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• The Standard Model is the most general UV complete theory
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at the percent level or better
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• All parameters of the SM have been determined
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new light particles

new physics at high scales
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 precision measurement
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 direct searches
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• Any observed deviation from the SM
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<latexit sha1_base64="lnSm1iL88+WtL+PJuLUm3MkviAE=">AAABonicdY/LTsJAFIbP4A3xVnXpphEXrMiUSIVdEzfGFUS5JJSQ6XjACdNLZqYqaXgFn8atvodvYwu6YOG/+nP+8+X8J0ik0IbSb1La2t7Z3SvvVw4Oj45PrNOzvo5TxbHHYxmrYcA0ShFhzwgjcZgoZGEgcRDMb4t88IJKizh6NIsExyGbRWIqODP5aGLVfIlTw5SKX23f4JvJ7JznogDsEJlOFYYYmeXEqtI6zeW6dmGcFnVy0263Go227awiSqteGVbqTCzuP8U8LWAumdYjhyZmnDFlBJe4rPipxoTxOZthxsNAidmz2ZiOchuxEPU4W/25icjULJaVvNXfaft/02/UHbfe7F5XPW9dD8pwAZdQAwduwIM76EAPOLzDB3zCF7ki96RLHtarJfLLnMOGiP8D55Jy5Q==</latexit>

 precision measurement

<latexit sha1_base64="9g/vBoV8NXG3FAV1WJIjfLMkTbk=">AAABnHicdY9JTwJBEIVrcAPcxuVmYiZw8UR6SEC4TaKJJMYEE1kShpCepoAOPUu6e1SccPfXcNW/4tF/4gB64OA7fXmvXqrKiwRXmpAvI7O1vbO7l83l9w8Oj47Nk9O2CmPJsMVCEcquRxUKHmBLcy2wG0mkview401vlnnnGaXiYfCkZxH2fToO+IgzqlNrYBZcgSNNpQxfLFfjq06sIZfItKWQSjZBNR+YRVIiqapVawl2jdgp1Ou1crlu2auIkKKTu1ucv303mgOTucOQxT4GmgmqVM8mke4nVGrOBM7zbqwwomxKx5gw35N8PNEbbi/FgPqo+snqw82KiPVsnk+v+ltt/Q/tcsmuliqPdtFxYK0sXEABrsCGa3CgAU1oAYN3WMAHfBqXxq1xbzysRzPGb+cMNmS0fwA9E3Kq</latexit>

 direct searches

<latexit sha1_base64="Z0dN/sqninZ46O4IbhAQwY835/E=">AAAB43icZZBLS8NAFIVvfNb4irp0E2wXrkpSqG4jbtwIFe0DmlJmJrft0MkkZCaFEvIL3Ilbf5Nrf4hbNaYFqT2rjzv3nDlcGguutON8GBubW9s7u5U9c//g8OjYOjntqChNGLZZJKKkR4lCwSW2NdcCe3GCJKQCu3R6+/venWGieCSf9DzGQUjGko84I7oYDS3uUxxzmYVc8piMMe/rQdbkMjdrPk2FQF2zb+TcjqjCZIaBHeCMl157lEShrSdoPt7btunLiBYfT7MCuAxQ6txHGfwFD62qU3dK2evgLqHqVaBUa2gxP4hYGhZRTBCl+q4TF+VIojkTmJt+qjAmbFqEZyykCR9P9Mq0X6AkIapBVh5q1SJSPc/NopX7v8M6dBp196refGhUPW9RDypwDhdwCS5cgwd30II2MHiHT/iCbwONZ+PFeF2sbhhLzxmsyHj7AUzBjLA=</latexit>

• Any observed deviation from the SM

<latexit sha1_base64="h3+TF/IPTwqcSyGO3BZ//L21g4Q=">AAABv3icZZBLS8NAFIXv1FeNr6hLN8VuXJWkUAVXERFcVugLmlIm02s6ZDIZMhOhhPwif41L9c84tgWpPauPO/ecOdxICa6N532S2s7u3v5B/dA5Oj45PXPPLwY6K3KGfZaJLB9FVKPgEvuGG4EjlSNNI4HDKHn8fR++Ya55JntmoXCS0ljyV86osaOp+xRGGHNZplxyRWOsxmZSdrisnN6c64ahIrl3QplFNjQpLXA5Q2mqEOXszzR1m17LW6qxDf4amkEdlupOXRbOMlakNooJqvXY95T9mOaGM4GVExYaFWWJDS9ZGuU8npuN6diipCnqSbk8wqZFFGZRObaV/7/DNgzaLf+21XlpN4NgVQ/qcAXXcAM+3EEAz9CFPjB4hw/4gm/yQGIiiVqt1sjacwkbIosfUo9+9g==</latexit>

This talk:
<latexit sha1_base64="d33XgNANE/sUVyiK/9XGyUgtY7I=">AAAB8HicZZBNT8IwHMZbfMOBOvXoZREOnshGoh5d4sUjJvKSMELa8nc0dN3SdhCy7Ht4M179RiZ+GCuQGOQ5Pf+3p7+UZoJr4/tfuLK3f3B4VD12avWT0zP3/KKn01wx6LJUpGpAiQbBJXQNNwIGmQKSUAF9Onv8nffnoDRP5YtZZjBKSCz5K2fE2NbYnUcUYi6LhEuekRjKoRkVt1yWTjOiuRBgml5/SoxHFHhmCl5KNag5sfna1nawAG9BpPFM6iVAdK7gwYlkSi3FrLCGywlIU0YgJ3+vjN2G3/JX8nZNsDGNsIpW6oxdFk1Slic2igmi9TDwM0tKlOFMQOlEuYaMsJkNL1hCFY+nZqs7tFaSBPSoWP3a9onIzbJ0LFXwn2HX9Nqt4K51+9xuhOEaD1XRFbpGNyhA9yhET6iDuoihb1zBNVzHCr/hd/yxXq3gzc0l2hL+/AGjT4+R</latexit>

• What are the observables that we want to measure?
<latexit sha1_base64="1KlHfT5CAjITl6QsyLrjZ/HQ5SA=">AAAB4XicZZDLSsNAFIZPvNZ4q7p0E2wXrmpSqC4NuOmygr1AU8pkekyHTmbCzMRSQh7Anbj1mXwAn8OtgrEtSO2/+jiX//ycMOFMG9f9sDY2t7Z3dkt79v7B4dFx+eS0o2WqKLap5FL1QqKRM4FtwwzHXqKQxCHHbji5++13n1BpJsWDmSU4iEkk2COjxBSlYTkKQoyYyGImWEIizPtmkDWYyO1qEKaco6k6TTl19FimfORM0YmR6FThlcJEKuOYMca3diBkWJydZAUwMUJh8gDF6M92WK64NXcuZx28JVT8EszVGpZpMJI0jQsryonWfc9NimhEGUY55naQakwInRTmGY1DxaKxWan2CxQkRj3I5m9aXeGpmeV2kcr7n2EdOvWad11r3Ncrvr+IByU4hwu4BA9uwIcmtKANFN7hE77g26LWs/VivS5GN6zlzhmsyHr7AfL5jLs=</latexit>

• How should we measure/report them?



Effective Field Theory
<latexit sha1_base64="ft1MhOXjrVyRpRkIErCMTfb7DPE=">AAAB+XicZZDLSgMxFIYTr3Xqpd5WboLtwlWZKVS3BRFcVrAX6JSSpKfT0ExmmGSUcRh8Fnfi1qfxAXwPY1uQ2n/1cXLOycdhsRTauO4X3tjc2t7ZLe055f2Dw6PK8UlXR2nCocMjGSV9RjVIoaBjhJHQjxOgIZPQY7Pb3/feEyRaROrRZDEMQxooMRGcGlsaVV59BoFQeSiUiGkAxcAM86ZQhVPzWSolmJpzN5kAN5pEEzIVwZRoTiUQBc8knmZacE0cThVhQGKa0BAMJOIFxoRljq8iZnVmuQWhxqBM4YMa/303qlTdujsPWQdvCdVWCc3THlW4P454GtpVXFKtB54bW2WaGMElFI6faogpn9nlOQ9ZYoXNSnVgUVlLPczn51sdkanJCsdaef8d1qHbqHvX9eZDo9pqLfRQCV2gS3SFPHSDWugetVEHcfSNy/gMn+Mcv+F3/LFo3cDLmVO0Evz5A4Rjkso=</latexit>

• E↵ects of high scale new physics can be parameterized by
<latexit sha1_base64="77Ai3rDq+hxZkzyeihSpU3B2z6A=">AAAB4HicZZBLS8NAFIVv6qvGV9Slm2A3rkpSqG4DbtwIFe0DmlImk9t06GQSMpNKCdm7E7f+Jv+Af8OtLpw+QGrP6uPOPWcON0g5k8pxPo3K1vbO7l513zw4PDo+sU7POjLJM4ptmvAk6wVEImcC24opjr00QxIHHLvB5Hb+3p1iJlkintQsxUFMIsFGjBKlR0Nr5AcYMVHETLCURFj21aBoMlGaJAyZiGyBzzaORkgVm6LNhMKM0LlX2iqx1RjNx3vTF0mgf50UGpgIUajSRxH+pQ6tmlN3FrI3wV1BzavCQq2hRf0woXmsoygnUvZdJ9XNSKYY5Viafi4xJXSiwwsaBxmLxmpt2tcoSIxyUCyutG7huZqVpm7l/u+wCZ1G3b2uNx8aNc9b1oMqXMAlXIELN+DBHbSgDRQ+4Au+4ccIjBfj1XhbrlaMlecc1mS8/wKS9YyF</latexit>

adding new e↵ective interactions to the SM



Effective Field Theory
<latexit sha1_base64="ft1MhOXjrVyRpRkIErCMTfb7DPE=">AAAB+XicZZDLSgMxFIYTr3Xqpd5WboLtwlWZKVS3BRFcVrAX6JSSpKfT0ExmmGSUcRh8Fnfi1qfxAXwPY1uQ2n/1cXLOycdhsRTauO4X3tjc2t7ZLe055f2Dw6PK8UlXR2nCocMjGSV9RjVIoaBjhJHQjxOgIZPQY7Pb3/feEyRaROrRZDEMQxooMRGcGlsaVV59BoFQeSiUiGkAxcAM86ZQhVPzWSolmJpzN5kAN5pEEzIVwZRoTiUQBc8knmZacE0cThVhQGKa0BAMJOIFxoRljq8iZnVmuQWhxqBM4YMa/303qlTdujsPWQdvCdVWCc3THlW4P454GtpVXFKtB54bW2WaGMElFI6faogpn9nlOQ9ZYoXNSnVgUVlLPczn51sdkanJCsdaef8d1qHbqHvX9eZDo9pqLfRQCV2gS3SFPHSDWugetVEHcfSNy/gMn+Mcv+F3/LFo3cDLmVO0Evz5A4Rjkso=</latexit>

• E↵ects of high scale new physics can be parameterized by

<latexit sha1_base64="OV6P4nrd3rBW2w/c8RTyW6DUwy4=">AAAB3nicZZC7TsNAEEXH4RXMy0BJE5EUVJEdKdAa0VAGiTykOAq768Gssl5b3jUostzSIVq+iT/gL2ihYpMgoZBbHc3jztXQVHClXffDqqytb2xuVbftnd29/QPn8Kinkjxj2GWJSLIBJQoFl9jVXAscpBmSmArs08nVrN9/xEzxRN7qaYqjmESS33NGtCmNnTCgGHFZxFzylERYDvWoaHNZ2o2A5kKgbthBLkPMZheKSzktaxKfalxqzAibmdiBTKi5OSkMcDMqdRmgDP88x07dbbpz1VbB+4W6X4W5OmOHBWHC8thYMUGUGnpuanKRTHMmsDSJFKaETYx5wWKa8ehBL1WHBiWJUY2K+Y+WV0Sup6VtUnn/M6xCr9X0zpvtm1bd9xfxoAoncApn4MEF+HANHegCg3f4hC/4tu6sZ+vFel2MVqzfnWNYkvX2A71UjDA=</latexit>

• Any new interaction
<latexit sha1_base64="yUdIkVlLCFqhfS/VYNCAj+poqBQ=">AAAByXicZZC7TsNAEEXXPEN4xEBJs0oaqshGAlpLNEgUBEQeUhxF683grLJ+sDsOMVYqPogK8QF8BaKFgk+gw3k0Ibe6mjt3dDReLIVGy/owVlbX1jc2C1vF7Z3dvZK5f9DQUaI41HkkI9XymAYpQqijQAmtWAELPAlNb3AxyZtDUFpE4R2mMXQC5ofiXnCG+ahrXru3wu8jUyp6pC7CCDOq8xBBidCnLMghMOmBpkMRSYZAUQHQJBR5R2BKGdJ+foFCCMpPx12zYlWtqeiyseem4pTfX95+Sr+1rsndXsSTAELkkmndtq0YOxlTKLiEcdFNNMSMD5gPGQ88NaFdmLZzG7IAdCebvmOxIhNMx8Wcyv7PsGwaJ1X7rHp6Y1cch8xUIEekTI6JTc6JQy5JjdQJJ6/kk3yRb+PKeDBGxtNsdcWYdw7JgoznP2vRhvg=</latexit>

) scattering amplitudes violate tree unitarity at high energy

<latexit sha1_base64="77Ai3rDq+hxZkzyeihSpU3B2z6A=">AAAB4HicZZBLS8NAFIVv6qvGV9Slm2A3rkpSqG4DbtwIFe0DmlImk9t06GQSMpNKCdm7E7f+Jv+Af8OtLpw+QGrP6uPOPWcON0g5k8pxPo3K1vbO7l513zw4PDo+sU7POjLJM4ptmvAk6wVEImcC24opjr00QxIHHLvB5Hb+3p1iJlkintQsxUFMIsFGjBKlR0Nr5AcYMVHETLCURFj21aBoMlGaJAyZiGyBzzaORkgVm6LNhMKM0LlX2iqx1RjNx3vTF0mgf50UGpgIUajSRxH+pQ6tmlN3FrI3wV1BzavCQq2hRf0woXmsoygnUvZdJ9XNSKYY5Viafi4xJXSiwwsaBxmLxmpt2tcoSIxyUCyutG7huZqVpm7l/u+wCZ1G3b2uNx8aNc9b1oMqXMAlXIELN+DBHbSgDRQ+4Au+4ccIjBfj1XhbrlaMlecc1mS8/wKS9YyF</latexit>

adding new e↵ective interactions to the SM



Effective Field Theory
<latexit sha1_base64="ft1MhOXjrVyRpRkIErCMTfb7DPE=">AAAB+XicZZDLSgMxFIYTr3Xqpd5WboLtwlWZKVS3BRFcVrAX6JSSpKfT0ExmmGSUcRh8Fnfi1qfxAXwPY1uQ2n/1cXLOycdhsRTauO4X3tjc2t7ZLe055f2Dw6PK8UlXR2nCocMjGSV9RjVIoaBjhJHQjxOgIZPQY7Pb3/feEyRaROrRZDEMQxooMRGcGlsaVV59BoFQeSiUiGkAxcAM86ZQhVPzWSolmJpzN5kAN5pEEzIVwZRoTiUQBc8knmZacE0cThVhQGKa0BAMJOIFxoRljq8iZnVmuQWhxqBM4YMa/303qlTdujsPWQdvCdVWCc3THlW4P454GtpVXFKtB54bW2WaGMElFI6faogpn9nlOQ9ZYoXNSnVgUVlLPczn51sdkanJCsdaef8d1qHbqHvX9eZDo9pqLfRQCV2gS3SFPHSDWugetVEHcfSNy/gMn+Mcv+F3/LFo3cDLmVO0Evz5A4Rjkso=</latexit>

• E↵ects of high scale new physics can be parameterized by

<latexit sha1_base64="BhlfFqseydceLFn4t28RQIY/nX0=">AAABn3icZY+5TsNAFEXfhC0Jm1k6GkOEoIpsJKC1RJFUKCCyoDgK4+GRjDL2WDNjIFj+Av4FiRa+hJI/IVsTcquj+96V7g1iwbVxnB+SW1peWV3LF4rrG5tb29bObkPLRDGsMymkagVUo+AR1g03AluxQhoGApvB4Gp8bz6j0lxGd2YYYyekvYg/cUbNyOpax/4t7/UNVUq+2L7BV5PaD5G0hdRomz5KheFJ1rVKTtmZyF4EdwYlr1D52H/7rda6FvMfJUtCjAwTVOu268Smk1JlOBOYFf1EY0zZgPYwZWGgxh3m3PYIIxqi7qSTkfMRkZhhVhy1cv93WITGWdm9KJ/fuCXPg6nycABHcAouXIIHVahBHRi8wyd8wTc5JBVyTWrT1xyZZfZgTuT+D1bDc0A=</latexit>

) ‘no lose theorem’

<latexit sha1_base64="OV6P4nrd3rBW2w/c8RTyW6DUwy4=">AAAB3nicZZC7TsNAEEXH4RXMy0BJE5EUVJEdKdAa0VAGiTykOAq768Gssl5b3jUostzSIVq+iT/gL2ihYpMgoZBbHc3jztXQVHClXffDqqytb2xuVbftnd29/QPn8Kinkjxj2GWJSLIBJQoFl9jVXAscpBmSmArs08nVrN9/xEzxRN7qaYqjmESS33NGtCmNnTCgGHFZxFzylERYDvWoaHNZ2o2A5kKgbthBLkPMZheKSzktaxKfalxqzAibmdiBTKi5OSkMcDMqdRmgDP88x07dbbpz1VbB+4W6X4W5OmOHBWHC8thYMUGUGnpuanKRTHMmsDSJFKaETYx5wWKa8ehBL1WHBiWJUY2K+Y+WV0Sup6VtUnn/M6xCr9X0zpvtm1bd9xfxoAoncApn4MEF+HANHegCg3f4hC/4tu6sZ+vFel2MVqzfnWNYkvX2A71UjDA=</latexit>

• Any new interaction
<latexit sha1_base64="yUdIkVlLCFqhfS/VYNCAj+poqBQ=">AAAByXicZZC7TsNAEEXXPEN4xEBJs0oaqshGAlpLNEgUBEQeUhxF683grLJ+sDsOMVYqPogK8QF8BaKFgk+gw3k0Ibe6mjt3dDReLIVGy/owVlbX1jc2C1vF7Z3dvZK5f9DQUaI41HkkI9XymAYpQqijQAmtWAELPAlNb3AxyZtDUFpE4R2mMXQC5ofiXnCG+ahrXru3wu8jUyp6pC7CCDOq8xBBidCnLMghMOmBpkMRSYZAUQHQJBR5R2BKGdJ+foFCCMpPx12zYlWtqeiyseem4pTfX95+Sr+1rsndXsSTAELkkmndtq0YOxlTKLiEcdFNNMSMD5gPGQ88NaFdmLZzG7IAdCebvmOxIhNMx8Wcyv7PsGwaJ1X7rHp6Y1cch8xUIEekTI6JTc6JQy5JjdQJJ6/kk3yRb+PKeDBGxtNsdcWYdw7JgoznP2vRhvg=</latexit>

) scattering amplitudes violate tree unitarity at high energy

<latexit sha1_base64="77Ai3rDq+hxZkzyeihSpU3B2z6A=">AAAB4HicZZBLS8NAFIVv6qvGV9Slm2A3rkpSqG4DbtwIFe0DmlImk9t06GQSMpNKCdm7E7f+Jv+Af8OtLpw+QGrP6uPOPWcON0g5k8pxPo3K1vbO7l513zw4PDo+sU7POjLJM4ptmvAk6wVEImcC24opjr00QxIHHLvB5Hb+3p1iJlkintQsxUFMIsFGjBKlR0Nr5AcYMVHETLCURFj21aBoMlGaJAyZiGyBzzaORkgVm6LNhMKM0LlX2iqx1RjNx3vTF0mgf50UGpgIUajSRxH+pQ6tmlN3FrI3wV1BzavCQq2hRf0woXmsoygnUvZdJ9XNSKYY5Viafi4xJXSiwwsaBxmLxmpt2tcoSIxyUCyutG7huZqVpm7l/u+wCZ1G3b2uNx8aNc9b1oMqXMAlXIELN+DBHbSgDRQ+4Au+4ccIjBfj1XhbrlaMlecc1mS8/wKS9YyF</latexit>

adding new e↵ective interactions to the SM
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Fig. 9. Unitarity violating scales given values of �t1 and �V 1. The solid line

represents the 95% C.L. at the LHC [30] and the dashed line is the HL-LHC

projection for ATLAS [33].

As discussed previously in §2.2, we can also consider tth interactions with additional deriva-

tives, but again we expect these will give a parametrically lower scale of unitarity violation,

and therefore in terms of new physics bounds, it is conservative to interpret a tth coupling

deviation in terms of the coupling with no derivatives. We can then determine the schematic

form for the following model-independent amplitudes:

M̂(q̄q ! VLVL) ⇠ yt (�t1 + �V 1 + �t1�V 1)
E

v
,

M̂(q̄q ! VLh) ⇠ yt (�t1 + �V 1)
E

v
,

M̂(q̄q ! VLVLVL) ⇠ yt
�
�t1 + �V 1 + �t1�V 1 + �2V 1

� E2

v2
,

(4.5)

where q = t, b. For the b̄t initial state processes, the first process vanishes. Amplitudes

related to these by crossing have the same scaling. The terms depending on �V 1 arise from

diagrams with propagators (see Eq. (3.7)). The 2 derivatives in vertices from �V 1 cancel

the energy suppression of the extra propagators, so these contributions are the same order.

For contributions with a propagator, there is a possibility of log(E/m) terms arising from

the phase space integrals in the amplitudes. By direct calculation, we show that these are

absent in all of the terms in Eq. (4.5), except possibly for the �2V 1 term in the last line. This

contribution is numerically small even if a log is present, and so we will neglect all quadratic

contributions.

20

<latexit sha1_base64="7M0BYP7Ws7yqhfFNY0VyigD29CA=">AAABsnicZY+7TgJBFIbP4A3xtmppM5HGxITsGlALCxIbS0zkElmymR0OMGH2kplZEjKZV/FpbLX3bUSgQb7qyznnT/4T51Jo4/s/pLSzu7d/UD6sHB2fnJ555xcdnRWKY5tnMlO9mGmUIsW2EUZiL1fIklhiN54+/+27M1RaZOmbmec4SNg4FSPBmVmMIu/RulsaDjGyJnA0HCnGbRIZZ2eOTmgYM2WNo4ZuEXlVv+YvodsSrKXaLMOSVuTxcJjxIsHUcMm07gd+bgaWKSO4RFcJC40541M2RsuTWInxxGxM+wtNWYJ6YJd/b0ZkYeausmgV/O+wLZ27WnBfa7zWq82nVT0owxVcww0E8ABNeIEWtIHDB3zCF3yTOnknjPDVaYmsM5ewAZG/Zbhzwg==</latexit>

+ �t1
mt
v
ht̄t

<latexit sha1_base64="qSJ9dHjs7rEFTiL6VMMzfBouzJ4=">AAAB53icZVDLTsJAFJ0BH1hfVZduJrLBGElLfGw0IdGFCxeYCCUw0EzHASbMtE1nSkKafoM749ZvcuWnuJMWNEHO4ubknHNzT64XCq60ZX3BQnFtfWOztGVs7+zu7ZsHhy0VxBFlTRqIIGp7RDHBfdbUXAvWDiNGpCeY443vMt+ZsEjxwH/W05D1JBn6fMAp0TPJNSW+Z1jRKHlM0S3CL8xNWnaKsGADXUEGHkSEJtLt9GtpMknRCHX6WMao42bz7DdQQ9J1/iJOP8ndFDlZrH+OcMSHI31quGbZqlo50CqxF6RcL4EcDdek+CWgsWS+poIo1bWtUPcSEmlOBUsNHCsWEjomQ5ZQ6eVnltTujPpEMtVL8mctr4hYT9Oslf2/wypp1ar2VfXy6aJcv5nXAyVwDE5ABdjgGtTBA2iAJqDgE3zDAixCDl/hG3yfRwtwsXMElgA/fgBrKIgM</latexit>

�L = �V 1
✓
m2Z
v
hZµZµ +

2m2W
v
hW µ+W�µ

◆

<latexit sha1_base64="NwSSQVVWPinurJJmhnL+1frnuvQ=">AAAB2HicdVBNT8JAEN0qKtavqkcvFS6YYLMlol5MIFw8aIKJfChFsl3GstJum+7WhDRNvBmv/iIP/gn/glf9ARaBGA6+y7y8mXlvMnbgMiEx/lAWFjNLyyvZVXVtfWNzS9veaQo/Cik0qO/6YdsmAlzGoSGZdKEdhEA824WWPayN+61HCAXz+bUcBdD1iMPZPaNEplJPu7NscBiPPcZZQBxIOrIbHzGeqFU7Oqw+EI/BoKjXBoQ74wK8qF9e6IUSLuED1eK+naYN45Qw3gcuEwt4/8+tp+WxUcZj6NjAMzJVzKmSr+TOeObtZr/e06jV92nkpVbUJUJ0TBykF5FQMupColqRgIDQYWoeU88OmTOQc2onpZx4ILrx73fmV9xIjhI1vWoWrf9PmiXDPDbKV2a+coomyKI9lEMFZKITVEHnqI4aiKJ39Im+0Ldyqzwpz8rLZHRBme7sojkorz86I4ha</latexit>
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As discussed previously in §2.2, we can also consider tth interactions with additional deriva-

tives, but again we expect these will give a parametrically lower scale of unitarity violation,

and therefore in terms of new physics bounds, it is conservative to interpret a tth coupling

deviation in terms of the coupling with no derivatives. We can then determine the schematic

form for the following model-independent amplitudes:

M̂(q̄q ! VLVL) ⇠ yt (�t1 + �V 1 + �t1�V 1)
E

v
,

M̂(q̄q ! VLh) ⇠ yt (�t1 + �V 1)
E

v
,

M̂(q̄q ! VLVLVL) ⇠ yt
�
�t1 + �V 1 + �t1�V 1 + �2V 1

� E2

v2
,

(4.5)

where q = t, b. For the b̄t initial state processes, the first process vanishes. Amplitudes

related to these by crossing have the same scaling. The terms depending on �V 1 arise from

diagrams with propagators (see Eq. (3.7)). The 2 derivatives in vertices from �V 1 cancel

the energy suppression of the extra propagators, so these contributions are the same order.

For contributions with a propagator, there is a possibility of log(E/m) terms arising from

the phase space integrals in the amplitudes. By direct calculation, we show that these are

absent in all of the terms in Eq. (4.5), except possibly for the �2V 1 term in the last line. This

contribution is numerically small even if a log is present, and so we will neglect all quadratic

contributions.
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Figure 17: Evolution of the expected and observed confidence intervals of the EFT anomalous
coupling parameters in terms of the cutoff scale given by different restrictions in the M(WZ)
variable. For each point and parameter, the confidence intervals are computed imposing the ad-
ditional restriction of no anomalous coupling contribution over the given value of the M(WZ)
cutoff. The last point is equivalent to no cutoff requirement being imposed. The parameters
considered are: cW (top), cWWW (middle) and cb (bottom).
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Figure 15: Distributions of discriminant observables in the anomalous triple gauge couplings
searches, before the fit used to determine confidence regions on the couplings. The invariant
mass of the three lepton and missing transverse momentum system (left) and the transverse
mass of the same configuration (right). The dashed lines represent the total yields expected
from the sum of the SM processes, with the total WZ yields for different values of the associated
anomalous coupling (AC) parameters. The SM prediction for the WZ process is obtained from
the aTGC simulated sample with the AC parameters set to 0.
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...but beware of breakdown of EFT

EUROPEAN ORGANIZATION FOR NUCLEAR RESEARCH (CERN)

CERN-EP-2018-322
2019/04/24

CMS-SMP-18-002

Measurements of the pp ! WZ inclusive and differential
production cross sections and constraints on charged

anomalous triple gauge couplings at
p

s = 13 TeV

The CMS Collaboration⇤

Abstract

The WZ production cross section is measured in proton-proton collisions at a centre-
of-mass energy

p
s = 13 TeV using data collected with the CMS detector, correspond-

ing to an integrated luminosity of 35.9 fb�1. The inclusive cross section is measured to
be stot(pp ! WZ) = 48.09+1.00

�0.96 (stat)+0.44
�0.37 (theo)+2.39

�2.17 (syst) ± 1.39 (lumi) pb, resulting
in a total uncertainty of �2.78/+2.98 pb. Fiducial cross section and ratios of charge-
dependent cross section measurements are provided. Differential cross section mea-
surements are also presented with respect to three variables: the Z boson transverse
momentum pT, the leading jet pT, and the M(WZ) variable, defined as the invariant
mass of the system composed of the three leptons and the missing transverse momen-
tum. Differential measurements with respect to the W boson pT, separated by charge,
are also shown. Results are consistent with standard model predictions, favouring
next-to-next-to-leading-order predictions over those at next-to-leading order. Con-
straints on anomalous triple gauge couplings are derived via a binned maximum
likelihood fit to the M(WZ) variable.

Published in the Journal of High Energy Physics as doi:10.1007/JHEP04(2019)122.

c� 2019 CERN for the benefit of the CMS Collaboration. CC-BY-4.0 license

⇤See Appendix A for the list of collaboration members
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Exploit hardness of BSM contribution...
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Figure 17: Evolution of the expected and observed confidence intervals of the EFT anomalous
coupling parameters in terms of the cutoff scale given by different restrictions in the M(WZ)
variable. For each point and parameter, the confidence intervals are computed imposing the ad-
ditional restriction of no anomalous coupling contribution over the given value of the M(WZ)
cutoff. The last point is equivalent to no cutoff requirement being imposed. The parameters
considered are: cW (top), cWWW (middle) and cb (bottom).
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Figure 15: Distributions of discriminant observables in the anomalous triple gauge couplings
searches, before the fit used to determine confidence regions on the couplings. The invariant
mass of the three lepton and missing transverse momentum system (left) and the transverse
mass of the same configuration (right). The dashed lines represent the total yields expected
from the sum of the SM processes, with the total WZ yields for different values of the associated
anomalous coupling (AC) parameters. The SM prediction for the WZ process is obtained from
the aTGC simulated sample with the AC parameters set to 0.
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...but beware of breakdown of EFT
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Measurements of the pp ! WZ inclusive and differential
production cross sections and constraints on charged

anomalous triple gauge couplings at
p

s = 13 TeV

The CMS Collaboration⇤

Abstract

The WZ production cross section is measured in proton-proton collisions at a centre-
of-mass energy

p
s = 13 TeV using data collected with the CMS detector, correspond-

ing to an integrated luminosity of 35.9 fb�1. The inclusive cross section is measured to
be stot(pp ! WZ) = 48.09+1.00

�0.96 (stat)+0.44
�0.37 (theo)+2.39

�2.17 (syst) ± 1.39 (lumi) pb, resulting
in a total uncertainty of �2.78/+2.98 pb. Fiducial cross section and ratios of charge-
dependent cross section measurements are provided. Differential cross section mea-
surements are also presented with respect to three variables: the Z boson transverse
momentum pT, the leading jet pT, and the M(WZ) variable, defined as the invariant
mass of the system composed of the three leptons and the missing transverse momen-
tum. Differential measurements with respect to the W boson pT, separated by charge,
are also shown. Results are consistent with standard model predictions, favouring
next-to-next-to-leading-order predictions over those at next-to-leading order. Con-
straints on anomalous triple gauge couplings are derived via a binned maximum
likelihood fit to the M(WZ) variable.
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Can we be more systematic?
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Exploit hardness of BSM contribution...
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SMEFT

<latexit sha1_base64="qbxLE1CNMxe1HrSf7+KRy599m58=">AAAB4HicbZBLS8NAFIVv6qtGrVGXboLdVISSCOpKKYjiQrGifUBTwmScxKGTBzMTaQnZuxNx52/qH/BvuHGhC9OHi1jP6uPccy+H60SMCmkY70phbn5hcam4rK6srpXWtY3NpghjjkkDhyzkbQcJwmhAGpJKRtoRJ8h3GGk5vdPRvPVIuKBhcCcHEen6yAuoSzGSmWVrriUwTy5T25KkLxPiuql+rOfN26u0Yvlx5p/9xvpRuqvvZbnYt6nu2fS/gDo+c53aVLW1slE1xtJnwZxCuXZeGp6Yr591W8PWfYhjnwQSMyRExzQi2U0QlxQzkqpWLEiEcA95JMG+w6n3IHNuJ8MA+UR0k/GX8issloN01Mr822EWmvtV87B6cJPVq8FERdiGHaiACUdQgwuoQwMwDOEDvuBbcZQn5Vl5mUQLynRnC3JS3n4AlACNOA==</latexit>

Le↵ = LSM(µ = Eexp) +
X

i

gi(µ = Eexp)Oi

<latexit sha1_base64="NS8nUpN74r5gahwVEdYVWNufVXc=">AAABvXicZZDNTsJAFIVv8Q/rX9WlGyIbV6QlQZc2YeMSEwsklJCZ6bVOmM40namGNH0gn8atvI0jkBjkrL7cuefMyaW54Nr4/tJp7O0fHB41j92T07PzC+/yaqhVWTCMmBKqGFOiUXCJkeFG4DgvkGRU4IjO+7/vo3csNFfyxSxynGYklfyVM2LsaOb1Y4opl1XGJc9JivXETKsel7UbDVuZSlC4sVTURs4rC1wmKE0do0z+LDOv7Xf8lVq7EGygHTZhpcHMY3GiWJnZKCaI1pPAz+23pDCcCazduNSYEza34RXLaMHTN7M1nViUJEM9rVYn2LaI0ixq17YK/nfYhWG3E9x3es/ddhiu60ETbuAW7iCABwjhCQYQAYNP+IJvWDqPDjrCkevVhrPxXMOWnI8fAXB+IA==</latexit>

UV model

<latexit sha1_base64="ig0E+eAo2GesX7D0tDEWoWPVJCU=">AAABunicZY/LSsNAFIbP1FuNt6hLN2I3rkpSqG5cBERxI1TsDZpSZqbHOGQyCZmJUEJex6dxq+DbOLYFqf1XH+fyn/+wTAptPO+b1DY2t7Z36rvO3v7B4ZF7fNLXaZFz7PFUpvmQUY1SKOwZYSQOsxxpwiQOWHz72x+8Ya5FqrpmluE4oZESL4JTY0sTNwgZRkKViVAioxFWIzMu20JVzvPj3X3XCVXKrF9cWhBqispUIarp3/zEbXhNb67zdfCX0AjqMFdn4vJwmvIisVZcUq1HvpfZmzQ3gkusnLDQmFEeW/OSJywX0atZqY4sKpqgHpfz/1dXZGFmlWNT+f8zrEO/1fSvmu2nViMIFvGgDmdwAZfgwzUE8AAd6AGHd/iAT/giN4QRQeLFaI0sd05hRcT8AMZTfKU=</latexit>

SMEFT

<latexit sha1_base64="VA8zvK0Bm8wFdzHqsQ7zNQjYVbc=">AAABxXicZZBLS8NAFIVv6qvGV6pLN4PduCghEdSVUHCh4MIKpi02NUymk3boTDJkJsUSgr/JXyO60n9i+tjUntXHPefA4YaSM6Ud58uobGxube9Ud829/YPDI6t23FZJlhLqkYQnaTfEinIWU08zzWlXphSLkNNOOL6d+Z0JTRVL4mc9lbQv8DBmESNYl6fAevAVSfPHImDoBvmavuk8ymIyM1ESITmaqjLLUcQoHyhUmJ3AF9mrL0UDvcywgUYN5PNBolVg1R3bmQutg7uEetP+9qqyZrYCi/iDhGSCxppwrFTPdaTu5zjVjHBamH6mqMRkjIc0JyJM2XCkV669EmMsqOrn81esVnimp4VZrnL/b1iH9oXtXtmXT+W8JixUhVM4g3Nw4RqacA8t8IDAB3zCD/wad4YwtDFZRCvGsnMCKzLe/wBKd4D/</latexit>

Oi = function of physical fields W
±
µ , Zµ, h, . . .

<latexit sha1_base64="iylNezIa85xRvC9n6Opc2WSpONI=">AAABp3icdY/NTsJAFIVvURHxr+rSTSMbMJFMMSKYmJAYE3diIj8JJc10uMKE6U9mpgbS9Cl8Gre68Bl8GwvogoVn9eWee3LP9SLBlSbk28htbG7ltws7xd29/YND8+i4q8JYMuywUISy71GFggfY0VwL7EcSqe8J7HnTu4Xfe0WpeBg863mEQ5+OA/7CGdXZyDUvnDgYofQkZZg4k2hCAx36ybjs+LF1a927jsaZTnAWpZU0dc0SqZJM9bq1ALtB7AyazUat1rTspUVIqXVzeZ5nX+22azJnFLLYx0AzQZUa2CTSw4RKzZnAtOjECiPKpnSMCfM9yccTvTYdZBhQH9UwWT67HhGxnqfFrNXfaet/6Naqdr169ZTVa8FKBTiFMyiDDdfQggdoQwcYvME7fMCnUTEeja7RX63mjN/MCazJoD9u1nak</latexit> | {z }
<latexit sha1_base64="w6Vq76sgp8nxvQcCVw0NHDykG0s=">AAABlXicdY+7TgJBFIbP4A3xtmphQbNKY2JCZklAiJiQaIydmMglAUJmxyNMmL1kZ5ZINhQ+ja12Poatr+ETOIAWFP7Vl/+cP+c/biiF0pR+kdTK6tr6Rnozs7W9s7tn7R80VRBHHBs8kEHUdplCKXxsaKEltsMImedKbLmjq9m8NcZIicB/0JMQex4b+OJJcKaN1beyXY3POgmHE2U8aQeuwmjMTFxN+1aO5qlRqWTPwClTx0ClUi4UKrYzH1Gaqx2fXXxUvz/rfYt3HwMee+hrLplSHYeGupewSAsucZrpxgpDxkdsgAn33EgMhnrJ7Rj0mYeql8xfW47IWE+mGdPq77T9PzQLeaeUL96belVYKA1ZOIFTcOAcanALdWgAhxd4hTd4J0fkklyTm8VqivxmDmFJ5O4H8oNwoQ==</latexit>

physical observables

<latexit sha1_base64="rJYcu7+OUtyxIYVwKfXpl9AfQ00=">AAAB+3icZZDNSgMxFEYTf+totSrows1gXdSFZaaggiAURXCpYFXolCGTXsfQTBKSjFiGWfgs7sStD+MT+BrGVpDab3W4uV9ySKI4MzYIPvHM7Nz8wmJlyVteqa6u1dY3bo3MNYUOlVzq+4QY4ExAxzLL4V5pIFnC4S4ZnP+c3z2BNkyKGztU0MtIKtgDo8S6UVx7iRJImSgyJpgiKZRd2ysOmSi9M2mtzA5y5ROltCT08cSHZwWaZSAs4XzoUymM1YQJfy+NWSPKcv/Uv4gjC8+2cLvl/p4XCZk4oUHhgIm+q5YRiP7fg3GtHjSDUfxpCH+h3q6gUa7iGo36kuY/FpQTY7phoJw00ZZRDqUX5QYUoQN3eUGzRLP00U5Muw4FycD0itEHTlZ4boel56zC/w7TcNtqhkfNw+tWvd0e66EK2kG7qIFCdIza6BJdoQ6i6AtX8RbexiV+xW/4fbw6g387m2gi+OMbbQqUkw==</latexit>

Bottom-up approach: experimentally constrain gi(µ = Eexp)



On-Shell Approach
<latexit sha1_base64="NS8nUpN74r5gahwVEdYVWNufVXc=">AAABvXicZZDNTsJAFIVv8Q/rX9WlGyIbV6QlQZc2YeMSEwsklJCZ6bVOmM40namGNH0gn8atvI0jkBjkrL7cuefMyaW54Nr4/tJp7O0fHB41j92T07PzC+/yaqhVWTCMmBKqGFOiUXCJkeFG4DgvkGRU4IjO+7/vo3csNFfyxSxynGYklfyVM2LsaOb1Y4opl1XGJc9JivXETKsel7UbDVuZSlC4sVTURs4rC1wmKE0do0z+LDOv7Xf8lVq7EGygHTZhpcHMY3GiWJnZKCaI1pPAz+23pDCcCazduNSYEza34RXLaMHTN7M1nViUJEM9rVYn2LaI0ixq17YK/nfYhWG3E9x3es/ddhiu60ETbuAW7iCABwjhCQYQAYNP+IJvWDqPDjrCkevVhrPxXMOWnI8fAXB+IA==</latexit>

UV model

<latexit sha1_base64="ig0E+eAo2GesX7D0tDEWoWPVJCU=">AAABunicZY/LSsNAFIbP1FuNt6hLN2I3rkpSqG5cBERxI1TsDZpSZqbHOGQyCZmJUEJex6dxq+DbOLYFqf1XH+fyn/+wTAptPO+b1DY2t7Z36rvO3v7B4ZF7fNLXaZFz7PFUpvmQUY1SKOwZYSQOsxxpwiQOWHz72x+8Ya5FqrpmluE4oZESL4JTY0sTNwgZRkKViVAioxFWIzMu20JVzvPj3X3XCVXKrF9cWhBqispUIarp3/zEbXhNb67zdfCX0AjqMFdn4vJwmvIisVZcUq1HvpfZmzQ3gkusnLDQmFEeW/OSJywX0atZqY4sKpqgHpfz/1dXZGFmlWNT+f8zrEO/1fSvmu2nViMIFvGgDmdwAZfgwzUE8AAd6AGHd/iAT/giN4QRQeLFaI0sd05hRcT8AMZTfKU=</latexit>

SMEFT

<latexit sha1_base64="qbxLE1CNMxe1HrSf7+KRy599m58=">AAAB4HicbZBLS8NAFIVv6qtGrVGXboLdVISSCOpKKYjiQrGifUBTwmScxKGTBzMTaQnZuxNx52/qH/BvuHGhC9OHi1jP6uPccy+H60SMCmkY70phbn5hcam4rK6srpXWtY3NpghjjkkDhyzkbQcJwmhAGpJKRtoRJ8h3GGk5vdPRvPVIuKBhcCcHEen6yAuoSzGSmWVrriUwTy5T25KkLxPiuql+rOfN26u0Yvlx5p/9xvpRuqvvZbnYt6nu2fS/gDo+c53aVLW1slE1xtJnwZxCuXZeGp6Yr591W8PWfYhjnwQSMyRExzQi2U0QlxQzkqpWLEiEcA95JMG+w6n3IHNuJ8MA+UR0k/GX8issloN01Mr822EWmvtV87B6cJPVq8FERdiGHaiACUdQgwuoQwMwDOEDvuBbcZQn5Vl5mUQLynRnC3JS3n4AlACNOA==</latexit>

Le↵ = LSM(µ = Eexp) +
X

i

gi(µ = Eexp)Oi

<latexit sha1_base64="NS8nUpN74r5gahwVEdYVWNufVXc=">AAABvXicZZDNTsJAFIVv8Q/rX9WlGyIbV6QlQZc2YeMSEwsklJCZ6bVOmM40namGNH0gn8atvI0jkBjkrL7cuefMyaW54Nr4/tJp7O0fHB41j92T07PzC+/yaqhVWTCMmBKqGFOiUXCJkeFG4DgvkGRU4IjO+7/vo3csNFfyxSxynGYklfyVM2LsaOb1Y4opl1XGJc9JivXETKsel7UbDVuZSlC4sVTURs4rC1wmKE0do0z+LDOv7Xf8lVq7EGygHTZhpcHMY3GiWJnZKCaI1pPAz+23pDCcCazduNSYEza34RXLaMHTN7M1nViUJEM9rVYn2LaI0ixq17YK/nfYhWG3E9x3es/ddhiu60ETbuAW7iCABwjhCQYQAYNP+IJvWDqPDjrCkevVhrPxXMOWnI8fAXB+IA==</latexit>

UV model

<latexit sha1_base64="ig0E+eAo2GesX7D0tDEWoWPVJCU=">AAABunicZY/LSsNAFIbP1FuNt6hLN2I3rkpSqG5cBERxI1TsDZpSZqbHOGQyCZmJUEJex6dxq+DbOLYFqf1XH+fyn/+wTAptPO+b1DY2t7Z36rvO3v7B4ZF7fNLXaZFz7PFUpvmQUY1SKOwZYSQOsxxpwiQOWHz72x+8Ya5FqrpmluE4oZESL4JTY0sTNwgZRkKViVAioxFWIzMu20JVzvPj3X3XCVXKrF9cWhBqispUIarp3/zEbXhNb67zdfCX0AjqMFdn4vJwmvIisVZcUq1HvpfZmzQ3gkusnLDQmFEeW/OSJywX0atZqY4sKpqgHpfz/1dXZGFmlWNT+f8zrEO/1fSvmu2nViMIFvGgDmdwAZfgwzUE8AAd6AGHd/iAT/giN4QRQeLFaI0sd05hRcT8AMZTfKU=</latexit>

SMEFT

<latexit sha1_base64="VA8zvK0Bm8wFdzHqsQ7zNQjYVbc=">AAABxXicZZBLS8NAFIVv6qvGV6pLN4PduCghEdSVUHCh4MIKpi02NUymk3boTDJkJsUSgr/JXyO60n9i+tjUntXHPefA4YaSM6Ud58uobGxube9Ud829/YPDI6t23FZJlhLqkYQnaTfEinIWU08zzWlXphSLkNNOOL6d+Z0JTRVL4mc9lbQv8DBmESNYl6fAevAVSfPHImDoBvmavuk8ymIyM1ESITmaqjLLUcQoHyhUmJ3AF9mrL0UDvcywgUYN5PNBolVg1R3bmQutg7uEetP+9qqyZrYCi/iDhGSCxppwrFTPdaTu5zjVjHBamH6mqMRkjIc0JyJM2XCkV669EmMsqOrn81esVnimp4VZrnL/b1iH9oXtXtmXT+W8JixUhVM4g3Nw4RqacA8t8IDAB3zCD/wad4YwtDFZRCvGsnMCKzLe/wBKd4D/</latexit>

Oi = function of physical fields W
±
µ , Zµ, h, . . .

<latexit sha1_base64="iylNezIa85xRvC9n6Opc2WSpONI=">AAABp3icdY/NTsJAFIVvURHxr+rSTSMbMJFMMSKYmJAYE3diIj8JJc10uMKE6U9mpgbS9Cl8Gre68Bl8GwvogoVn9eWee3LP9SLBlSbk28htbG7ltws7xd29/YND8+i4q8JYMuywUISy71GFggfY0VwL7EcSqe8J7HnTu4Xfe0WpeBg863mEQ5+OA/7CGdXZyDUvnDgYofQkZZg4k2hCAx36ybjs+LF1a927jsaZTnAWpZU0dc0SqZJM9bq1ALtB7AyazUat1rTspUVIqXVzeZ5nX+22azJnFLLYx0AzQZUa2CTSw4RKzZnAtOjECiPKpnSMCfM9yccTvTYdZBhQH9UwWT67HhGxnqfFrNXfaet/6Naqdr169ZTVa8FKBTiFMyiDDdfQggdoQwcYvME7fMCnUTEeja7RX63mjN/MCazJoD9u1nak</latexit> | {z }
<latexit sha1_base64="w6Vq76sgp8nxvQcCVw0NHDykG0s=">AAABlXicdY+7TgJBFIbP4A3xtmphQbNKY2JCZklAiJiQaIydmMglAUJmxyNMmL1kZ5ZINhQ+ja12Poatr+ETOIAWFP7Vl/+cP+c/biiF0pR+kdTK6tr6Rnozs7W9s7tn7R80VRBHHBs8kEHUdplCKXxsaKEltsMImedKbLmjq9m8NcZIicB/0JMQex4b+OJJcKaN1beyXY3POgmHE2U8aQeuwmjMTFxN+1aO5qlRqWTPwClTx0ClUi4UKrYzH1Gaqx2fXXxUvz/rfYt3HwMee+hrLplSHYeGupewSAsucZrpxgpDxkdsgAn33EgMhnrJ7Rj0mYeql8xfW47IWE+mGdPq77T9PzQLeaeUL96belVYKA1ZOIFTcOAcanALdWgAhxd4hTd4J0fkklyTm8VqivxmDmFJ5O4H8oNwoQ==</latexit>

physical observables

<latexit sha1_base64="A6tPZeZwREHSmdUeOcyJweE27SE=">AAACDHicZZDLSsNAFIZnvNZ4i7oUJNiC3ViSggquCoK4s4JVoSlhMj2pQyczYWailJBXcOGzuBO3voNv4tLpBaT6r37O/OfMd06ccaaN73/hhcWl5ZXVypqzvrG5te3u7N5pmSsKHSq5VA8x0cCZgI5hhsNDpoCkMYf7eHgxfr9/AqWZFLdmlEEvJQPBEkaJsaXIfQ1jGDBRpEywjAyg7JpeccJE6VxwojVLRudeLdRUFddlxLyQQ2IUGzwaopR8rnnOJYxESoSncg7aS6Tywlz0QY2BCimO9SNwXnoZUYZRG3FCIWNLOCysYTYpTBmC6P8SRG7Vb/gTef9NMDPVVgVN1I5cGvYlzVM7io6hu4Gf2S1mP5ZOmGvICB3a4QVN4wn+XLVrrSAp6F4xueh8C8/NqHQsVfCX4b+5azaC08bJTbPaak3xUAXto0NURwE6Qy10hdqogyj6xgf4CNfxC37D7/hjGl3As549NCf8+QMIgZxN</latexit>

Classify: Oi $ Feynman rules for on-shell particles

<latexit sha1_base64="rJYcu7+OUtyxIYVwKfXpl9AfQ00=">AAAB+3icZZDNSgMxFEYTf+totSrows1gXdSFZaaggiAURXCpYFXolCGTXsfQTBKSjFiGWfgs7sStD+MT+BrGVpDab3W4uV9ySKI4MzYIPvHM7Nz8wmJlyVteqa6u1dY3bo3MNYUOlVzq+4QY4ExAxzLL4V5pIFnC4S4ZnP+c3z2BNkyKGztU0MtIKtgDo8S6UVx7iRJImSgyJpgiKZRd2ysOmSi9M2mtzA5y5ROltCT08cSHZwWaZSAs4XzoUymM1YQJfy+NWSPKcv/Uv4gjC8+2cLvl/p4XCZk4oUHhgIm+q5YRiP7fg3GtHjSDUfxpCH+h3q6gUa7iGo36kuY/FpQTY7phoJw00ZZRDqUX5QYUoQN3eUGzRLP00U5Muw4FycD0itEHTlZ4boel56zC/w7TcNtqhkfNw+tWvd0e66EK2kG7qIFCdIza6BJdoQ6i6AtX8RbexiV+xW/4fbw6g387m2gi+OMbbQqUkw==</latexit>

Bottom-up approach: experimentally constrain gi(µ = Eexp)



Primary Observables
<latexit sha1_base64="TBT2mCOmb7g4QFX8Wg4/lfK6JXc=">AAACDXicZZDLSsNAGIVn6q3GW9SlC4PdtAglqVU3CgE3bsQW7AWaNEym0zh0ciEzEUrIM7jwRdy4E136DK59CncmTUBrD8xw+M75h5+xA0a5UNVPWFpaXlldK69LG5tb2zvy7l6X+1GISQf7zA/7NuKEUY90BBWM9IOQINdmpGdPrrK890BCTn3vTkwDYrrI8eiYYiRSZMlPBo9ciypOegyOw/g2segwrjZriXSpzEIDsTTO7qKQxxmRDJs6zkDRlGPFGIcIx9jSkvhm2EgULv2yRsHEH3aSsWbaE9kwHvmC58+ZllxR6+pMyqLRClPR2xey/v713LJkbIx8HLnEE5ghzgeaGggzRqGgmJFEMiJOAoQnyCExdu2QOvdijg5S6yGXcDOefen8CIvENJHSrbT/OyyabqOundVP2+l6OshVBgfgCFSBBs6BDq5BC3QABt/wEFZhDT7CF/gK3/JqCRYz+2BO8OMHYiyYzQ==</latexit>X

i

giO
(4)
i =

X

↵

g↵O
(4)
↵


1 +

c1
M2
s +

c2
M2
t +

c3
M4
st + · · ·

�



Primary Observables
<latexit sha1_base64="TBT2mCOmb7g4QFX8Wg4/lfK6JXc=">AAACDXicZZDLSsNAGIVn6q3GW9SlC4PdtAglqVU3CgE3bsQW7AWaNEym0zh0ciEzEUrIM7jwRdy4E136DK59CncmTUBrD8xw+M75h5+xA0a5UNVPWFpaXlldK69LG5tb2zvy7l6X+1GISQf7zA/7NuKEUY90BBWM9IOQINdmpGdPrrK890BCTn3vTkwDYrrI8eiYYiRSZMlPBo9ciypOegyOw/g2segwrjZriXSpzEIDsTTO7qKQxxmRDJs6zkDRlGPFGIcIx9jSkvhm2EgULv2yRsHEH3aSsWbaE9kwHvmC58+ZllxR6+pMyqLRClPR2xey/v713LJkbIx8HLnEE5ghzgeaGggzRqGgmJFEMiJOAoQnyCExdu2QOvdijg5S6yGXcDOefen8CIvENJHSrbT/OyyabqOundVP2+l6OshVBgfgCFSBBs6BDq5BC3QABt/wEFZhDT7CF/gK3/JqCRYz+2BO8OMHYiyYzQ==</latexit>X

i

giO
(4)
i =

X

↵

g↵O
(4)
↵


1 +

c1
M2
s +

c2
M2
t +

c3
M4
st + · · ·

�

<latexit sha1_base64="B1uQoQOhm2xt0jQt7I64aS+FWjk=">AAABqnicdU/LTgJBEOxBRcTXqkcvRC7GGDKLEcETiRePaORhWEJmZ1ucMPtgZtaEbPgNv8ar+g3+jQPogQN1qFSqutLdfiKFNpT+kNzG5lZ+u7BT3N3bPzh0jo47Ok4VxzaPZax6PtMoRYRtI4zEXqKQhb7Erj++m+fdN1RaxNGTmSY4CNkoEi+CM2OtoUO9NApQ+YpxzLzJJGXBerY0GzplWqEWtVppLtw6da1oNOrVaqPkLiJKy83bq4s8/261hg73gpinIUaGS6Z136WJGWRMGcElzopeqjFhfMxGmPHQV2L0albcvpURC1EPssW/qxWZmumsaK/6X11aLzrVilurXD/Y85qwRAFO4QzOwYUbaMI9tKANHN7hAz7hi1ySR/JM+svRHPnrnMAKSPALhFR48Q==</latexit> | {z }
<latexit sha1_base64="dBREyJlpDuvxcd+vBk8tbq4SPtM=">AAABm3icdY/NTsJAFIVv8Q/wr+rSqFUWuCJTEhESFyRsjNEEEgskQGA6XHHCdNp0pkbSsDQ+jVv1VXwGX8ICumDhWX25557cc91AcKUJ+TJSK6tr6xvpTHZza3tn19zbbyo/Chk6zBd+2HapQsElOpprge0gROq5AlvuuDbzW08YKu7Lez0JsOfRkeQPnFGdjPrmaVfjs44HgzsqhyiUpp41RMVQDqnUKp+f9s0cKZBEpZI1A7tM7AQqlXKxWLHsuUVIrpo5/mx8v5zU+ybrDn0WeSg1E1Spjk0C3YtpqDkTOM12I4UBZWM6wph5bshHj3pp2klQUg9VL54/uBwRkZ5Ms0mrv9PW/9AsFuxS4aKR1LuChdJwCGdwDjZcQhWuoQ4OMHiFN3iHD+PIqBk3xu1iNWX8Zg5gSYbzA272cgo=</latexit>

“Mandelstam descendants”



Primary Observables
<latexit sha1_base64="TBT2mCOmb7g4QFX8Wg4/lfK6JXc=">AAACDXicZZDLSsNAGIVn6q3GW9SlC4PdtAglqVU3CgE3bsQW7AWaNEym0zh0ciEzEUrIM7jwRdy4E136DK59CncmTUBrD8xw+M75h5+xA0a5UNVPWFpaXlldK69LG5tb2zvy7l6X+1GISQf7zA/7NuKEUY90BBWM9IOQINdmpGdPrrK890BCTn3vTkwDYrrI8eiYYiRSZMlPBo9ciypOegyOw/g2segwrjZriXSpzEIDsTTO7qKQxxmRDJs6zkDRlGPFGIcIx9jSkvhm2EgULv2yRsHEH3aSsWbaE9kwHvmC58+ZllxR6+pMyqLRClPR2xey/v713LJkbIx8HLnEE5ghzgeaGggzRqGgmJFEMiJOAoQnyCExdu2QOvdijg5S6yGXcDOefen8CIvENJHSrbT/OyyabqOundVP2+l6OshVBgfgCFSBBs6BDq5BC3QABt/wEFZhDT7CF/gK3/JqCRYz+2BO8OMHYiyYzQ==</latexit>X
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<latexit sha1_base64="B1uQoQOhm2xt0jQt7I64aS+FWjk=">AAABqnicdU/LTgJBEOxBRcTXqkcvRC7GGDKLEcETiRePaORhWEJmZ1ucMPtgZtaEbPgNv8ar+g3+jQPogQN1qFSqutLdfiKFNpT+kNzG5lZ+u7BT3N3bPzh0jo47Ok4VxzaPZax6PtMoRYRtI4zEXqKQhb7Erj++m+fdN1RaxNGTmSY4CNkoEi+CM2OtoUO9NApQ+YpxzLzJJGXBerY0GzplWqEWtVppLtw6da1oNOrVaqPkLiJKy83bq4s8/261hg73gpinIUaGS6Z136WJGWRMGcElzopeqjFhfMxGmPHQV2L0albcvpURC1EPssW/qxWZmumsaK/6X11aLzrVilurXD/Y85qwRAFO4QzOwYUbaMI9tKANHN7hAz7hi1ySR/JM+svRHPnrnMAKSPALhFR48Q==</latexit> | {z }
<latexit sha1_base64="dBREyJlpDuvxcd+vBk8tbq4SPtM=">AAABm3icdY/NTsJAFIVv8Q/wr+rSqFUWuCJTEhESFyRsjNEEEgskQGA6XHHCdNp0pkbSsDQ+jVv1VXwGX8ICumDhWX25557cc91AcKUJ+TJSK6tr6xvpTHZza3tn19zbbyo/Chk6zBd+2HapQsElOpprge0gROq5AlvuuDbzW08YKu7Lez0JsOfRkeQPnFGdjPrmaVfjs44HgzsqhyiUpp41RMVQDqnUKp+f9s0cKZBEpZI1A7tM7AQqlXKxWLHsuUVIrpo5/mx8v5zU+ybrDn0WeSg1E1Spjk0C3YtpqDkTOM12I4UBZWM6wph5bshHj3pp2klQUg9VL54/uBwRkZ5Ms0mrv9PW/9AsFuxS4aKR1LuChdJwCGdwDjZcQhWuoQ4OMHiFN3iHD+PIqBk3xu1iNWX8Zg5gSYbzA272cgo=</latexit>

“Mandelstam descendants”

<latexit sha1_base64="OZ637bf8YztaHQjTmHZo74nzYEY=">AAABoXicdY+9TgJBFIXvoiLiD6uWNkQK0YLMQkSwIrHRytXIT8LiZna4woTZn8zMmpDNPoJPY6u1z+DbuIAWFJ7qyz335J7rRYIrTci3kdvY3MpvF3aKu3v7ByXz8Kinwlgy7LJQhHLgUYWCB9jVXAscRBKp7wnse7Obhd9/Ral4GDzpeYQjn04C/sIZ1dnINc+cOBij9CRlmDjTaEoDHfqJo5hM7tPnpNo4T12epq5ZITWSqdksL8BqESuDdrtVr7fL1tIipNK5blzk2ZdtuyZzxiGLfQw0E1SpoUUiPUqo1JwJTItOrDCibEYnmDDfk3wy1WvTYYYB9VGNkuWb6xER63lazFr9nS7/D716zWrWLh+yeh1YqQAncApVsOAKOnALNnSBwRu8wwd8GhXjzrCNx9VqzvjNHMOajOEPIMl0eA==</latexit> |{z}
<latexit sha1_base64="z7TEhq2CoqfV2UlTXB/Si/HChB4=">AAABjnicdY/LTgJBEEWr8QX4Gh87EyWywBXpIXGERCOJG5aQyCMBAj1tCR16HunuMeKEpf/hVr/AX/Eb/AkH0AUL7+qkbt3ULTeUQhtKv0hqbX1jcyudyW7v7O7tWweHLR1EimOTBzJQHZdplMLHphFGYidUyDxXYtud3M399hMqLQL/3kxD7Hts5ItHwZlJRgPruGfw2cTDYV0JjymBulCYDaw8LdJEjpObg12mdgKVSrlUquTshUVpvpo5/Wx8v57VBxbvPQQ88tA3XDKtuzYNTT9myggucZbtRRpDxidshDH3XCVGY7My7SboMw91P178tBqRkZnOskmrv9O5/6FVKtpO8bKR1LuGpdJwAudwATZcQRVqUIcmcHiBN3iHD2IRh9yQ2+VqivxmjmBFpPYDmydsgg==</latexit>

“Primaries”



Primary Observables
<latexit sha1_base64="TBT2mCOmb7g4QFX8Wg4/lfK6JXc=">AAACDXicZZDLSsNAGIVn6q3GW9SlC4PdtAglqVU3CgE3bsQW7AWaNEym0zh0ciEzEUrIM7jwRdy4E136DK59CncmTUBrD8xw+M75h5+xA0a5UNVPWFpaXlldK69LG5tb2zvy7l6X+1GISQf7zA/7NuKEUY90BBWM9IOQINdmpGdPrrK890BCTn3vTkwDYrrI8eiYYiRSZMlPBo9ciypOegyOw/g2segwrjZriXSpzEIDsTTO7qKQxxmRDJs6zkDRlGPFGIcIx9jSkvhm2EgULv2yRsHEH3aSsWbaE9kwHvmC58+ZllxR6+pMyqLRClPR2xey/v713LJkbIx8HLnEE5ghzgeaGggzRqGgmJFEMiJOAoQnyCExdu2QOvdijg5S6yGXcDOefen8CIvENJHSrbT/OyyabqOundVP2+l6OshVBgfgCFSBBs6BDq5BC3QABt/wEFZhDT7CF/gK3/JqCRYz+2BO8OMHYiyYzQ==</latexit>X
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<latexit sha1_base64="B1uQoQOhm2xt0jQt7I64aS+FWjk=">AAABqnicdU/LTgJBEOxBRcTXqkcvRC7GGDKLEcETiRePaORhWEJmZ1ucMPtgZtaEbPgNv8ar+g3+jQPogQN1qFSqutLdfiKFNpT+kNzG5lZ+u7BT3N3bPzh0jo47Ok4VxzaPZax6PtMoRYRtI4zEXqKQhb7Erj++m+fdN1RaxNGTmSY4CNkoEi+CM2OtoUO9NApQ+YpxzLzJJGXBerY0GzplWqEWtVppLtw6da1oNOrVaqPkLiJKy83bq4s8/261hg73gpinIUaGS6Z136WJGWRMGcElzopeqjFhfMxGmPHQV2L0albcvpURC1EPssW/qxWZmumsaK/6X11aLzrVilurXD/Y85qwRAFO4QzOwYUbaMI9tKANHN7hAz7hi1ySR/JM+svRHPnrnMAKSPALhFR48Q==</latexit> | {z }
<latexit sha1_base64="dBREyJlpDuvxcd+vBk8tbq4SPtM=">AAABm3icdY/NTsJAFIVv8Q/wr+rSqFUWuCJTEhESFyRsjNEEEgskQGA6XHHCdNp0pkbSsDQ+jVv1VXwGX8ICumDhWX25557cc91AcKUJ+TJSK6tr6xvpTHZza3tn19zbbyo/Chk6zBd+2HapQsElOpprge0gROq5AlvuuDbzW08YKu7Lez0JsOfRkeQPnFGdjPrmaVfjs44HgzsqhyiUpp41RMVQDqnUKp+f9s0cKZBEpZI1A7tM7AQqlXKxWLHsuUVIrpo5/mx8v5zU+ybrDn0WeSg1E1Spjk0C3YtpqDkTOM12I4UBZWM6wph5bshHj3pp2klQUg9VL54/uBwRkZ5Ms0mrv9PW/9AsFuxS4aKR1LuChdJwCGdwDjZcQhWuoQ4OMHiFN3iHD+PIqBk3xu1iNWX8Zg5gSYbzA272cgo=</latexit>

“Mandelstam descendants”<latexit sha1_base64="G+C9lwzU+vZN7sCr3IhcYEpi8Ic=">AAABmnicZY87T8NAEIT3wisYAgZKKCLSmCayiYAKKYIGREGQ8pLiYJ2PJZxyfujujLAst/waWmjpaKn5N5gkTchUn2Z3pBk/Flxp2/4hpaXlldW18rqxsVnZ2jZ3drsqSiTDDotEJPs+VSh4iB3NtcB+LJEGvsCeP778u/eeUSoehW2dxjgM6Cjkj5xRXVieWXUVk9ltfp9ZjaPc48Z51dX4orNY8oDKNPfMml23J6ougjODWtOyvj+/2pWWZzL3IWJJgKFmgio1cOxYDzMqNWcCc8NNFMaUjekIMxb4ko+e9Jw7KDCkAaphNtk3HxGJTnOjaOX877AI3eO6c1o/uSvqNWGqMuzDIVjgwBk04Qpa0AEGr/AG7/BBDsgFuSY309cSmWX2YE6k/QtXh3FF</latexit>

O
(3)
i = primary

<latexit sha1_base64="OZ637bf8YztaHQjTmHZo74nzYEY=">AAABoXicdY+9TgJBFIXvoiLiD6uWNkQK0YLMQkSwIrHRytXIT8LiZna4woTZn8zMmpDNPoJPY6u1z+DbuIAWFJ7qyz335J7rRYIrTci3kdvY3MpvF3aKu3v7ByXz8Kinwlgy7LJQhHLgUYWCB9jVXAscRBKp7wnse7Obhd9/Ral4GDzpeYQjn04C/sIZ1dnINc+cOBij9CRlmDjTaEoDHfqJo5hM7tPnpNo4T12epq5ZITWSqdksL8BqESuDdrtVr7fL1tIipNK5blzk2ZdtuyZzxiGLfQw0E1SpoUUiPUqo1JwJTItOrDCibEYnmDDfk3wy1WvTYYYB9VGNkuWb6xER63lazFr9nS7/D716zWrWLh+yeh1YqQAncApVsOAKOnALNnSBwRu8wwd8GhXjzrCNx9VqzvjNHMOajOEPIMl0eA==</latexit> |{z}
<latexit sha1_base64="z7TEhq2CoqfV2UlTXB/Si/HChB4=">AAABjnicdY/LTgJBEEWr8QX4Gh87EyWywBXpIXGERCOJG5aQyCMBAj1tCR16HunuMeKEpf/hVr/AX/Eb/AkH0AUL7+qkbt3ULTeUQhtKv0hqbX1jcyudyW7v7O7tWweHLR1EimOTBzJQHZdplMLHphFGYidUyDxXYtud3M399hMqLQL/3kxD7Hts5ItHwZlJRgPruGfw2cTDYV0JjymBulCYDaw8LdJEjpObg12mdgKVSrlUquTshUVpvpo5/Wx8v57VBxbvPQQ88tA3XDKtuzYNTT9myggucZbtRRpDxidshDH3XCVGY7My7SboMw91P178tBqRkZnOskmrv9O5/6FVKtpO8bKR1LuGpdJwAudwATZcQRVqUIcmcHiBN3iHD2IRh9yQ2+VqivxmjmBFpPYDmydsgg==</latexit>

“Primaries”



Primary Observables
<latexit sha1_base64="TBT2mCOmb7g4QFX8Wg4/lfK6JXc=">AAACDXicZZDLSsNAGIVn6q3GW9SlC4PdtAglqVU3CgE3bsQW7AWaNEym0zh0ciEzEUrIM7jwRdy4E136DK59CncmTUBrD8xw+M75h5+xA0a5UNVPWFpaXlldK69LG5tb2zvy7l6X+1GISQf7zA/7NuKEUY90BBWM9IOQINdmpGdPrrK890BCTn3vTkwDYrrI8eiYYiRSZMlPBo9ciypOegyOw/g2segwrjZriXSpzEIDsTTO7qKQxxmRDJs6zkDRlGPFGIcIx9jSkvhm2EgULv2yRsHEH3aSsWbaE9kwHvmC58+ZllxR6+pMyqLRClPR2xey/v713LJkbIx8HLnEE5ghzgeaGggzRqGgmJFEMiJOAoQnyCExdu2QOvdijg5S6yGXcDOefen8CIvENJHSrbT/OyyabqOundVP2+l6OshVBgfgCFSBBs6BDq5BC3QABt/wEFZhDT7CF/gK3/JqCRYz+2BO8OMHYiyYzQ==</latexit>X
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<latexit sha1_base64="B1uQoQOhm2xt0jQt7I64aS+FWjk=">AAABqnicdU/LTgJBEOxBRcTXqkcvRC7GGDKLEcETiRePaORhWEJmZ1ucMPtgZtaEbPgNv8ar+g3+jQPogQN1qFSqutLdfiKFNpT+kNzG5lZ+u7BT3N3bPzh0jo47Ok4VxzaPZax6PtMoRYRtI4zEXqKQhb7Erj++m+fdN1RaxNGTmSY4CNkoEi+CM2OtoUO9NApQ+YpxzLzJJGXBerY0GzplWqEWtVppLtw6da1oNOrVaqPkLiJKy83bq4s8/261hg73gpinIUaGS6Z136WJGWRMGcElzopeqjFhfMxGmPHQV2L0albcvpURC1EPssW/qxWZmumsaK/6X11aLzrVilurXD/Y85qwRAFO4QzOwYUbaMI9tKANHN7hAz7hi1ySR/JM+svRHPnrnMAKSPALhFR48Q==</latexit> | {z }
<latexit sha1_base64="dBREyJlpDuvxcd+vBk8tbq4SPtM=">AAABm3icdY/NTsJAFIVv8Q/wr+rSqFUWuCJTEhESFyRsjNEEEgskQGA6XHHCdNp0pkbSsDQ+jVv1VXwGX8ICumDhWX25557cc91AcKUJ+TJSK6tr6xvpTHZza3tn19zbbyo/Chk6zBd+2HapQsElOpprge0gROq5AlvuuDbzW08YKu7Lez0JsOfRkeQPnFGdjPrmaVfjs44HgzsqhyiUpp41RMVQDqnUKp+f9s0cKZBEpZI1A7tM7AQqlXKxWLHsuUVIrpo5/mx8v5zU+ybrDn0WeSg1E1Spjk0C3YtpqDkTOM12I4UBZWM6wph5bshHj3pp2klQUg9VL54/uBwRkZ5Ms0mrv9PW/9AsFuxS4aKR1LuChdJwCGdwDjZcQhWuoQ4OMHiFN3iHD+PIqBk3xu1iNWX8Zg5gSYbzA272cgo=</latexit>

“Mandelstam descendants”<latexit sha1_base64="G+C9lwzU+vZN7sCr3IhcYEpi8Ic=">AAABmnicZY87T8NAEIT3wisYAgZKKCLSmCayiYAKKYIGREGQ8pLiYJ2PJZxyfujujLAst/waWmjpaKn5N5gkTchUn2Z3pBk/Flxp2/4hpaXlldW18rqxsVnZ2jZ3drsqSiTDDotEJPs+VSh4iB3NtcB+LJEGvsCeP778u/eeUSoehW2dxjgM6Cjkj5xRXVieWXUVk9ltfp9ZjaPc48Z51dX4orNY8oDKNPfMml23J6ougjODWtOyvj+/2pWWZzL3IWJJgKFmgio1cOxYDzMqNWcCc8NNFMaUjekIMxb4ko+e9Jw7KDCkAaphNtk3HxGJTnOjaOX877AI3eO6c1o/uSvqNWGqMuzDIVjgwBk04Qpa0AEGr/AG7/BBDsgFuSY309cSmWX2YE6k/QtXh3FF</latexit>

O
(3)
i = primary

<latexit sha1_base64="OZ637bf8YztaHQjTmHZo74nzYEY=">AAABoXicdY+9TgJBFIXvoiLiD6uWNkQK0YLMQkSwIrHRytXIT8LiZna4woTZn8zMmpDNPoJPY6u1z+DbuIAWFJ7qyz335J7rRYIrTci3kdvY3MpvF3aKu3v7ByXz8Kinwlgy7LJQhHLgUYWCB9jVXAscRBKp7wnse7Obhd9/Ral4GDzpeYQjn04C/sIZ1dnINc+cOBij9CRlmDjTaEoDHfqJo5hM7tPnpNo4T12epq5ZITWSqdksL8BqESuDdrtVr7fL1tIipNK5blzk2ZdtuyZzxiGLfQw0E1SpoUUiPUqo1JwJTItOrDCibEYnmDDfk3wy1WvTYYYB9VGNkuWb6xER63lazFr9nS7/D716zWrWLh+yeh1YqQAncApVsOAKOnALNnSBwRu8wwd8GhXjzrCNx9VqzvjNHMOajOEPIMl0eA==</latexit> |{z}
<latexit sha1_base64="z7TEhq2CoqfV2UlTXB/Si/HChB4=">AAABjnicdY/LTgJBEEWr8QX4Gh87EyWywBXpIXGERCOJG5aQyCMBAj1tCR16HunuMeKEpf/hVr/AX/Eb/AkH0AUL7+qkbt3ULTeUQhtKv0hqbX1jcyudyW7v7O7tWweHLR1EimOTBzJQHZdplMLHphFGYidUyDxXYtud3M399hMqLQL/3kxD7Hts5ItHwZlJRgPruGfw2cTDYV0JjymBulCYDaw8LdJEjpObg12mdgKVSrlUquTshUVpvpo5/Wx8v57VBxbvPQQ88tA3XDKtuzYNTT9myggucZbtRRpDxidshDH3XCVGY7My7SboMw91P178tBqRkZnOskmrv9O5/6FVKtpO8bKR1LuGpdJwAudwATZcQRVqUIcmcHiBN3iHD2IRh9yQ2+VqivxmjmBFpPYDmydsgg==</latexit>

“Primaries”

<latexit sha1_base64="9hiTuoOs9DVdOckczO5HqsQpo7k=">AAAB6HicZZBPT8IwGMZbQMX5b+rRyyIcPJGNBL0u8eIRE0ASRkhXXqDSdU3bmSzLvoM349XP5MWv4skKJAZ5kjf55f3z9EljyZk2vv+FK9Xa3v5B/dA5Oj45PXPPLwY6zRSFPk15qoYx0cCZgL5hhsNQKiBJzOEpXt7/zp9eQGmWip7JJYwTMhdsxigxtjVxRRTDnIkiYYJJModyZMZFh4nSaUZxxjmYptdbgAKP2JrZLQM89xIick8qlhCVe6kERUyqtBOJNLavLwsLTExBmDICMf1zn7gNv+Wv5O1CsIFGWEcrdScujaYpzRJrRTnRehT40iYkyjDKoXSiTIMkdGnNC5rEis0XZqs7sihIAnpcrH5r+4RnJi8dmyr4n2EXBu1WcNvqPLYbYbiOh+roCl2jGxSgOxSiB9RFfUTRJ/rGVVzDz/gVv+H39WoFb24u0Zbwxw8Sgo4M</latexit>

• There are finitely many primary operators
<latexit sha1_base64="Vv1diSSYJ5QEhiPTxJ51tr2Thgs=">AAAByXicdVDJTgJBEK1xRdxQj146cvEw6fRMHERPJJhoQowY2QwQ0tO00GE2u3sISDj5TX6M8ar/4bB44OC71KtX9VIv5UaeUJqQT2NtfWNzazu1k97d2z84zBwd11QYS8arLPRC2XCp4p4IeFUL7fFGJDn1XY/X3UFxNq8PuVQiDCp6HPG2T3uBeBGM6kTqZB5uMbqJpeDxyEQVjEpC0z6V1ERFjJ4wuqesT7uhiZ6TNmG+mNM6F0qZiMqGGF7bhOQxuco5djrdyWQJdkgCGxE8qxcOWioOsuYKIdlCCuYodzKs1Q1Z7PNAM48q1bRIpNsTKrVgHp+mW7HiEWUD2uMT5rtS9Pp6RW0mNKA+V+3J/B2rFi/W4+ks1d9p9D+p2djKYefRzhbyi3iQglM4g3Ow4BIKcAdlqAKDD/iCb/gxSsarMTLeFqtrxtJzAisw3n8B37J6ww==</latexit>

G. Durieux, T. Kitahara, C. S. Machado, Y. Shadmi, Y. Weiss, arXiv:2008.09652
<latexit sha1_base64="pOS6Hurj1Shirfwrs8T6BR2RMFY=">AAABq3icdY/LTsJQEIaneEO8VV26OZGNC2xOG4vGFQkuXGCCQS4RCDk9juWE00t6TkkI4Tl8Grf6DL6NLeCChf9m/nwzk/nHi6VQmtIfo7C1vbO7V9wvHRweHZ+Yp2cdFaUJxzaPZJT0PKZQihDbWmiJvThBFngSu96knve7U0yUiMIXPYtxGDA/FO+CM52hkWm3LFIfs9CvkKfcYVghDxZpiDQDjQphSU9M7x3HdixadWyXlEZmmVouzeQQauX1xiVr4hJ7SSgt14qwVHNk8sFbxNMAQ80lU6pv01gP5yzRgktclAapwpjxCfNxzgMvEf5Yb9B+ZkMWoBrOlw9vrshUzxZ5qr/T5H/TcSy7arnPTrl2t4oHRbiAS7gCG26hBo/QhDZw+IBP+IJv49poGa/GYDVaMNY757AhA38BLrhvdg==</latexit>

S. Chang, M. Chen, D. Liu, ML, arXiv:2212.06215



Primary Observables
<latexit sha1_base64="TBT2mCOmb7g4QFX8Wg4/lfK6JXc=">AAACDXicZZDLSsNAGIVn6q3GW9SlC4PdtAglqVU3CgE3bsQW7AWaNEym0zh0ciEzEUrIM7jwRdy4E136DK59CncmTUBrD8xw+M75h5+xA0a5UNVPWFpaXlldK69LG5tb2zvy7l6X+1GISQf7zA/7NuKEUY90BBWM9IOQINdmpGdPrrK890BCTn3vTkwDYrrI8eiYYiRSZMlPBo9ciypOegyOw/g2segwrjZriXSpzEIDsTTO7qKQxxmRDJs6zkDRlGPFGIcIx9jSkvhm2EgULv2yRsHEH3aSsWbaE9kwHvmC58+ZllxR6+pMyqLRClPR2xey/v713LJkbIx8HLnEE5ghzgeaGggzRqGgmJFEMiJOAoQnyCExdu2QOvdijg5S6yGXcDOefen8CIvENJHSrbT/OyyabqOundVP2+l6OshVBgfgCFSBBs6BDq5BC3QABt/wEFZhDT7CF/gK3/JqCRYz+2BO8OMHYiyYzQ==</latexit>X
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X

↵
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↵
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�

<latexit sha1_base64="B1uQoQOhm2xt0jQt7I64aS+FWjk=">AAABqnicdU/LTgJBEOxBRcTXqkcvRC7GGDKLEcETiRePaORhWEJmZ1ucMPtgZtaEbPgNv8ar+g3+jQPogQN1qFSqutLdfiKFNpT+kNzG5lZ+u7BT3N3bPzh0jo47Ok4VxzaPZax6PtMoRYRtI4zEXqKQhb7Erj++m+fdN1RaxNGTmSY4CNkoEi+CM2OtoUO9NApQ+YpxzLzJJGXBerY0GzplWqEWtVppLtw6da1oNOrVaqPkLiJKy83bq4s8/261hg73gpinIUaGS6Z136WJGWRMGcElzopeqjFhfMxGmPHQV2L0albcvpURC1EPssW/qxWZmumsaK/6X11aLzrVilurXD/Y85qwRAFO4QzOwYUbaMI9tKANHN7hAz7hi1ySR/JM+svRHPnrnMAKSPALhFR48Q==</latexit> | {z }
<latexit sha1_base64="dBREyJlpDuvxcd+vBk8tbq4SPtM=">AAABm3icdY/NTsJAFIVv8Q/wr+rSqFUWuCJTEhESFyRsjNEEEgskQGA6XHHCdNp0pkbSsDQ+jVv1VXwGX8ICumDhWX25557cc91AcKUJ+TJSK6tr6xvpTHZza3tn19zbbyo/Chk6zBd+2HapQsElOpprge0gROq5AlvuuDbzW08YKu7Lez0JsOfRkeQPnFGdjPrmaVfjs44HgzsqhyiUpp41RMVQDqnUKp+f9s0cKZBEpZI1A7tM7AQqlXKxWLHsuUVIrpo5/mx8v5zU+ybrDn0WeSg1E1Spjk0C3YtpqDkTOM12I4UBZWM6wph5bshHj3pp2klQUg9VL54/uBwRkZ5Ms0mrv9PW/9AsFuxS4aKR1LuChdJwCGdwDjZcQhWuoQ4OMHiFN3iHD+PIqBk3xu1iNWX8Zg5gSYbzA272cgo=</latexit>

“Mandelstam descendants”<latexit sha1_base64="G+C9lwzU+vZN7sCr3IhcYEpi8Ic=">AAABmnicZY87T8NAEIT3wisYAgZKKCLSmCayiYAKKYIGREGQ8pLiYJ2PJZxyfujujLAst/waWmjpaKn5N5gkTchUn2Z3pBk/Flxp2/4hpaXlldW18rqxsVnZ2jZ3drsqSiTDDotEJPs+VSh4iB3NtcB+LJEGvsCeP778u/eeUSoehW2dxjgM6Cjkj5xRXVieWXUVk9ltfp9ZjaPc48Z51dX4orNY8oDKNPfMml23J6ougjODWtOyvj+/2pWWZzL3IWJJgKFmgio1cOxYDzMqNWcCc8NNFMaUjekIMxb4ko+e9Jw7KDCkAaphNtk3HxGJTnOjaOX877AI3eO6c1o/uSvqNWGqMuzDIVjgwBk04Qpa0AEGr/AG7/BBDsgFuSY309cSmWX2YE6k/QtXh3FF</latexit>

O
(3)
i = primary

<latexit sha1_base64="OZ637bf8YztaHQjTmHZo74nzYEY=">AAABoXicdY+9TgJBFIXvoiLiD6uWNkQK0YLMQkSwIrHRytXIT8LiZna4woTZn8zMmpDNPoJPY6u1z+DbuIAWFJ7qyz335J7rRYIrTci3kdvY3MpvF3aKu3v7ByXz8Kinwlgy7LJQhHLgUYWCB9jVXAscRBKp7wnse7Obhd9/Ral4GDzpeYQjn04C/sIZ1dnINc+cOBij9CRlmDjTaEoDHfqJo5hM7tPnpNo4T12epq5ZITWSqdksL8BqESuDdrtVr7fL1tIipNK5blzk2ZdtuyZzxiGLfQw0E1SpoUUiPUqo1JwJTItOrDCibEYnmDDfk3wy1WvTYYYB9VGNkuWb6xER63lazFr9nS7/D716zWrWLh+yeh1YqQAncApVsOAKOnALNnSBwRu8wwd8GhXjzrCNx9VqzvjNHMOajOEPIMl0eA==</latexit> |{z}
<latexit sha1_base64="z7TEhq2CoqfV2UlTXB/Si/HChB4=">AAABjnicdY/LTgJBEEWr8QX4Gh87EyWywBXpIXGERCOJG5aQyCMBAj1tCR16HunuMeKEpf/hVr/AX/Eb/AkH0AUL7+qkbt3ULTeUQhtKv0hqbX1jcyudyW7v7O7tWweHLR1EimOTBzJQHZdplMLHphFGYidUyDxXYtud3M399hMqLQL/3kxD7Hts5ItHwZlJRgPruGfw2cTDYV0JjymBulCYDaw8LdJEjpObg12mdgKVSrlUquTshUVpvpo5/Wx8v57VBxbvPQQ88tA3XDKtuzYNTT9myggucZbtRRpDxidshDH3XCVGY7My7SboMw91P178tBqRkZnOskmrv9O5/6FVKtpO8bKR1LuGpdJwAudwATZcQRVqUIcmcHiBN3iHD2IRh9yQ2+VqivxmjmBFpPYDmydsgg==</latexit>

“Primaries”

<latexit sha1_base64="TzzE9zP0S67qHy9hZs5MLf9rYTM=">AAAB93icZZBLS8NAFIVnfNb4inXpZrAuXJWkUN0GxMeygq1CU8pkchsvnUxCZlIoob/Fnbj157j2jzimglTP6nDvnHM/JsolauN5H3RtfWNza7ux4+zu7R8cukfNgc7KQkBfZDIrniKuQaKCvkEj4SkvgKeRhMdoevW9f5xBoTFTD2aewyjlicIJCm7saOwuwggSVFWKCnOewGJoRlUX1cI5C6NSSjBn7BYUFDYh5ZzFoAWomCujGS+AObq0p3iMKmE4Ydc3Dww1m3GJsROqLLIs08oaVDEoswht9veWM3ZbXturxf4b/8e0ggap1Ru7IowzUaa2S0iu9dD3cgvMC4NC2sKw1JBzMbXtlUijApNnszIdWqt4CnpU1Z+3GpGlmddU/l+G/2bQafsX7e59pxUESzzSICfklJwTn1ySgNyRHukTQT7pDm3SYzqnL/SVvi2frtGfzDFZEX3/AucAkbY=</latexit>

• Generically descendants are subleading if EFT is valid

<latexit sha1_base64="9hiTuoOs9DVdOckczO5HqsQpo7k=">AAAB6HicZZBPT8IwGMZbQMX5b+rRyyIcPJGNBL0u8eIRE0ASRkhXXqDSdU3bmSzLvoM349XP5MWv4skKJAZ5kjf55f3z9EljyZk2vv+FK9Xa3v5B/dA5Oj45PXPPLwY6zRSFPk15qoYx0cCZgL5hhsNQKiBJzOEpXt7/zp9eQGmWip7JJYwTMhdsxigxtjVxRRTDnIkiYYJJModyZMZFh4nSaUZxxjmYptdbgAKP2JrZLQM89xIick8qlhCVe6kERUyqtBOJNLavLwsLTExBmDICMf1zn7gNv+Wv5O1CsIFGWEcrdScujaYpzRJrRTnRehT40iYkyjDKoXSiTIMkdGnNC5rEis0XZqs7sihIAnpcrH5r+4RnJi8dmyr4n2EXBu1WcNvqPLYbYbiOh+roCl2jGxSgOxSiB9RFfUTRJ/rGVVzDz/gVv+H39WoFb24u0Zbwxw8Sgo4M</latexit>

• There are finitely many primary operators
<latexit sha1_base64="Vv1diSSYJ5QEhiPTxJ51tr2Thgs=">AAAByXicdVDJTgJBEK1xRdxQj146cvEw6fRMHERPJJhoQowY2QwQ0tO00GE2u3sISDj5TX6M8ar/4bB44OC71KtX9VIv5UaeUJqQT2NtfWNzazu1k97d2z84zBwd11QYS8arLPRC2XCp4p4IeFUL7fFGJDn1XY/X3UFxNq8PuVQiDCp6HPG2T3uBeBGM6kTqZB5uMbqJpeDxyEQVjEpC0z6V1ERFjJ4wuqesT7uhiZ6TNmG+mNM6F0qZiMqGGF7bhOQxuco5djrdyWQJdkgCGxE8qxcOWioOsuYKIdlCCuYodzKs1Q1Z7PNAM48q1bRIpNsTKrVgHp+mW7HiEWUD2uMT5rtS9Pp6RW0mNKA+V+3J/B2rFi/W4+ks1d9p9D+p2djKYefRzhbyi3iQglM4g3Ow4BIKcAdlqAKDD/iCb/gxSsarMTLeFqtrxtJzAisw3n8B37J6ww==</latexit>

G. Durieux, T. Kitahara, C. S. Machado, Y. Shadmi, Y. Weiss, arXiv:2008.09652
<latexit sha1_base64="pOS6Hurj1Shirfwrs8T6BR2RMFY=">AAABq3icdY/LTsJQEIaneEO8VV26OZGNC2xOG4vGFQkuXGCCQS4RCDk9juWE00t6TkkI4Tl8Grf6DL6NLeCChf9m/nwzk/nHi6VQmtIfo7C1vbO7V9wvHRweHZ+Yp2cdFaUJxzaPZJT0PKZQihDbWmiJvThBFngSu96knve7U0yUiMIXPYtxGDA/FO+CM52hkWm3LFIfs9CvkKfcYVghDxZpiDQDjQphSU9M7x3HdixadWyXlEZmmVouzeQQauX1xiVr4hJ7SSgt14qwVHNk8sFbxNMAQ80lU6pv01gP5yzRgktclAapwpjxCfNxzgMvEf5Yb9B+ZkMWoBrOlw9vrshUzxZ5qr/T5H/TcSy7arnPTrl2t4oHRbiAS7gCG26hBo/QhDZw+IBP+IJv49poGa/GYDVaMNY757AhA38BLrhvdg==</latexit>

S. Chang, M. Chen, D. Liu, ML, arXiv:2212.06215



Primary Observables
<latexit sha1_base64="TBT2mCOmb7g4QFX8Wg4/lfK6JXc=">AAACDXicZZDLSsNAGIVn6q3GW9SlC4PdtAglqVU3CgE3bsQW7AWaNEym0zh0ciEzEUrIM7jwRdy4E136DK59CncmTUBrD8xw+M75h5+xA0a5UNVPWFpaXlldK69LG5tb2zvy7l6X+1GISQf7zA/7NuKEUY90BBWM9IOQINdmpGdPrrK890BCTn3vTkwDYrrI8eiYYiRSZMlPBo9ciypOegyOw/g2segwrjZriXSpzEIDsTTO7qKQxxmRDJs6zkDRlGPFGIcIx9jSkvhm2EgULv2yRsHEH3aSsWbaE9kwHvmC58+ZllxR6+pMyqLRClPR2xey/v713LJkbIx8HLnEE5ghzgeaGggzRqGgmJFEMiJOAoQnyCExdu2QOvdijg5S6yGXcDOefen8CIvENJHSrbT/OyyabqOundVP2+l6OshVBgfgCFSBBs6BDq5BC3QABt/wEFZhDT7CF/gK3/JqCRYz+2BO8OMHYiyYzQ==</latexit>X
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<latexit sha1_base64="B1uQoQOhm2xt0jQt7I64aS+FWjk=">AAABqnicdU/LTgJBEOxBRcTXqkcvRC7GGDKLEcETiRePaORhWEJmZ1ucMPtgZtaEbPgNv8ar+g3+jQPogQN1qFSqutLdfiKFNpT+kNzG5lZ+u7BT3N3bPzh0jo47Ok4VxzaPZax6PtMoRYRtI4zEXqKQhb7Erj++m+fdN1RaxNGTmSY4CNkoEi+CM2OtoUO9NApQ+YpxzLzJJGXBerY0GzplWqEWtVppLtw6da1oNOrVaqPkLiJKy83bq4s8/261hg73gpinIUaGS6Z136WJGWRMGcElzopeqjFhfMxGmPHQV2L0albcvpURC1EPssW/qxWZmumsaK/6X11aLzrVilurXD/Y85qwRAFO4QzOwYUbaMI9tKANHN7hAz7hi1ySR/JM+svRHPnrnMAKSPALhFR48Q==</latexit> | {z }
<latexit sha1_base64="dBREyJlpDuvxcd+vBk8tbq4SPtM=">AAABm3icdY/NTsJAFIVv8Q/wr+rSqFUWuCJTEhESFyRsjNEEEgskQGA6XHHCdNp0pkbSsDQ+jVv1VXwGX8ICumDhWX25557cc91AcKUJ+TJSK6tr6xvpTHZza3tn19zbbyo/Chk6zBd+2HapQsElOpprge0gROq5AlvuuDbzW08YKu7Lez0JsOfRkeQPnFGdjPrmaVfjs44HgzsqhyiUpp41RMVQDqnUKp+f9s0cKZBEpZI1A7tM7AQqlXKxWLHsuUVIrpo5/mx8v5zU+ybrDn0WeSg1E1Spjk0C3YtpqDkTOM12I4UBZWM6wph5bshHj3pp2klQUg9VL54/uBwRkZ5Ms0mrv9PW/9AsFuxS4aKR1LuChdJwCGdwDjZcQhWuoQ4OMHiFN3iHD+PIqBk3xu1iNWX8Zg5gSYbzA272cgo=</latexit>

“Mandelstam descendants”<latexit sha1_base64="G+C9lwzU+vZN7sCr3IhcYEpi8Ic=">AAABmnicZY87T8NAEIT3wisYAgZKKCLSmCayiYAKKYIGREGQ8pLiYJ2PJZxyfujujLAst/waWmjpaKn5N5gkTchUn2Z3pBk/Flxp2/4hpaXlldW18rqxsVnZ2jZ3drsqSiTDDotEJPs+VSh4iB3NtcB+LJEGvsCeP778u/eeUSoehW2dxjgM6Cjkj5xRXVieWXUVk9ltfp9ZjaPc48Z51dX4orNY8oDKNPfMml23J6ougjODWtOyvj+/2pWWZzL3IWJJgKFmgio1cOxYDzMqNWcCc8NNFMaUjekIMxb4ko+e9Jw7KDCkAaphNtk3HxGJTnOjaOX877AI3eO6c1o/uSvqNWGqMuzDIVjgwBk04Qpa0AEGr/AG7/BBDsgFuSY309cSmWX2YE6k/QtXh3FF</latexit>

O
(3)
i = primary

<latexit sha1_base64="OZ637bf8YztaHQjTmHZo74nzYEY=">AAABoXicdY+9TgJBFIXvoiLiD6uWNkQK0YLMQkSwIrHRytXIT8LiZna4woTZn8zMmpDNPoJPY6u1z+DbuIAWFJ7qyz335J7rRYIrTci3kdvY3MpvF3aKu3v7ByXz8Kinwlgy7LJQhHLgUYWCB9jVXAscRBKp7wnse7Obhd9/Ral4GDzpeYQjn04C/sIZ1dnINc+cOBij9CRlmDjTaEoDHfqJo5hM7tPnpNo4T12epq5ZITWSqdksL8BqESuDdrtVr7fL1tIipNK5blzk2ZdtuyZzxiGLfQw0E1SpoUUiPUqo1JwJTItOrDCibEYnmDDfk3wy1WvTYYYB9VGNkuWb6xER63lazFr9nS7/D716zWrWLh+yeh1YqQAncApVsOAKOnALNnSBwRu8wwd8GhXjzrCNx9VqzvjNHMOajOEPIMl0eA==</latexit> |{z}
<latexit sha1_base64="z7TEhq2CoqfV2UlTXB/Si/HChB4=">AAABjnicdY/LTgJBEEWr8QX4Gh87EyWywBXpIXGERCOJG5aQyCMBAj1tCR16HunuMeKEpf/hVr/AX/Eb/AkH0AUL7+qkbt3ULTeUQhtKv0hqbX1jcyudyW7v7O7tWweHLR1EimOTBzJQHZdplMLHphFGYidUyDxXYtud3M399hMqLQL/3kxD7Hts5ItHwZlJRgPruGfw2cTDYV0JjymBulCYDaw8LdJEjpObg12mdgKVSrlUquTshUVpvpo5/Wx8v57VBxbvPQQ88tA3XDKtuzYNTT9myggucZbtRRpDxidshDH3XCVGY7My7SboMw91P178tBqRkZnOskmrv9O5/6FVKtpO8bKR1LuGpdJwAudwATZcQRVqUIcmcHiBN3iHD2IRh9yQ2+VqivxmjmBFpPYDmydsgg==</latexit>

“Primaries”

<latexit sha1_base64="TzzE9zP0S67qHy9hZs5MLf9rYTM=">AAAB93icZZBLS8NAFIVnfNb4inXpZrAuXJWkUN0GxMeygq1CU8pkchsvnUxCZlIoob/Fnbj157j2jzimglTP6nDvnHM/JsolauN5H3RtfWNza7ux4+zu7R8cukfNgc7KQkBfZDIrniKuQaKCvkEj4SkvgKeRhMdoevW9f5xBoTFTD2aewyjlicIJCm7saOwuwggSVFWKCnOewGJoRlUX1cI5C6NSSjBn7BYUFDYh5ZzFoAWomCujGS+AObq0p3iMKmE4Ydc3Dww1m3GJsROqLLIs08oaVDEoswht9veWM3ZbXturxf4b/8e0ggap1Ru7IowzUaa2S0iu9dD3cgvMC4NC2sKw1JBzMbXtlUijApNnszIdWqt4CnpU1Z+3GpGlmddU/l+G/2bQafsX7e59pxUESzzSICfklJwTn1ySgNyRHukTQT7pDm3SYzqnL/SVvi2frtGfzDFZEX3/AucAkbY=</latexit>

• Generically descendants are subleading if EFT is valid
<latexit sha1_base64="tF+YHjjJrq1TzTORMZoPJop3RfI=">AAABwnicZZBLS8NAFIXv+KzxFXXpptiNq5IUqiAuCip0WcE+oCllMr3GsZPJmJmIJfYv+WvcuNDf4jQtSO1Zfdy559zDhEpwbTzvi6ytb2xubZd2nN29/YND9+i4o5MsZdhmiUjSXkg1Ci6xbbgR2FMp0jgU2A3HN7P37iummifywUwUDmIaSf7IGTV2NHSbQYgRl3nMJVc0wmnfDPI6l1Pn7o2hmi3pq7ITyCS0sePcApcjlGYaoBz92ZyhW/GqXqHyKvgLqDRKUKg1dFkwSlgW2ywmqNZ931P2Nk0NZ8IGBplGRdnYpucsDlMePZmlad+ipDHqQV78w7JFZGZStPL/d1iFTq3qX1Tr97VK43peD0pwCmdwDj5cQgOa0II2MPiAT/iGH3JLnskL0fPVNbLwnMCSyPsvEuR/+A==</latexit>

Exceptions:
<latexit sha1_base64="QAFXOkmWarygNTlDAPRihasqkLU=">AAAB9nicZZDLTgIxFIZbr4g3wKWbRli4IjMk6MYFiRuXmMglYQjpdI7Y0Muk7RjJyKu4M259Hbc+iXUgMci/6ZfTc/7z58Sp4NYFwRfe2t7Z3dsvHZQPj45PTivVWt/qzDDoMS20GcbUguAKeo47AcPUAJWxgEE8u/39HzyDsVyrBzdPYSzpVPFHzqjzpUnlNYphylUuueIpncJi5MZ5m6tFuRExbliDdA2X1MyJTsFQp40lks5JDMRmqV9lLSSEK8LAOOrfXp9InYCw5Ujp2EeZ5R64SkC5RQQq+VtVnlTqQTMoRDYhXEG9U0KFupMKixLNMum9mKDWjsIg9XmpcZwJbxhlFlLKZt49ZzI2fPrk1qojj4pKsOO8uN36iMjcvEgV/s+wCf1WM7xqtu9b9c7NMh4qoXN0gS5RiK5RB92hLuohhr5xCVdxDb/gN/yOP5atW3g1c4bWhD9/AAQYkfc=</latexit>

� Primary operators may be suppressed in certain UV models
<latexit sha1_base64="71ac5ZOSGlnJDLXxUmq9r09DXZY=">AAAB7XicZZDLTgIxFIZbvMF4Q126mQgLV5MZEnTjguhCVwaNXBKGkE45DA29TNqiIRN8C3fGrc/E0+hwSQzyr76c9vz90ijhzFjfn+Hc1vbO7l6+4OwfHB4dF09Om0aNNYUGVVzpdkQMcCahYZnl0E40EBFxaEWju/l56xW0YUq+2EkCXUFiyQaMEpuNekUTRhAzmQomWUJimHZsN60yOXXSkFkXvNibvtcf729dofrAjVMOn1k8tERr9VZ2y8Oya4ZsYF0zEQKsnjihVFFmMEozYLIP0k5DkP2/F5xeseR7/iLuJgQrKNXyaJF6r0jDvqJjkXVRTozpBH6SaRJtGeVZYTg2kBA6ytpTKiI9F1ybdjKURIDpposvW1/hYztZWAX/HTahWfGCK6/6VCnVbpZ6KI/O0QW6RAG6RjX0gOqogSiaoR+cxwWs8Af+xF/Lqzm82jlDa8Hfv6JHjn0=</latexit>

e.g. PNGB models ) h shift symmetry
<latexit sha1_base64="RB1fgH8+TJxCqgKpSG+1JqkQVXc=">AAAB1XicZZDNSsNAFIVv/K3xr+rSTbFduCpJobpxUXHjsoL9gaSUye01Dp1MQmYilJCduPWZfAyfwK2+gdO0ILVn9XHnnnMPEySCK+04n9bG5tb2zm5lz94/ODw6rp6c9lWcpUg9jEWcDgOmSHBJPc21oGGSEosCQYNgejd/H7xQqngsH/UsoVHEQsmfODJtRuOq5wcUcplHXPKEhVR4epS3uSzsho88xUbtFpFPSGomasgkkiidyvZlHJhL09wAl/ONwic5+Uuyx9W603RK1dbBXUK9U4FS3XEV/UmMWWSyUDClPNdJTB2Wao7CBPqZooTh1KTnGAUpD5/1ytQzKFlEapSXX7NqEZmela3c/x3Wod9qulfN9kOr3rlZ1IMKnMMFXIIL19CBe+hCDxA+4Au+4ccaWIX1ar0tVjespecMVmS9/wJ+L4eb</latexit>

� Accidental cancelations

<latexit sha1_base64="9hiTuoOs9DVdOckczO5HqsQpo7k=">AAAB6HicZZBPT8IwGMZbQMX5b+rRyyIcPJGNBL0u8eIRE0ASRkhXXqDSdU3bmSzLvoM349XP5MWv4skKJAZ5kjf55f3z9EljyZk2vv+FK9Xa3v5B/dA5Oj45PXPPLwY6zRSFPk15qoYx0cCZgL5hhsNQKiBJzOEpXt7/zp9eQGmWip7JJYwTMhdsxigxtjVxRRTDnIkiYYJJModyZMZFh4nSaUZxxjmYptdbgAKP2JrZLQM89xIick8qlhCVe6kERUyqtBOJNLavLwsLTExBmDICMf1zn7gNv+Wv5O1CsIFGWEcrdScujaYpzRJrRTnRehT40iYkyjDKoXSiTIMkdGnNC5rEis0XZqs7sihIAnpcrH5r+4RnJi8dmyr4n2EXBu1WcNvqPLYbYbiOh+roCl2jGxSgOxSiB9RFfUTRJ/rGVVzDz/gVv+H39WoFb24u0Zbwxw8Sgo4M</latexit>

• There are finitely many primary operators
<latexit sha1_base64="Vv1diSSYJ5QEhiPTxJ51tr2Thgs=">AAAByXicdVDJTgJBEK1xRdxQj146cvEw6fRMHERPJJhoQowY2QwQ0tO00GE2u3sISDj5TX6M8ar/4bB44OC71KtX9VIv5UaeUJqQT2NtfWNzazu1k97d2z84zBwd11QYS8arLPRC2XCp4p4IeFUL7fFGJDn1XY/X3UFxNq8PuVQiDCp6HPG2T3uBeBGM6kTqZB5uMbqJpeDxyEQVjEpC0z6V1ERFjJ4wuqesT7uhiZ6TNmG+mNM6F0qZiMqGGF7bhOQxuco5djrdyWQJdkgCGxE8qxcOWioOsuYKIdlCCuYodzKs1Q1Z7PNAM48q1bRIpNsTKrVgHp+mW7HiEWUD2uMT5rtS9Pp6RW0mNKA+V+3J/B2rFi/W4+ks1d9p9D+p2djKYefRzhbyi3iQglM4g3Ow4BIKcAdlqAKDD/iCb/gxSsarMTLeFqtrxtJzAisw3n8B37J6ww==</latexit>

G. Durieux, T. Kitahara, C. S. Machado, Y. Shadmi, Y. Weiss, arXiv:2008.09652
<latexit sha1_base64="pOS6Hurj1Shirfwrs8T6BR2RMFY=">AAABq3icdY/LTsJQEIaneEO8VV26OZGNC2xOG4vGFQkuXGCCQS4RCDk9juWE00t6TkkI4Tl8Grf6DL6NLeCChf9m/nwzk/nHi6VQmtIfo7C1vbO7V9wvHRweHZ+Yp2cdFaUJxzaPZJT0PKZQihDbWmiJvThBFngSu96knve7U0yUiMIXPYtxGDA/FO+CM52hkWm3LFIfs9CvkKfcYVghDxZpiDQDjQphSU9M7x3HdixadWyXlEZmmVouzeQQauX1xiVr4hJ7SSgt14qwVHNk8sFbxNMAQ80lU6pv01gP5yzRgktclAapwpjxCfNxzgMvEf5Yb9B+ZkMWoBrOlw9vrshUzxZ5qr/T5H/TcSy7arnPTrl2t4oHRbiAS7gCG26hBo/QhDZw+IBP+IJv49poGa/GYDVaMNY757AhA38BLrhvdg==</latexit>

S. Chang, M. Chen, D. Liu, ML, arXiv:2212.06215



Primary Observables
<latexit sha1_base64="TBT2mCOmb7g4QFX8Wg4/lfK6JXc=">AAACDXicZZDLSsNAGIVn6q3GW9SlC4PdtAglqVU3CgE3bsQW7AWaNEym0zh0ciEzEUrIM7jwRdy4E136DK59CncmTUBrD8xw+M75h5+xA0a5UNVPWFpaXlldK69LG5tb2zvy7l6X+1GISQf7zA/7NuKEUY90BBWM9IOQINdmpGdPrrK890BCTn3vTkwDYrrI8eiYYiRSZMlPBo9ciypOegyOw/g2segwrjZriXSpzEIDsTTO7qKQxxmRDJs6zkDRlGPFGIcIx9jSkvhm2EgULv2yRsHEH3aSsWbaE9kwHvmC58+ZllxR6+pMyqLRClPR2xey/v713LJkbIx8HLnEE5ghzgeaGggzRqGgmJFEMiJOAoQnyCExdu2QOvdijg5S6yGXcDOefen8CIvENJHSrbT/OyyabqOundVP2+l6OshVBgfgCFSBBs6BDq5BC3QABt/wEFZhDT7CF/gK3/JqCRYz+2BO8OMHYiyYzQ==</latexit>X

i
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X

↵
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↵


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�

<latexit sha1_base64="B1uQoQOhm2xt0jQt7I64aS+FWjk=">AAABqnicdU/LTgJBEOxBRcTXqkcvRC7GGDKLEcETiRePaORhWEJmZ1ucMPtgZtaEbPgNv8ar+g3+jQPogQN1qFSqutLdfiKFNpT+kNzG5lZ+u7BT3N3bPzh0jo47Ok4VxzaPZax6PtMoRYRtI4zEXqKQhb7Erj++m+fdN1RaxNGTmSY4CNkoEi+CM2OtoUO9NApQ+YpxzLzJJGXBerY0GzplWqEWtVppLtw6da1oNOrVaqPkLiJKy83bq4s8/261hg73gpinIUaGS6Z136WJGWRMGcElzopeqjFhfMxGmPHQV2L0albcvpURC1EPssW/qxWZmumsaK/6X11aLzrVilurXD/Y85qwRAFO4QzOwYUbaMI9tKANHN7hAz7hi1ySR/JM+svRHPnrnMAKSPALhFR48Q==</latexit> | {z }
<latexit sha1_base64="dBREyJlpDuvxcd+vBk8tbq4SPtM=">AAABm3icdY/NTsJAFIVv8Q/wr+rSqFUWuCJTEhESFyRsjNEEEgskQGA6XHHCdNp0pkbSsDQ+jVv1VXwGX8ICumDhWX25557cc91AcKUJ+TJSK6tr6xvpTHZza3tn19zbbyo/Chk6zBd+2HapQsElOpprge0gROq5AlvuuDbzW08YKu7Lez0JsOfRkeQPnFGdjPrmaVfjs44HgzsqhyiUpp41RMVQDqnUKp+f9s0cKZBEpZI1A7tM7AQqlXKxWLHsuUVIrpo5/mx8v5zU+ybrDn0WeSg1E1Spjk0C3YtpqDkTOM12I4UBZWM6wph5bshHj3pp2klQUg9VL54/uBwRkZ5Ms0mrv9PW/9AsFuxS4aKR1LuChdJwCGdwDjZcQhWuoQ4OMHiFN3iHD+PIqBk3xu1iNWX8Zg5gSYbzA272cgo=</latexit>

“Mandelstam descendants”<latexit sha1_base64="G+C9lwzU+vZN7sCr3IhcYEpi8Ic=">AAABmnicZY87T8NAEIT3wisYAgZKKCLSmCayiYAKKYIGREGQ8pLiYJ2PJZxyfujujLAst/waWmjpaKn5N5gkTchUn2Z3pBk/Flxp2/4hpaXlldW18rqxsVnZ2jZ3drsqSiTDDotEJPs+VSh4iB3NtcB+LJEGvsCeP778u/eeUSoehW2dxjgM6Cjkj5xRXVieWXUVk9ltfp9ZjaPc48Z51dX4orNY8oDKNPfMml23J6ougjODWtOyvj+/2pWWZzL3IWJJgKFmgio1cOxYDzMqNWcCc8NNFMaUjekIMxb4ko+e9Jw7KDCkAaphNtk3HxGJTnOjaOX877AI3eO6c1o/uSvqNWGqMuzDIVjgwBk04Qpa0AEGr/AG7/BBDsgFuSY309cSmWX2YE6k/QtXh3FF</latexit>

O
(3)
i = primary

<latexit sha1_base64="OZ637bf8YztaHQjTmHZo74nzYEY=">AAABoXicdY+9TgJBFIXvoiLiD6uWNkQK0YLMQkSwIrHRytXIT8LiZna4woTZn8zMmpDNPoJPY6u1z+DbuIAWFJ7qyz335J7rRYIrTci3kdvY3MpvF3aKu3v7ByXz8Kinwlgy7LJQhHLgUYWCB9jVXAscRBKp7wnse7Obhd9/Ral4GDzpeYQjn04C/sIZ1dnINc+cOBij9CRlmDjTaEoDHfqJo5hM7tPnpNo4T12epq5ZITWSqdksL8BqESuDdrtVr7fL1tIipNK5blzk2ZdtuyZzxiGLfQw0E1SpoUUiPUqo1JwJTItOrDCibEYnmDDfk3wy1WvTYYYB9VGNkuWb6xER63lazFr9nS7/D716zWrWLh+yeh1YqQAncApVsOAKOnALNnSBwRu8wwd8GhXjzrCNx9VqzvjNHMOajOEPIMl0eA==</latexit> |{z}
<latexit sha1_base64="z7TEhq2CoqfV2UlTXB/Si/HChB4=">AAABjnicdY/LTgJBEEWr8QX4Gh87EyWywBXpIXGERCOJG5aQyCMBAj1tCR16HunuMeKEpf/hVr/AX/Eb/AkH0AUL7+qkbt3ULTeUQhtKv0hqbX1jcyudyW7v7O7tWweHLR1EimOTBzJQHZdplMLHphFGYidUyDxXYtud3M399hMqLQL/3kxD7Hts5ItHwZlJRgPruGfw2cTDYV0JjymBulCYDaw8LdJEjpObg12mdgKVSrlUquTshUVpvpo5/Wx8v57VBxbvPQQ88tA3XDKtuzYNTT9myggucZbtRRpDxidshDH3XCVGY7My7SboMw91P178tBqRkZnOskmrv9O5/6FVKtpO8bKR1LuGpdJwAudwATZcQRVqUIcmcHiBN3iHD2IRh9yQ2+VqivxmjmBFpPYDmydsgg==</latexit>

“Primaries”

<latexit sha1_base64="TzzE9zP0S67qHy9hZs5MLf9rYTM=">AAAB93icZZBLS8NAFIVnfNb4inXpZrAuXJWkUN0GxMeygq1CU8pkchsvnUxCZlIoob/Fnbj157j2jzimglTP6nDvnHM/JsolauN5H3RtfWNza7ux4+zu7R8cukfNgc7KQkBfZDIrniKuQaKCvkEj4SkvgKeRhMdoevW9f5xBoTFTD2aewyjlicIJCm7saOwuwggSVFWKCnOewGJoRlUX1cI5C6NSSjBn7BYUFDYh5ZzFoAWomCujGS+AObq0p3iMKmE4Ydc3Dww1m3GJsROqLLIs08oaVDEoswht9veWM3ZbXturxf4b/8e0ggap1Ru7IowzUaa2S0iu9dD3cgvMC4NC2sKw1JBzMbXtlUijApNnszIdWqt4CnpU1Z+3GpGlmddU/l+G/2bQafsX7e59pxUESzzSICfklJwTn1ySgNyRHukTQT7pDm3SYzqnL/SVvi2frtGfzDFZEX3/AucAkbY=</latexit>

• Generically descendants are subleading if EFT is valid
<latexit sha1_base64="tF+YHjjJrq1TzTORMZoPJop3RfI=">AAABwnicZZBLS8NAFIXv+KzxFXXpptiNq5IUqiAuCip0WcE+oCllMr3GsZPJmJmIJfYv+WvcuNDf4jQtSO1Zfdy559zDhEpwbTzvi6ytb2xubZd2nN29/YND9+i4o5MsZdhmiUjSXkg1Ci6xbbgR2FMp0jgU2A3HN7P37iummifywUwUDmIaSf7IGTV2NHSbQYgRl3nMJVc0wmnfDPI6l1Pn7o2hmi3pq7ITyCS0sePcApcjlGYaoBz92ZyhW/GqXqHyKvgLqDRKUKg1dFkwSlgW2ywmqNZ931P2Nk0NZ8IGBplGRdnYpucsDlMePZmlad+ipDHqQV78w7JFZGZStPL/d1iFTq3qX1Tr97VK43peD0pwCmdwDj5cQgOa0II2MPiAT/iGH3JLnskL0fPVNbLwnMCSyPsvEuR/+A==</latexit>

Exceptions:
<latexit sha1_base64="QAFXOkmWarygNTlDAPRihasqkLU=">AAAB9nicZZDLTgIxFIZbr4g3wKWbRli4IjMk6MYFiRuXmMglYQjpdI7Y0Muk7RjJyKu4M259Hbc+iXUgMci/6ZfTc/7z58Sp4NYFwRfe2t7Z3dsvHZQPj45PTivVWt/qzDDoMS20GcbUguAKeo47AcPUAJWxgEE8u/39HzyDsVyrBzdPYSzpVPFHzqjzpUnlNYphylUuueIpncJi5MZ5m6tFuRExbliDdA2X1MyJTsFQp40lks5JDMRmqV9lLSSEK8LAOOrfXp9InYCw5Ujp2EeZ5R64SkC5RQQq+VtVnlTqQTMoRDYhXEG9U0KFupMKixLNMum9mKDWjsIg9XmpcZwJbxhlFlLKZt49ZzI2fPrk1qojj4pKsOO8uN36iMjcvEgV/s+wCf1WM7xqtu9b9c7NMh4qoXN0gS5RiK5RB92hLuohhr5xCVdxDb/gN/yOP5atW3g1c4bWhD9/AAQYkfc=</latexit>

� Primary operators may be suppressed in certain UV models
<latexit sha1_base64="71ac5ZOSGlnJDLXxUmq9r09DXZY=">AAAB7XicZZDLTgIxFIZbvMF4Q126mQgLV5MZEnTjguhCVwaNXBKGkE45DA29TNqiIRN8C3fGrc/E0+hwSQzyr76c9vz90ijhzFjfn+Hc1vbO7l6+4OwfHB4dF09Om0aNNYUGVVzpdkQMcCahYZnl0E40EBFxaEWju/l56xW0YUq+2EkCXUFiyQaMEpuNekUTRhAzmQomWUJimHZsN60yOXXSkFkXvNibvtcf729dofrAjVMOn1k8tERr9VZ2y8Oya4ZsYF0zEQKsnjihVFFmMEozYLIP0k5DkP2/F5xeseR7/iLuJgQrKNXyaJF6r0jDvqJjkXVRTozpBH6SaRJtGeVZYTg2kBA6ytpTKiI9F1ybdjKURIDpposvW1/hYztZWAX/HTahWfGCK6/6VCnVbpZ6KI/O0QW6RAG6RjX0gOqogSiaoR+cxwWs8Af+xF/Lqzm82jlDa8Hfv6JHjn0=</latexit>

e.g. PNGB models ) h shift symmetry
<latexit sha1_base64="RB1fgH8+TJxCqgKpSG+1JqkQVXc=">AAAB1XicZZDNSsNAFIVv/K3xr+rSTbFduCpJobpxUXHjsoL9gaSUye01Dp1MQmYilJCduPWZfAyfwK2+gdO0ILVn9XHnnnMPEySCK+04n9bG5tb2zm5lz94/ODw6rp6c9lWcpUg9jEWcDgOmSHBJPc21oGGSEosCQYNgejd/H7xQqngsH/UsoVHEQsmfODJtRuOq5wcUcplHXPKEhVR4epS3uSzsho88xUbtFpFPSGomasgkkiidyvZlHJhL09wAl/ONwic5+Uuyx9W603RK1dbBXUK9U4FS3XEV/UmMWWSyUDClPNdJTB2Wao7CBPqZooTh1KTnGAUpD5/1ytQzKFlEapSXX7NqEZmela3c/x3Wod9qulfN9kOr3rlZ1IMKnMMFXIIL19CBe+hCDxA+4Au+4ccaWIX1ar0tVjespecMVmS9/wJ+L4eb</latexit>

� Accidental cancelations
<latexit sha1_base64="toN9P7aWznLe60Bnz0/QLqxvJ7g=">AAAB93icZZDNSgMxFIUTf+v4V+3STbALXUiZEdSNi4Ib3VWwWuiUNpO5TkMzSUgywjD0WdyJWx/HtS9ibAtSPauPe3POPSTRglsXhp94ZXVtfWOzthVs7+zu7dcPDh+tKgyDLlNCmV5CLQguoeu4E9DTBmieCHhKJjc/+6cXMJYr+eBKDYOcZpI/c0adHw3r0ziBjMsq55JrmsG07wbVBZfT4E4SW7AxYT7dnpEUnv0JMhrpcWm9XRBteE5NeXISOEUSIAJoymVGlAZDnTJBLFXiu0wqD1ymIN00Bpn+3gqG9WbYCmci/yFaQLNdQzN1hnUWp4oVuc9iglrbj0LtC1PjOBM+MC4saMomPr1ieWJ4NnZL075HSXOwg2r2ecsWUbhy1ir62+E/PJ63osvWxf15s309r4dq6Agdo1MUoSvURreog7qIoS+8hQ9xA5f4Fb/h9/nTFbzwNNCS8Mc3P3GSBA==</latexit>

In such cases, define “physical primary” to be leading operator

<latexit sha1_base64="9hiTuoOs9DVdOckczO5HqsQpo7k=">AAAB6HicZZBPT8IwGMZbQMX5b+rRyyIcPJGNBL0u8eIRE0ASRkhXXqDSdU3bmSzLvoM349XP5MWv4skKJAZ5kjf55f3z9EljyZk2vv+FK9Xa3v5B/dA5Oj45PXPPLwY6zRSFPk15qoYx0cCZgL5hhsNQKiBJzOEpXt7/zp9eQGmWip7JJYwTMhdsxigxtjVxRRTDnIkiYYJJModyZMZFh4nSaUZxxjmYptdbgAKP2JrZLQM89xIick8qlhCVe6kERUyqtBOJNLavLwsLTExBmDICMf1zn7gNv+Wv5O1CsIFGWEcrdScujaYpzRJrRTnRehT40iYkyjDKoXSiTIMkdGnNC5rEis0XZqs7sihIAnpcrH5r+4RnJi8dmyr4n2EXBu1WcNvqPLYbYbiOh+roCl2jGxSgOxSiB9RFfUTRJ/rGVVzDz/gVv+H39WoFb24u0Zbwxw8Sgo4M</latexit>

• There are finitely many primary operators
<latexit sha1_base64="Vv1diSSYJ5QEhiPTxJ51tr2Thgs=">AAAByXicdVDJTgJBEK1xRdxQj146cvEw6fRMHERPJJhoQowY2QwQ0tO00GE2u3sISDj5TX6M8ar/4bB44OC71KtX9VIv5UaeUJqQT2NtfWNzazu1k97d2z84zBwd11QYS8arLPRC2XCp4p4IeFUL7fFGJDn1XY/X3UFxNq8PuVQiDCp6HPG2T3uBeBGM6kTqZB5uMbqJpeDxyEQVjEpC0z6V1ERFjJ4wuqesT7uhiZ6TNmG+mNM6F0qZiMqGGF7bhOQxuco5djrdyWQJdkgCGxE8qxcOWioOsuYKIdlCCuYodzKs1Q1Z7PNAM48q1bRIpNsTKrVgHp+mW7HiEWUD2uMT5rtS9Pp6RW0mNKA+V+3J/B2rFi/W4+ks1d9p9D+p2djKYefRzhbyi3iQglM4g3Ow4BIKcAdlqAKDD/iCb/gxSsarMTLeFqtrxtJzAisw3n8B37J6ww==</latexit>

G. Durieux, T. Kitahara, C. S. Machado, Y. Shadmi, Y. Weiss, arXiv:2008.09652
<latexit sha1_base64="pOS6Hurj1Shirfwrs8T6BR2RMFY=">AAABq3icdY/LTsJQEIaneEO8VV26OZGNC2xOG4vGFQkuXGCCQS4RCDk9juWE00t6TkkI4Tl8Grf6DL6NLeCChf9m/nwzk/nHi6VQmtIfo7C1vbO7V9wvHRweHZ+Yp2cdFaUJxzaPZJT0PKZQihDbWmiJvThBFngSu96knve7U0yUiMIXPYtxGDA/FO+CM52hkWm3LFIfs9CvkKfcYVghDxZpiDQDjQphSU9M7x3HdixadWyXlEZmmVouzeQQauX1xiVr4hJ7SSgt14qwVHNk8sFbxNMAQ80lU6pv01gP5yzRgktclAapwpjxCfNxzgMvEf5Yb9B+ZkMWoBrOlw9vrshUzxZ5qr/T5H/TcSy7arnPTrl2t4oHRbiAS7gCG26hBo/QhDZw+IBP+IJv49poGa/GYDVaMNY757AhA38BLrhvdg==</latexit>

S. Chang, M. Chen, D. Liu, ML, arXiv:2212.06215



Primary Observables
<latexit sha1_base64="TBT2mCOmb7g4QFX8Wg4/lfK6JXc=">AAACDXicZZDLSsNAGIVn6q3GW9SlC4PdtAglqVU3CgE3bsQW7AWaNEym0zh0ciEzEUrIM7jwRdy4E136DK59CncmTUBrD8xw+M75h5+xA0a5UNVPWFpaXlldK69LG5tb2zvy7l6X+1GISQf7zA/7NuKEUY90BBWM9IOQINdmpGdPrrK890BCTn3vTkwDYrrI8eiYYiRSZMlPBo9ciypOegyOw/g2segwrjZriXSpzEIDsTTO7qKQxxmRDJs6zkDRlGPFGIcIx9jSkvhm2EgULv2yRsHEH3aSsWbaE9kwHvmC58+ZllxR6+pMyqLRClPR2xey/v713LJkbIx8HLnEE5ghzgeaGggzRqGgmJFEMiJOAoQnyCExdu2QOvdijg5S6yGXcDOefen8CIvENJHSrbT/OyyabqOundVP2+l6OshVBgfgCFSBBs6BDq5BC3QABt/wEFZhDT7CF/gK3/JqCRYz+2BO8OMHYiyYzQ==</latexit>X
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↵
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�

<latexit sha1_base64="lmEa26viQSYLyhLgn4R3XAzLcXc=">AAAB53icZZC9TsMwFIXtlp8S/gKMLBHNwFSSSoUJKRILC1KRaKnUVJXt3harthPFDqiK8gxsiJVnYuJR2DBtJVR6pk/3+p5zZJoKrk0QfOFKdWNza7u24+zu7R8cukfHXZ3kGYMOS0SS9SjRILiCjuFGQC/NgEgq4JFOb373j8+QaZ6oBzNLYSDJRPExZ8TY0dCVMYUJV4XkiqdkAmXfDIoWV6XjxzQXAozvOf6dd+35niRae8nYU/DipSQznAnQFxnoRBHFQDuxSqgNnxYWuBqBMmUMavRnPnTrQSOYy1uHcAn1qIbmag9dFo8SlktrxYSN74dBagsuw0snzjWkhE2tecEkzfjkyaxM+xYVkaAHxfyzVk9EbmalY1uF/zusQ7fZCC8brftmPYoW9VANnaIzdI5CdIUidIvaqIMY+kTfuIKrmONX/IbfF08reHlzglaEP34A46aLzA==</latexit>

• M = mass of new particles/resonances
<latexit sha1_base64="eiZNmmbpK7B6WfA8OGl+m+sCEzM=">AAABkHicZY+7TsNAEEVnwyuElwkSDQUWaSiQZSPx6AiiQVQB4SRSHFnrZTCrrB/aXYOi4IZPoYXvQeIP+AYqnEdjcqujO3M1d4JUcKVt+5tUFhaXlleqq7W19Y3NLWO73lZJJhm6LBGJ7AZUoeAxupprgd1UIo0CgZ1gcDWed55RKp7E93qYYj+iYcwfOaO6sHxj17vj4ZOmUiYvJvO56SkemY5vNGzLnsicB2cGjeb+1+/bT37U8g3mPSQsizDWTFCleo6d6v6ISs2ZwLzmZQpTygY0xBGLAjk+WnJ7BcY0QtUfTb4qR0Smh3mtaOX87zAP7WPLObVObot6TZiqCntwAIfgwBk04Rpa4AKDV3iHD/gkdXJOLsjldLVCZpkdKInc/AHv7G2z</latexit>

) ci ⇠ 1



Primary Observables
<latexit sha1_base64="TBT2mCOmb7g4QFX8Wg4/lfK6JXc=">AAACDXicZZDLSsNAGIVn6q3GW9SlC4PdtAglqVU3CgE3bsQW7AWaNEym0zh0ciEzEUrIM7jwRdy4E136DK59CncmTUBrD8xw+M75h5+xA0a5UNVPWFpaXlldK69LG5tb2zvy7l6X+1GISQf7zA/7NuKEUY90BBWM9IOQINdmpGdPrrK890BCTn3vTkwDYrrI8eiYYiRSZMlPBo9ciypOegyOw/g2segwrjZriXSpzEIDsTTO7qKQxxmRDJs6zkDRlGPFGIcIx9jSkvhm2EgULv2yRsHEH3aSsWbaE9kwHvmC58+ZllxR6+pMyqLRClPR2xey/v713LJkbIx8HLnEE5ghzgeaGggzRqGgmJFEMiJOAoQnyCExdu2QOvdijg5S6yGXcDOefen8CIvENJHSrbT/OyyabqOundVP2+l6OshVBgfgCFSBBs6BDq5BC3QABt/wEFZhDT7CF/gK3/JqCRYz+2BO8OMHYiyYzQ==</latexit>X
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<latexit sha1_base64="lmEa26viQSYLyhLgn4R3XAzLcXc=">AAAB53icZZC9TsMwFIXtlp8S/gKMLBHNwFSSSoUJKRILC1KRaKnUVJXt3harthPFDqiK8gxsiJVnYuJR2DBtJVR6pk/3+p5zZJoKrk0QfOFKdWNza7u24+zu7R8cukfHXZ3kGYMOS0SS9SjRILiCjuFGQC/NgEgq4JFOb373j8+QaZ6oBzNLYSDJRPExZ8TY0dCVMYUJV4XkiqdkAmXfDIoWV6XjxzQXAozvOf6dd+35niRae8nYU/DipSQznAnQFxnoRBHFQDuxSqgNnxYWuBqBMmUMavRnPnTrQSOYy1uHcAn1qIbmag9dFo8SlktrxYSN74dBagsuw0snzjWkhE2tecEkzfjkyaxM+xYVkaAHxfyzVk9EbmalY1uF/zusQ7fZCC8brftmPYoW9VANnaIzdI5CdIUidIvaqIMY+kTfuIKrmONX/IbfF08reHlzglaEP34A46aLzA==</latexit>

• M = mass of new particles/resonances
<latexit sha1_base64="eiZNmmbpK7B6WfA8OGl+m+sCEzM=">AAABkHicZY+7TsNAEEVnwyuElwkSDQUWaSiQZSPx6AiiQVQB4SRSHFnrZTCrrB/aXYOi4IZPoYXvQeIP+AYqnEdjcqujO3M1d4JUcKVt+5tUFhaXlleqq7W19Y3NLWO73lZJJhm6LBGJ7AZUoeAxupprgd1UIo0CgZ1gcDWed55RKp7E93qYYj+iYcwfOaO6sHxj17vj4ZOmUiYvJvO56SkemY5vNGzLnsicB2cGjeb+1+/bT37U8g3mPSQsizDWTFCleo6d6v6ISs2ZwLzmZQpTygY0xBGLAjk+WnJ7BcY0QtUfTb4qR0Smh3mtaOX87zAP7WPLObVObot6TZiqCntwAIfgwBk04Rpa4AKDV3iHD/gkdXJOLsjldLVCZpkdKInc/AHv7G2z</latexit>

) ci ⇠ 1
<latexit sha1_base64="BPpd6bZjewhm5+foH1M7dtAXV2I=">AAABnnicZY/LSsNAGIX/qbdab1GXigTrom5qUlBxVyiIm2IF2waaNk7Gv3Xo5MLMRCghL+DTuNU38QF8D9PLpvasPs7/HzjHjwVX2rJ+SGFtfWNzq7hd2tnd2z8wDo86KkokwzaLRCQdnyoUPMS25lqgE0ukgS+w648b03v3HaXiUfisJzH2AzoK+ZAzqnPLMy5cxQPTHUrKUldQzxnUsrQ5cMuZOayoq+bUuPSMslW1ZjJXwV5AuX532vitnb20PIO5rxFLAgw1E1Spnm3Fup9SqTkTmJXcRGFM2ZiOMGWBL/noTS+5vRxDGqDqp7ONyxGR6ElWylvZ/zusQqdWtW+q1095vTrMVYQTOIcK2HALdXiAFrSBwQd8whd8E5PckyZ5nL8WyCJzDEsizh+gpXDY</latexit>

⇠
�2X
M#
f (s/M2X)<latexit sha1_base64="+gIKVgeppWVWehflIB/qgIwrOHo=">AAABeXicZY65TsNAFEXfhC0xm4ESiS1NRGHZIKBJEYmGMpZwYimxovHwMKOMF82MkSIrJVVa+Bd+hW/gE2gwSRqTWx3d9650wkxwpW37i9TW1jc2t+oNY3tnd2/fPDjsqTSXDD2WilT6IVUoeIKe5lqgn0mkcSiwH47v/+79V5SKp8mjnmQYxDRK+DNnVJeV64/Mpm3Z85ytgrOEZqdx8ul+v512RyYbPqUsjzHRTFClBo6d6aCgUnMmcGoMc4UZZWMaYcHiUPLoRVfaQYkJjVEFxVy/OhG5nkyN0sr577AKvSvLubVu3FKvDYvU4RguoAUO3EEHHqALHjBAmME7fMAPOSctcrl4rZHl5ggqIde//ahk2g==</latexit>

X



Primary Observables
<latexit sha1_base64="TBT2mCOmb7g4QFX8Wg4/lfK6JXc=">AAACDXicZZDLSsNAGIVn6q3GW9SlC4PdtAglqVU3CgE3bsQW7AWaNEym0zh0ciEzEUrIM7jwRdy4E136DK59CncmTUBrD8xw+M75h5+xA0a5UNVPWFpaXlldK69LG5tb2zvy7l6X+1GISQf7zA/7NuKEUY90BBWM9IOQINdmpGdPrrK890BCTn3vTkwDYrrI8eiYYiRSZMlPBo9ciypOegyOw/g2segwrjZriXSpzEIDsTTO7qKQxxmRDJs6zkDRlGPFGIcIx9jSkvhm2EgULv2yRsHEH3aSsWbaE9kwHvmC58+ZllxR6+pMyqLRClPR2xey/v713LJkbIx8HLnEE5ghzgeaGggzRqGgmJFEMiJOAoQnyCExdu2QOvdijg5S6yGXcDOefen8CIvENJHSrbT/OyyabqOundVP2+l6OshVBgfgCFSBBs6BDq5BC3QABt/wEFZhDT7CF/gK3/JqCRYz+2BO8OMHYiyYzQ==</latexit>X
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<latexit sha1_base64="lmEa26viQSYLyhLgn4R3XAzLcXc=">AAAB53icZZC9TsMwFIXtlp8S/gKMLBHNwFSSSoUJKRILC1KRaKnUVJXt3harthPFDqiK8gxsiJVnYuJR2DBtJVR6pk/3+p5zZJoKrk0QfOFKdWNza7u24+zu7R8cukfHXZ3kGYMOS0SS9SjRILiCjuFGQC/NgEgq4JFOb373j8+QaZ6oBzNLYSDJRPExZ8TY0dCVMYUJV4XkiqdkAmXfDIoWV6XjxzQXAozvOf6dd+35niRae8nYU/DipSQznAnQFxnoRBHFQDuxSqgNnxYWuBqBMmUMavRnPnTrQSOYy1uHcAn1qIbmag9dFo8SlktrxYSN74dBagsuw0snzjWkhE2tecEkzfjkyaxM+xYVkaAHxfyzVk9EbmalY1uF/zusQ7fZCC8brftmPYoW9VANnaIzdI5CdIUidIvaqIMY+kTfuIKrmONX/IbfF08reHlzglaEP34A46aLzA==</latexit>

• M = mass of new particles/resonances
<latexit sha1_base64="eiZNmmbpK7B6WfA8OGl+m+sCEzM=">AAABkHicZY+7TsNAEEVnwyuElwkSDQUWaSiQZSPx6AiiQVQB4SRSHFnrZTCrrB/aXYOi4IZPoYXvQeIP+AYqnEdjcqujO3M1d4JUcKVt+5tUFhaXlleqq7W19Y3NLWO73lZJJhm6LBGJ7AZUoeAxupprgd1UIo0CgZ1gcDWed55RKp7E93qYYj+iYcwfOaO6sHxj17vj4ZOmUiYvJvO56SkemY5vNGzLnsicB2cGjeb+1+/bT37U8g3mPSQsizDWTFCleo6d6v6ISs2ZwLzmZQpTygY0xBGLAjk+WnJ7BcY0QtUfTb4qR0Smh3mtaOX87zAP7WPLObVObot6TZiqCntwAIfgwBk04Rpa4AKDV3iHD/gkdXJOLsjldLVCZpkdKInc/AHv7G2z</latexit>

) ci ⇠ 1
<latexit sha1_base64="BPpd6bZjewhm5+foH1M7dtAXV2I=">AAABnnicZY/LSsNAGIX/qbdab1GXigTrom5qUlBxVyiIm2IF2waaNk7Gv3Xo5MLMRCghL+DTuNU38QF8D9PLpvasPs7/HzjHjwVX2rJ+SGFtfWNzq7hd2tnd2z8wDo86KkokwzaLRCQdnyoUPMS25lqgE0ukgS+w648b03v3HaXiUfisJzH2AzoK+ZAzqnPLMy5cxQPTHUrKUldQzxnUsrQ5cMuZOayoq+bUuPSMslW1ZjJXwV5AuX532vitnb20PIO5rxFLAgw1E1Spnm3Fup9SqTkTmJXcRGFM2ZiOMGWBL/noTS+5vRxDGqDqp7ONyxGR6ElWylvZ/zusQqdWtW+q1095vTrMVYQTOIcK2HALdXiAFrSBwQd8whd8E5PckyZ5nL8WyCJzDEsizh+gpXDY</latexit>

⇠
�2X
M#
f (s/M2X)<latexit sha1_base64="+gIKVgeppWVWehflIB/qgIwrOHo=">AAABeXicZY65TsNAFEXfhC0xm4ESiS1NRGHZIKBJEYmGMpZwYimxovHwMKOMF82MkSIrJVVa+Bd+hW/gE2gwSRqTWx3d9650wkxwpW37i9TW1jc2t+oNY3tnd2/fPDjsqTSXDD2WilT6IVUoeIKe5lqgn0mkcSiwH47v/+79V5SKp8mjnmQYxDRK+DNnVJeV64/Mpm3Z85ytgrOEZqdx8ul+v512RyYbPqUsjzHRTFClBo6d6aCgUnMmcGoMc4UZZWMaYcHiUPLoRVfaQYkJjVEFxVy/OhG5nkyN0sr577AKvSvLubVu3FKvDYvU4RguoAUO3EEHHqALHjBAmME7fMAPOSctcrl4rZHl5ggqIde//ahk2g==</latexit>

X
<latexit sha1_base64="a2Ll8KBTMLg4BY/RnteZSzrqKJQ=">AAABr3icZY/LTsJAGIX/4g3xVnWpMY1sMDHYaQTjjoSNGxJM5JIwtEzHASZML5mZmpCmT+LTuNUn8AF8DyuwQc7qyzn/Sc7vx4IrbdvfRmFre2d3r7hfOjg8Oj4xT8+6KkokZR0aiUj2faKY4CHraK4F68eSkcAXrOfPmn95741JxaPwRc9jNgzIJORjTonOLc+sYcUDC48loSkWxOu791mK6jjmrmO1XFzOrHFF3bXywLm19BJuPLNsV+2FrE1AKyg3Hi+bP87VqO2ZFL9GNAlYqKkgSg2QHethSqTmVLCshBPFYkJnZMJSGviST6Z6zR3kGJKAqWG6eHq9IhI9z0r5KvR/wyZ0nSqqV2vP+bwGLFWEC7iGCiB4gAY8QRs6QOEdPuATvgxk9AzXGC1PC8aqcw5rMvgvQyV2Uw==</latexit>

⇠
�4X

16⇡2M#
f (s/M2X , t/M

2
X)

<latexit sha1_base64="+gIKVgeppWVWehflIB/qgIwrOHo=">AAABeXicZY65TsNAFEXfhC0xm4ESiS1NRGHZIKBJEYmGMpZwYimxovHwMKOMF82MkSIrJVVa+Bd+hW/gE2gwSRqTWx3d9650wkxwpW37i9TW1jc2t+oNY3tnd2/fPDjsqTSXDD2WilT6IVUoeIKe5lqgn0mkcSiwH47v/+79V5SKp8mjnmQYxDRK+DNnVJeV64/Mpm3Z85ytgrOEZqdx8ul+v512RyYbPqUsjzHRTFClBo6d6aCgUnMmcGoMc4UZZWMaYcHiUPLoRVfaQYkJjVEFxVy/OhG5nkyN0sr577AKvSvLubVu3FKvDYvU4RguoAUO3EEHHqALHjBAmME7fMAPOSctcrl4rZHl5ggqIde//ahk2g==</latexit>

X



Primary Observables
<latexit sha1_base64="TBT2mCOmb7g4QFX8Wg4/lfK6JXc=">AAACDXicZZDLSsNAGIVn6q3GW9SlC4PdtAglqVU3CgE3bsQW7AWaNEym0zh0ciEzEUrIM7jwRdy4E136DK59CncmTUBrD8xw+M75h5+xA0a5UNVPWFpaXlldK69LG5tb2zvy7l6X+1GISQf7zA/7NuKEUY90BBWM9IOQINdmpGdPrrK890BCTn3vTkwDYrrI8eiYYiRSZMlPBo9ciypOegyOw/g2segwrjZriXSpzEIDsTTO7qKQxxmRDJs6zkDRlGPFGIcIx9jSkvhm2EgULv2yRsHEH3aSsWbaE9kwHvmC58+ZllxR6+pMyqLRClPR2xey/v713LJkbIx8HLnEE5ghzgeaGggzRqGgmJFEMiJOAoQnyCExdu2QOvdijg5S6yGXcDOefen8CIvENJHSrbT/OyyabqOundVP2+l6OshVBgfgCFSBBs6BDq5BC3QABt/wEFZhDT7CF/gK3/JqCRYz+2BO8OMHYiyYzQ==</latexit>X
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�

<latexit sha1_base64="lmEa26viQSYLyhLgn4R3XAzLcXc=">AAAB53icZZC9TsMwFIXtlp8S/gKMLBHNwFSSSoUJKRILC1KRaKnUVJXt3harthPFDqiK8gxsiJVnYuJR2DBtJVR6pk/3+p5zZJoKrk0QfOFKdWNza7u24+zu7R8cukfHXZ3kGYMOS0SS9SjRILiCjuFGQC/NgEgq4JFOb373j8+QaZ6oBzNLYSDJRPExZ8TY0dCVMYUJV4XkiqdkAmXfDIoWV6XjxzQXAozvOf6dd+35niRae8nYU/DipSQznAnQFxnoRBHFQDuxSqgNnxYWuBqBMmUMavRnPnTrQSOYy1uHcAn1qIbmag9dFo8SlktrxYSN74dBagsuw0snzjWkhE2tecEkzfjkyaxM+xYVkaAHxfyzVk9EbmalY1uF/zusQ7fZCC8brftmPYoW9VANnaIzdI5CdIUidIvaqIMY+kTfuIKrmONX/IbfF08reHlzglaEP34A46aLzA==</latexit>

• M = mass of new particles/resonances
<latexit sha1_base64="eiZNmmbpK7B6WfA8OGl+m+sCEzM=">AAABkHicZY+7TsNAEEVnwyuElwkSDQUWaSiQZSPx6AiiQVQB4SRSHFnrZTCrrB/aXYOi4IZPoYXvQeIP+AYqnEdjcqujO3M1d4JUcKVt+5tUFhaXlleqq7W19Y3NLWO73lZJJhm6LBGJ7AZUoeAxupprgd1UIo0CgZ1gcDWed55RKp7E93qYYj+iYcwfOaO6sHxj17vj4ZOmUiYvJvO56SkemY5vNGzLnsicB2cGjeb+1+/bT37U8g3mPSQsizDWTFCleo6d6v6ISs2ZwLzmZQpTygY0xBGLAjk+WnJ7BcY0QtUfTb4qR0Smh3mtaOX87zAP7WPLObVObot6TZiqCntwAIfgwBk04Rpa4AKDV3iHD/gkdXJOLsjldLVCZpkdKInc/AHv7G2z</latexit>

) ci ⇠ 1
<latexit sha1_base64="BPpd6bZjewhm5+foH1M7dtAXV2I=">AAABnnicZY/LSsNAGIX/qbdab1GXigTrom5qUlBxVyiIm2IF2waaNk7Gv3Xo5MLMRCghL+DTuNU38QF8D9PLpvasPs7/HzjHjwVX2rJ+SGFtfWNzq7hd2tnd2z8wDo86KkokwzaLRCQdnyoUPMS25lqgE0ukgS+w648b03v3HaXiUfisJzH2AzoK+ZAzqnPLMy5cxQPTHUrKUldQzxnUsrQ5cMuZOayoq+bUuPSMslW1ZjJXwV5AuX532vitnb20PIO5rxFLAgw1E1Spnm3Fup9SqTkTmJXcRGFM2ZiOMGWBL/noTS+5vRxDGqDqp7ONyxGR6ElWylvZ/zusQqdWtW+q1095vTrMVYQTOIcK2HALdXiAFrSBwQd8whd8E5PckyZ5nL8WyCJzDEsizh+gpXDY</latexit>

⇠
�2X
M#
f (s/M2X)<latexit sha1_base64="+gIKVgeppWVWehflIB/qgIwrOHo=">AAABeXicZY65TsNAFEXfhC0xm4ESiS1NRGHZIKBJEYmGMpZwYimxovHwMKOMF82MkSIrJVVa+Bd+hW/gE2gwSRqTWx3d9650wkxwpW37i9TW1jc2t+oNY3tnd2/fPDjsqTSXDD2WilT6IVUoeIKe5lqgn0mkcSiwH47v/+79V5SKp8mjnmQYxDRK+DNnVJeV64/Mpm3Z85ytgrOEZqdx8ul+v512RyYbPqUsjzHRTFClBo6d6aCgUnMmcGoMc4UZZWMaYcHiUPLoRVfaQYkJjVEFxVy/OhG5nkyN0sr577AKvSvLubVu3FKvDYvU4RguoAUO3EEHHqALHjBAmME7fMAPOSctcrl4rZHl5ggqIde//ahk2g==</latexit>

X
<latexit sha1_base64="a2Ll8KBTMLg4BY/RnteZSzrqKJQ=">AAABr3icZY/LTsJAGIX/4g3xVnWpMY1sMDHYaQTjjoSNGxJM5JIwtEzHASZML5mZmpCmT+LTuNUn8AF8DyuwQc7qyzn/Sc7vx4IrbdvfRmFre2d3r7hfOjg8Oj4xT8+6KkokZR0aiUj2faKY4CHraK4F68eSkcAXrOfPmn95741JxaPwRc9jNgzIJORjTonOLc+sYcUDC48loSkWxOu791mK6jjmrmO1XFzOrHFF3bXywLm19BJuPLNsV+2FrE1AKyg3Hi+bP87VqO2ZFL9GNAlYqKkgSg2QHethSqTmVLCshBPFYkJnZMJSGviST6Z6zR3kGJKAqWG6eHq9IhI9z0r5KvR/wyZ0nSqqV2vP+bwGLFWEC7iGCiB4gAY8QRs6QOEdPuATvgxk9AzXGC1PC8aqcw5rMvgvQyV2Uw==</latexit>

⇠
�4X

16⇡2M#
f (s/M2X , t/M

2
X)

<latexit sha1_base64="+gIKVgeppWVWehflIB/qgIwrOHo=">AAABeXicZY65TsNAFEXfhC0xm4ESiS1NRGHZIKBJEYmGMpZwYimxovHwMKOMF82MkSIrJVVa+Bd+hW/gE2gwSRqTWx3d9650wkxwpW37i9TW1jc2t+oNY3tnd2/fPDjsqTSXDD2WilT6IVUoeIKe5lqgn0mkcSiwH47v/+79V5SKp8mjnmQYxDRK+DNnVJeV64/Mpm3Z85ytgrOEZqdx8ul+v512RyYbPqUsjzHRTFClBo6d6aCgUnMmcGoMc4UZZWMaYcHiUPLoRVfaQYkJjVEFxVy/OhG5nkyN0sr577AKvSvLubVu3FKvDYvU4RguoAUO3EEHHqALHjBAmME7fMAPOSctcrl4rZHl5ggqIde//ahk2g==</latexit>

X

<latexit sha1_base64="NYlG+dYDP/fl/UQPQTAqRBFw6h8=">AAAB33icZZBLS8NAFIVv6qvGV9Slm2CzcFWSQnUbkIoboUJf0JQymd7GoZNJyEyUErJ2J279Tf4Cf4Zb3RjTgtSe1cc99x4O1485k8q2P7TKxubW9k51V9/bPzg8Mo5PejJKE4pdGvEoGfhEImcCu4opjoM4QRL6HPv+7PrX7z9iIlkkOmoe4ygkgWBTRokqRmMDPR8DJrKQCRaTAPOhGmVNJnLd8vyUc1SWqbduOqZfpM6kOYmehDmNEtNqmV4gWWjeWbonotLOCmBigkLlHorJX+jYqNl1u5S5Ds4Sam4VSrXHBvUmEU3DIopyIuXQseOiGEkUoxxz3UslxoTOivCMhn7Cgge1Mh0WKEiIcpSVT1o94ama53rRyvnfYR16jbpzWW/eN2quu6gHVTiDc7gAB67AhVtoQxcovMMnfMG3RrRn7UV7XaxWtOXNKaxIe/sBBE6J6g==</latexit>

• EFT breaks down for E >⇠ M



Primary Observables
<latexit sha1_base64="TBT2mCOmb7g4QFX8Wg4/lfK6JXc=">AAACDXicZZDLSsNAGIVn6q3GW9SlC4PdtAglqVU3CgE3bsQW7AWaNEym0zh0ciEzEUrIM7jwRdy4E136DK59CncmTUBrD8xw+M75h5+xA0a5UNVPWFpaXlldK69LG5tb2zvy7l6X+1GISQf7zA/7NuKEUY90BBWM9IOQINdmpGdPrrK890BCTn3vTkwDYrrI8eiYYiRSZMlPBo9ciypOegyOw/g2segwrjZriXSpzEIDsTTO7qKQxxmRDJs6zkDRlGPFGIcIx9jSkvhm2EgULv2yRsHEH3aSsWbaE9kwHvmC58+ZllxR6+pMyqLRClPR2xey/v713LJkbIx8HLnEE5ghzgeaGggzRqGgmJFEMiJOAoQnyCExdu2QOvdijg5S6yGXcDOefen8CIvENJHSrbT/OyyabqOundVP2+l6OshVBgfgCFSBBs6BDq5BC3QABt/wEFZhDT7CF/gK3/JqCRYz+2BO8OMHYiyYzQ==</latexit>X
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�

<latexit sha1_base64="lmEa26viQSYLyhLgn4R3XAzLcXc=">AAAB53icZZC9TsMwFIXtlp8S/gKMLBHNwFSSSoUJKRILC1KRaKnUVJXt3harthPFDqiK8gxsiJVnYuJR2DBtJVR6pk/3+p5zZJoKrk0QfOFKdWNza7u24+zu7R8cukfHXZ3kGYMOS0SS9SjRILiCjuFGQC/NgEgq4JFOb373j8+QaZ6oBzNLYSDJRPExZ8TY0dCVMYUJV4XkiqdkAmXfDIoWV6XjxzQXAozvOf6dd+35niRae8nYU/DipSQznAnQFxnoRBHFQDuxSqgNnxYWuBqBMmUMavRnPnTrQSOYy1uHcAn1qIbmag9dFo8SlktrxYSN74dBagsuw0snzjWkhE2tecEkzfjkyaxM+xYVkaAHxfyzVk9EbmalY1uF/zusQ7fZCC8brftmPYoW9VANnaIzdI5CdIUidIvaqIMY+kTfuIKrmONX/IbfF08reHlzglaEP34A46aLzA==</latexit>

• M = mass of new particles/resonances
<latexit sha1_base64="eiZNmmbpK7B6WfA8OGl+m+sCEzM=">AAABkHicZY+7TsNAEEVnwyuElwkSDQUWaSiQZSPx6AiiQVQB4SRSHFnrZTCrrB/aXYOi4IZPoYXvQeIP+AYqnEdjcqujO3M1d4JUcKVt+5tUFhaXlleqq7W19Y3NLWO73lZJJhm6LBGJ7AZUoeAxupprgd1UIo0CgZ1gcDWed55RKp7E93qYYj+iYcwfOaO6sHxj17vj4ZOmUiYvJvO56SkemY5vNGzLnsicB2cGjeb+1+/bT37U8g3mPSQsizDWTFCleo6d6v6ISs2ZwLzmZQpTygY0xBGLAjk+WnJ7BcY0QtUfTb4qR0Smh3mtaOX87zAP7WPLObVObot6TZiqCntwAIfgwBk04Rpa4AKDV3iHD/gkdXJOLsjldLVCZpkdKInc/AHv7G2z</latexit>

) ci ⇠ 1
<latexit sha1_base64="BPpd6bZjewhm5+foH1M7dtAXV2I=">AAABnnicZY/LSsNAGIX/qbdab1GXigTrom5qUlBxVyiIm2IF2waaNk7Gv3Xo5MLMRCghL+DTuNU38QF8D9PLpvasPs7/HzjHjwVX2rJ+SGFtfWNzq7hd2tnd2z8wDo86KkokwzaLRCQdnyoUPMS25lqgE0ukgS+w648b03v3HaXiUfisJzH2AzoK+ZAzqnPLMy5cxQPTHUrKUldQzxnUsrQ5cMuZOayoq+bUuPSMslW1ZjJXwV5AuX532vitnb20PIO5rxFLAgw1E1Spnm3Fup9SqTkTmJXcRGFM2ZiOMGWBL/noTS+5vRxDGqDqp7ONyxGR6ElWylvZ/zusQqdWtW+q1095vTrMVYQTOIcK2HALdXiAFrSBwQd8whd8E5PckyZ5nL8WyCJzDEsizh+gpXDY</latexit>

⇠
�2X
M#
f (s/M2X)<latexit sha1_base64="+gIKVgeppWVWehflIB/qgIwrOHo=">AAABeXicZY65TsNAFEXfhC0xm4ESiS1NRGHZIKBJEYmGMpZwYimxovHwMKOMF82MkSIrJVVa+Bd+hW/gE2gwSRqTWx3d9650wkxwpW37i9TW1jc2t+oNY3tnd2/fPDjsqTSXDD2WilT6IVUoeIKe5lqgn0mkcSiwH47v/+79V5SKp8mjnmQYxDRK+DNnVJeV64/Mpm3Z85ytgrOEZqdx8ul+v512RyYbPqUsjzHRTFClBo6d6aCgUnMmcGoMc4UZZWMaYcHiUPLoRVfaQYkJjVEFxVy/OhG5nkyN0sr577AKvSvLubVu3FKvDYvU4RguoAUO3EEHHqALHjBAmME7fMAPOSctcrl4rZHl5ggqIde//ahk2g==</latexit>

X
<latexit sha1_base64="a2Ll8KBTMLg4BY/RnteZSzrqKJQ=">AAABr3icZY/LTsJAGIX/4g3xVnWpMY1sMDHYaQTjjoSNGxJM5JIwtEzHASZML5mZmpCmT+LTuNUn8AF8DyuwQc7qyzn/Sc7vx4IrbdvfRmFre2d3r7hfOjg8Oj4xT8+6KkokZR0aiUj2faKY4CHraK4F68eSkcAXrOfPmn95741JxaPwRc9jNgzIJORjTonOLc+sYcUDC48loSkWxOu791mK6jjmrmO1XFzOrHFF3bXywLm19BJuPLNsV+2FrE1AKyg3Hi+bP87VqO2ZFL9GNAlYqKkgSg2QHethSqTmVLCshBPFYkJnZMJSGviST6Z6zR3kGJKAqWG6eHq9IhI9z0r5KvR/wyZ0nSqqV2vP+bwGLFWEC7iGCiB4gAY8QRs6QOEdPuATvgxk9AzXGC1PC8aqcw5rMvgvQyV2Uw==</latexit>

⇠
�4X

16⇡2M#
f (s/M2X , t/M

2
X)

<latexit sha1_base64="+gIKVgeppWVWehflIB/qgIwrOHo=">AAABeXicZY65TsNAFEXfhC0xm4ESiS1NRGHZIKBJEYmGMpZwYimxovHwMKOMF82MkSIrJVVa+Bd+hW/gE2gwSRqTWx3d9650wkxwpW37i9TW1jc2t+oNY3tnd2/fPDjsqTSXDD2WilT6IVUoeIKe5lqgn0mkcSiwH47v/+79V5SKp8mjnmQYxDRK+DNnVJeV64/Mpm3Z85ytgrOEZqdx8ul+v512RyYbPqUsjzHRTFClBo6d6aCgUnMmcGoMc4UZZWMaYcHiUPLoRVfaQYkJjVEFxVy/OhG5nkyN0sr577AKvSvLubVu3FKvDYvU4RguoAUO3EEHHqALHjBAmME7fMAPOSctcrl4rZHl5ggqIde//ahk2g==</latexit>

X

<latexit sha1_base64="wqBxeQuKlsfJRFmq7P1Oyg9SNr8=">AAAB/HicZZDPTsJAEMZ38R9WRdSDJl4a4eCJtCTolcSLR0xESCgh22WoE7a7TXdLQpp68Fm8Ga++i2/gY7gCiUG+0y8z8818mTARqI3nfdHS1vbO7l553zk4PKocV09On7TKUg5droRK+yHTIFBC16AR0E9SYHEooBdO7377vRmkGpV8NPMEhjGLJE6QM2NLo+prEEKEMo9RYsIiKAZmmLdQFk49CDMhwNRdpx6NAibqrs4m1okgjWuUOwYDqfWBozkT4KqJm0k0LEUzd2eoxOKEE0gV2kTT3ALKsTUXAcjx38VRteY1vIXcTfBXUGuXyUKdUZUHY8Wz2K7igmk98L3EpmapQS6gcIJMQ8L41C7PeRymGD2bterAomQx6GG++OC6RWRmXjg2lf8/wyY8NRv+TaP10Ky128t4pEwuyRW5Jj65JW1yTzqkSzj5phV6Ti/oC32j7/RjOVqiK88ZWRP9/AFDD5R/</latexit>

• g↵ su�cient to determine scale of unitarity violation

<latexit sha1_base64="NYlG+dYDP/fl/UQPQTAqRBFw6h8=">AAAB33icZZBLS8NAFIVv6qvGV9Slm2CzcFWSQnUbkIoboUJf0JQymd7GoZNJyEyUErJ2J279Tf4Cf4Zb3RjTgtSe1cc99x4O1485k8q2P7TKxubW9k51V9/bPzg8Mo5PejJKE4pdGvEoGfhEImcCu4opjoM4QRL6HPv+7PrX7z9iIlkkOmoe4ygkgWBTRokqRmMDPR8DJrKQCRaTAPOhGmVNJnLd8vyUc1SWqbduOqZfpM6kOYmehDmNEtNqmV4gWWjeWbonotLOCmBigkLlHorJX+jYqNl1u5S5Ds4Sam4VSrXHBvUmEU3DIopyIuXQseOiGEkUoxxz3UslxoTOivCMhn7Cgge1Mh0WKEiIcpSVT1o94ama53rRyvnfYR16jbpzWW/eN2quu6gHVTiDc7gAB67AhVtoQxcovMMnfMG3RrRn7UV7XaxWtOXNKaxIe/sBBE6J6g==</latexit>

• EFT breaks down for E >⇠ M



Primary Observables
<latexit sha1_base64="TBT2mCOmb7g4QFX8Wg4/lfK6JXc=">AAACDXicZZDLSsNAGIVn6q3GW9SlC4PdtAglqVU3CgE3bsQW7AWaNEym0zh0ciEzEUrIM7jwRdy4E136DK59CncmTUBrD8xw+M75h5+xA0a5UNVPWFpaXlldK69LG5tb2zvy7l6X+1GISQf7zA/7NuKEUY90BBWM9IOQINdmpGdPrrK890BCTn3vTkwDYrrI8eiYYiRSZMlPBo9ciypOegyOw/g2segwrjZriXSpzEIDsTTO7qKQxxmRDJs6zkDRlGPFGIcIx9jSkvhm2EgULv2yRsHEH3aSsWbaE9kwHvmC58+ZllxR6+pMyqLRClPR2xey/v713LJkbIx8HLnEE5ghzgeaGggzRqGgmJFEMiJOAoQnyCExdu2QOvdijg5S6yGXcDOefen8CIvENJHSrbT/OyyabqOundVP2+l6OshVBgfgCFSBBs6BDq5BC3QABt/wEFZhDT7CF/gK3/JqCRYz+2BO8OMHYiyYzQ==</latexit>X

i

giO
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X

↵
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↵


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t +

c3
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st + · · ·

�

<latexit sha1_base64="lmEa26viQSYLyhLgn4R3XAzLcXc=">AAAB53icZZC9TsMwFIXtlp8S/gKMLBHNwFSSSoUJKRILC1KRaKnUVJXt3harthPFDqiK8gxsiJVnYuJR2DBtJVR6pk/3+p5zZJoKrk0QfOFKdWNza7u24+zu7R8cukfHXZ3kGYMOS0SS9SjRILiCjuFGQC/NgEgq4JFOb373j8+QaZ6oBzNLYSDJRPExZ8TY0dCVMYUJV4XkiqdkAmXfDIoWV6XjxzQXAozvOf6dd+35niRae8nYU/DipSQznAnQFxnoRBHFQDuxSqgNnxYWuBqBMmUMavRnPnTrQSOYy1uHcAn1qIbmag9dFo8SlktrxYSN74dBagsuw0snzjWkhE2tecEkzfjkyaxM+xYVkaAHxfyzVk9EbmalY1uF/zusQ7fZCC8brftmPYoW9VANnaIzdI5CdIUidIvaqIMY+kTfuIKrmONX/IbfF08reHlzglaEP34A46aLzA==</latexit>

• M = mass of new particles/resonances
<latexit sha1_base64="eiZNmmbpK7B6WfA8OGl+m+sCEzM=">AAABkHicZY+7TsNAEEVnwyuElwkSDQUWaSiQZSPx6AiiQVQB4SRSHFnrZTCrrB/aXYOi4IZPoYXvQeIP+AYqnEdjcqujO3M1d4JUcKVt+5tUFhaXlleqq7W19Y3NLWO73lZJJhm6LBGJ7AZUoeAxupprgd1UIo0CgZ1gcDWed55RKp7E93qYYj+iYcwfOaO6sHxj17vj4ZOmUiYvJvO56SkemY5vNGzLnsicB2cGjeb+1+/bT37U8g3mPSQsizDWTFCleo6d6v6ISs2ZwLzmZQpTygY0xBGLAjk+WnJ7BcY0QtUfTb4qR0Smh3mtaOX87zAP7WPLObVObot6TZiqCntwAIfgwBk04Rpa4AKDV3iHD/gkdXJOLsjldLVCZpkdKInc/AHv7G2z</latexit>

) ci ⇠ 1
<latexit sha1_base64="BPpd6bZjewhm5+foH1M7dtAXV2I=">AAABnnicZY/LSsNAGIX/qbdab1GXigTrom5qUlBxVyiIm2IF2waaNk7Gv3Xo5MLMRCghL+DTuNU38QF8D9PLpvasPs7/HzjHjwVX2rJ+SGFtfWNzq7hd2tnd2z8wDo86KkokwzaLRCQdnyoUPMS25lqgE0ukgS+w648b03v3HaXiUfisJzH2AzoK+ZAzqnPLMy5cxQPTHUrKUldQzxnUsrQ5cMuZOayoq+bUuPSMslW1ZjJXwV5AuX532vitnb20PIO5rxFLAgw1E1Spnm3Fup9SqTkTmJXcRGFM2ZiOMGWBL/noTS+5vRxDGqDqp7ONyxGR6ElWylvZ/zusQqdWtW+q1095vTrMVYQTOIcK2HALdXiAFrSBwQd8whd8E5PckyZ5nL8WyCJzDEsizh+gpXDY</latexit>

⇠
�2X
M#
f (s/M2X)<latexit sha1_base64="+gIKVgeppWVWehflIB/qgIwrOHo=">AAABeXicZY65TsNAFEXfhC0xm4ESiS1NRGHZIKBJEYmGMpZwYimxovHwMKOMF82MkSIrJVVa+Bd+hW/gE2gwSRqTWx3d9650wkxwpW37i9TW1jc2t+oNY3tnd2/fPDjsqTSXDD2WilT6IVUoeIKe5lqgn0mkcSiwH47v/+79V5SKp8mjnmQYxDRK+DNnVJeV64/Mpm3Z85ytgrOEZqdx8ul+v512RyYbPqUsjzHRTFClBo6d6aCgUnMmcGoMc4UZZWMaYcHiUPLoRVfaQYkJjVEFxVy/OhG5nkyN0sr577AKvSvLubVu3FKvDYvU4RguoAUO3EEHHqALHjBAmME7fMAPOSctcrl4rZHl5ggqIde//ahk2g==</latexit>

X
<latexit sha1_base64="a2Ll8KBTMLg4BY/RnteZSzrqKJQ=">AAABr3icZY/LTsJAGIX/4g3xVnWpMY1sMDHYaQTjjoSNGxJM5JIwtEzHASZML5mZmpCmT+LTuNUn8AF8DyuwQc7qyzn/Sc7vx4IrbdvfRmFre2d3r7hfOjg8Oj4xT8+6KkokZR0aiUj2faKY4CHraK4F68eSkcAXrOfPmn95741JxaPwRc9jNgzIJORjTonOLc+sYcUDC48loSkWxOu791mK6jjmrmO1XFzOrHFF3bXywLm19BJuPLNsV+2FrE1AKyg3Hi+bP87VqO2ZFL9GNAlYqKkgSg2QHethSqTmVLCshBPFYkJnZMJSGviST6Z6zR3kGJKAqWG6eHq9IhI9z0r5KvR/wyZ0nSqqV2vP+bwGLFWEC7iGCiB4gAY8QRs6QOEdPuATvgxk9AzXGC1PC8aqcw5rMvgvQyV2Uw==</latexit>

⇠
�4X

16⇡2M#
f (s/M2X , t/M

2
X)

<latexit sha1_base64="+gIKVgeppWVWehflIB/qgIwrOHo=">AAABeXicZY65TsNAFEXfhC0xm4ESiS1NRGHZIKBJEYmGMpZwYimxovHwMKOMF82MkSIrJVVa+Bd+hW/gE2gwSRqTWx3d9650wkxwpW37i9TW1jc2t+oNY3tnd2/fPDjsqTSXDD2WilT6IVUoeIKe5lqgn0mkcSiwH47v/+79V5SKp8mjnmQYxDRK+DNnVJeV64/Mpm3Z85ytgrOEZqdx8ul+v512RyYbPqUsjzHRTFClBo6d6aCgUnMmcGoMc4UZZWMaYcHiUPLoRVfaQYkJjVEFxVy/OhG5nkyN0sr577AKvSvLubVu3FKvDYvU4RguoAUO3EEHHqALHjBAmME7fMAPOSctcrl4rZHl5ggqIde//ahk2g==</latexit>

X

<latexit sha1_base64="mgnxRLHpD4CpuYq7BO4Dj+rPxhw=">AAABlXicZY9LS8NAFIXv1FeNr2gXLroJdlMXlkRQV0LBB27ECvaBTQmT8RqHziQhM5GW0IUL8Qf4I9zqz3HjbzG23dSe1ce598A5fiy40rb9TQoLi0vLK8VVY219Y3PL3N5pqShNGDZZJKKk41OFgofY1FwL7MQJUukLbPv9s797+xkTxaPwTg9j7EkahPyRM6pzyzPL15YrFJfWhedqHOhM0sGoGnguFfueWbFr9ljWPDhTqNQPSvevb+8/Dc9k7kPEUomhZoIq1XXsWPcymmjOBI4MN1UYU9anAWZM+gkPnvSM280xpBJVLxtPm42IVA9HRt7K+d9hHlqHNee4dnSb16vDREUowx5UwYETqMMVNKAJDF7gAz7hi+ySU3JOLievBTLNlGBG5OYXGKxu9Q==</latexit>

M <⇠ Emax(g↵)

<latexit sha1_base64="wqBxeQuKlsfJRFmq7P1Oyg9SNr8=">AAAB/HicZZDPTsJAEMZ38R9WRdSDJl4a4eCJtCTolcSLR0xESCgh22WoE7a7TXdLQpp68Fm8Ga++i2/gY7gCiUG+0y8z8818mTARqI3nfdHS1vbO7l553zk4PKocV09On7TKUg5droRK+yHTIFBC16AR0E9SYHEooBdO7377vRmkGpV8NPMEhjGLJE6QM2NLo+prEEKEMo9RYsIiKAZmmLdQFk49CDMhwNRdpx6NAibqrs4m1okgjWuUOwYDqfWBozkT4KqJm0k0LEUzd2eoxOKEE0gV2kTT3ALKsTUXAcjx38VRteY1vIXcTfBXUGuXyUKdUZUHY8Wz2K7igmk98L3EpmapQS6gcIJMQ8L41C7PeRymGD2bterAomQx6GG++OC6RWRmXjg2lf8/wyY8NRv+TaP10Ky128t4pEwuyRW5Jj65JW1yTzqkSzj5phV6Ti/oC32j7/RjOVqiK88ZWRP9/AFDD5R/</latexit>

• g↵ su�cient to determine scale of unitarity violation

<latexit sha1_base64="NYlG+dYDP/fl/UQPQTAqRBFw6h8=">AAAB33icZZBLS8NAFIVv6qvGV9Slm2CzcFWSQnUbkIoboUJf0JQymd7GoZNJyEyUErJ2J279Tf4Cf4Zb3RjTgtSe1cc99x4O1485k8q2P7TKxubW9k51V9/bPzg8Mo5PejJKE4pdGvEoGfhEImcCu4opjoM4QRL6HPv+7PrX7z9iIlkkOmoe4ygkgWBTRokqRmMDPR8DJrKQCRaTAPOhGmVNJnLd8vyUc1SWqbduOqZfpM6kOYmehDmNEtNqmV4gWWjeWbonotLOCmBigkLlHorJX+jYqNl1u5S5Ds4Sam4VSrXHBvUmEU3DIopyIuXQseOiGEkUoxxz3UslxoTOivCMhn7Cgge1Mh0WKEiIcpSVT1o94ama53rRyvnfYR16jbpzWW/eN2quu6gHVTiDc7gAB67AhVtoQxcovMMnfMG3RrRn7UV7XaxWtOXNKaxIe/sBBE6J6g==</latexit>

• EFT breaks down for E >⇠ M
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Table 3: Primary operators for couplings of the form hZf̄f and h�ff̄ . As noted

in the text, the hWf̄f
0 operators can be obtained from the hZf̄f operators by the

replacement Zf̄f ! Wf̄f
0, and the hgf̄f operators can be obtained from the h�f̄f

operators by the replacement Fµ⌫ ! Gµ⌫ .
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Constraining Primary Observables
<latexit sha1_base64="OubZ5oOyzhqLa97SMgCJisP33Hg=">AAAB83icZZBLSwMxFIWTarWOj1ZduhlsF67KTKG6LYriskJf0Cklk962oZlkSDLKMMwvcSdu/UGu/CumD5Daszrc3HPuR8KYM2087xsX9vaLB4elI+f45PSsXDm/6GmZKApdKrlUg5Bo4ExA1zDDYRArIFHIoR8uHpbv/VdQmknRMWkMo4jMBJsySowdjStpEMKMiSxigsVkBvnQjLImE7lTC8KEczA1994WLibyTbhy6j4+dVymXeIEiZiAWt7NzBykSnM3ERSUIUyY1AmEDJe5zBpmN4XJAxCTv0PjStWreyu5u8bfmGqrhFZqjys0mEiaRLaKcqL10PdiC0uUYZRDboE0xIQubHlGo1Cx2dxsTYfWChKBHmWrj9uO8MSkuWOp/P8Mu6bXqPu39eZLo9pqrfFQCV2ha3SDfHSHWugZtVEXUfSDi/gMl3GC3/EH/lyvFvAmc4m2hL9+AWcHkVI=</latexit>

• Breakdown of EFT is a theory uncertainty



Constraining Primary Observables
<latexit sha1_base64="OubZ5oOyzhqLa97SMgCJisP33Hg=">AAAB83icZZBLSwMxFIWTarWOj1ZduhlsF67KTKG6LYriskJf0Cklk962oZlkSDLKMMwvcSdu/UGu/CumD5Daszrc3HPuR8KYM2087xsX9vaLB4elI+f45PSsXDm/6GmZKApdKrlUg5Bo4ExA1zDDYRArIFHIoR8uHpbv/VdQmknRMWkMo4jMBJsySowdjStpEMKMiSxigsVkBvnQjLImE7lTC8KEczA1994WLibyTbhy6j4+dVymXeIEiZiAWt7NzBykSnM3ERSUIUyY1AmEDJe5zBpmN4XJAxCTv0PjStWreyu5u8bfmGqrhFZqjys0mEiaRLaKcqL10PdiC0uUYZRDboE0xIQubHlGo1Cx2dxsTYfWChKBHmWrj9uO8MSkuWOp/P8Mu6bXqPu39eZLo9pqrfFQCV2ha3SDfHSHWugZtVEXUfSDi/gMl3GC3/EH/lyvFvAmc4m2hL9+AWcHkVI=</latexit>

• Breakdown of EFT is a theory uncertainty
<latexit sha1_base64="G4FvsNx7btoOdE7GZhU4jfRl85Y=">AAAB5HicZZA7T8MwFIVvyquEV4CRJaIdmKqkUmGNBANjkehDaqrKcW+DqeNEtoNUovwDNsTKb2Llj7CCaSuh0jMdXd9z/OlGGWdKe96nVdnY3Nreqe7ae/sHh0fO8UlXpbmk2KEpT2U/Igo5E9jRTHPsZxJJEnHsRdPr3/feE0rFUnGvZxkOExILNmGUaDMaOY9hhDETRcIEy0iM5UAPixYTpV0Po5xz1HXXvkFFUYyJ0MrNiCQJapTsGd1cUJSaMKFndijSyPw8LYxhYoxCl6EJ/TWPnJrX8OZy142/NLWgCnO1Rw4NxynNE1NFOVFq4HuZoSNSM8qxtMNcYUbo1JQXNIkkix/0ynRgrDC0aljML7Ua4bmelbah8v8zrJtus+FfNlp3zVoQLPCgCmdwDhfgwxUEcAtt6ACFD/iCbwusifVivVpvi9WKtcycwoqs9x+YaI2M</latexit>

• Descendants parameterize uncertainty



Constraining Primary Observables
<latexit sha1_base64="OubZ5oOyzhqLa97SMgCJisP33Hg=">AAAB83icZZBLSwMxFIWTarWOj1ZduhlsF67KTKG6LYriskJf0Cklk962oZlkSDLKMMwvcSdu/UGu/CumD5Daszrc3HPuR8KYM2087xsX9vaLB4elI+f45PSsXDm/6GmZKApdKrlUg5Bo4ExA1zDDYRArIFHIoR8uHpbv/VdQmknRMWkMo4jMBJsySowdjStpEMKMiSxigsVkBvnQjLImE7lTC8KEczA1994WLibyTbhy6j4+dVymXeIEiZiAWt7NzBykSnM3ERSUIUyY1AmEDJe5zBpmN4XJAxCTv0PjStWreyu5u8bfmGqrhFZqjys0mEiaRLaKcqL10PdiC0uUYZRDboE0xIQubHlGo1Cx2dxsTYfWChKBHmWrj9uO8MSkuWOp/P8Mu6bXqPu39eZLo9pqrfFQCV2ha3SDfHSHWugZtVEXUfSDi/gMl3GC3/EH/lyvFvAmc4m2hL9+AWcHkVI=</latexit>

• Breakdown of EFT is a theory uncertainty
<latexit sha1_base64="G4FvsNx7btoOdE7GZhU4jfRl85Y=">AAAB5HicZZA7T8MwFIVvyquEV4CRJaIdmKqkUmGNBANjkehDaqrKcW+DqeNEtoNUovwDNsTKb2Llj7CCaSuh0jMdXd9z/OlGGWdKe96nVdnY3Nreqe7ae/sHh0fO8UlXpbmk2KEpT2U/Igo5E9jRTHPsZxJJEnHsRdPr3/feE0rFUnGvZxkOExILNmGUaDMaOY9hhDETRcIEy0iM5UAPixYTpV0Po5xz1HXXvkFFUYyJ0MrNiCQJapTsGd1cUJSaMKFndijSyPw8LYxhYoxCl6EJ/TWPnJrX8OZy142/NLWgCnO1Rw4NxynNE1NFOVFq4HuZoSNSM8qxtMNcYUbo1JQXNIkkix/0ynRgrDC0aljML7Ua4bmelbah8v8zrJtus+FfNlp3zVoQLPCgCmdwDhfgwxUEcAtt6ACFD/iCbwusifVivVpvi9WKtcycwoqs9x+YaI2M</latexit>

• Descendants parameterize uncertainty
<latexit sha1_base64="VyRM+s+HpNaeUIhShTbqSjdi3io=">AAAB0XicZZDLSsNAFIYn9VbjLerSzWA3FaUmBXWjUNRFF4oV7QU6NUzGSRw6uZCZiCUErFsfxWfwQdy4casP4M4k7ab2X5zz8Z9z4OdYAWdC6vqHUpiZnZtfKC6qS8srq2va+kZL+FFIaJP43A87FhaUM482JZOcdoKQYtfitG31z7J5+5GGgvnerRwEtOdix2M2I1imlqm10TlFgoTxRWIiSZ9kTG07UU8gEpFrIsyhk9d85yrJWUWnzOlCA+5COzPKYv/yrroHZdZ2YDbtmVpJr+i54DQYYyjV6p/D47fhb8PUCLr3SeRSTxKOhegaeiB7MQ4lI5wmKooEDTDpY4fGxLVC5jzICbebooddKnpx/pbJEx7JQaKmqYz/GaahVa0Yh5WD6zReDYxUBFtgG5SBAY5ADdRBAzQBAe/gC3yDH+VGGSjPystotaCMbzbBhJTXPwtXhVk=</latexit>
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<latexit sha1_base64="0qWPk1lAeL1Y/vFKhJIMMJKN1q8=">AAABjXicZY9LS8NAFIXv1FeNj0a7FCTYTRdSEqG6EYm60GUF+4AmhMn0WofOJCEzEULoyh8i7vQn+VPcmT42tWdzP869B84NE8GVtu0fUtnY3Nreqe4ae/sHhzXz6Lin4ixl2GWxiNNBSBUKHmFXcy1wkKRIZSiwH07uZ/v+G6aKx9GzzhP0JR1H/IUzqksrMOu3gUfFuXU3G5anuLScwGzYLXsuax2cJTTc5uf77+ko7gQm80YxyyRGmgmq1NCxE+0XNNWcCZwaXqYwoWxCx1gwGaZ8/KpX3GGJEZWo/GL+0mpEZDqfGmUr53+HdehdtJzLVvuprOfCQlU4gTNoggNX4MIjdKALDHL4gC/4JjXSJtfkZnFaIctMHVZEHv4Ai4hq2A==</latexit>

A↵, B↵ ⇠ 1
<latexit sha1_base64="PwD6kn4UhuXVoqEVOppeH7+vmGs=">AAABhnicZY9LS8NAFIXv1EdjfFVdugkWxIWERKjdBty4bME+oIllMl7r0MmDmYkYkv4Pt/qv/APizzC23cSe1ce598A5YSq40o7zRRpb2zu7TWPP3D84PDpunZwOVZJJhgOWiESOQ6pQ8BgHmmuB41QijUKBo3B+93cfvaJUPIkfdJ5iENFZzJ85o7qyHsu38toq89LyhbDcaavt2M5S1ia4a2h7l/2fb6PZ6U1bzH9KWBZhrJmgSk1cJ9VBQaXmTODC9DOFKWVzOsOCRaHksxddcycVxjRCFRTLLfWIyHS+MKtW7v8OmzC8sd1bu9Ov6nmwkgHncAFX4EIXPLiHHgyAgYR3+IBPYhCbdEh39dog68wZ1ES8X37baKU=</latexit>

|x |, |y |⌧ 1<latexit sha1_base64="4pr8ItTYaD3YpqnsQrC2kNLbXr4=">AAABg3icZY/NTsJAFIXvoCjWH6os3RDZYFTSEn9WJk3cuMTEArElZDpecMK003SmxqZhaXwA41afy43PYgU2yFl9Ofee5JwgFlxpy/ompbX18sZmZcvY3tndq5r7B10l04Shy6SQST+gCgWP0NVcC+zHCdIwENgLJjd/994zJorL6F5nMQ5COo74iDOqC8sbDX0qmi+n9ex4aDasljVTfRXsBTScs9rD69v7T2doMv9RsjTESDNBlfJsK9aDnCaaM4FTw08VxpRN6BhzFgYJHz/pJdcrMKIhqkE+G7IcEanOpkbRyv7fYRW67ZZ92bq4K+o5MFcFDuEImmDDFThwCx1wgYGED/iEL1ImJ6RNzuevJbLI1GBJ5PoXDKBnvw==</latexit>

f↵(x, y)
<latexit sha1_base64="5c3/MH/ykyDK/eHIjbf8Rw3wPyk=">AAABfnicZY9LS8NAFIXv1FcbX/GxcxMsiBtjIvhYBlzYZQXTFppQJuM1jp1kQmYi1ND/4FZ/hP/Hpf/E2HYTe1Yf594D50SZ4Eo7zjdprKyurW80W8bm1vbOrrm331OyyBn6TAqZDyKqUPAUfc21wEGWI00igf1ofPt3779irrhMH/QkwzChccqfOKO6snpWoKW0RmbbsZ2ZrGVwF9D2Wndfh28/ne7IZMGjZEWCqWaCKjV0nUyHJc01ZwKnRlAozCgb0xhLlkQ5j591zR1WmNIEVVjONtQjotCTqVG1cv93WIbehe1e2Zf3VT0P5mrCERzDKbhwDR50oAs+MHiBd/iATwLkhJyR8/lrgywyB1ATufkFQQFlnQ==</latexit>�!

<latexit sha1_base64="70o7V6mBTzmIBMwesZebaKrtdL0=">AAABnXicZY/LSsNAFIbP1Futt6hLQYPdRJSSFNRtVQQXohVsU2hrmEyPdejkQmYiCaUrVz6GT+BWH8VHcWd62cT+i8PHf/4D/3FDwaUyzR9SWFhcWl4prpbW1jc2t7TtnaYM4ohhgwUiiFoulSi4jw3FlcBWGCH1XIG2O7ga7+1XjCQP/EeVhtj1aN/nz5xRlVmOVr5wOlToiX6sX04ozejeSJ6qJ3o6Hkl6lKXMijmRPg/WDMo14+Ptd78X1B2NdXoBiz30FRNUyrZlhqo7pJHiTOCo1IklhpQNaB+HzHMj3n9RObedoU89lN3h5MX8iYhVOiplraz/HeahWa1YZ5XTh6xeDaYqwh4cggEWnEMNbqAODWDwDp/wBd/kgFyTW3I3jRbI7GYXciL2H3zfb1c=</latexit>

A↵x + B↵y +O(x
2
, y
2
, xy)



Constraining Primary Observables
<latexit sha1_base64="OubZ5oOyzhqLa97SMgCJisP33Hg=">AAAB83icZZBLSwMxFIWTarWOj1ZduhlsF67KTKG6LYriskJf0Cklk962oZlkSDLKMMwvcSdu/UGu/CumD5Daszrc3HPuR8KYM2087xsX9vaLB4elI+f45PSsXDm/6GmZKApdKrlUg5Bo4ExA1zDDYRArIFHIoR8uHpbv/VdQmknRMWkMo4jMBJsySowdjStpEMKMiSxigsVkBvnQjLImE7lTC8KEczA1994WLibyTbhy6j4+dVymXeIEiZiAWt7NzBykSnM3ERSUIUyY1AmEDJe5zBpmN4XJAxCTv0PjStWreyu5u8bfmGqrhFZqjys0mEiaRLaKcqL10PdiC0uUYZRDboE0xIQubHlGo1Cx2dxsTYfWChKBHmWrj9uO8MSkuWOp/P8Mu6bXqPu39eZLo9pqrfFQCV2ha3SDfHSHWugZtVEXUfSDi/gMl3GC3/EH/lyvFvAmc4m2hL9+AWcHkVI=</latexit>

• Breakdown of EFT is a theory uncertainty
<latexit sha1_base64="G4FvsNx7btoOdE7GZhU4jfRl85Y=">AAAB5HicZZA7T8MwFIVvyquEV4CRJaIdmKqkUmGNBANjkehDaqrKcW+DqeNEtoNUovwDNsTKb2Llj7CCaSuh0jMdXd9z/OlGGWdKe96nVdnY3Nreqe7ae/sHh0fO8UlXpbmk2KEpT2U/Igo5E9jRTHPsZxJJEnHsRdPr3/feE0rFUnGvZxkOExILNmGUaDMaOY9hhDETRcIEy0iM5UAPixYTpV0Po5xz1HXXvkFFUYyJ0MrNiCQJapTsGd1cUJSaMKFndijSyPw8LYxhYoxCl6EJ/TWPnJrX8OZy142/NLWgCnO1Rw4NxynNE1NFOVFq4HuZoSNSM8qxtMNcYUbo1JQXNIkkix/0ynRgrDC0aljML7Ua4bmelbah8v8zrJtus+FfNlp3zVoQLPCgCmdwDhfgwxUEcAtt6ACFD/iCbwusifVivVpvi9WKtcycwoqs9x+YaI2M</latexit>

• Descendants parameterize uncertainty

<latexit sha1_base64="2k7uc+5KBALZKTsMr/bqZfCE+Ac=">AAABl3icZY/NSsNAFIXvVK21/kVdiQjBblyVRFDRjQGxdGcL/YOmhMnkNg6d/JCZFEvIyqdxq8/iwgfwPYxtN7Vn9XHuPXCOGwsulWF8k9LG5lZ5u7JT3d3bPzjUjo57MkoThl0WiSgZuFSi4CF2FVcCB3GCNHAF9t3J49+9P8VE8ijsqFmMo4D6IR9zRlVhOdr52LGp0G0hdPPeVviqMv2p0dGnVHAvd7SaUTfm0tfBXELNqj175buvn5ajMduLWBpgqJigUg5NI1ajjCaKM4F51U4lxpRNqI8ZC9yE+y9qxR0WGNIA5Sibj1uNiFTN8mrRyvzfYR16V3Xzpn7dLupZsFAFzuACLsGEW7CgCS3oAoM3eIcP+CSn5IE0SHPxWiLLzAmsiLR/AWTNbvU=</latexit>

f↵ ⌧ 1 : EFT valid
<latexit sha1_base64="M6+Al4506rkLX+jKD2iEIMRtHw0=">AAABn3icZY/LSsNAFIbP1Futl0ZduoktgquSCFVwVRAvK4nQmzQhTKancejkQmailtAn8GHElaBLn8JH8BHcGdtuav/Vx3/Of/iPFwsulWF8kcLS8srqWnG9tLG5tV3WdnbbMkoThi0WiSjpelSi4CG2FFcCu3GCNPAEdrzh+d+884CJ5FHYVKMYnYD6IR9wRlVuudrhwLWp0G1f8kA3z2yFTyrTLy6bupefGUq9Hz2GY1erGjVjIn0RzBlUG5XPl7fv8o/laszuRywNMFRMUCl7phErJ6OJ4kzguGSnEmPKhtTHjAVewv17Nef2cgxpgNLJJk/OR0SqRuNS3sr832ER2sc186RWv83rNWCqIuxDBY7AhFNowDVY0AIGz/AK7/BBDsgVuSHWdLVAZpk9mBO5+wWQM3PK</latexit>

f↵ >⇠ 1 : EFT breaks down
<latexit sha1_base64="P5lo5m1GwyITOQaOMXEoh/OrK30=">AAABs3icZY87TsNAEIbH4RXCIwZKGitpqCIbKSC6SDSUAZGHFEfRejM4q6zX1u4YiKychSNQcgBECzVH4Ah0OI8m5K8+zcwvfRMkUhhy3W+rsLG5tb1T3C3t7R8clu2j47aJU82xxWMZ627ADEqhsEWCJHYTjSwKJHaC8fVs33lEbUSs7mmSYD9ioRIPgjPKRwP7yr8T4YiY1vGT4xM+U+ZIpkN0aISxnjip4qiJCUUTRyiHRbkVpUOcDuyqW3PncdbBW0K1UXl/ffsp/zYHNveHMU8jVMQlM6bnuQn1M6ZJcInTkp8aTBgfsxAzHgV65rUy7eWoWISmn80fX63IlCbTUm7l/XdYh/Z5zbuo1W9zvQYsUoRTqMAZeHAJDbiBJrSAwwt8wCd8WXWrZwXWcHFasJadE1iJFf0B4q59uw==</latexit>

) large theory uncertainty in amplitude

<latexit sha1_base64="VyRM+s+HpNaeUIhShTbqSjdi3io=">AAAB0XicZZDLSsNAFIYn9VbjLerSzWA3FaUmBXWjUNRFF4oV7QU6NUzGSRw6uZCZiCUErFsfxWfwQdy4casP4M4k7ab2X5zz8Z9z4OdYAWdC6vqHUpiZnZtfKC6qS8srq2va+kZL+FFIaJP43A87FhaUM482JZOcdoKQYtfitG31z7J5+5GGgvnerRwEtOdix2M2I1imlqm10TlFgoTxRWIiSZ9kTG07UU8gEpFrIsyhk9d85yrJWUWnzOlCA+5COzPKYv/yrroHZdZ2YDbtmVpJr+i54DQYYyjV6p/D47fhb8PUCLr3SeRSTxKOhegaeiB7MQ4lI5wmKooEDTDpY4fGxLVC5jzICbebooddKnpx/pbJEx7JQaKmqYz/GaahVa0Yh5WD6zReDYxUBFtgG5SBAY5ADdRBAzQBAe/gC3yDH+VGGSjPystotaCMbzbBhJTXPwtXhVk=</latexit>
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<latexit sha1_base64="0qWPk1lAeL1Y/vFKhJIMMJKN1q8=">AAABjXicZY9LS8NAFIXv1FeNj0a7FCTYTRdSEqG6EYm60GUF+4AmhMn0WofOJCEzEULoyh8i7vQn+VPcmT42tWdzP869B84NE8GVtu0fUtnY3Nreqe4ae/sHhzXz6Lin4ixl2GWxiNNBSBUKHmFXcy1wkKRIZSiwH07uZ/v+G6aKx9GzzhP0JR1H/IUzqksrMOu3gUfFuXU3G5anuLScwGzYLXsuax2cJTTc5uf77+ko7gQm80YxyyRGmgmq1NCxE+0XNNWcCZwaXqYwoWxCx1gwGaZ8/KpX3GGJEZWo/GL+0mpEZDqfGmUr53+HdehdtJzLVvuprOfCQlU4gTNoggNX4MIjdKALDHL4gC/4JjXSJtfkZnFaIctMHVZEHv4Ai4hq2A==</latexit>

A↵, B↵ ⇠ 1
<latexit sha1_base64="PwD6kn4UhuXVoqEVOppeH7+vmGs=">AAABhnicZY9LS8NAFIXv1EdjfFVdugkWxIWERKjdBty4bME+oIllMl7r0MmDmYkYkv4Pt/qv/APizzC23cSe1ce598A5YSq40o7zRRpb2zu7TWPP3D84PDpunZwOVZJJhgOWiESOQ6pQ8BgHmmuB41QijUKBo3B+93cfvaJUPIkfdJ5iENFZzJ85o7qyHsu38toq89LyhbDcaavt2M5S1ia4a2h7l/2fb6PZ6U1bzH9KWBZhrJmgSk1cJ9VBQaXmTODC9DOFKWVzOsOCRaHksxddcycVxjRCFRTLLfWIyHS+MKtW7v8OmzC8sd1bu9Ov6nmwkgHncAFX4EIXPLiHHgyAgYR3+IBPYhCbdEh39dog68wZ1ES8X37baKU=</latexit>

|x |, |y |⌧ 1<latexit sha1_base64="4pr8ItTYaD3YpqnsQrC2kNLbXr4=">AAABg3icZY/NTsJAFIXvoCjWH6os3RDZYFTSEn9WJk3cuMTEArElZDpecMK003SmxqZhaXwA41afy43PYgU2yFl9Ofee5JwgFlxpy/ompbX18sZmZcvY3tndq5r7B10l04Shy6SQST+gCgWP0NVcC+zHCdIwENgLJjd/994zJorL6F5nMQ5COo74iDOqC8sbDX0qmi+n9ex4aDasljVTfRXsBTScs9rD69v7T2doMv9RsjTESDNBlfJsK9aDnCaaM4FTw08VxpRN6BhzFgYJHz/pJdcrMKIhqkE+G7IcEanOpkbRyv7fYRW67ZZ92bq4K+o5MFcFDuEImmDDFThwCx1wgYGED/iEL1ImJ6RNzuevJbLI1GBJ5PoXDKBnvw==</latexit>

f↵(x, y)
<latexit sha1_base64="5c3/MH/ykyDK/eHIjbf8Rw3wPyk=">AAABfnicZY9LS8NAFIXv1FcbX/GxcxMsiBtjIvhYBlzYZQXTFppQJuM1jp1kQmYi1ND/4FZ/hP/Hpf/E2HYTe1Yf594D50SZ4Eo7zjdprKyurW80W8bm1vbOrrm331OyyBn6TAqZDyKqUPAUfc21wEGWI00igf1ofPt3779irrhMH/QkwzChccqfOKO6snpWoKW0RmbbsZ2ZrGVwF9D2Wndfh28/ne7IZMGjZEWCqWaCKjV0nUyHJc01ZwKnRlAozCgb0xhLlkQ5j591zR1WmNIEVVjONtQjotCTqVG1cv93WIbehe1e2Zf3VT0P5mrCERzDKbhwDR50oAs+MHiBd/iATwLkhJyR8/lrgywyB1ATufkFQQFlnQ==</latexit>�!

<latexit sha1_base64="70o7V6mBTzmIBMwesZebaKrtdL0=">AAABnXicZY/LSsNAFIbP1Futt6hLQYPdRJSSFNRtVQQXohVsU2hrmEyPdejkQmYiCaUrVz6GT+BWH8VHcWd62cT+i8PHf/4D/3FDwaUyzR9SWFhcWl4prpbW1jc2t7TtnaYM4ohhgwUiiFoulSi4jw3FlcBWGCH1XIG2O7ga7+1XjCQP/EeVhtj1aN/nz5xRlVmOVr5wOlToiX6sX04ozejeSJ6qJ3o6Hkl6lKXMijmRPg/WDMo14+Ptd78X1B2NdXoBiz30FRNUyrZlhqo7pJHiTOCo1IklhpQNaB+HzHMj3n9RObedoU89lN3h5MX8iYhVOiplraz/HeahWa1YZ5XTh6xeDaYqwh4cggEWnEMNbqAODWDwDp/wBd/kgFyTW3I3jRbI7GYXciL2H3zfb1c=</latexit>

A↵x + B↵y +O(x
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, xy)



Constraining Primary Observables
<latexit sha1_base64="OubZ5oOyzhqLa97SMgCJisP33Hg=">AAAB83icZZBLSwMxFIWTarWOj1ZduhlsF67KTKG6LYriskJf0Cklk962oZlkSDLKMMwvcSdu/UGu/CumD5Daszrc3HPuR8KYM2087xsX9vaLB4elI+f45PSsXDm/6GmZKApdKrlUg5Bo4ExA1zDDYRArIFHIoR8uHpbv/VdQmknRMWkMo4jMBJsySowdjStpEMKMiSxigsVkBvnQjLImE7lTC8KEczA1994WLibyTbhy6j4+dVymXeIEiZiAWt7NzBykSnM3ERSUIUyY1AmEDJe5zBpmN4XJAxCTv0PjStWreyu5u8bfmGqrhFZqjys0mEiaRLaKcqL10PdiC0uUYZRDboE0xIQubHlGo1Cx2dxsTYfWChKBHmWrj9uO8MSkuWOp/P8Mu6bXqPu39eZLo9pqrfFQCV2ha3SDfHSHWugZtVEXUfSDi/gMl3GC3/EH/lyvFvAmc4m2hL9+AWcHkVI=</latexit>

• Breakdown of EFT is a theory uncertainty
<latexit sha1_base64="G4FvsNx7btoOdE7GZhU4jfRl85Y=">AAAB5HicZZA7T8MwFIVvyquEV4CRJaIdmKqkUmGNBANjkehDaqrKcW+DqeNEtoNUovwDNsTKb2Llj7CCaSuh0jMdXd9z/OlGGWdKe96nVdnY3Nreqe7ae/sHh0fO8UlXpbmk2KEpT2U/Igo5E9jRTHPsZxJJEnHsRdPr3/feE0rFUnGvZxkOExILNmGUaDMaOY9hhDETRcIEy0iM5UAPixYTpV0Po5xz1HXXvkFFUYyJ0MrNiCQJapTsGd1cUJSaMKFndijSyPw8LYxhYoxCl6EJ/TWPnJrX8OZy142/NLWgCnO1Rw4NxynNE1NFOVFq4HuZoSNSM8qxtMNcYUbo1JQXNIkkix/0ynRgrDC0aljML7Ua4bmelbah8v8zrJtus+FfNlp3zVoQLPCgCmdwDhfgwxUEcAtt6ACFD/iCbwusifVivVpvi9WKtcycwoqs9x+YaI2M</latexit>

• Descendants parameterize uncertainty

<latexit sha1_base64="2k7uc+5KBALZKTsMr/bqZfCE+Ac=">AAABl3icZY/NSsNAFIXvVK21/kVdiQjBblyVRFDRjQGxdGcL/YOmhMnkNg6d/JCZFEvIyqdxq8/iwgfwPYxtN7Vn9XHuPXCOGwsulWF8k9LG5lZ5u7JT3d3bPzjUjo57MkoThl0WiSgZuFSi4CF2FVcCB3GCNHAF9t3J49+9P8VE8ijsqFmMo4D6IR9zRlVhOdr52LGp0G0hdPPeVviqMv2p0dGnVHAvd7SaUTfm0tfBXELNqj175buvn5ajMduLWBpgqJigUg5NI1ajjCaKM4F51U4lxpRNqI8ZC9yE+y9qxR0WGNIA5Sibj1uNiFTN8mrRyvzfYR16V3Xzpn7dLupZsFAFzuACLsGEW7CgCS3oAoM3eIcP+CSn5IE0SHPxWiLLzAmsiLR/AWTNbvU=</latexit>

f↵ ⌧ 1 : EFT valid
<latexit sha1_base64="M6+Al4506rkLX+jKD2iEIMRtHw0=">AAABn3icZY/LSsNAFIbP1Futl0ZduoktgquSCFVwVRAvK4nQmzQhTKancejkQmailtAn8GHElaBLn8JH8BHcGdtuav/Vx3/Of/iPFwsulWF8kcLS8srqWnG9tLG5tV3WdnbbMkoThi0WiSjpelSi4CG2FFcCu3GCNPAEdrzh+d+884CJ5FHYVKMYnYD6IR9wRlVuudrhwLWp0G1f8kA3z2yFTyrTLy6bupefGUq9Hz2GY1erGjVjIn0RzBlUG5XPl7fv8o/laszuRywNMFRMUCl7phErJ6OJ4kzguGSnEmPKhtTHjAVewv17Nef2cgxpgNLJJk/OR0SqRuNS3sr832ER2sc186RWv83rNWCqIuxDBY7AhFNowDVY0AIGz/AK7/BBDsgVuSHWdLVAZpk9mBO5+wWQM3PK</latexit>

f↵ >⇠ 1 : EFT breaks down
<latexit sha1_base64="P5lo5m1GwyITOQaOMXEoh/OrK30=">AAABs3icZY87TsNAEIbH4RXCIwZKGitpqCIbKSC6SDSUAZGHFEfRejM4q6zX1u4YiKychSNQcgBECzVH4Ah0OI8m5K8+zcwvfRMkUhhy3W+rsLG5tb1T3C3t7R8clu2j47aJU82xxWMZ627ADEqhsEWCJHYTjSwKJHaC8fVs33lEbUSs7mmSYD9ioRIPgjPKRwP7yr8T4YiY1vGT4xM+U+ZIpkN0aISxnjip4qiJCUUTRyiHRbkVpUOcDuyqW3PncdbBW0K1UXl/ffsp/zYHNveHMU8jVMQlM6bnuQn1M6ZJcInTkp8aTBgfsxAzHgV65rUy7eWoWISmn80fX63IlCbTUm7l/XdYh/Z5zbuo1W9zvQYsUoRTqMAZeHAJDbiBJrSAwwt8wCd8WXWrZwXWcHFasJadE1iJFf0B4q59uw==</latexit>

) large theory uncertainty in amplitude

<latexit sha1_base64="VyRM+s+HpNaeUIhShTbqSjdi3io=">AAAB0XicZZDLSsNAFIYn9VbjLerSzWA3FaUmBXWjUNRFF4oV7QU6NUzGSRw6uZCZiCUErFsfxWfwQdy4casP4M4k7ab2X5zz8Z9z4OdYAWdC6vqHUpiZnZtfKC6qS8srq2va+kZL+FFIaJP43A87FhaUM482JZOcdoKQYtfitG31z7J5+5GGgvnerRwEtOdix2M2I1imlqm10TlFgoTxRWIiSZ9kTG07UU8gEpFrIsyhk9d85yrJWUWnzOlCA+5COzPKYv/yrroHZdZ2YDbtmVpJr+i54DQYYyjV6p/D47fhb8PUCLr3SeRSTxKOhegaeiB7MQ4lI5wmKooEDTDpY4fGxLVC5jzICbebooddKnpx/pbJEx7JQaKmqYz/GaahVa0Yh5WD6zReDYxUBFtgG5SBAY5ADdRBAzQBAe/gC3yDH+VGGSjPystotaCMbzbBhJTXPwtXhVk=</latexit>

�Le↵ =
X

↵

g↵O↵
h
1 + f↵(s/M

2, t/M2)
i

<latexit sha1_base64="0qWPk1lAeL1Y/vFKhJIMMJKN1q8=">AAABjXicZY9LS8NAFIXv1FeNj0a7FCTYTRdSEqG6EYm60GUF+4AmhMn0WofOJCEzEULoyh8i7vQn+VPcmT42tWdzP869B84NE8GVtu0fUtnY3Nreqe4ae/sHhzXz6Lin4ixl2GWxiNNBSBUKHmFXcy1wkKRIZSiwH07uZ/v+G6aKx9GzzhP0JR1H/IUzqksrMOu3gUfFuXU3G5anuLScwGzYLXsuax2cJTTc5uf77+ko7gQm80YxyyRGmgmq1NCxE+0XNNWcCZwaXqYwoWxCx1gwGaZ8/KpX3GGJEZWo/GL+0mpEZDqfGmUr53+HdehdtJzLVvuprOfCQlU4gTNoggNX4MIjdKALDHL4gC/4JjXSJtfkZnFaIctMHVZEHv4Ai4hq2A==</latexit>

A↵, B↵ ⇠ 1
<latexit sha1_base64="PwD6kn4UhuXVoqEVOppeH7+vmGs=">AAABhnicZY9LS8NAFIXv1EdjfFVdugkWxIWERKjdBty4bME+oIllMl7r0MmDmYkYkv4Pt/qv/APizzC23cSe1ce598A5YSq40o7zRRpb2zu7TWPP3D84PDpunZwOVZJJhgOWiESOQ6pQ8BgHmmuB41QijUKBo3B+93cfvaJUPIkfdJ5iENFZzJ85o7qyHsu38toq89LyhbDcaavt2M5S1ia4a2h7l/2fb6PZ6U1bzH9KWBZhrJmgSk1cJ9VBQaXmTODC9DOFKWVzOsOCRaHksxddcycVxjRCFRTLLfWIyHS+MKtW7v8OmzC8sd1bu9Ov6nmwkgHncAFX4EIXPLiHHgyAgYR3+IBPYhCbdEh39dog68wZ1ES8X37baKU=</latexit>

|x |, |y |⌧ 1<latexit sha1_base64="4pr8ItTYaD3YpqnsQrC2kNLbXr4=">AAABg3icZY/NTsJAFIXvoCjWH6os3RDZYFTSEn9WJk3cuMTEArElZDpecMK003SmxqZhaXwA41afy43PYgU2yFl9Ofee5JwgFlxpy/ompbX18sZmZcvY3tndq5r7B10l04Shy6SQST+gCgWP0NVcC+zHCdIwENgLJjd/994zJorL6F5nMQ5COo74iDOqC8sbDX0qmi+n9ex4aDasljVTfRXsBTScs9rD69v7T2doMv9RsjTESDNBlfJsK9aDnCaaM4FTw08VxpRN6BhzFgYJHz/pJdcrMKIhqkE+G7IcEanOpkbRyv7fYRW67ZZ92bq4K+o5MFcFDuEImmDDFThwCx1wgYGED/iEL1ImJ6RNzuevJbLI1GBJ5PoXDKBnvw==</latexit>

f↵(x, y)
<latexit sha1_base64="5c3/MH/ykyDK/eHIjbf8Rw3wPyk=">AAABfnicZY9LS8NAFIXv1FcbX/GxcxMsiBtjIvhYBlzYZQXTFppQJuM1jp1kQmYi1ND/4FZ/hP/Hpf/E2HYTe1Yf594D50SZ4Eo7zjdprKyurW80W8bm1vbOrrm331OyyBn6TAqZDyKqUPAUfc21wEGWI00igf1ofPt3779irrhMH/QkwzChccqfOKO6snpWoKW0RmbbsZ2ZrGVwF9D2Wndfh28/ne7IZMGjZEWCqWaCKjV0nUyHJc01ZwKnRlAozCgb0xhLlkQ5j591zR1WmNIEVVjONtQjotCTqVG1cv93WIbehe1e2Zf3VT0P5mrCERzDKbhwDR50oAs+MHiBd/iATwLkhJyR8/lrgywyB1ATufkFQQFlnQ==</latexit>�!

<latexit sha1_base64="70o7V6mBTzmIBMwesZebaKrtdL0=">AAABnXicZY/LSsNAFIbP1Futt6hLQYPdRJSSFNRtVQQXohVsU2hrmEyPdejkQmYiCaUrVz6GT+BWH8VHcWd62cT+i8PHf/4D/3FDwaUyzR9SWFhcWl4prpbW1jc2t7TtnaYM4ohhgwUiiFoulSi4jw3FlcBWGCH1XIG2O7ga7+1XjCQP/EeVhtj1aN/nz5xRlVmOVr5wOlToiX6sX04ozejeSJ6qJ3o6Hkl6lKXMijmRPg/WDMo14+Ptd78X1B2NdXoBiz30FRNUyrZlhqo7pJHiTOCo1IklhpQNaB+HzHMj3n9RObedoU89lN3h5MX8iYhVOiplraz/HeahWa1YZ5XTh6xeDaYqwh4cggEWnEMNbqAODWDwDp/wBd/kgFyTW3I3jRbI7GYXciL2H3zfb1c=</latexit>

A↵x + B↵y +O(x
2
, y
2
, xy)

<latexit sha1_base64="2TuxZjfy0JE/3mh+GUSC1mXWfpw=">AAABjnicZY+5TsNAFEXfhC2EJWbpaKykoUCWjUSoIizRpAwSWaTYssbDw4wyXuQZRwqW/4UWGko+gK/gE/gEOkySxuRWR/e9K93rJ4JLZZpfpLaxubW9U99t7O0fHDa1o+OhjLOU4YDFIk7HPpUoeIQDxZXAcZIiDX2BI396+3cfzTCVPI7u1TxBN6RBxB85o6q0PO3UobMgZ17uUKHzotC7unnhaW3TMBfS18FaQdtufb5/fDd/+p7GnIeYZSFGigkq5cQyE+XmNFWcCSwaTiYxoWxKA8xZ6Kc8eFIVd1JiREOUbr7YVI2ITM2LRtnK+t9hHYaXhtUxru7KejYsVYczaME5WHANNvSgDwNg8Awv8ApvRCMd0iU3y9caWWVOoCLS+wWlSWzK</latexit>

hc↵i i = 0,
<latexit sha1_base64="FmRddmTTbRvVUYNyRyiP2GejS2Y=">AAABjXicZY/NSsNAFIXv1L8afxrt0oXBblxISYTqRiXgQpcVTFtoQphMr3Ho5IfMRAghG1/Erb6Q4Bv4DK6MbTe1Z/Vx7j1wTpAKLpVpfpHG2vrG5lZzW9vZ3dtv6QeHA5nkGUOHJSLJRgGVKHiMjuJK4CjNkEaBwGEwvf27D18wkzyJH1WRohfRMOZPnFFVW77edidolMwvXSoMXlXGtWH5esfsmjMZq2AtoGMff/68fldnfV9n7iRheYSxYoJKObbMVHklzRRnAivNzSWmlE1piCWLgoyHz2rJHdcY0wilV84mLUdEropKq1tZ/zuswuC8a110ew91PRvmasIRnMApWHAJNtxDHxxgUMAbvMMHaZEeuSI389cGWWTasCRy9wu3e2wG</latexit>

�c↵i = 1
<latexit sha1_base64="5Z8lNimkk9k/U+Po/SuoBauChJA=">AAABoHicZY/NSsNAFIXv1L9afxp16Sa0IK5KIlhXQsFNd7Zg2mJTwmS81qGTSZiZiCXkDXwXwY0L3fkUPoKP4M7YdlN7Vh/n3sM9N0wE18ZxvkhpbX1jc6u8XdnZ3duvWgeHPR2niqHHYhGrQUg1Ci7RM9wIHCQKaRQK7IeTq795/xGV5rG8MdMERxEdS37PGTWFFVgnLMh8Kmye25e2b/DJZDLlmkqGdkIVjdAU6Tyw6k7DmcleBXcB9Vbt8+Xtu/rTCSzm38UsjVAaJqjWQ9dJzCijynAmMK/4qcaEsgkdY8aiUPHxg1lyhwXK4rweZbMvlyMiNdO8UrRy/3dYhd5Zw202zrtFvRbMVYZjqMEpuHABLWhDBzxg8Ayv8A4fpEba5Jp056slssgcwZLI7S9xBXVT</latexit>

c↵i = nuisance parameters

<latexit sha1_base64="8ARN+4jwFsZwjoN/E1+WDQ6JiXk=">AAAB13icZZDNSsNAFIVv/K3xL+rSTbBduCpJobotuHFZ0f5IE8pkco1DJ5MwMxFKCO7Erc/kU/gIbvUFHNuC1J7Vx517zj1MlHOmtOd9WGvrG5tb27Ude3dv/+DQOTruq6yQFHs045kcRkQhZwJ7mmmOw1wiSSOOg2hy9fs+eEKpWCbu9DTHMCWJYA+MEm1GYycMIkyYKFMmWE4SrEY6LNtMVHYjiArOUTdc+1abbaWNibsoZSbdNIuR24HIInNsUhpgIkahqwBF/Bc2dupe05vJXQV/AfVODWbqjh0axBktUhNFOVFq5Hu5KUSkOc6xsoNCYU7oxISXNI0kSx710nRkUJAUVVjOPmfZwgs9rWzTyv/fYRX6raZ/0WzftOqdzrwe1OAUzuAcfLiEDlxDF3pA4R0+4Qu+rXvr2XqxXuera9bCcwJLst5+AAeZiJ4=</latexit>

• Statistical error model
<latexit sha1_base64="zmZSkNJRONHZAvMfrippIBPhAmk=">AAABqnicZY/NSsNAFIXv1L8atUZdugl2U6GUjFBdKQVBXEkV+yNNDZPpbR06+SEzEUvIUwg+jVtd+QI+iVtj203tWX3ccw6c60VSKG3b36Swsrq2vlHcNLa2d0q75t5+W4VJzLHFQxnGXY8plCLAlhZaYjeKkfmexI43vvzzO88YKxEG93oSYd9no0AMBWc6P7mmPXQdJisvVWtybJ1bjkp8NxU50ezxxuBumruWyCx0xSzkmmW7Zk9lLQOdQ7lxVfq6oK8/TdfkziDkiY+B5pIp1aN2pPspi7XgEjPDSRRGjI/ZCFPue7EYPemFay/HgPmo+un038WKTPQkM/JV9P+GZWif1OhprX6bz2vATEU4hCOoAIUzaMA1NKEFHN7gHT7gk1TJHXkgvVm0QOadA1gQGfwCqcJ0/Q==</latexit>

f↵(x, y) =
NX

i=1

c↵iei(x, y)

<latexit sha1_base64="sqTTCi9UifXTFWfvsPHE4YeWtkQ=">AAABpXicZY/LSsNAFIbP1EtrvUVduhksaEUpiVBdCQU3boQWmrbQljAZT9qhkwuZiTSEPoRP41YfwxcQH8P0sqn9Vx/n/P/hP24khdKm+U0KW9s7u8XSXnn/4PDo2Dg57agwiTnaPJRh3HOZQikCtLXQEntRjMx3JXbdydN8333DWIkwaOs0wqHPRoHwBGc6HznGDTqiOr2l6TV9pAONU53l54SioUfVmEVIvSTgc6+aOUbFrJkL0U2wVlBpXLZ+f0rFetMx+OA15ImPgeaSKdW3zEgPMxZrwSXOyoNEYcT4hI0w474bi9FYr037OQbMRzXMFq+uR2Si01k5b2X977AJnbuadV+rt/J6DViqBOdwAVWw4AEa8AxNsIHDO3zAJ3yRK/JC2qSztBbIKnMGayLOH7JwdKg=</latexit>

ei(x, y) = basis of shape functions



Constraining Primary Observables

<latexit sha1_base64="6Ul0lB4/SqDnDiVAsIpGxJ977jA=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CYrVuA27cCC2YttCGMhmPcejkwsxEKKFP4FYfzmdxY0y7if1XH/85P3xRLrjSrvtNWlvbO7ttY8/cPzg8OrZOTocqKyTDgGUik+OIKhQ8xUBzLXCcS6RJJHAUzR/+7qN3lIpn6bNe5BgmNE75K2dUV9XgaWbZruPWudgEbw22b0Cd/sxi05eMFQmmmgmq1MRzcx2WVGrOBC7NaaEwp2xOYyxZEkkev+lGO6kwpQmqsKz1mxNR6MXSrKy8/w6bMLxxvJ5zN7i1fX+lBwacwxV0wIN78OER+hAAA4QP+IQv+CGXpEOuV68tst6cQSOk+wt842Ig</latexit>

M

<latexit sha1_base64="VgdL/Kae/Qij+D9p93+6lB9/4fw=">AAABfXicZY/NSsNAFIXv1L8af5rq0o20CC4kJIJ2G3DjsoJpC00Ik/Eah05+mJkIJfQZ3OpTuOwD+BQ+go/gSmPbTexZfZx7D5wT5YIrbdufpLGxubW909w19vYPDltm+2igskIy9FgmMjmKqELBU/Q01wJHuUSaRAKH0eTm7z58Rql4lt7raY5BQuOUP3JGdWV5cehTEZpd27IXOl0HZwVdt/PxPv9qffdDk/kPGSsSTDUTVKmxY+c6KKnUnAmcGX6hMKdsQmMsWRJJHj/pmjuuMKUJqqBcTKhHRKGnM6Nq5fzvsA6DS8u5tq7uqnouLNWEE+jAOTjQAxduoQ8eMODwAq/wBj/kjFwQa/naIKvMMdREer+n3mga</latexit>

g↵



Constraining Primary Observables

<latexit sha1_base64="6Ul0lB4/SqDnDiVAsIpGxJ977jA=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CYrVuA27cCC2YttCGMhmPcejkwsxEKKFP4FYfzmdxY0y7if1XH/85P3xRLrjSrvtNWlvbO7ttY8/cPzg8OrZOTocqKyTDgGUik+OIKhQ8xUBzLXCcS6RJJHAUzR/+7qN3lIpn6bNe5BgmNE75K2dUV9XgaWbZruPWudgEbw22b0Cd/sxi05eMFQmmmgmq1MRzcx2WVGrOBC7NaaEwp2xOYyxZEkkev+lGO6kwpQmqsKz1mxNR6MXSrKy8/w6bMLxxvJ5zN7i1fX+lBwacwxV0wIN78OER+hAAA4QP+IQv+CGXpEOuV68tst6cQSOk+wt842Ig</latexit>

M

<latexit sha1_base64="VgdL/Kae/Qij+D9p93+6lB9/4fw=">AAABfXicZY/NSsNAFIXv1L8af5rq0o20CC4kJIJ2G3DjsoJpC00Ik/Eah05+mJkIJfQZ3OpTuOwD+BQ+go/gSmPbTexZfZx7D5wT5YIrbdufpLGxubW909w19vYPDltm+2igskIy9FgmMjmKqELBU/Q01wJHuUSaRAKH0eTm7z58Rql4lt7raY5BQuOUP3JGdWV5cehTEZpd27IXOl0HZwVdt/PxPv9qffdDk/kPGSsSTDUTVKmxY+c6KKnUnAmcGX6hMKdsQmMsWRJJHj/pmjuuMKUJqqBcTKhHRKGnM6Nq5fzvsA6DS8u5tq7uqnouLNWEE+jAOTjQAxduoQ8eMODwAq/wBj/kjFwQa/naIKvMMdREer+n3mga</latexit>

g↵

Here be dragons…

<latexit sha1_base64="Xe7UqAPmSVlG5cwdEAROK1IRURg=">AAABkXicZY/NSsNAFIXv1L8a/6JduHBT7Ka6KImgIigERRFEqGDaQlPCZLymQyc/ZCbSEvIYPoFbfRNfwHdw5wsY225qz+rj3HvgHC8WXCrD+CKlhcWl5ZXyqra2vrG5pW/vtGSUJgxtFoko6XhUouAh2oorgZ04QRp4Atve4Orv3n7BRPIofFSjGHsB9UP+zBlVheXqu/fVi+q16ygcqiygw7zuuw4VB65eMxrGWNV5MKdQsw6Nn+/Pm9emqzPnKWJpgKFigkrZNY1Y9TKaKM4E5pqTSowpG1AfMxZ4Cff7asbtFhjSAGUvG8+ajYhUjXKtaGX+7zAPraOGedI4fijqncNEZdiDfaiDCadgwS00wQYGObzBO3yQCjkjFrmcvJbINFOBGZG7XxiObb4=</latexit>

M = Emax(g↵)



Constraining Primary Observables

<latexit sha1_base64="6Ul0lB4/SqDnDiVAsIpGxJ977jA=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CYrVuA27cCC2YttCGMhmPcejkwsxEKKFP4FYfzmdxY0y7if1XH/85P3xRLrjSrvtNWlvbO7ttY8/cPzg8OrZOTocqKyTDgGUik+OIKhQ8xUBzLXCcS6RJJHAUzR/+7qN3lIpn6bNe5BgmNE75K2dUV9XgaWbZruPWudgEbw22b0Cd/sxi05eMFQmmmgmq1MRzcx2WVGrOBC7NaaEwp2xOYyxZEkkev+lGO6kwpQmqsKz1mxNR6MXSrKy8/w6bMLxxvJ5zN7i1fX+lBwacwxV0wIN78OER+hAAA4QP+IQv+CGXpEOuV68tst6cQSOk+wt842Ig</latexit>

M

<latexit sha1_base64="VgdL/Kae/Qij+D9p93+6lB9/4fw=">AAABfXicZY/NSsNAFIXv1L8af5rq0o20CC4kJIJ2G3DjsoJpC00Ik/Eah05+mJkIJfQZ3OpTuOwD+BQ+go/gSmPbTexZfZx7D5wT5YIrbdufpLGxubW909w19vYPDltm+2igskIy9FgmMjmKqELBU/Q01wJHuUSaRAKH0eTm7z58Rql4lt7raY5BQuOUP3JGdWV5cehTEZpd27IXOl0HZwVdt/PxPv9qffdDk/kPGSsSTDUTVKmxY+c6KKnUnAmcGX6hMKdsQmMsWRJJHj/pmjuuMKUJqqBcTKhHRKGnM6Nq5fzvsA6DS8u5tq7uqnouLNWEE+jAOTjQAxduoQ8eMODwAq/wBj/kjFwQa/naIKvMMdREer+n3mga</latexit>

g↵

Here be dragons…

<latexit sha1_base64="Xe7UqAPmSVlG5cwdEAROK1IRURg=">AAABkXicZY/NSsNAFIXv1L8a/6JduHBT7Ka6KImgIigERRFEqGDaQlPCZLymQyc/ZCbSEvIYPoFbfRNfwHdw5wsY225qz+rj3HvgHC8WXCrD+CKlhcWl5ZXyqra2vrG5pW/vtGSUJgxtFoko6XhUouAh2oorgZ04QRp4Atve4Orv3n7BRPIofFSjGHsB9UP+zBlVheXqu/fVi+q16ygcqiygw7zuuw4VB65eMxrGWNV5MKdQsw6Nn+/Pm9emqzPnKWJpgKFigkrZNY1Y9TKaKM4E5pqTSowpG1AfMxZ4Cff7asbtFhjSAGUvG8+ajYhUjXKtaGX+7zAPraOGedI4fijqncNEZdiDfaiDCadgwS00wQYGObzBO3yQCjkjFrmcvJbINFOBGZG7XxiObb4=</latexit>

M = Emax(g↵)



Constraining Primary Observables

<latexit sha1_base64="6Ul0lB4/SqDnDiVAsIpGxJ977jA=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CYrVuA27cCC2YttCGMhmPcejkwsxEKKFP4FYfzmdxY0y7if1XH/85P3xRLrjSrvtNWlvbO7ttY8/cPzg8OrZOTocqKyTDgGUik+OIKhQ8xUBzLXCcS6RJJHAUzR/+7qN3lIpn6bNe5BgmNE75K2dUV9XgaWbZruPWudgEbw22b0Cd/sxi05eMFQmmmgmq1MRzcx2WVGrOBC7NaaEwp2xOYyxZEkkev+lGO6kwpQmqsKz1mxNR6MXSrKy8/w6bMLxxvJ5zN7i1fX+lBwacwxV0wIN78OER+hAAA4QP+IQv+CGXpEOuV68tst6cQSOk+wt842Ig</latexit>

M

<latexit sha1_base64="VgdL/Kae/Qij+D9p93+6lB9/4fw=">AAABfXicZY/NSsNAFIXv1L8af5rq0o20CC4kJIJ2G3DjsoJpC00Ik/Eah05+mJkIJfQZ3OpTuOwD+BQ+go/gSmPbTexZfZx7D5wT5YIrbdufpLGxubW909w19vYPDltm+2igskIy9FgmMjmKqELBU/Q01wJHuUSaRAKH0eTm7z58Rql4lt7raY5BQuOUP3JGdWV5cehTEZpd27IXOl0HZwVdt/PxPv9qffdDk/kPGSsSTDUTVKmxY+c6KKnUnAmcGX6hMKdsQmMsWRJJHj/pmjuuMKUJqqBcTKhHRKGnM6Nq5fzvsA6DS8u5tq7uqnouLNWEE+jAOTjQAxduoQ8eMODwAq/wBj/kjFwQa/naIKvMMdREer+n3mga</latexit>

g↵

Here be dragons…

<latexit sha1_base64="Xe7UqAPmSVlG5cwdEAROK1IRURg=">AAABkXicZY/NSsNAFIXv1L8a/6JduHBT7Ka6KImgIigERRFEqGDaQlPCZLymQyc/ZCbSEvIYPoFbfRNfwHdw5wsY225qz+rj3HvgHC8WXCrD+CKlhcWl5ZXyqra2vrG5pW/vtGSUJgxtFoko6XhUouAh2oorgZ04QRp4Atve4Orv3n7BRPIofFSjGHsB9UP+zBlVheXqu/fVi+q16ygcqiygw7zuuw4VB65eMxrGWNV5MKdQsw6Nn+/Pm9emqzPnKWJpgKFigkrZNY1Y9TKaKM4E5pqTSowpG1AfMxZ4Cff7asbtFhjSAGUvG8+ajYhUjXKtaGX+7zAPraOGedI4fijqncNEZdiDfaiDCadgwS00wQYGObzBO3yQCjkjFrmcvJbINFOBGZG7XxiObb4=</latexit>

M = Emax(g↵)



Constraining Primary Observables

<latexit sha1_base64="6Ul0lB4/SqDnDiVAsIpGxJ977jA=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CYrVuA27cCC2YttCGMhmPcejkwsxEKKFP4FYfzmdxY0y7if1XH/85P3xRLrjSrvtNWlvbO7ttY8/cPzg8OrZOTocqKyTDgGUik+OIKhQ8xUBzLXCcS6RJJHAUzR/+7qN3lIpn6bNe5BgmNE75K2dUV9XgaWbZruPWudgEbw22b0Cd/sxi05eMFQmmmgmq1MRzcx2WVGrOBC7NaaEwp2xOYyxZEkkev+lGO6kwpQmqsKz1mxNR6MXSrKy8/w6bMLxxvJ5zN7i1fX+lBwacwxV0wIN78OER+hAAA4QP+IQv+CGXpEOuV68tst6cQSOk+wt842Ig</latexit>

M

<latexit sha1_base64="VgdL/Kae/Qij+D9p93+6lB9/4fw=">AAABfXicZY/NSsNAFIXv1L8af5rq0o20CC4kJIJ2G3DjsoJpC00Ik/Eah05+mJkIJfQZ3OpTuOwD+BQ+go/gSmPbTexZfZx7D5wT5YIrbdufpLGxubW909w19vYPDltm+2igskIy9FgmMjmKqELBU/Q01wJHuUSaRAKH0eTm7z58Rql4lt7raY5BQuOUP3JGdWV5cehTEZpd27IXOl0HZwVdt/PxPv9qffdDk/kPGSsSTDUTVKmxY+c6KKnUnAmcGX6hMKdsQmMsWRJJHj/pmjuuMKUJqqBcTKhHRKGnM6Nq5fzvsA6DS8u5tq7uqnouLNWEE+jAOTjQAxduoQ8eMODwAq/wBj/kjFwQa/naIKvMMdREer+n3mga</latexit>

g↵

Here be dragons…

<latexit sha1_base64="Xe7UqAPmSVlG5cwdEAROK1IRURg=">AAABkXicZY/NSsNAFIXv1L8a/6JduHBT7Ka6KImgIigERRFEqGDaQlPCZLymQyc/ZCbSEvIYPoFbfRNfwHdw5wsY225qz+rj3HvgHC8WXCrD+CKlhcWl5ZXyqra2vrG5pW/vtGSUJgxtFoko6XhUouAh2oorgZ04QRp4Atve4Orv3n7BRPIofFSjGHsB9UP+zBlVheXqu/fVi+q16ygcqiygw7zuuw4VB65eMxrGWNV5MKdQsw6Nn+/Pm9emqzPnKWJpgKFigkrZNY1Y9TKaKM4E5pqTSowpG1AfMxZ4Cff7asbtFhjSAGUvG8+ajYhUjXKtaGX+7zAPraOGedI4fijqncNEZdiDfaiDCadgwS00wQYGObzBO3yQCjkjFrmcvJbINFOBGZG7XxiObb4=</latexit>

M = Emax(g↵)

<latexit sha1_base64="4cHp3PyTH3K6c4DChnLOsSO0wFQ=">AAAB93icZZBNT8JAEIZ38QvrF+rRSyMePJGWBL3WGI1HTQRJKCG7y4ATtrtNd4upTX+LN+PVn+PZP2IBE4O8pyczOzNPlscSjfW8L1pZW9/Y3KpuOzu7e/sHtcOjjtFpIqAttNRJlzMDEhW0LVoJ3TgBFnEJT3xyPes/TSExqNWjzWLoR2yscISC2bI0qBUhhzGqPEKFMRtD0bP9vIWqcM5CnkoJ9sx1rqTUL8ZlisnMgHGtdjm4OrYY4SsM3ZFOXAPKoMUp2mzWv7l9NE6oNC9lJnkJqIagbBGCGv4dG9TqXsObx10F/xfqQZXMcz+oiXCoRRqVq4RkxvR8Ly6FWWJRSCicMDUQMzEpl+ci4gmOn+1StVeiYhGYfj7/vOURmdqscEor/7/DKnSaDf+i0Xpo1oNgoUeq5IScknPik0sSkDtyT9pEkG+6TY/oMc3oG32nH4unFfo7c0yWQj9/AL6tknk=</latexit>

• Allows analyses to be optimized for sensitivity to EFTs



Constraining Primary Observables

<latexit sha1_base64="6Ul0lB4/SqDnDiVAsIpGxJ977jA=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CYrVuA27cCC2YttCGMhmPcejkwsxEKKFP4FYfzmdxY0y7if1XH/85P3xRLrjSrvtNWlvbO7ttY8/cPzg8OrZOTocqKyTDgGUik+OIKhQ8xUBzLXCcS6RJJHAUzR/+7qN3lIpn6bNe5BgmNE75K2dUV9XgaWbZruPWudgEbw22b0Cd/sxi05eMFQmmmgmq1MRzcx2WVGrOBC7NaaEwp2xOYyxZEkkev+lGO6kwpQmqsKz1mxNR6MXSrKy8/w6bMLxxvJ5zN7i1fX+lBwacwxV0wIN78OER+hAAA4QP+IQv+CGXpEOuV68tst6cQSOk+wt842Ig</latexit>

M

<latexit sha1_base64="VgdL/Kae/Qij+D9p93+6lB9/4fw=">AAABfXicZY/NSsNAFIXv1L8af5rq0o20CC4kJIJ2G3DjsoJpC00Ik/Eah05+mJkIJfQZ3OpTuOwD+BQ+go/gSmPbTexZfZx7D5wT5YIrbdufpLGxubW909w19vYPDltm+2igskIy9FgmMjmKqELBU/Q01wJHuUSaRAKH0eTm7z58Rql4lt7raY5BQuOUP3JGdWV5cehTEZpd27IXOl0HZwVdt/PxPv9qffdDk/kPGSsSTDUTVKmxY+c6KKnUnAmcGX6hMKdsQmMsWRJJHj/pmjuuMKUJqqBcTKhHRKGnM6Nq5fzvsA6DS8u5tq7uqnouLNWEE+jAOTjQAxduoQ8eMODwAq/wBj/kjFwQa/naIKvMMdREer+n3mga</latexit>

g↵

Here be dragons…

<latexit sha1_base64="Xe7UqAPmSVlG5cwdEAROK1IRURg=">AAABkXicZY/NSsNAFIXv1L8a/6JduHBT7Ka6KImgIigERRFEqGDaQlPCZLymQyc/ZCbSEvIYPoFbfRNfwHdw5wsY225qz+rj3HvgHC8WXCrD+CKlhcWl5ZXyqra2vrG5pW/vtGSUJgxtFoko6XhUouAh2oorgZ04QRp4Atve4Orv3n7BRPIofFSjGHsB9UP+zBlVheXqu/fVi+q16ygcqiygw7zuuw4VB65eMxrGWNV5MKdQsw6Nn+/Pm9emqzPnKWJpgKFigkrZNY1Y9TKaKM4E5pqTSowpG1AfMxZ4Cff7asbtFhjSAGUvG8+ajYhUjXKtaGX+7zAPraOGedI4fijqncNEZdiDfaiDCadgwS00wQYGObzBO3yQCjkjFrmcvJbINFOBGZG7XxiObb4=</latexit>

M = Emax(g↵)

<latexit sha1_base64="4cHp3PyTH3K6c4DChnLOsSO0wFQ=">AAAB93icZZBNT8JAEIZ38QvrF+rRSyMePJGWBL3WGI1HTQRJKCG7y4ATtrtNd4upTX+LN+PVn+PZP2IBE4O8pyczOzNPlscSjfW8L1pZW9/Y3KpuOzu7e/sHtcOjjtFpIqAttNRJlzMDEhW0LVoJ3TgBFnEJT3xyPes/TSExqNWjzWLoR2yscISC2bI0qBUhhzGqPEKFMRtD0bP9vIWqcM5CnkoJ9sx1rqTUL8ZlisnMgHGtdjm4OrYY4SsM3ZFOXAPKoMUp2mzWv7l9NE6oNC9lJnkJqIagbBGCGv4dG9TqXsObx10F/xfqQZXMcz+oiXCoRRqVq4RkxvR8Ly6FWWJRSCicMDUQMzEpl+ci4gmOn+1StVeiYhGYfj7/vOURmdqscEor/7/DKnSaDf+i0Xpo1oNgoUeq5IScknPik0sSkDtyT9pEkG+6TY/oMc3oG32nH4unFfo7c0yWQj9/AL6tknk=</latexit>

• Allows analyses to be optimized for sensitivity to EFTs
<latexit sha1_base64="/aosEMyRRig46HPuIQtqlKHyBZw=">AAAB5nicZZC9TsMwFIXt8lfCX4CRJaIdmEpSqbBG6sJYJEorNVVlO7epVceJbAepivIKbIiVZ2LjTRgxbSVUehZ/utf33KNLc8G18f0vXNvZ3ds/qB86R8cnp2fu+cWzzgrFoM8ykakhJRoEl9A33AgY5gpISgUM6Lz72x+8gNI8k09mkcM4JYnkU86IsaWJKyIKCZdlyiXPSQLVyIzLDpeV04xoIQSYpud0ifRYluZEwa19qd3lxXw6BQXSeGxGpAShnUhm1O6elxa4jG2vikDGf94Tt+G3/KW8bQjW0AjraKnexGVRnLEitVZMEK1HgZ/bfEQZzgRUTlRoyAmbW/OSpVTxZGY2qiOLkqSgx+XyVpsjojCLyrGpgv8ZtuG53QruWp3HdiMMV/FQHV2ha3SDAnSPQvSAeqiPGPpE3xjjGp7hV/yG31dfa3g9c4k2hD9+ANvojJ4=</latexit>

• Can compare/combine di↵erent channels



Constraining Primary Observables

<latexit sha1_base64="6Ul0lB4/SqDnDiVAsIpGxJ977jA=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CYrVuA27cCC2YttCGMhmPcejkwsxEKKFP4FYfzmdxY0y7if1XH/85P3xRLrjSrvtNWlvbO7ttY8/cPzg8OrZOTocqKyTDgGUik+OIKhQ8xUBzLXCcS6RJJHAUzR/+7qN3lIpn6bNe5BgmNE75K2dUV9XgaWbZruPWudgEbw22b0Cd/sxi05eMFQmmmgmq1MRzcx2WVGrOBC7NaaEwp2xOYyxZEkkev+lGO6kwpQmqsKz1mxNR6MXSrKy8/w6bMLxxvJ5zN7i1fX+lBwacwxV0wIN78OER+hAAA4QP+IQv+CGXpEOuV68tst6cQSOk+wt842Ig</latexit>

M

<latexit sha1_base64="VgdL/Kae/Qij+D9p93+6lB9/4fw=">AAABfXicZY/NSsNAFIXv1L8af5rq0o20CC4kJIJ2G3DjsoJpC00Ik/Eah05+mJkIJfQZ3OpTuOwD+BQ+go/gSmPbTexZfZx7D5wT5YIrbdufpLGxubW909w19vYPDltm+2igskIy9FgmMjmKqELBU/Q01wJHuUSaRAKH0eTm7z58Rql4lt7raY5BQuOUP3JGdWV5cehTEZpd27IXOl0HZwVdt/PxPv9qffdDk/kPGSsSTDUTVKmxY+c6KKnUnAmcGX6hMKdsQmMsWRJJHj/pmjuuMKUJqqBcTKhHRKGnM6Nq5fzvsA6DS8u5tq7uqnouLNWEE+jAOTjQAxduoQ8eMODwAq/wBj/kjFwQa/naIKvMMdREer+n3mga</latexit>

g↵

Here be dragons…

<latexit sha1_base64="Xe7UqAPmSVlG5cwdEAROK1IRURg=">AAABkXicZY/NSsNAFIXv1L8a/6JduHBT7Ka6KImgIigERRFEqGDaQlPCZLymQyc/ZCbSEvIYPoFbfRNfwHdw5wsY225qz+rj3HvgHC8WXCrD+CKlhcWl5ZXyqra2vrG5pW/vtGSUJgxtFoko6XhUouAh2oorgZ04QRp4Atve4Orv3n7BRPIofFSjGHsB9UP+zBlVheXqu/fVi+q16ygcqiygw7zuuw4VB65eMxrGWNV5MKdQsw6Nn+/Pm9emqzPnKWJpgKFigkrZNY1Y9TKaKM4E5pqTSowpG1AfMxZ4Cff7asbtFhjSAGUvG8+ajYhUjXKtaGX+7zAPraOGedI4fijqncNEZdiDfaiDCadgwS00wQYGObzBO3yQCjkjFrmcvJbINFOBGZG7XxiObb4=</latexit>

M = Emax(g↵)

<latexit sha1_base64="4cHp3PyTH3K6c4DChnLOsSO0wFQ=">AAAB93icZZBNT8JAEIZ38QvrF+rRSyMePJGWBL3WGI1HTQRJKCG7y4ATtrtNd4upTX+LN+PVn+PZP2IBE4O8pyczOzNPlscSjfW8L1pZW9/Y3KpuOzu7e/sHtcOjjtFpIqAttNRJlzMDEhW0LVoJ3TgBFnEJT3xyPes/TSExqNWjzWLoR2yscISC2bI0qBUhhzGqPEKFMRtD0bP9vIWqcM5CnkoJ9sx1rqTUL8ZlisnMgHGtdjm4OrYY4SsM3ZFOXAPKoMUp2mzWv7l9NE6oNC9lJnkJqIagbBGCGv4dG9TqXsObx10F/xfqQZXMcz+oiXCoRRqVq4RkxvR8Ly6FWWJRSCicMDUQMzEpl+ci4gmOn+1StVeiYhGYfj7/vOURmdqscEor/7/DKnSaDf+i0Xpo1oNgoUeq5IScknPik0sSkDtyT9pEkG+6TY/oMc3oG32nH4unFfo7c0yWQj9/AL6tknk=</latexit>

• Allows analyses to be optimized for sensitivity to EFTs
<latexit sha1_base64="/aosEMyRRig46HPuIQtqlKHyBZw=">AAAB5nicZZC9TsMwFIXt8lfCX4CRJaIdmEpSqbBG6sJYJEorNVVlO7epVceJbAepivIKbIiVZ2LjTRgxbSVUehZ/utf33KNLc8G18f0vXNvZ3ds/qB86R8cnp2fu+cWzzgrFoM8ykakhJRoEl9A33AgY5gpISgUM6Lz72x+8gNI8k09mkcM4JYnkU86IsaWJKyIKCZdlyiXPSQLVyIzLDpeV04xoIQSYpud0ifRYluZEwa19qd3lxXw6BQXSeGxGpAShnUhm1O6elxa4jG2vikDGf94Tt+G3/KW8bQjW0AjraKnexGVRnLEitVZMEK1HgZ/bfEQZzgRUTlRoyAmbW/OSpVTxZGY2qiOLkqSgx+XyVpsjojCLyrGpgv8ZtuG53QruWp3HdiMMV/FQHV2ha3SDAnSPQvSAeqiPGPpE3xjjGp7hV/yG31dfa3g9c4k2hD9+ANvojJ4=</latexit>

• Can compare/combine di↵erent channels
<latexit sha1_base64="P8Nyb7+kWCOe9N9YvRCLu4j+Aaw=">AAAB8XicZZDPT8IwFMdb8QdO0KlHL4tw8EQ2EvRKwsUjJg5IGCFt95wNXbu0nYYs+0O8Ga/+RR78X5xAYpDv6ZPX914/eTQT3Fjf/8J7tf2Dw6P6sXPSaJ6euecXI6NyzSBkSig9ocSA4BJCy62ASaaBpFTAmC4Gv+/jF9CGK/lolxnMUpJI/sQZsVVp7r5GFBIui5RLnpEEyqmdFT0uS6cd0VwIsG3PGShprCZcWuMxIj0KXsw1MCuWHlNpRjTEnlVOOPJSFYMwTiQVrTQWRQVcxiBtGYGM/76Zuy2/46/i7UKwgVa/jlYZzl0WxYrlabWKCWLMNPCzSpVoy5mA0olyAxlhi2p5wVKqefJst6rTCiVJwcyK1dm2R0Rul6VTWQX/HXZh1O0Et53eQ7fV76/1UB1doWt0gwJ0h/roHg1RiBj6xjXcwE1s8Bt+xx/r1j28mblEW8GfPw0Kj70=</latexit>

• Constraints can be directly compared to UV models



A Simple Analysis
<latexit sha1_base64="R1+Kxwdjf04IN6CPsxUSHNGYneU=">AAAB3nicZZA7T8MwFIWd8irh1cLIYuiChIgSJGBCqgQDA0ORaIuoS3Cc22DVech2QFWUlQ2x8pv4B/ArWGEitFlKz3R07jnSp+slgitt2x9GZW5+YXGpumyurK6tb9Tqmx0Vp5JBm8UiljceVSB4BG3NtYCbRAINPQFdb3j2d+8+glQ8jq71KIF+SIOIDzijuojcmk/OgSgms8scn2KOiQ84IEFAE2x2XRKmdwdmlpMdTJSmbChBZETAQEsePGgqZfyUZ8TPiUo9EqW4KGZ5OdzHt2Xs1hq2ZY+FZ41TmkbT+mxXk7rZcmuM+DFLQ4g0E1SpnmMnup9RqTkTkJskVZAUODSAjIXeGGYq7RU2oiGofjb+0fREpHqUmwWV859h1nQOLefYOroq8JpooiraRrtoDznoBDXRBWqhNmLoHX2hb/Rj3BvPxovxOqlWjHKzhaZkvP0CV16K3g==</latexit>

�L = i�gW�µ
$
@ ⌫W

+
µ Z⌫

<latexit sha1_base64="kWpDfnCq/sqI95eB0sd5HLAQ2wo=">AAAByHicZZBLS8NAFIVv6qvGV9Slm2I3rkJSqG4DbsSFVLAPaEqZTK9xyGQmzEyUErLxN/lndKs/xLEVpPasPu6953C4ScGZNkHw7jQ2Nre2d5q77t7+weGRd3wy0LJUFPtUcqlGCdHImcC+YYbjqFBI8oTjMMmuf/bDZ1SaSfFg5gVOcpIK9sgoMXY09e7iBFMmqpwJVpAU67GZVF0mancoVdZiolUomSrU2vd9NxYyselZZYGJGQpTxyhmf+6p1w78YKHWOoS/0I6asFBv6tF4JmmZ2yjKidbjMChsA6IMoxxrNy41FoRmNryieaJY+mRWpmOLguSoJ9XiG6sWXpp57dpW4f8O6zDo+OGl373vtKNoWQ+acAbncAEhXEEEN9CDPlB4gw/4hC/n1imcF2e+PG04v55TWJHz+g3uk4Jr</latexit>

Work in progress...



A Simple Analysis
<latexit sha1_base64="R1+Kxwdjf04IN6CPsxUSHNGYneU=">AAAB3nicZZA7T8MwFIWd8irh1cLIYuiChIgSJGBCqgQDA0ORaIuoS3Cc22DVech2QFWUlQ2x8pv4B/ArWGEitFlKz3R07jnSp+slgitt2x9GZW5+YXGpumyurK6tb9Tqmx0Vp5JBm8UiljceVSB4BG3NtYCbRAINPQFdb3j2d+8+glQ8jq71KIF+SIOIDzijuojcmk/OgSgms8scn2KOiQ84IEFAE2x2XRKmdwdmlpMdTJSmbChBZETAQEsePGgqZfyUZ8TPiUo9EqW4KGZ5OdzHt2Xs1hq2ZY+FZ41TmkbT+mxXk7rZcmuM+DFLQ4g0E1SpnmMnup9RqTkTkJskVZAUODSAjIXeGGYq7RU2oiGofjb+0fREpHqUmwWV859h1nQOLefYOroq8JpooiraRrtoDznoBDXRBWqhNmLoHX2hb/Rj3BvPxovxOqlWjHKzhaZkvP0CV16K3g==</latexit>

�L = i�gW�µ
$
@ ⌫W

+
µ Z⌫

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=
<latexit sha1_base64="vakWXZyLFVyEQDW3UhFJEQirOJ0=">AAABeXicZY7LSsNAFIbP1FuMt6hLN2o2RSEkWuymi4Ably2YttCGMhmPcejkwsxEKKFP4FYfzmdxY0y7if1XH/85P3xRLrjSrvtNWlvbO7t7xr55cHh0fGKdng1VVkiGActEJscRVSh4ioHmWuA4l0iTSOAomj/+3UfvKBXP0me9yDFMaJzyV86orqrB7cyyXcetc7kJ3hps34A6/ZnFpi8ZKxJMNRNUqYnn5josqdScCVya00JhTtmcxliyJJI8ftONdlJhShNUYVnrNyei0IulWVl5/x02YXjneA9OZ9Cx/d5KDwy4gGtogwdd8OEJ+hAAA4QP+IQv+CFXpE1uVq8tst6cQyPk/hdWk2H5</latexit>

+
<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=
<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit> =

<latexit sha1_base64="vakWXZyLFVyEQDW3UhFJEQirOJ0=">AAABeXicZY7LSsNAFIbP1FuMt6hLN2o2RSEkWuymi4Ably2YttCGMhmPcejkwsxEKKFP4FYfzmdxY0y7if1XH/85P3xRLrjSrvtNWlvbO7t7xr55cHh0fGKdng1VVkiGActEJscRVSh4ioHmWuA4l0iTSOAomj/+3UfvKBXP0me9yDFMaJzyV86orqrB7cyyXcetc7kJ3hps34A6/ZnFpi8ZKxJMNRNUqYnn5josqdScCVya00JhTtmcxliyJJI8ftONdlJhShNUYVnrNyei0IulWVl5/x02YXjneA9OZ9Cx/d5KDwy4gGtogwdd8OEJ+hAAA4QP+IQv+CFXpE1uVq8tst6cQyPk/hdWk2H5</latexit>

+

<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+
· · ·

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit> =

<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+
· · ·

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=

<latexit sha1_base64="vakWXZyLFVyEQDW3UhFJEQirOJ0=">AAABeXicZY7LSsNAFIbP1FuMt6hLN2o2RSEkWuymi4Ably2YttCGMhmPcejkwsxEKKFP4FYfzmdxY0y7if1XH/85P3xRLrjSrvtNWlvbO7t7xr55cHh0fGKdng1VVkiGActEJscRVSh4ioHmWuA4l0iTSOAomj/+3UfvKBXP0me9yDFMaJzyV86orqrB7cyyXcetc7kJ3hps34A6/ZnFpi8ZKxJMNRNUqYnn5josqdScCVya00JhTtmcxliyJJI8ftONdlJhShNUYVnrNyei0IulWVl5/x02YXjneA9OZ9Cx/d5KDwy4gGtogwdd8OEJ+hAAA4QP+IQv+CFXpE1uVq8tst6cQyPk/hdWk2H5</latexit>

+

<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=

<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="G34zO0VJBbnud5LQH1NfN5EkWxw=">AAABunicZY9LS8NAFIVv6qM1vqIu3QwWpC4sSUt1oxBw47IF+4CmhMn0GodOkiEzEUro3/HXuFXwD4g/w/SBUHtWH+fcA+cGUnClbfvLKG1t7+yWK3vm/sHh0bF1ctpTSZYy7LJEJOkgoAoFj7GruRY4kCnSKBDYDyYP87z/iqniSfykpxJHEQ1j/swZ1YXlW24+uyfeGElIvJBKUvNQ+g7x2DjRZM6Nq0Vg1ub2NVkaf2mT+FbVrtsLkU1wVlB1Lzs/35Vyq+1bzBsnLIsw1kxQpYaOLfUop6nmTODM9DKFkrIJDTFnUZDy8EWvucMCYxqhGuWL/9crItPTmVmscv5v2IReo+7c1FudYp4LS1XgHC6gBg7cgguP0IYuMHiDd/iAT+POCAxuTJanJWPVOYM1GfoXbRd5jQ==</latexit>

= �g(✏1 · ✏2)(p1 � p2) · ✏3
<latexit sha1_base64="6FoIMyuJg9neeK1txnsf8pATxv8=">AAABfXicZY/NTsJAFIXv4B9WxapLN0ZC4kKb1kTYuCBx4xKNpSRQm5nxihOmP5mZmpCGjS/gVh7Np9EKbCpn9eXce5JzWCaFNq77TWobm1vbO/Vda2//oHFoHx33dZorjj5PZaoGjGqUIkHfCCNxkCmkMZMYsMnd3z14R6VFmjyZaYZhTMeJeBWcmtLyg8h7vorspuu4C52tg7eCZrfV/miw+WMvsvnoJeV5jInhkmo99NzMhAVVRnCJM2uUa8won9AxFjxmSozfTMUdlpjQGHVYLCZUIzI305lVtvL+d1iH/rXjtZ2bh7LeLSxVh1M4hwvwoANduIce+MBBwCd8wRx+SItcEmf5WiOrzAlURDq/SThllQ==</latexit>

W�1

<latexit sha1_base64="i519V7Pybyub1DmTt7d8NMSitY0=">AAABfXicZY/NSsNAFIVv6l+NWqMu3YilICghKbTduCi4cVnFNIU2hpnxGodOfpiZCCV04wu4tY/m02hsu4k9q49z74FzaCa40o7zbdS2tnd29+r75sHhUePYOjkdqjSXDD2WilSOKFEoeIKe5lrgKJNIYirQp9O7v7v/jlLxNHnSswyDmEQJf+WM6NLy/LD9fB1aTcd2lrrYBHcNzX6r+9Ggi8dBaLHJS8ryGBPNBFFq7DqZDgoiNWcC5+YkV5gRNiURFiymkkdvuuKOS0xIjCoolhOqEZHr2dwsW7n/O2zCsG27XbvzUNa7hZXqcA6XcAUu9KAP9zAADxhw+IQvWMCP0TJuDHv1WjPWmTOoyOj9AkglZZQ=</latexit>

W+2

<latexit sha1_base64="r/ppWj5QOHcVXWrMe3cBrkGPbAM=">AAABgHicZY/NSsNAFIXvxL82/kVdCip201VMFBXERcGNyxZMG2xCmRmvcejkh8xEKCFLX8CtPoiv4jP4Esa2m9qz+jj3HjiHZVIo7TjfxFhZXVvfaDTNza3tnV1rb7+v0iLn6PFUprnPqEIpEvS00BL9LEcaM4kDNr77uw9eMVciTR70JMMwplEingWnurb8x0AVrLyoRlbLsZ2pTpbBnUOr0zz66v28HXdHFg+eUl7EmGguqVJD18l0WNJcCy6xMoNCYUb5mEZY8pjlInrRC+6wxoTGqMJyumIxIgs9qcy6lfu/wzL0z233yr7s1fVuYaYGHMIptMGFa+jAPXTBAw4S3uEDPolB2uSMuLNXg8wzB7AgcvML77hm9A==</latexit>

Z3

<latexit sha1_base64="kWpDfnCq/sqI95eB0sd5HLAQ2wo=">AAAByHicZZBLS8NAFIVv6qvGV9Slm2I3rkJSqG4DbsSFVLAPaEqZTK9xyGQmzEyUErLxN/lndKs/xLEVpPasPu6953C4ScGZNkHw7jQ2Nre2d5q77t7+weGRd3wy0LJUFPtUcqlGCdHImcC+YYbjqFBI8oTjMMmuf/bDZ1SaSfFg5gVOcpIK9sgoMXY09e7iBFMmqpwJVpAU67GZVF0mancoVdZiolUomSrU2vd9NxYyselZZYGJGQpTxyhmf+6p1w78YKHWOoS/0I6asFBv6tF4JmmZ2yjKidbjMChsA6IMoxxrNy41FoRmNryieaJY+mRWpmOLguSoJ9XiG6sWXpp57dpW4f8O6zDo+OGl373vtKNoWQ+acAbncAEhXEEEN9CDPlB4gw/4hC/n1imcF2e+PG04v55TWJHz+g3uk4Jr</latexit>

Work in progress...



A Simple Analysis
<latexit sha1_base64="R1+Kxwdjf04IN6CPsxUSHNGYneU=">AAAB3nicZZA7T8MwFIWd8irh1cLIYuiChIgSJGBCqgQDA0ORaIuoS3Cc22DVech2QFWUlQ2x8pv4B/ArWGEitFlKz3R07jnSp+slgitt2x9GZW5+YXGpumyurK6tb9Tqmx0Vp5JBm8UiljceVSB4BG3NtYCbRAINPQFdb3j2d+8+glQ8jq71KIF+SIOIDzijuojcmk/OgSgms8scn2KOiQ84IEFAE2x2XRKmdwdmlpMdTJSmbChBZETAQEsePGgqZfyUZ8TPiUo9EqW4KGZ5OdzHt2Xs1hq2ZY+FZ41TmkbT+mxXk7rZcmuM+DFLQ4g0E1SpnmMnup9RqTkTkJskVZAUODSAjIXeGGYq7RU2oiGofjb+0fREpHqUmwWV859h1nQOLefYOroq8JpooiraRrtoDznoBDXRBWqhNmLoHX2hb/Rj3BvPxovxOqlWjHKzhaZkvP0CV16K3g==</latexit>

�L = i�gW�µ
$
@ ⌫W

+
µ Z⌫

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=
<latexit sha1_base64="vakWXZyLFVyEQDW3UhFJEQirOJ0=">AAABeXicZY7LSsNAFIbP1FuMt6hLN2o2RSEkWuymi4Ably2YttCGMhmPcejkwsxEKKFP4FYfzmdxY0y7if1XH/85P3xRLrjSrvtNWlvbO7t7xr55cHh0fGKdng1VVkiGActEJscRVSh4ioHmWuA4l0iTSOAomj/+3UfvKBXP0me9yDFMaJzyV86orqrB7cyyXcetc7kJ3hps34A6/ZnFpi8ZKxJMNRNUqYnn5josqdScCVya00JhTtmcxliyJJI8ftONdlJhShNUYVnrNyei0IulWVl5/x02YXjneA9OZ9Cx/d5KDwy4gGtogwdd8OEJ+hAAA4QP+IQv+CFXpE1uVq8tst6cQyPk/hdWk2H5</latexit>

+
<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=
<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit> =

<latexit sha1_base64="vakWXZyLFVyEQDW3UhFJEQirOJ0=">AAABeXicZY7LSsNAFIbP1FuMt6hLN2o2RSEkWuymi4Ably2YttCGMhmPcejkwsxEKKFP4FYfzmdxY0y7if1XH/85P3xRLrjSrvtNWlvbO7t7xr55cHh0fGKdng1VVkiGActEJscRVSh4ioHmWuA4l0iTSOAomj/+3UfvKBXP0me9yDFMaJzyV86orqrB7cyyXcetc7kJ3hps34A6/ZnFpi8ZKxJMNRNUqYnn5josqdScCVya00JhTtmcxliyJJI8ftONdlJhShNUYVnrNyei0IulWVl5/x02YXjneA9OZ9Cx/d5KDwy4gGtogwdd8OEJ+hAAA4QP+IQv+CFXpE1uVq8tst6cQyPk/hdWk2H5</latexit>

+

<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+
· · ·

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit> =

<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+
· · ·

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=

<latexit sha1_base64="vakWXZyLFVyEQDW3UhFJEQirOJ0=">AAABeXicZY7LSsNAFIbP1FuMt6hLN2o2RSEkWuymi4Ably2YttCGMhmPcejkwsxEKKFP4FYfzmdxY0y7if1XH/85P3xRLrjSrvtNWlvbO7t7xr55cHh0fGKdng1VVkiGActEJscRVSh4ioHmWuA4l0iTSOAomj/+3UfvKBXP0me9yDFMaJzyV86orqrB7cyyXcetc7kJ3hps34A6/ZnFpi8ZKxJMNRNUqYnn5josqdScCVya00JhTtmcxliyJJI8ftONdlJhShNUYVnrNyei0IulWVl5/x02YXjneA9OZ9Cx/d5KDwy4gGtogwdd8OEJ+hAAA4QP+IQv+CFXpE1uVq8tst6cQyPk/hdWk2H5</latexit>

+

<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=

<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="G34zO0VJBbnud5LQH1NfN5EkWxw=">AAABunicZY9LS8NAFIVv6qM1vqIu3QwWpC4sSUt1oxBw47IF+4CmhMn0GodOkiEzEUro3/HXuFXwD4g/w/SBUHtWH+fcA+cGUnClbfvLKG1t7+yWK3vm/sHh0bF1ctpTSZYy7LJEJOkgoAoFj7GruRY4kCnSKBDYDyYP87z/iqniSfykpxJHEQ1j/swZ1YXlW24+uyfeGElIvJBKUvNQ+g7x2DjRZM6Nq0Vg1ub2NVkaf2mT+FbVrtsLkU1wVlB1Lzs/35Vyq+1bzBsnLIsw1kxQpYaOLfUop6nmTODM9DKFkrIJDTFnUZDy8EWvucMCYxqhGuWL/9crItPTmVmscv5v2IReo+7c1FudYp4LS1XgHC6gBg7cgguP0IYuMHiDd/iAT+POCAxuTJanJWPVOYM1GfoXbRd5jQ==</latexit>

= �g(✏1 · ✏2)(p1 � p2) · ✏3
<latexit sha1_base64="6FoIMyuJg9neeK1txnsf8pATxv8=">AAABfXicZY/NTsJAFIXv4B9WxapLN0ZC4kKb1kTYuCBx4xKNpSRQm5nxihOmP5mZmpCGjS/gVh7Np9EKbCpn9eXce5JzWCaFNq77TWobm1vbO/Vda2//oHFoHx33dZorjj5PZaoGjGqUIkHfCCNxkCmkMZMYsMnd3z14R6VFmjyZaYZhTMeJeBWcmtLyg8h7vorspuu4C52tg7eCZrfV/miw+WMvsvnoJeV5jInhkmo99NzMhAVVRnCJM2uUa8won9AxFjxmSozfTMUdlpjQGHVYLCZUIzI305lVtvL+d1iH/rXjtZ2bh7LeLSxVh1M4hwvwoANduIce+MBBwCd8wRx+SItcEmf5WiOrzAlURDq/SThllQ==</latexit>

W�1

<latexit sha1_base64="i519V7Pybyub1DmTt7d8NMSitY0=">AAABfXicZY/NSsNAFIVv6l+NWqMu3YilICghKbTduCi4cVnFNIU2hpnxGodOfpiZCCV04wu4tY/m02hsu4k9q49z74FzaCa40o7zbdS2tnd29+r75sHhUePYOjkdqjSXDD2WilSOKFEoeIKe5lrgKJNIYirQp9O7v7v/jlLxNHnSswyDmEQJf+WM6NLy/LD9fB1aTcd2lrrYBHcNzX6r+9Ggi8dBaLHJS8ryGBPNBFFq7DqZDgoiNWcC5+YkV5gRNiURFiymkkdvuuKOS0xIjCoolhOqEZHr2dwsW7n/O2zCsG27XbvzUNa7hZXqcA6XcAUu9KAP9zAADxhw+IQvWMCP0TJuDHv1WjPWmTOoyOj9AkglZZQ=</latexit>

W+2

<latexit sha1_base64="r/ppWj5QOHcVXWrMe3cBrkGPbAM=">AAABgHicZY/NSsNAFIXvxL82/kVdCip201VMFBXERcGNyxZMG2xCmRmvcejkh8xEKCFLX8CtPoiv4jP4Esa2m9qz+jj3HjiHZVIo7TjfxFhZXVvfaDTNza3tnV1rb7+v0iLn6PFUprnPqEIpEvS00BL9LEcaM4kDNr77uw9eMVciTR70JMMwplEingWnurb8x0AVrLyoRlbLsZ2pTpbBnUOr0zz66v28HXdHFg+eUl7EmGguqVJD18l0WNJcCy6xMoNCYUb5mEZY8pjlInrRC+6wxoTGqMJyumIxIgs9qcy6lfu/wzL0z233yr7s1fVuYaYGHMIptMGFa+jAPXTBAw4S3uEDPolB2uSMuLNXg8wzB7AgcvML77hm9A==</latexit>

Z3
<latexit sha1_base64="ezt1mnMkdoXyk2SNaWXAszFaPC0=">AAAB2nicZZC7TsMwFIZPyq2EW4CRJaJLEahKioC1EksXpCLRi1SH1DFOsOpcFDtIVZSFDbHyMrwAPAMbD8AKIyJN26H0H45+fcfn+LediDMhDeNDKS0tr6yuldfVjc2t7R1td68jwiQmtE1CHsY9BwvKWUDbkklOe1FMse9w2nWGl+N+94HGgoXBjRxF1PKxFzCXESxzZGuDNEOS+VSoyGGe1zf1Y91FnLqyqiM3xiSNbPO2nqVXeTlRZ6i+iE5nCMXMu5dHerHQsrWKUTMK6YvGnJpKo/H++jn4bbZsjaC7kCQ+DSThWIi+aUTSSnEsGeE0U1EiaITJEHs0Jb5TXDZH+7kNcP4kKy3+Z36EJ3KUqXkq83+GRdOp18zz2tn1OB5MVIYDOIQqmHABDWhCC9pA4A2+4Bt+FKQ8Kk/K8+RoSZnO7MOclJc/nxSKmQ==</latexit>

⇥

1 + f

✓
p21
M2
,
p22
M2
,
p23
M2

◆�

<latexit sha1_base64="kWpDfnCq/sqI95eB0sd5HLAQ2wo=">AAAByHicZZBLS8NAFIVv6qvGV9Slm2I3rkJSqG4DbsSFVLAPaEqZTK9xyGQmzEyUErLxN/lndKs/xLEVpPasPu6953C4ScGZNkHw7jQ2Nre2d5q77t7+weGRd3wy0LJUFPtUcqlGCdHImcC+YYbjqFBI8oTjMMmuf/bDZ1SaSfFg5gVOcpIK9sgoMXY09e7iBFMmqpwJVpAU67GZVF0mancoVdZiolUomSrU2vd9NxYyselZZYGJGQpTxyhmf+6p1w78YKHWOoS/0I6asFBv6tF4JmmZ2yjKidbjMChsA6IMoxxrNy41FoRmNryieaJY+mRWpmOLguSoJ9XiG6sWXpp57dpW4f8O6zDo+OGl373vtKNoWQ+acAbncAEhXEEEN9CDPlB4gw/4hC/n1imcF2e+PG04v55TWJHz+g3uk4Jr</latexit>

Work in progress...



A Simple Analysis
<latexit sha1_base64="R1+Kxwdjf04IN6CPsxUSHNGYneU=">AAAB3nicZZA7T8MwFIWd8irh1cLIYuiChIgSJGBCqgQDA0ORaIuoS3Cc22DVech2QFWUlQ2x8pv4B/ArWGEitFlKz3R07jnSp+slgitt2x9GZW5+YXGpumyurK6tb9Tqmx0Vp5JBm8UiljceVSB4BG3NtYCbRAINPQFdb3j2d+8+glQ8jq71KIF+SIOIDzijuojcmk/OgSgms8scn2KOiQ84IEFAE2x2XRKmdwdmlpMdTJSmbChBZETAQEsePGgqZfyUZ8TPiUo9EqW4KGZ5OdzHt2Xs1hq2ZY+FZ41TmkbT+mxXk7rZcmuM+DFLQ4g0E1SpnmMnup9RqTkTkJskVZAUODSAjIXeGGYq7RU2oiGofjb+0fREpHqUmwWV859h1nQOLefYOroq8JpooiraRrtoDznoBDXRBWqhNmLoHX2hb/Rj3BvPxovxOqlWjHKzhaZkvP0CV16K3g==</latexit>

�L = i�gW�µ
$
@ ⌫W

+
µ Z⌫

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=
<latexit sha1_base64="vakWXZyLFVyEQDW3UhFJEQirOJ0=">AAABeXicZY7LSsNAFIbP1FuMt6hLN2o2RSEkWuymi4Ably2YttCGMhmPcejkwsxEKKFP4FYfzmdxY0y7if1XH/85P3xRLrjSrvtNWlvbO7t7xr55cHh0fGKdng1VVkiGActEJscRVSh4ioHmWuA4l0iTSOAomj/+3UfvKBXP0me9yDFMaJzyV86orqrB7cyyXcetc7kJ3hps34A6/ZnFpi8ZKxJMNRNUqYnn5josqdScCVya00JhTtmcxliyJJI8ftONdlJhShNUYVnrNyei0IulWVl5/x02YXjneA9OZ9Cx/d5KDwy4gGtogwdd8OEJ+hAAA4QP+IQv+CFXpE1uVq8tst6cQyPk/hdWk2H5</latexit>

+
<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=
<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit> =

<latexit sha1_base64="vakWXZyLFVyEQDW3UhFJEQirOJ0=">AAABeXicZY7LSsNAFIbP1FuMt6hLN2o2RSEkWuymi4Ably2YttCGMhmPcejkwsxEKKFP4FYfzmdxY0y7if1XH/85P3xRLrjSrvtNWlvbO7t7xr55cHh0fGKdng1VVkiGActEJscRVSh4ioHmWuA4l0iTSOAomj/+3UfvKBXP0me9yDFMaJzyV86orqrB7cyyXcetc7kJ3hps34A6/ZnFpi8ZKxJMNRNUqYnn5josqdScCVya00JhTtmcxliyJJI8ftONdlJhShNUYVnrNyei0IulWVl5/x02YXjneA9OZ9Cx/d5KDwy4gGtogwdd8OEJ+hAAA4QP+IQv+CFXpE1uVq8tst6cQyPk/hdWk2H5</latexit>

+

<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+
· · ·

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit> =

<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+
· · ·

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=

<latexit sha1_base64="vakWXZyLFVyEQDW3UhFJEQirOJ0=">AAABeXicZY7LSsNAFIbP1FuMt6hLN2o2RSEkWuymi4Ably2YttCGMhmPcejkwsxEKKFP4FYfzmdxY0y7if1XH/85P3xRLrjSrvtNWlvbO7t7xr55cHh0fGKdng1VVkiGActEJscRVSh4ioHmWuA4l0iTSOAomj/+3UfvKBXP0me9yDFMaJzyV86orqrB7cyyXcetc7kJ3hps34A6/ZnFpi8ZKxJMNRNUqYnn5josqdScCVya00JhTtmcxliyJJI8ftONdlJhShNUYVnrNyei0IulWVl5/x02YXjneA9OZ9Cx/d5KDwy4gGtogwdd8OEJ+hAAA4QP+IQv+CFXpE1uVq8tst6cQyPk/hdWk2H5</latexit>

+

<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=

<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="G34zO0VJBbnud5LQH1NfN5EkWxw=">AAABunicZY9LS8NAFIVv6qM1vqIu3QwWpC4sSUt1oxBw47IF+4CmhMn0GodOkiEzEUro3/HXuFXwD4g/w/SBUHtWH+fcA+cGUnClbfvLKG1t7+yWK3vm/sHh0bF1ctpTSZYy7LJEJOkgoAoFj7GruRY4kCnSKBDYDyYP87z/iqniSfykpxJHEQ1j/swZ1YXlW24+uyfeGElIvJBKUvNQ+g7x2DjRZM6Nq0Vg1ub2NVkaf2mT+FbVrtsLkU1wVlB1Lzs/35Vyq+1bzBsnLIsw1kxQpYaOLfUop6nmTODM9DKFkrIJDTFnUZDy8EWvucMCYxqhGuWL/9crItPTmVmscv5v2IReo+7c1FudYp4LS1XgHC6gBg7cgguP0IYuMHiDd/iAT+POCAxuTJanJWPVOYM1GfoXbRd5jQ==</latexit>

= �g(✏1 · ✏2)(p1 � p2) · ✏3
<latexit sha1_base64="6FoIMyuJg9neeK1txnsf8pATxv8=">AAABfXicZY/NTsJAFIXv4B9WxapLN0ZC4kKb1kTYuCBx4xKNpSRQm5nxihOmP5mZmpCGjS/gVh7Np9EKbCpn9eXce5JzWCaFNq77TWobm1vbO/Vda2//oHFoHx33dZorjj5PZaoGjGqUIkHfCCNxkCmkMZMYsMnd3z14R6VFmjyZaYZhTMeJeBWcmtLyg8h7vorspuu4C52tg7eCZrfV/miw+WMvsvnoJeV5jInhkmo99NzMhAVVRnCJM2uUa8won9AxFjxmSozfTMUdlpjQGHVYLCZUIzI305lVtvL+d1iH/rXjtZ2bh7LeLSxVh1M4hwvwoANduIce+MBBwCd8wRx+SItcEmf5WiOrzAlURDq/SThllQ==</latexit>

W�1

<latexit sha1_base64="i519V7Pybyub1DmTt7d8NMSitY0=">AAABfXicZY/NSsNAFIVv6l+NWqMu3YilICghKbTduCi4cVnFNIU2hpnxGodOfpiZCCV04wu4tY/m02hsu4k9q49z74FzaCa40o7zbdS2tnd29+r75sHhUePYOjkdqjSXDD2WilSOKFEoeIKe5lrgKJNIYirQp9O7v7v/jlLxNHnSswyDmEQJf+WM6NLy/LD9fB1aTcd2lrrYBHcNzX6r+9Ggi8dBaLHJS8ryGBPNBFFq7DqZDgoiNWcC5+YkV5gRNiURFiymkkdvuuKOS0xIjCoolhOqEZHr2dwsW7n/O2zCsG27XbvzUNa7hZXqcA6XcAUu9KAP9zAADxhw+IQvWMCP0TJuDHv1WjPWmTOoyOj9AkglZZQ=</latexit>

W+2

<latexit sha1_base64="r/ppWj5QOHcVXWrMe3cBrkGPbAM=">AAABgHicZY/NSsNAFIXvxL82/kVdCip201VMFBXERcGNyxZMG2xCmRmvcejkh8xEKCFLX8CtPoiv4jP4Esa2m9qz+jj3HjiHZVIo7TjfxFhZXVvfaDTNza3tnV1rb7+v0iLn6PFUprnPqEIpEvS00BL9LEcaM4kDNr77uw9eMVciTR70JMMwplEingWnurb8x0AVrLyoRlbLsZ2pTpbBnUOr0zz66v28HXdHFg+eUl7EmGguqVJD18l0WNJcCy6xMoNCYUb5mEZY8pjlInrRC+6wxoTGqMJyumIxIgs9qcy6lfu/wzL0z233yr7s1fVuYaYGHMIptMGFa+jAPXTBAw4S3uEDPolB2uSMuLNXg8wzB7AgcvML77hm9A==</latexit>

Z3
<latexit sha1_base64="ezt1mnMkdoXyk2SNaWXAszFaPC0=">AAAB2nicZZC7TsMwFIZPyq2EW4CRJaJLEahKioC1EksXpCLRi1SH1DFOsOpcFDtIVZSFDbHyMrwAPAMbD8AKIyJN26H0H45+fcfn+LediDMhDeNDKS0tr6yuldfVjc2t7R1td68jwiQmtE1CHsY9BwvKWUDbkklOe1FMse9w2nWGl+N+94HGgoXBjRxF1PKxFzCXESxzZGuDNEOS+VSoyGGe1zf1Y91FnLqyqiM3xiSNbPO2nqVXeTlRZ6i+iE5nCMXMu5dHerHQsrWKUTMK6YvGnJpKo/H++jn4bbZsjaC7kCQ+DSThWIi+aUTSSnEsGeE0U1EiaITJEHs0Jb5TXDZH+7kNcP4kKy3+Z36EJ3KUqXkq83+GRdOp18zz2tn1OB5MVIYDOIQqmHABDWhCC9pA4A2+4Bt+FKQ8Kk/K8+RoSZnO7MOclJc/nxSKmQ==</latexit>

⇥

1 + f

✓
p21
M2
,
p22
M2
,
p23
M2

◆�

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=
<latexit sha1_base64="vakWXZyLFVyEQDW3UhFJEQirOJ0=">AAABeXicZY7LSsNAFIbP1FuMt6hLN2o2RSEkWuymi4Ably2YttCGMhmPcejkwsxEKKFP4FYfzmdxY0y7if1XH/85P3xRLrjSrvtNWlvbO7t7xr55cHh0fGKdng1VVkiGActEJscRVSh4ioHmWuA4l0iTSOAomj/+3UfvKBXP0me9yDFMaJzyV86orqrB7cyyXcetc7kJ3hps34A6/ZnFpi8ZKxJMNRNUqYnn5josqdScCVya00JhTtmcxliyJJI8ftONdlJhShNUYVnrNyei0IulWVl5/x02YXjneA9OZ9Cx/d5KDwy4gGtogwdd8OEJ+hAAA4QP+IQv+CFXpE1uVq8tst6cQyPk/hdWk2H5</latexit>

+
<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=
<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit> =

<latexit sha1_base64="vakWXZyLFVyEQDW3UhFJEQirOJ0=">AAABeXicZY7LSsNAFIbP1FuMt6hLN2o2RSEkWuymi4Ably2YttCGMhmPcejkwsxEKKFP4FYfzmdxY0y7if1XH/85P3xRLrjSrvtNWlvbO7t7xr55cHh0fGKdng1VVkiGActEJscRVSh4ioHmWuA4l0iTSOAomj/+3UfvKBXP0me9yDFMaJzyV86orqrB7cyyXcetc7kJ3hps34A6/ZnFpi8ZKxJMNRNUqYnn5josqdScCVya00JhTtmcxliyJJI8ftONdlJhShNUYVnrNyei0IulWVl5/x02YXjneA9OZ9Cx/d5KDwy4gGtogwdd8OEJ+hAAA4QP+IQv+CFXpE1uVq8tst6cQyPk/hdWk2H5</latexit>

+

<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+
· · ·

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit> =

<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+
· · ·

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=

<latexit sha1_base64="vakWXZyLFVyEQDW3UhFJEQirOJ0=">AAABeXicZY7LSsNAFIbP1FuMt6hLN2o2RSEkWuymi4Ably2YttCGMhmPcejkwsxEKKFP4FYfzmdxY0y7if1XH/85P3xRLrjSrvtNWlvbO7t7xr55cHh0fGKdng1VVkiGActEJscRVSh4ioHmWuA4l0iTSOAomj/+3UfvKBXP0me9yDFMaJzyV86orqrB7cyyXcetc7kJ3hps34A6/ZnFpi8ZKxJMNRNUqYnn5josqdScCVya00JhTtmcxliyJJI8ftONdlJhShNUYVnrNyei0IulWVl5/x02YXjneA9OZ9Cx/d5KDwy4gGtogwdd8OEJ+hAAA4QP+IQv+CFXpE1uVq8tst6cQyPk/hdWk2H5</latexit>

+

<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=

<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="hANH0CWR2xDC4foOisuzjURgIIw=">AAABeXicSyrIySwuMTC4ycjEzMLKxs7BycXNw8vHLyAoFFacX1qUnBqanJ+TXxSRlFicmpOZlxpaklmSkxpRUJSamJuUkxqelO0Mkg8vSy0qzszPCympLEiNzU1Mz8tMy0xOLAEKBRbGCygb6BmAgQImwxDKUHZQ1LbeYfPpQkC8QHJMSn5yaW5qXklyTmJxcbShQUFJbHViUUlmck5qLVdMaXFqQWJydmJ6anVyblJRZnpGCYpoNJCZl5ibWhxbDXY+qpac0pLKWi6gqwzR3YDJCDPSMzTTMw0EOs+GAQI4GKQZlBg0GAwZzBkcGDwYAhhCGZIZUhm6GaYwTGX4zajIqMGoBVHKxAjVI8yAAhiNAYkZZXE=</latexit>

q

<latexit sha1_base64="3WEsjz9T1hTDFO5vbmImzTo8zXo=">AAABf3icZY/NSsNAFIXv1L8a/6Iu3ahdKAghEVTELgpuXFYwTaEJZTJe45DJjzMToYQ8hFt9ER/Dra/hExjbbmLP6uPce+CcMBdcadv+Jq2l5ZXVtfa6sbG5tb1j7u4NVFZIhi7LRCaHIVUoeIqu5lrgMJdIk1CgF8a3f3fvFaXiWfqgJzkGCY1S/sQZ1bXl+SGV5Us1Nju2ZU91uAjOHDq9o7Obz+7PV39sMv8xY0WCqWaCKjVy7FwHJZWaM4GV4RcKc8piGmHJklDy6Fk33FGNKU1QBeV0RDMiCj2pjLqV87/DIgzOLefSuriv63VhpjYcwDGcggNX0IM76IMLDGJ4g3f4IIScEIvYs9cWmWf2oSFy/QsD6Wc3</latexit>

q̄

<latexit sha1_base64="iAUniJ2rMofx95uLbQvNFoZQpQk=">AAABe3icSyrIySwuMTC4ycjEzMLKxs7BycXNw8vHLyAoFFacX1qUnBqanJ+TXxSRlFicmpOZlxpaklmSkxpRUJSamJuUkxqelO0Mkg8vSy0qzszPCympLEiNzU1Mz8tMy0xOLAEKBYfHaccLKBvoGYCBAibDEMpQduCU2xH4ulU+IF4gOSYlP7k0NzWvJDknsbg42tCgoCS2OrGoJDM5J7WWK6a0OLUgMTk7MT21Ojk3qSgzPaMERTQayMxLzE0tjq0GewBVS05pSWUtF9BVhuhuwGSEGekZmumZBgKdZ8MAARwM0gxKDBoMhgzmDA4MHgwBDKEMyQzpDL0M0ximM/xlVGbUYtSBKGVihOoRZkABjKYA2tdldg==</latexit>

W+

<latexit sha1_base64="vS96MHT58ugk1W3TSFup5ZEe3Vk=">AAABeXicSyrIySwuMTC4ycjEzMLKxs7BycXNw8vHLyAoFFacX1qUnBqanJ+TXxSRlFicmpOZlxpaklmSkxpRUJSamJuUkxqelO0Mkg8vSy0qzszPCympLEiNzU1Mz8tMy0xOLAEKBUbFCygb6BmAgQImwxDKUHbglNsR+LpVPiBeIDkmJT+5NDc1ryQ5J7G4ONrQoKAktjqxqCQzOSe1liumtDi1IDE5OzE9tTo5N6koMz2jBEU0GsjMS8xNLY6tBjsfVUtOaUllLRfQVYbobsBkhBnpGZrpmQYCnWfDAAEcDNIMSgwaDIYM5gwODB4MAQyhDMkMqQzdDFMYpjL8ZlRk1GDUgihlYoTqEWZAAYzGAP/SZNw=</latexit>

Z

<latexit sha1_base64="br6Vc+9+hNZkALY5+NZYT3lgFFo=">AAABiXicZY+7TsNAFETvhlewgRgoaaKkoYpsJB6ispSGMkg4iRRb1nq5hFXWj+yukSLLH8A30ELN90DHn2CSNCZTHc29I81EmeBK2/YXaWxt7+zuNfcN8+DwqGUdnwxVmkuGHktFKscRVSh4gp7mWuA4k0jjSOAomvX/7qMXlIqnyYNeZBjEdJrwJ86orqzQahWlr3jc9tVc6kKVodW1e/ZS7U1w1tB1O6+fP9+FOQgt5j+mLI8x0UxQpSaOnemgoFJzJrA0/FxhRtmMTrFgcST59FnX3EmFCY1RBcVyTj0icr0ojaqV87/DJgwves5V7/K+qufCSk04gw6cgwPX4MIdDMADBjm8wTt8EJM45Ibcrl4bZJ05hZpI/xeqGGtu</latexit>

⇠
p
s

<latexit sha1_base64="Bs9NcCanzr8SMo7A/6g7W9RwuW0=">AAABg3icZY/NSsNAFIXvVKu1/lVduilWRBBKEqquhEI37mzBNoUklsl4jUNnMmFmIpTSx3CrvonP4dsY225qz+rj3HvgnDgT3FjH+SGljc3y1nZlp7q7t39wWDs6HhiVa4Z9poTSw5gaFDzFvuVW4DDTSGUs0I/Hnb+7/4bacJU+2kmGkaRJyl84o7awAlMPk6QuR/6TN6o1nKYzV30d3CU02hfnD1+9znd3VGPhs2K5xNQyQY0JXCez0ZRqy5nAWTXMDWaUjWmCUyZjzZNXu+IGBaZUoomm8yGrEZHbyaxatHL/d1iHgdd0b5rXvaJeGxaqwCmcwSW4cAttuIcu9IGBgnf4gE9SJlfEI63Fa4ksMyewInL3C6PWZ0g=</latexit>

s � m2W

<latexit sha1_base64="kWpDfnCq/sqI95eB0sd5HLAQ2wo=">AAAByHicZZBLS8NAFIVv6qvGV9Slm2I3rkJSqG4DbsSFVLAPaEqZTK9xyGQmzEyUErLxN/lndKs/xLEVpPasPu6953C4ScGZNkHw7jQ2Nre2d5q77t7+weGRd3wy0LJUFPtUcqlGCdHImcC+YYbjqFBI8oTjMMmuf/bDZ1SaSfFg5gVOcpIK9sgoMXY09e7iBFMmqpwJVpAU67GZVF0mancoVdZiolUomSrU2vd9NxYyselZZYGJGQpTxyhmf+6p1w78YKHWOoS/0I6asFBv6tF4JmmZ2yjKidbjMChsA6IMoxxrNy41FoRmNryieaJY+mRWpmOLguSoJ9XiG6sWXpp57dpW4f8O6zDo+OGl373vtKNoWQ+acAbncAEhXEEEN9CDPlB4gw/4hC/n1imcF2e+PG04v55TWJHz+g3uk4Jr</latexit>

Work in progress...



A Simple Analysis
<latexit sha1_base64="R1+Kxwdjf04IN6CPsxUSHNGYneU=">AAAB3nicZZA7T8MwFIWd8irh1cLIYuiChIgSJGBCqgQDA0ORaIuoS3Cc22DVech2QFWUlQ2x8pv4B/ArWGEitFlKz3R07jnSp+slgitt2x9GZW5+YXGpumyurK6tb9Tqmx0Vp5JBm8UiljceVSB4BG3NtYCbRAINPQFdb3j2d+8+glQ8jq71KIF+SIOIDzijuojcmk/OgSgms8scn2KOiQ84IEFAE2x2XRKmdwdmlpMdTJSmbChBZETAQEsePGgqZfyUZ8TPiUo9EqW4KGZ5OdzHt2Xs1hq2ZY+FZ41TmkbT+mxXk7rZcmuM+DFLQ4g0E1SpnmMnup9RqTkTkJskVZAUODSAjIXeGGYq7RU2oiGofjb+0fREpHqUmwWV859h1nQOLefYOroq8JpooiraRrtoDznoBDXRBWqhNmLoHX2hb/Rj3BvPxovxOqlWjHKzhaZkvP0CV16K3g==</latexit>

�L = i�gW�µ
$
@ ⌫W

+
µ Z⌫

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=
<latexit sha1_base64="vakWXZyLFVyEQDW3UhFJEQirOJ0=">AAABeXicZY7LSsNAFIbP1FuMt6hLN2o2RSEkWuymi4Ably2YttCGMhmPcejkwsxEKKFP4FYfzmdxY0y7if1XH/85P3xRLrjSrvtNWlvbO7t7xr55cHh0fGKdng1VVkiGActEJscRVSh4ioHmWuA4l0iTSOAomj/+3UfvKBXP0me9yDFMaJzyV86orqrB7cyyXcetc7kJ3hps34A6/ZnFpi8ZKxJMNRNUqYnn5josqdScCVya00JhTtmcxliyJJI8ftONdlJhShNUYVnrNyei0IulWVl5/x02YXjneA9OZ9Cx/d5KDwy4gGtogwdd8OEJ+hAAA4QP+IQv+CFXpE1uVq8tst6cQyPk/hdWk2H5</latexit>

+
<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=
<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit> =

<latexit sha1_base64="vakWXZyLFVyEQDW3UhFJEQirOJ0=">AAABeXicZY7LSsNAFIbP1FuMt6hLN2o2RSEkWuymi4Ably2YttCGMhmPcejkwsxEKKFP4FYfzmdxY0y7if1XH/85P3xRLrjSrvtNWlvbO7t7xr55cHh0fGKdng1VVkiGActEJscRVSh4ioHmWuA4l0iTSOAomj/+3UfvKBXP0me9yDFMaJzyV86orqrB7cyyXcetc7kJ3hps34A6/ZnFpi8ZKxJMNRNUqYnn5josqdScCVya00JhTtmcxliyJJI8ftONdlJhShNUYVnrNyei0IulWVl5/x02YXjneA9OZ9Cx/d5KDwy4gGtogwdd8OEJ+hAAA4QP+IQv+CFXpE1uVq8tst6cQyPk/hdWk2H5</latexit>

+

<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+
· · ·

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit> =

<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+
· · ·

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=

<latexit sha1_base64="vakWXZyLFVyEQDW3UhFJEQirOJ0=">AAABeXicZY7LSsNAFIbP1FuMt6hLN2o2RSEkWuymi4Ably2YttCGMhmPcejkwsxEKKFP4FYfzmdxY0y7if1XH/85P3xRLrjSrvtNWlvbO7t7xr55cHh0fGKdng1VVkiGActEJscRVSh4ioHmWuA4l0iTSOAomj/+3UfvKBXP0me9yDFMaJzyV86orqrB7cyyXcetc7kJ3hps34A6/ZnFpi8ZKxJMNRNUqYnn5josqdScCVya00JhTtmcxliyJJI8ftONdlJhShNUYVnrNyei0IulWVl5/x02YXjneA9OZ9Cx/d5KDwy4gGtogwdd8OEJ+hAAA4QP+IQv+CFXpE1uVq8tst6cQyPk/hdWk2H5</latexit>

+

<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=

<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="G34zO0VJBbnud5LQH1NfN5EkWxw=">AAABunicZY9LS8NAFIVv6qM1vqIu3QwWpC4sSUt1oxBw47IF+4CmhMn0GodOkiEzEUro3/HXuFXwD4g/w/SBUHtWH+fcA+cGUnClbfvLKG1t7+yWK3vm/sHh0bF1ctpTSZYy7LJEJOkgoAoFj7GruRY4kCnSKBDYDyYP87z/iqniSfykpxJHEQ1j/swZ1YXlW24+uyfeGElIvJBKUvNQ+g7x2DjRZM6Nq0Vg1ub2NVkaf2mT+FbVrtsLkU1wVlB1Lzs/35Vyq+1bzBsnLIsw1kxQpYaOLfUop6nmTODM9DKFkrIJDTFnUZDy8EWvucMCYxqhGuWL/9crItPTmVmscv5v2IReo+7c1FudYp4LS1XgHC6gBg7cgguP0IYuMHiDd/iAT+POCAxuTJanJWPVOYM1GfoXbRd5jQ==</latexit>

= �g(✏1 · ✏2)(p1 � p2) · ✏3
<latexit sha1_base64="6FoIMyuJg9neeK1txnsf8pATxv8=">AAABfXicZY/NTsJAFIXv4B9WxapLN0ZC4kKb1kTYuCBx4xKNpSRQm5nxihOmP5mZmpCGjS/gVh7Np9EKbCpn9eXce5JzWCaFNq77TWobm1vbO/Vda2//oHFoHx33dZorjj5PZaoGjGqUIkHfCCNxkCmkMZMYsMnd3z14R6VFmjyZaYZhTMeJeBWcmtLyg8h7vorspuu4C52tg7eCZrfV/miw+WMvsvnoJeV5jInhkmo99NzMhAVVRnCJM2uUa8won9AxFjxmSozfTMUdlpjQGHVYLCZUIzI305lVtvL+d1iH/rXjtZ2bh7LeLSxVh1M4hwvwoANduIce+MBBwCd8wRx+SItcEmf5WiOrzAlURDq/SThllQ==</latexit>

W�1

<latexit sha1_base64="i519V7Pybyub1DmTt7d8NMSitY0=">AAABfXicZY/NSsNAFIVv6l+NWqMu3YilICghKbTduCi4cVnFNIU2hpnxGodOfpiZCCV04wu4tY/m02hsu4k9q49z74FzaCa40o7zbdS2tnd29+r75sHhUePYOjkdqjSXDD2WilSOKFEoeIKe5lrgKJNIYirQp9O7v7v/jlLxNHnSswyDmEQJf+WM6NLy/LD9fB1aTcd2lrrYBHcNzX6r+9Ggi8dBaLHJS8ryGBPNBFFq7DqZDgoiNWcC5+YkV5gRNiURFiymkkdvuuKOS0xIjCoolhOqEZHr2dwsW7n/O2zCsG27XbvzUNa7hZXqcA6XcAUu9KAP9zAADxhw+IQvWMCP0TJuDHv1WjPWmTOoyOj9AkglZZQ=</latexit>

W+2

<latexit sha1_base64="r/ppWj5QOHcVXWrMe3cBrkGPbAM=">AAABgHicZY/NSsNAFIXvxL82/kVdCip201VMFBXERcGNyxZMG2xCmRmvcejkh8xEKCFLX8CtPoiv4jP4Esa2m9qz+jj3HjiHZVIo7TjfxFhZXVvfaDTNza3tnV1rb7+v0iLn6PFUprnPqEIpEvS00BL9LEcaM4kDNr77uw9eMVciTR70JMMwplEingWnurb8x0AVrLyoRlbLsZ2pTpbBnUOr0zz66v28HXdHFg+eUl7EmGguqVJD18l0WNJcCy6xMoNCYUb5mEZY8pjlInrRC+6wxoTGqMJyumIxIgs9qcy6lfu/wzL0z233yr7s1fVuYaYGHMIptMGFa+jAPXTBAw4S3uEDPolB2uSMuLNXg8wzB7AgcvML77hm9A==</latexit>

Z3
<latexit sha1_base64="ezt1mnMkdoXyk2SNaWXAszFaPC0=">AAAB2nicZZC7TsMwFIZPyq2EW4CRJaJLEahKioC1EksXpCLRi1SH1DFOsOpcFDtIVZSFDbHyMrwAPAMbD8AKIyJN26H0H45+fcfn+LediDMhDeNDKS0tr6yuldfVjc2t7R1td68jwiQmtE1CHsY9BwvKWUDbkklOe1FMse9w2nWGl+N+94HGgoXBjRxF1PKxFzCXESxzZGuDNEOS+VSoyGGe1zf1Y91FnLqyqiM3xiSNbPO2nqVXeTlRZ6i+iE5nCMXMu5dHerHQsrWKUTMK6YvGnJpKo/H++jn4bbZsjaC7kCQ+DSThWIi+aUTSSnEsGeE0U1EiaITJEHs0Jb5TXDZH+7kNcP4kKy3+Z36EJ3KUqXkq83+GRdOp18zz2tn1OB5MVIYDOIQqmHABDWhCC9pA4A2+4Bt+FKQ8Kk/K8+RoSZnO7MOclJc/nxSKmQ==</latexit>

⇥

1 + f

✓
p21
M2
,
p22
M2
,
p23
M2

◆�

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=
<latexit sha1_base64="vakWXZyLFVyEQDW3UhFJEQirOJ0=">AAABeXicZY7LSsNAFIbP1FuMt6hLN2o2RSEkWuymi4Ably2YttCGMhmPcejkwsxEKKFP4FYfzmdxY0y7if1XH/85P3xRLrjSrvtNWlvbO7t7xr55cHh0fGKdng1VVkiGActEJscRVSh4ioHmWuA4l0iTSOAomj/+3UfvKBXP0me9yDFMaJzyV86orqrB7cyyXcetc7kJ3hps34A6/ZnFpi8ZKxJMNRNUqYnn5josqdScCVya00JhTtmcxliyJJI8ftONdlJhShNUYVnrNyei0IulWVl5/x02YXjneA9OZ9Cx/d5KDwy4gGtogwdd8OEJ+hAAA4QP+IQv+CFXpE1uVq8tst6cQyPk/hdWk2H5</latexit>

+
<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=
<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit> =

<latexit sha1_base64="vakWXZyLFVyEQDW3UhFJEQirOJ0=">AAABeXicZY7LSsNAFIbP1FuMt6hLN2o2RSEkWuymi4Ably2YttCGMhmPcejkwsxEKKFP4FYfzmdxY0y7if1XH/85P3xRLrjSrvtNWlvbO7t7xr55cHh0fGKdng1VVkiGActEJscRVSh4ioHmWuA4l0iTSOAomj/+3UfvKBXP0me9yDFMaJzyV86orqrB7cyyXcetc7kJ3hps34A6/ZnFpi8ZKxJMNRNUqYnn5josqdScCVya00JhTtmcxliyJJI8ftONdlJhShNUYVnrNyei0IulWVl5/x02YXjneA9OZ9Cx/d5KDwy4gGtogwdd8OEJ+hAAA4QP+IQv+CFXpE1uVq8tst6cQyPk/hdWk2H5</latexit>

+

<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+
· · ·

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit> =

<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+
· · ·

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=

<latexit sha1_base64="vakWXZyLFVyEQDW3UhFJEQirOJ0=">AAABeXicZY7LSsNAFIbP1FuMt6hLN2o2RSEkWuymi4Ably2YttCGMhmPcejkwsxEKKFP4FYfzmdxY0y7if1XH/85P3xRLrjSrvtNWlvbO7t7xr55cHh0fGKdng1VVkiGActEJscRVSh4ioHmWuA4l0iTSOAomj/+3UfvKBXP0me9yDFMaJzyV86orqrB7cyyXcetc7kJ3hps34A6/ZnFpi8ZKxJMNRNUqYnn5josqdScCVya00JhTtmcxliyJJI8ftONdlJhShNUYVnrNyei0IulWVl5/x02YXjneA9OZ9Cx/d5KDwy4gGtogwdd8OEJ+hAAA4QP+IQv+CFXpE1uVq8tst6cQyPk/hdWk2H5</latexit>

+

<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=

<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="hANH0CWR2xDC4foOisuzjURgIIw=">AAABeXicSyrIySwuMTC4ycjEzMLKxs7BycXNw8vHLyAoFFacX1qUnBqanJ+TXxSRlFicmpOZlxpaklmSkxpRUJSamJuUkxqelO0Mkg8vSy0qzszPCympLEiNzU1Mz8tMy0xOLAEKBRbGCygb6BmAgQImwxDKUHZQ1LbeYfPpQkC8QHJMSn5yaW5qXklyTmJxcbShQUFJbHViUUlmck5qLVdMaXFqQWJydmJ6anVyblJRZnpGCYpoNJCZl5ibWhxbDXY+qpac0pLKWi6gqwzR3YDJCDPSMzTTMw0EOs+GAQI4GKQZlBg0GAwZzBkcGDwYAhhCGZIZUhm6GaYwTGX4zajIqMGoBVHKxAjVI8yAAhiNAYkZZXE=</latexit>

q

<latexit sha1_base64="3WEsjz9T1hTDFO5vbmImzTo8zXo=">AAABf3icZY/NSsNAFIXv1L8a/6Iu3ahdKAghEVTELgpuXFYwTaEJZTJe45DJjzMToYQ8hFt9ER/Dra/hExjbbmLP6uPce+CcMBdcadv+Jq2l5ZXVtfa6sbG5tb1j7u4NVFZIhi7LRCaHIVUoeIqu5lrgMJdIk1CgF8a3f3fvFaXiWfqgJzkGCY1S/sQZ1bXl+SGV5Us1Nju2ZU91uAjOHDq9o7Obz+7PV39sMv8xY0WCqWaCKjVy7FwHJZWaM4GV4RcKc8piGmHJklDy6Fk33FGNKU1QBeV0RDMiCj2pjLqV87/DIgzOLefSuriv63VhpjYcwDGcggNX0IM76IMLDGJ4g3f4IIScEIvYs9cWmWf2oSFy/QsD6Wc3</latexit>

q̄

<latexit sha1_base64="iAUniJ2rMofx95uLbQvNFoZQpQk=">AAABe3icSyrIySwuMTC4ycjEzMLKxs7BycXNw8vHLyAoFFacX1qUnBqanJ+TXxSRlFicmpOZlxpaklmSkxpRUJSamJuUkxqelO0Mkg8vSy0qzszPCympLEiNzU1Mz8tMy0xOLAEKBYfHaccLKBvoGYCBAibDEMpQduCU2xH4ulU+IF4gOSYlP7k0NzWvJDknsbg42tCgoCS2OrGoJDM5J7WWK6a0OLUgMTk7MT21Ojk3qSgzPaMERTQayMxLzE0tjq0GewBVS05pSWUtF9BVhuhuwGSEGekZmumZBgKdZ8MAARwM0gxKDBoMhgzmDA4MHgwBDKEMyQzpDL0M0ximM/xlVGbUYtSBKGVihOoRZkABjKYA2tdldg==</latexit>

W+

<latexit sha1_base64="vS96MHT58ugk1W3TSFup5ZEe3Vk=">AAABeXicSyrIySwuMTC4ycjEzMLKxs7BycXNw8vHLyAoFFacX1qUnBqanJ+TXxSRlFicmpOZlxpaklmSkxpRUJSamJuUkxqelO0Mkg8vSy0qzszPCympLEiNzU1Mz8tMy0xOLAEKBUbFCygb6BmAgQImwxDKUHbglNsR+LpVPiBeIDkmJT+5NDc1ryQ5J7G4ONrQoKAktjqxqCQzOSe1liumtDi1IDE5OzE9tTo5N6koMz2jBEU0GsjMS8xNLY6tBjsfVUtOaUllLRfQVYbobsBkhBnpGZrpmQYCnWfDAAEcDNIMSgwaDIYM5gwODB4MAQyhDMkMqQzdDFMYpjL8ZlRk1GDUgihlYoTqEWZAAYzGAP/SZNw=</latexit>

Z

<latexit sha1_base64="br6Vc+9+hNZkALY5+NZYT3lgFFo=">AAABiXicZY+7TsNAFETvhlewgRgoaaKkoYpsJB6ispSGMkg4iRRb1nq5hFXWj+yukSLLH8A30ELN90DHn2CSNCZTHc29I81EmeBK2/YXaWxt7+zuNfcN8+DwqGUdnwxVmkuGHktFKscRVSh4gp7mWuA4k0jjSOAomvX/7qMXlIqnyYNeZBjEdJrwJ86orqzQahWlr3jc9tVc6kKVodW1e/ZS7U1w1tB1O6+fP9+FOQgt5j+mLI8x0UxQpSaOnemgoFJzJrA0/FxhRtmMTrFgcST59FnX3EmFCY1RBcVyTj0icr0ojaqV87/DJgwves5V7/K+qufCSk04gw6cgwPX4MIdDMADBjm8wTt8EJM45Ibcrl4bZJ05hZpI/xeqGGtu</latexit>

⇠
p
s

<latexit sha1_base64="Bs9NcCanzr8SMo7A/6g7W9RwuW0=">AAABg3icZY/NSsNAFIXvVKu1/lVduilWRBBKEqquhEI37mzBNoUklsl4jUNnMmFmIpTSx3CrvonP4dsY225qz+rj3HvgnDgT3FjH+SGljc3y1nZlp7q7t39wWDs6HhiVa4Z9poTSw5gaFDzFvuVW4DDTSGUs0I/Hnb+7/4bacJU+2kmGkaRJyl84o7awAlMPk6QuR/6TN6o1nKYzV30d3CU02hfnD1+9znd3VGPhs2K5xNQyQY0JXCez0ZRqy5nAWTXMDWaUjWmCUyZjzZNXu+IGBaZUoomm8yGrEZHbyaxatHL/d1iHgdd0b5rXvaJeGxaqwCmcwSW4cAttuIcu9IGBgnf4gE9SJlfEI63Fa4ksMyewInL3C6PWZ0g=</latexit>

s � m2W

<latexit sha1_base64="QTWMxU4jqIeqe9p+Fow/ES7J008=">AAAB/HicZZC7SgNBFIZn4i2uGlctFGwG00QiYTegVkLAJk0gorlgZo2zk8k6ZPbCzqwYlrXwWezEVvAJfAY7S59CzLVI8lff+WfOOT/HDgSXyjC+YWppeWV1Lb2ubWxuZbb1nd269KOQshr1hR82bSKZ4B6rKa4EawYhI64tWMPuXQ7fG48slNz3blQ/YJZLHI93OSVqYLX1FyxpGFcSdIEm1MaKPan4upJoeYQ7DDkI29xxWibKoy4WrKtyCHdDQmOZxJW7YnKijUu33RhUc9bt1MIhdx7U8XiYNZw8XahnjYIxEloEcwLZUunr8+f+r1xt6xR3fBq5zFNUEClbphEoKyah4lSwRMORZAGhPeKwmLr2aO+M2xqgR1wmrXh0wdkWEal+og1SmfMZFqFeLJhnhdOrYTwwVhocgiOQAyY4ByVQBlVQAxT8wgzchwfwGb7CN/g+/pqCk549MCP48Q+3X5VP</latexit>

M =MSM + �g


1 + f

✓
s

M2
,
m2W
M2
,
m2Z
M2

◆�
�M

<latexit sha1_base64="kWpDfnCq/sqI95eB0sd5HLAQ2wo=">AAAByHicZZBLS8NAFIVv6qvGV9Slm2I3rkJSqG4DbsSFVLAPaEqZTK9xyGQmzEyUErLxN/lndKs/xLEVpPasPu6953C4ScGZNkHw7jQ2Nre2d5q77t7+weGRd3wy0LJUFPtUcqlGCdHImcC+YYbjqFBI8oTjMMmuf/bDZ1SaSfFg5gVOcpIK9sgoMXY09e7iBFMmqpwJVpAU67GZVF0mancoVdZiolUomSrU2vd9NxYyselZZYGJGQpTxyhmf+6p1w78YKHWOoS/0I6asFBv6tF4JmmZ2yjKidbjMChsA6IMoxxrNy41FoRmNryieaJY+mRWpmOLguSoJ9XiG6sWXpp57dpW4f8O6zDo+OGl373vtKNoWQ+acAbncAEhXEEEN9CDPlB4gw/4hC/n1imcF2e+PG04v55TWJHz+g3uk4Jr</latexit>

Work in progress...



A Simple Analysis
<latexit sha1_base64="R1+Kxwdjf04IN6CPsxUSHNGYneU=">AAAB3nicZZA7T8MwFIWd8irh1cLIYuiChIgSJGBCqgQDA0ORaIuoS3Cc22DVech2QFWUlQ2x8pv4B/ArWGEitFlKz3R07jnSp+slgitt2x9GZW5+YXGpumyurK6tb9Tqmx0Vp5JBm8UiljceVSB4BG3NtYCbRAINPQFdb3j2d+8+glQ8jq71KIF+SIOIDzijuojcmk/OgSgms8scn2KOiQ84IEFAE2x2XRKmdwdmlpMdTJSmbChBZETAQEsePGgqZfyUZ8TPiUo9EqW4KGZ5OdzHt2Xs1hq2ZY+FZ41TmkbT+mxXk7rZcmuM+DFLQ4g0E1SpnmMnup9RqTkTkJskVZAUODSAjIXeGGYq7RU2oiGofjb+0fREpHqUmwWV859h1nQOLefYOroq8JpooiraRrtoDznoBDXRBWqhNmLoHX2hb/Rj3BvPxovxOqlWjHKzhaZkvP0CV16K3g==</latexit>

�L = i�gW�µ
$
@ ⌫W

+
µ Z⌫

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=
<latexit sha1_base64="vakWXZyLFVyEQDW3UhFJEQirOJ0=">AAABeXicZY7LSsNAFIbP1FuMt6hLN2o2RSEkWuymi4Ably2YttCGMhmPcejkwsxEKKFP4FYfzmdxY0y7if1XH/85P3xRLrjSrvtNWlvbO7t7xr55cHh0fGKdng1VVkiGActEJscRVSh4ioHmWuA4l0iTSOAomj/+3UfvKBXP0me9yDFMaJzyV86orqrB7cyyXcetc7kJ3hps34A6/ZnFpi8ZKxJMNRNUqYnn5josqdScCVya00JhTtmcxliyJJI8ftONdlJhShNUYVnrNyei0IulWVl5/x02YXjneA9OZ9Cx/d5KDwy4gGtogwdd8OEJ+hAAA4QP+IQv+CFXpE1uVq8tst6cQyPk/hdWk2H5</latexit>

+
<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=
<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit> =

<latexit sha1_base64="vakWXZyLFVyEQDW3UhFJEQirOJ0=">AAABeXicZY7LSsNAFIbP1FuMt6hLN2o2RSEkWuymi4Ably2YttCGMhmPcejkwsxEKKFP4FYfzmdxY0y7if1XH/85P3xRLrjSrvtNWlvbO7t7xr55cHh0fGKdng1VVkiGActEJscRVSh4ioHmWuA4l0iTSOAomj/+3UfvKBXP0me9yDFMaJzyV86orqrB7cyyXcetc7kJ3hps34A6/ZnFpi8ZKxJMNRNUqYnn5josqdScCVya00JhTtmcxliyJJI8ftONdlJhShNUYVnrNyei0IulWVl5/x02YXjneA9OZ9Cx/d5KDwy4gGtogwdd8OEJ+hAAA4QP+IQv+CFXpE1uVq8tst6cQyPk/hdWk2H5</latexit>

+

<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+
· · ·

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit> =

<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+
· · ·

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=

<latexit sha1_base64="vakWXZyLFVyEQDW3UhFJEQirOJ0=">AAABeXicZY7LSsNAFIbP1FuMt6hLN2o2RSEkWuymi4Ably2YttCGMhmPcejkwsxEKKFP4FYfzmdxY0y7if1XH/85P3xRLrjSrvtNWlvbO7t7xr55cHh0fGKdng1VVkiGActEJscRVSh4ioHmWuA4l0iTSOAomj/+3UfvKBXP0me9yDFMaJzyV86orqrB7cyyXcetc7kJ3hps34A6/ZnFpi8ZKxJMNRNUqYnn5josqdScCVya00JhTtmcxliyJJI8ftONdlJhShNUYVnrNyei0IulWVl5/x02YXjneA9OZ9Cx/d5KDwy4gGtogwdd8OEJ+hAAA4QP+IQv+CFXpE1uVq8tst6cQyPk/hdWk2H5</latexit>

+

<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=

<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="G34zO0VJBbnud5LQH1NfN5EkWxw=">AAABunicZY9LS8NAFIVv6qM1vqIu3QwWpC4sSUt1oxBw47IF+4CmhMn0GodOkiEzEUro3/HXuFXwD4g/w/SBUHtWH+fcA+cGUnClbfvLKG1t7+yWK3vm/sHh0bF1ctpTSZYy7LJEJOkgoAoFj7GruRY4kCnSKBDYDyYP87z/iqniSfykpxJHEQ1j/swZ1YXlW24+uyfeGElIvJBKUvNQ+g7x2DjRZM6Nq0Vg1ub2NVkaf2mT+FbVrtsLkU1wVlB1Lzs/35Vyq+1bzBsnLIsw1kxQpYaOLfUop6nmTODM9DKFkrIJDTFnUZDy8EWvucMCYxqhGuWL/9crItPTmVmscv5v2IReo+7c1FudYp4LS1XgHC6gBg7cgguP0IYuMHiDd/iAT+POCAxuTJanJWPVOYM1GfoXbRd5jQ==</latexit>

= �g(✏1 · ✏2)(p1 � p2) · ✏3
<latexit sha1_base64="6FoIMyuJg9neeK1txnsf8pATxv8=">AAABfXicZY/NTsJAFIXv4B9WxapLN0ZC4kKb1kTYuCBx4xKNpSRQm5nxihOmP5mZmpCGjS/gVh7Np9EKbCpn9eXce5JzWCaFNq77TWobm1vbO/Vda2//oHFoHx33dZorjj5PZaoGjGqUIkHfCCNxkCmkMZMYsMnd3z14R6VFmjyZaYZhTMeJeBWcmtLyg8h7vorspuu4C52tg7eCZrfV/miw+WMvsvnoJeV5jInhkmo99NzMhAVVRnCJM2uUa8won9AxFjxmSozfTMUdlpjQGHVYLCZUIzI305lVtvL+d1iH/rXjtZ2bh7LeLSxVh1M4hwvwoANduIce+MBBwCd8wRx+SItcEmf5WiOrzAlURDq/SThllQ==</latexit>

W�1

<latexit sha1_base64="i519V7Pybyub1DmTt7d8NMSitY0=">AAABfXicZY/NSsNAFIVv6l+NWqMu3YilICghKbTduCi4cVnFNIU2hpnxGodOfpiZCCV04wu4tY/m02hsu4k9q49z74FzaCa40o7zbdS2tnd29+r75sHhUePYOjkdqjSXDD2WilSOKFEoeIKe5lrgKJNIYirQp9O7v7v/jlLxNHnSswyDmEQJf+WM6NLy/LD9fB1aTcd2lrrYBHcNzX6r+9Ggi8dBaLHJS8ryGBPNBFFq7DqZDgoiNWcC5+YkV5gRNiURFiymkkdvuuKOS0xIjCoolhOqEZHr2dwsW7n/O2zCsG27XbvzUNa7hZXqcA6XcAUu9KAP9zAADxhw+IQvWMCP0TJuDHv1WjPWmTOoyOj9AkglZZQ=</latexit>

W+2

<latexit sha1_base64="r/ppWj5QOHcVXWrMe3cBrkGPbAM=">AAABgHicZY/NSsNAFIXvxL82/kVdCip201VMFBXERcGNyxZMG2xCmRmvcejkh8xEKCFLX8CtPoiv4jP4Esa2m9qz+jj3HjiHZVIo7TjfxFhZXVvfaDTNza3tnV1rb7+v0iLn6PFUprnPqEIpEvS00BL9LEcaM4kDNr77uw9eMVciTR70JMMwplEingWnurb8x0AVrLyoRlbLsZ2pTpbBnUOr0zz66v28HXdHFg+eUl7EmGguqVJD18l0WNJcCy6xMoNCYUb5mEZY8pjlInrRC+6wxoTGqMJyumIxIgs9qcy6lfu/wzL0z233yr7s1fVuYaYGHMIptMGFa+jAPXTBAw4S3uEDPolB2uSMuLNXg8wzB7AgcvML77hm9A==</latexit>

Z3
<latexit sha1_base64="ezt1mnMkdoXyk2SNaWXAszFaPC0=">AAAB2nicZZC7TsMwFIZPyq2EW4CRJaJLEahKioC1EksXpCLRi1SH1DFOsOpcFDtIVZSFDbHyMrwAPAMbD8AKIyJN26H0H45+fcfn+LediDMhDeNDKS0tr6yuldfVjc2t7R1td68jwiQmtE1CHsY9BwvKWUDbkklOe1FMse9w2nWGl+N+94HGgoXBjRxF1PKxFzCXESxzZGuDNEOS+VSoyGGe1zf1Y91FnLqyqiM3xiSNbPO2nqVXeTlRZ6i+iE5nCMXMu5dHerHQsrWKUTMK6YvGnJpKo/H++jn4bbZsjaC7kCQ+DSThWIi+aUTSSnEsGeE0U1EiaITJEHs0Jb5TXDZH+7kNcP4kKy3+Z36EJ3KUqXkq83+GRdOp18zz2tn1OB5MVIYDOIQqmHABDWhCC9pA4A2+4Bt+FKQ8Kk/K8+RoSZnO7MOclJc/nxSKmQ==</latexit>

⇥

1 + f

✓
p21
M2
,
p22
M2
,
p23
M2

◆�

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=
<latexit sha1_base64="vakWXZyLFVyEQDW3UhFJEQirOJ0=">AAABeXicZY7LSsNAFIbP1FuMt6hLN2o2RSEkWuymi4Ably2YttCGMhmPcejkwsxEKKFP4FYfzmdxY0y7if1XH/85P3xRLrjSrvtNWlvbO7t7xr55cHh0fGKdng1VVkiGActEJscRVSh4ioHmWuA4l0iTSOAomj/+3UfvKBXP0me9yDFMaJzyV86orqrB7cyyXcetc7kJ3hps34A6/ZnFpi8ZKxJMNRNUqYnn5josqdScCVya00JhTtmcxliyJJI8ftONdlJhShNUYVnrNyei0IulWVl5/x02YXjneA9OZ9Cx/d5KDwy4gGtogwdd8OEJ+hAAA4QP+IQv+CFXpE1uVq8tst6cQyPk/hdWk2H5</latexit>

+
<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=
<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit> =

<latexit sha1_base64="vakWXZyLFVyEQDW3UhFJEQirOJ0=">AAABeXicZY7LSsNAFIbP1FuMt6hLN2o2RSEkWuymi4Ably2YttCGMhmPcejkwsxEKKFP4FYfzmdxY0y7if1XH/85P3xRLrjSrvtNWlvbO7t7xr55cHh0fGKdng1VVkiGActEJscRVSh4ioHmWuA4l0iTSOAomj/+3UfvKBXP0me9yDFMaJzyV86orqrB7cyyXcetc7kJ3hps34A6/ZnFpi8ZKxJMNRNUqYnn5josqdScCVya00JhTtmcxliyJJI8ftONdlJhShNUYVnrNyei0IulWVl5/x02YXjneA9OZ9Cx/d5KDwy4gGtogwdd8OEJ+hAAA4QP+IQv+CFXpE1uVq8tst6cQyPk/hdWk2H5</latexit>

+

<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+
· · ·

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit> =

<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+
· · ·

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=

<latexit sha1_base64="vakWXZyLFVyEQDW3UhFJEQirOJ0=">AAABeXicZY7LSsNAFIbP1FuMt6hLN2o2RSEkWuymi4Ably2YttCGMhmPcejkwsxEKKFP4FYfzmdxY0y7if1XH/85P3xRLrjSrvtNWlvbO7t7xr55cHh0fGKdng1VVkiGActEJscRVSh4ioHmWuA4l0iTSOAomj/+3UfvKBXP0me9yDFMaJzyV86orqrB7cyyXcetc7kJ3hps34A6/ZnFpi8ZKxJMNRNUqYnn5josqdScCVya00JhTtmcxliyJJI8ftONdlJhShNUYVnrNyei0IulWVl5/x02YXjneA9OZ9Cx/d5KDwy4gGtogwdd8OEJ+hAAA4QP+IQv+CFXpE1uVq8tst6cQyPk/hdWk2H5</latexit>

+

<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="Iz5iR37+pAXNiS1QcKaT4tQAdSQ=">AAABeXicZY7LSsNAFIbP1EtjvEVdulGzKS5CosVuFAJuXLZg2kIbymQ8xqGTCzMToYQ+gVt9OJ/FjTHtJvZfffzn/PBFueBKu+43aW1t7+y2jT1z/+Dw6Ng6OR2qrJAMA5aJTI4jqlDwFAPNtcBxLpEmkcBRNH/8u4/eUSqepc96kWOY0Djlr5xRXVWDh5llu45b52ITvDXYvgF1+jOLTV8yViSYaiaoUhPPzXVYUqk5E7g0p4XCnLI5jbFkSSR5/KYb7aTClCaowrLWb05EoRdLs7Ly/jtswvDG8e6c7qBr+/crPTDgHK6gAx70wIcn6EMADBA+4BO+4Idckg65Xr22yHpzBo2Q219qDWIL</latexit>=

<latexit sha1_base64="Ed7nB4dd4dUjwMT+fISxL2cUnEA=">AAABgHicZY9LS8NAFIXvxFeMr6hLN8VsCkJMpFQQFwE3LiuYNtCEMple49DJg8xEKKF/wq3+Mf+NMe0m9qw+zr0HzokLwaVynB+i7ezu7R/oh8bR8cnpmXl+MZZ5VTL0WS7yMoipRMEz9BVXAoOiRJrGAifx4unvPvnAUvI8e1XLAqOUJhl/44yqxgpueiGb50rOTMuxnVa9bXA3YHk6tBrNTBbOc1almCkmqJRT1ylUVNNScSZwZYSVxIKyBU2wZmlc8uRdddxpgxlNUUZ1u6IbEZVaroymlfu/wzaM72x3aA9eBpb3uK4HOlzBNfTBhXvw4BlG4AMDAZ/wBd9EI31yS9z1q0Y2mUvoiDz8AgakY9k=</latexit>

+ · · ·

<latexit sha1_base64="hANH0CWR2xDC4foOisuzjURgIIw=">AAABeXicSyrIySwuMTC4ycjEzMLKxs7BycXNw8vHLyAoFFacX1qUnBqanJ+TXxSRlFicmpOZlxpaklmSkxpRUJSamJuUkxqelO0Mkg8vSy0qzszPCympLEiNzU1Mz8tMy0xOLAEKBRbGCygb6BmAgQImwxDKUHZQ1LbeYfPpQkC8QHJMSn5yaW5qXklyTmJxcbShQUFJbHViUUlmck5qLVdMaXFqQWJydmJ6anVyblJRZnpGCYpoNJCZl5ibWhxbDXY+qpac0pLKWi6gqwzR3YDJCDPSMzTTMw0EOs+GAQI4GKQZlBg0GAwZzBkcGDwYAhhCGZIZUhm6GaYwTGX4zajIqMGoBVHKxAjVI8yAAhiNAYkZZXE=</latexit>

q

<latexit sha1_base64="3WEsjz9T1hTDFO5vbmImzTo8zXo=">AAABf3icZY/NSsNAFIXv1L8a/6Iu3ahdKAghEVTELgpuXFYwTaEJZTJe45DJjzMToYQ8hFt9ER/Dra/hExjbbmLP6uPce+CcMBdcadv+Jq2l5ZXVtfa6sbG5tb1j7u4NVFZIhi7LRCaHIVUoeIqu5lrgMJdIk1CgF8a3f3fvFaXiWfqgJzkGCY1S/sQZ1bXl+SGV5Us1Nju2ZU91uAjOHDq9o7Obz+7PV39sMv8xY0WCqWaCKjVy7FwHJZWaM4GV4RcKc8piGmHJklDy6Fk33FGNKU1QBeV0RDMiCj2pjLqV87/DIgzOLefSuriv63VhpjYcwDGcggNX0IM76IMLDGJ4g3f4IIScEIvYs9cWmWf2oSFy/QsD6Wc3</latexit>

q̄

<latexit sha1_base64="iAUniJ2rMofx95uLbQvNFoZQpQk=">AAABe3icSyrIySwuMTC4ycjEzMLKxs7BycXNw8vHLyAoFFacX1qUnBqanJ+TXxSRlFicmpOZlxpaklmSkxpRUJSamJuUkxqelO0Mkg8vSy0qzszPCympLEiNzU1Mz8tMy0xOLAEKBYfHaccLKBvoGYCBAibDEMpQduCU2xH4ulU+IF4gOSYlP7k0NzWvJDknsbg42tCgoCS2OrGoJDM5J7WWK6a0OLUgMTk7MT21Ojk3qSgzPaMERTQayMxLzE0tjq0GewBVS05pSWUtF9BVhuhuwGSEGekZmumZBgKdZ8MAARwM0gxKDBoMhgzmDA4MHgwBDKEMyQzpDL0M0ximM/xlVGbUYtSBKGVihOoRZkABjKYA2tdldg==</latexit>

W+

<latexit sha1_base64="vS96MHT58ugk1W3TSFup5ZEe3Vk=">AAABeXicSyrIySwuMTC4ycjEzMLKxs7BycXNw8vHLyAoFFacX1qUnBqanJ+TXxSRlFicmpOZlxpaklmSkxpRUJSamJuUkxqelO0Mkg8vSy0qzszPCympLEiNzU1Mz8tMy0xOLAEKBUbFCygb6BmAgQImwxDKUHbglNsR+LpVPiBeIDkmJT+5NDc1ryQ5J7G4ONrQoKAktjqxqCQzOSe1liumtDi1IDE5OzE9tTo5N6koMz2jBEU0GsjMS8xNLY6tBjsfVUtOaUllLRfQVYbobsBkhBnpGZrpmQYCnWfDAAEcDNIMSgwaDIYM5gwODB4MAQyhDMkMqQzdDFMYpjL8ZlRk1GDUgihlYoTqEWZAAYzGAP/SZNw=</latexit>

Z

<latexit sha1_base64="br6Vc+9+hNZkALY5+NZYT3lgFFo=">AAABiXicZY+7TsNAFETvhlewgRgoaaKkoYpsJB6ispSGMkg4iRRb1nq5hFXWj+yukSLLH8A30ELN90DHn2CSNCZTHc29I81EmeBK2/YXaWxt7+zuNfcN8+DwqGUdnwxVmkuGHktFKscRVSh4gp7mWuA4k0jjSOAomvX/7qMXlIqnyYNeZBjEdJrwJ86orqzQahWlr3jc9tVc6kKVodW1e/ZS7U1w1tB1O6+fP9+FOQgt5j+mLI8x0UxQpSaOnemgoFJzJrA0/FxhRtmMTrFgcST59FnX3EmFCY1RBcVyTj0icr0ojaqV87/DJgwves5V7/K+qufCSk04gw6cgwPX4MIdDMADBjm8wTt8EJM45Ibcrl4bZJ05hZpI/xeqGGtu</latexit>

⇠
p
s

<latexit sha1_base64="Bs9NcCanzr8SMo7A/6g7W9RwuW0=">AAABg3icZY/NSsNAFIXvVKu1/lVduilWRBBKEqquhEI37mzBNoUklsl4jUNnMmFmIpTSx3CrvonP4dsY225qz+rj3HvgnDgT3FjH+SGljc3y1nZlp7q7t39wWDs6HhiVa4Z9poTSw5gaFDzFvuVW4DDTSGUs0I/Hnb+7/4bacJU+2kmGkaRJyl84o7awAlMPk6QuR/6TN6o1nKYzV30d3CU02hfnD1+9znd3VGPhs2K5xNQyQY0JXCez0ZRqy5nAWTXMDWaUjWmCUyZjzZNXu+IGBaZUoomm8yGrEZHbyaxatHL/d1iHgdd0b5rXvaJeGxaqwCmcwSW4cAttuIcu9IGBgnf4gE9SJlfEI63Fa4ksMyewInL3C6PWZ0g=</latexit>

s � m2W

<latexit sha1_base64="QTWMxU4jqIeqe9p+Fow/ES7J008=">AAAB/HicZZC7SgNBFIZn4i2uGlctFGwG00QiYTegVkLAJk0gorlgZo2zk8k6ZPbCzqwYlrXwWezEVvAJfAY7S59CzLVI8lff+WfOOT/HDgSXyjC+YWppeWV1Lb2ubWxuZbb1nd269KOQshr1hR82bSKZ4B6rKa4EawYhI64tWMPuXQ7fG48slNz3blQ/YJZLHI93OSVqYLX1FyxpGFcSdIEm1MaKPan4upJoeYQ7DDkI29xxWibKoy4WrKtyCHdDQmOZxJW7YnKijUu33RhUc9bt1MIhdx7U8XiYNZw8XahnjYIxEloEcwLZUunr8+f+r1xt6xR3fBq5zFNUEClbphEoKyah4lSwRMORZAGhPeKwmLr2aO+M2xqgR1wmrXh0wdkWEal+og1SmfMZFqFeLJhnhdOrYTwwVhocgiOQAyY4ByVQBlVQAxT8wgzchwfwGb7CN/g+/pqCk549MCP48Q+3X5VP</latexit>

M =MSM + �g


1 + f

✓
s
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m2W
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,
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◆�
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<latexit sha1_base64="pTzEKTWlSrxdSt0hoEYJb05CAuM=">AAAB7HicdVDLTgJBEJxBBVxfqEcvG7ngI2QXI4InEi9eTDCRR2SQzA7NMmH2kZlZE7LZv/BmvPor/oL+jHEBOWBinaqqu7o77YSCK21ZXziztr6RzeU3ja3tnd29wv5BWwWRZNBigQhk16EKBPehpbkW0A0lUM8R0HEmN7N65xmk4oH/oKch9D3q+nzEGdWpNShIEvlDkI6kDGIyDsfU14EXG2QIpmsSh7tuzzbPzBERMNIlk4zSzlgl8d1TJTk3FtIbdFL1x3pcWkRyd6xPFsP6STIoFK2ylaJaNWfErll2Sur1WqVSN+15ybKKjeuL0yz7aDYHBUaGAYs88DUTVKmebYW6H1OpOROQGCRSEFI2oS7EzHPm61bcXkp96oHqx/OPrUZEpKeJkV61XG3+T9qVsl0tX96n5zXQAnl0hI5RCdnoCjXQLWqiFmLoE33jHM5jH7/gV/y2aM3g38whWgF+/wFWII7+</latexit> | {z }
<latexit sha1_base64="gOFTvJShLKra7Fk2m7M71cwF5nk=">AAABinicdY9LT8JAFIVv8YWIWh87N424wA1Om1hp1IREE9mYYCKPBJBMh2udMH2kMyXBhn/iVpf+H5f+EwvogoVn9eWee3LPdSPBpSLkS8utrK6tb+Q3C1vF7Z1dfW+/JcMkZthkoQjjjkslCh5gU3ElsBPFSH1XYNsd3cz89hhjycPgUU0i7PvUC/gzZ1Rlo4Gup9NrozdEwyvLs/sn63Sgl0iFZLJtYwZmlZgZOE7VshzDnFuElGond5+Hr9/1xkBnvWHIEh8DxQSVsmuSSPVTGivOBE4LvURiRNmIepgy342596KWpt0MA+qj7Kfzf5YjIlGTaSFr9Xfa+B9aVsW0K+cPWb0rWCgPR3AMZTDhAmpQhwY0gcEY3uAdPrSiZmmOdrlYzWm/mQNYknb7A7AFaWk=</latexit>

= �g(s/M2)

<latexit sha1_base64="kWpDfnCq/sqI95eB0sd5HLAQ2wo=">AAAByHicZZBLS8NAFIVv6qvGV9Slm2I3rkJSqG4DbsSFVLAPaEqZTK9xyGQmzEyUErLxN/lndKs/xLEVpPasPu6953C4ScGZNkHw7jQ2Nre2d5q77t7+weGRd3wy0LJUFPtUcqlGCdHImcC+YYbjqFBI8oTjMMmuf/bDZ1SaSfFg5gVOcpIK9sgoMXY09e7iBFMmqpwJVpAU67GZVF0mancoVdZiolUomSrU2vd9NxYyselZZYGJGQpTxyhmf+6p1w78YKHWOoS/0I6asFBv6tF4JmmZ2yjKidbjMChsA6IMoxxrNy41FoRmNryieaJY+mRWpmOLguSoJ9XiG6sWXpp57dpW4f8O6zDo+OGl373vtKNoWQ+acAbncAEhXEEEN9CDPlB4gw/4hC/n1imcF2e+PG04v55TWJHz+g3uk4Jr</latexit>

Work in progress...



A Simple Analysis
<latexit sha1_base64="cVujxb70WnScFFk4F1/5QtL9yU4=">AAAB5XicZZC7TsMwFIbtcivhFmBkiejCVCWVCmukLixIRaIXqakq2zkEK44d2Q6oivIIbIiVZ2LkSVhJWyRU+k+fjn1+fzLNBTfW979wY2t7Z3evue8cHB4dn7inZ0OjCs1gwJRQekyJAcElDCy3Asa5BpJRASOa9hbno2fQhiv5YOc5TDOSSP7IGbH1aOamEYWEyzLjkuckgWpip2WXy8q5U9KC1yNaKC8mlniMSI+Cl4AETSzEHp17Gl6AJ0+Wy8SJpKL102lZA5cxSFtFIOO/6pnb8tv+Mt4mBL/QCptomf7MZVGsWJHVVUwQYyaBn9d6RFvOBFROVBjICUvr8pJlVC9M1qaTGiXJwEzL5Vetr4jCziuntgr+O2zCsNMOrtvd+04rDFd6qIku0CW6QgG6QSG6RX00QAx9om+MMMYJfsVv+H11tYF/d87RWvDHD211jGQ=</latexit>

Monte Carlo data can be generated by reweighting
<latexit sha1_base64="Q9OmahqdHlPC8w73fDpT5XmQsjk=">AAACJHicZVA7T8MwGLR5lvAKMLJYdGkBlSQSZUJEYmGp1AJ9SE0bOa4JVvNS7CCq0In/wsAv6I9gQwws/BbSpEINvel0vu/uZCtwGBeK8g2XlldW19YLG9Lm1vbOrry33+J+FBLaJL7jhx0Lc+owjzYFEw7tBCHFruXQtjW8nr63n2jIme/di1FAey62PfbACBaJZMrvhsXsF4OTMK6NU97X0CWS5mXTEPRZxHd/BukEaciwcWAMKLJL/KzW18qpgDLrLR2nCSW0ENE/RsnVXGE5SZvPSfqz8pwraTXlolJRUqBFos5IUT+dsNdGZ1I3ZWIMfBK51BPEwZx3VSUQvRiHghFnujDiNMBkiG0aE9cKmf0ocmo3oR52Ke/F6U/nT5xIjMZSskr9v2GRtLSKWq2cN5J5OshQAIfgCJSACi6ADm5AHTQBgTKswiuowzf4AT/hV2ZdgrObA5AD/PkFh9GiXQ==</latexit>��M
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A Simple Analysis
<latexit sha1_base64="cVujxb70WnScFFk4F1/5QtL9yU4=">AAAB5XicZZC7TsMwFIbtcivhFmBkiejCVCWVCmukLixIRaIXqakq2zkEK44d2Q6oivIIbIiVZ2LkSVhJWyRU+k+fjn1+fzLNBTfW979wY2t7Z3evue8cHB4dn7inZ0OjCs1gwJRQekyJAcElDCy3Asa5BpJRASOa9hbno2fQhiv5YOc5TDOSSP7IGbH1aOamEYWEyzLjkuckgWpip2WXy8q5U9KC1yNaKC8mlniMSI+Cl4AETSzEHp17Gl6AJ0+Wy8SJpKL102lZA5cxSFtFIOO/6pnb8tv+Mt4mBL/QCptomf7MZVGsWJHVVUwQYyaBn9d6RFvOBFROVBjICUvr8pJlVC9M1qaTGiXJwEzL5Vetr4jCziuntgr+O2zCsNMOrtvd+04rDFd6qIku0CW6QgG6QSG6RX00QAx9om+MMMYJfsVv+H11tYF/d87RWvDHD211jGQ=</latexit>

Monte Carlo data can be generated by reweighting
<latexit sha1_base64="Q9OmahqdHlPC8w73fDpT5XmQsjk=">AAACJHicZVA7T8MwGLR5lvAKMLJYdGkBlSQSZUJEYmGp1AJ9SE0bOa4JVvNS7CCq0In/wsAv6I9gQwws/BbSpEINvel0vu/uZCtwGBeK8g2XlldW19YLG9Lm1vbOrry33+J+FBLaJL7jhx0Lc+owjzYFEw7tBCHFruXQtjW8nr63n2jIme/di1FAey62PfbACBaJZMrvhsXsF4OTMK6NU97X0CWS5mXTEPRZxHd/BukEaciwcWAMKLJL/KzW18qpgDLrLR2nCSW0ENE/RsnVXGE5SZvPSfqz8pwraTXlolJRUqBFos5IUT+dsNdGZ1I3ZWIMfBK51BPEwZx3VSUQvRiHghFnujDiNMBkiG0aE9cKmf0ocmo3oR52Ke/F6U/nT5xIjMZSskr9v2GRtLSKWq2cN5J5OshQAIfgCJSACi6ADm5AHTQBgTKswiuowzf4AT/hV2ZdgrObA5AD/PkFh9GiXQ==</latexit>��M

��2 =
��MSM

��2 + 2�g(s/M2)Re
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��2

<latexit sha1_base64="/lM0k5DR3MYdMMe1FtcqNDTnjAk=">AAABi3icZY/NSsNAFIXv1L9araa6VKTYjauQVFQUhUIR3AgVTFtoa5yMt+nQyQ8zE7WEPIpbfSYfwPcwtt3UntXHuffAOV4suNKW9U0KK6tr6xvFzdLWdnln16jstVWUSIYOi0Qkux5VKHiIjuZaYDeWSANPYMcbN//unVeUikfho57EOAioH/IhZ1TnlmtU3qs31f5QUpaqLL1/qmeuUbNMa6rqMthzqDUuD5s/9aPnlmuw/kvEkgBDzQRVqmdbsR6kVGrOBGalfqIwpmxMfUxZ4Enuj/SC28sxpAGqQTodtBgRiZ5kpbyV/b/DMrTrpn1unj3k9RowUxEO4BhOwIYLaMAdtMABBm/wAZ/wRcrklFyR69lrgcwz+7AgcvsLhP1p8w==</latexit>

x =
s

M2

<latexit sha1_base64="rwiN4uAfhozbVuthq62C5uaWcHk=">AAABs3icZY/NSsNAFIVv6l+tWqMu3Qx2UxFKIlRxoQQEcVnB/kASwmR6jUNnkpCZiKX0KXwAn8ad6NoncWuadlN74MLHuefCuWEquNKW9WNU1tY3Nreq27Wd3b36vnlw2FNJnjHsskQk2SCkCgWPsau5FjhIM6QyFNgPR7ezff8FM8WT+FGPU/QljWL+xBnVhRWYV94QSdR8PSXXpETihTyKXGKTM+KpXAacsGK8iKYEAz5Llgk/MBtWyypFVsFeQMO5q3/e2G+/ncBk3jBhucRYM0GVcm0r1f6EZpozgdOalytMKRvRCCdMhhmPnvWS6xYYU4nKn5SPL5+IXI+ntaKV/b/DKvTOW/ZFq/1Q1HNgriocwwk0wYZLcOAeOtAFBu/wAV/wbbQN1wiN4TxaMRY3R7AkQ/4BX8V4DA==</latexit>

�g(x) = �g


1 +

X

i

ci ei(x)

�



A Simple Analysis
<latexit sha1_base64="cVujxb70WnScFFk4F1/5QtL9yU4=">AAAB5XicZZC7TsMwFIbtcivhFmBkiejCVCWVCmukLixIRaIXqakq2zkEK44d2Q6oivIIbIiVZ2LkSVhJWyRU+k+fjn1+fzLNBTfW979wY2t7Z3evue8cHB4dn7inZ0OjCs1gwJRQekyJAcElDCy3Asa5BpJRASOa9hbno2fQhiv5YOc5TDOSSP7IGbH1aOamEYWEyzLjkuckgWpip2WXy8q5U9KC1yNaKC8mlniMSI+Cl4AETSzEHp17Gl6AJ0+Wy8SJpKL102lZA5cxSFtFIOO/6pnb8tv+Mt4mBL/QCptomf7MZVGsWJHVVUwQYyaBn9d6RFvOBFROVBjICUvr8pJlVC9M1qaTGiXJwEzL5Vetr4jCziuntgr+O2zCsNMOrtvd+04rDFd6qIku0CW6QgG6QSG6RX00QAx9om+MMMYJfsVv+H11tYF/d87RWvDHD211jGQ=</latexit>

Monte Carlo data can be generated by reweighting
<latexit sha1_base64="Q9OmahqdHlPC8w73fDpT5XmQsjk=">AAACJHicZVA7T8MwGLR5lvAKMLJYdGkBlSQSZUJEYmGp1AJ9SE0bOa4JVvNS7CCq0In/wsAv6I9gQwws/BbSpEINvel0vu/uZCtwGBeK8g2XlldW19YLG9Lm1vbOrry33+J+FBLaJL7jhx0Lc+owjzYFEw7tBCHFruXQtjW8nr63n2jIme/di1FAey62PfbACBaJZMrvhsXsF4OTMK6NU97X0CWS5mXTEPRZxHd/BukEaciwcWAMKLJL/KzW18qpgDLrLR2nCSW0ENE/RsnVXGE5SZvPSfqz8pwraTXlolJRUqBFos5IUT+dsNdGZ1I3ZWIMfBK51BPEwZx3VSUQvRiHghFnujDiNMBkiG0aE9cKmf0ocmo3oR52Ke/F6U/nT5xIjMZSskr9v2GRtLSKWq2cN5J5OshQAIfgCJSACi6ADm5AHTQBgTKswiuowzf4AT/hV2ZdgrObA5AD/PkFh9GiXQ==</latexit>��M

��2 =
��MSM

��2 + 2�g(s/M2)Re
�
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��2

<latexit sha1_base64="/lM0k5DR3MYdMMe1FtcqNDTnjAk=">AAABi3icZY/NSsNAFIXv1L9araa6VKTYjauQVFQUhUIR3AgVTFtoa5yMt+nQyQ8zE7WEPIpbfSYfwPcwtt3UntXHuffAOV4suNKW9U0KK6tr6xvFzdLWdnln16jstVWUSIYOi0Qkux5VKHiIjuZaYDeWSANPYMcbN//unVeUikfho57EOAioH/IhZ1TnlmtU3qs31f5QUpaqLL1/qmeuUbNMa6rqMthzqDUuD5s/9aPnlmuw/kvEkgBDzQRVqmdbsR6kVGrOBGalfqIwpmxMfUxZ4Enuj/SC28sxpAGqQTodtBgRiZ5kpbyV/b/DMrTrpn1unj3k9RowUxEO4BhOwIYLaMAdtMABBm/wAZ/wRcrklFyR69lrgcwz+7AgcvsLhP1p8w==</latexit>

x =
s

M2

<latexit sha1_base64="rwiN4uAfhozbVuthq62C5uaWcHk=">AAABs3icZY/NSsNAFIVv6l+tWqMu3Qx2UxFKIlRxoQQEcVnB/kASwmR6jUNnkpCZiKX0KXwAn8ad6NoncWuadlN74MLHuefCuWEquNKW9WNU1tY3Nreq27Wd3b36vnlw2FNJnjHsskQk2SCkCgWPsau5FjhIM6QyFNgPR7ezff8FM8WT+FGPU/QljWL+xBnVhRWYV94QSdR8PSXXpETihTyKXGKTM+KpXAacsGK8iKYEAz5Llgk/MBtWyypFVsFeQMO5q3/e2G+/ncBk3jBhucRYM0GVcm0r1f6EZpozgdOalytMKRvRCCdMhhmPnvWS6xYYU4nKn5SPL5+IXI+ntaKV/b/DKvTOW/ZFq/1Q1HNgriocwwk0wYZLcOAeOtAFBu/wAV/wbbQN1wiN4TxaMRY3R7AkQ/4BX8V4DA==</latexit>

�g(x) = �g


1 +

X

i

ci ei(x)

�

<latexit sha1_base64="8celoUhkOLso9RDLPwZDQ6X//q4=">AAABi3icZY/NSsNAFIXv1J/WaDXVpZtgQeqmJJYqiGJABJct2B9oQpiM1zp08kNmoi2hj+JWn8kXEB/D2HYTe1Yf594D5/ix4FKZ5hcpbWxubZcrO9ruXnX/QK8d9mWUJgx7LBJRMvSpRMFD7CmuBA7jBGngCxz4k7u/++AVE8mj8FHNYnQDOg75M2dU5Zan19DjjemZcWM4Cqcqu517et1smgsZ62CtoG6fdn++K+V2x9OZ8xSxNMBQMUGlHFlmrNyMJoozgXPNSSXGlE3oGDMW+Akfv6iCO8oxpAFKN1sMKkZEqmZzLW9l/e+wDv3zpnXRbHfzejYsVYFjOIEGWHAJNjxAB3rA4A3e4QM+SZW0yBW5Xr6WyCpzBAWR+19tNWnt</latexit>

ei(x) = ?

<latexit sha1_base64="/UeRDQY7sOG5+K4ycQpZoiAH0fc=">AAABfnicdY/LTgJBEEWr8YXjCx87NxMxBhdiN4kjJC5IXMgSE3kkMCE9bYktPY9M9xhxwj+41Y/wf1z6Jw6gCxbe1UnduqlbXqSkNpR+kdzS8srqWn7d2tjc2t4p7O61dZjEAlsiVGHc9bhGJQNsGWkUdqMYue8p7Hij66nfecZYyzC4M+MIXZ8PA/kgBTfZqI0DVno5HRSKtEwzOY49BValLINarVqp1Gw2sygt1o9vPg9evxvNQUH070OR+BgYobjWPUYj46Y8NlIonFj9RGPExYgPMRW+F8vho1mY9jIMuI/aTWc/LEZUYsYTK2v1d9r+H9qVMnPKF7dZvSuYKw+HcAQlYHAJdWhAE1og4Ane4B0+CJATckbO56s58pvZhwWR6g9hqmXB</latexit>

e1(x)

<latexit sha1_base64="1qFoXIn3So50pUs1RQbSf/AJlg4=">AAABfnicdY/LTsJAFIbP4A3rDS87N40Ygwtx2sQKiQsSF7LExBYSaMh0POLI9JLO1IiEd3CrD+H7uPRNLKALFv6rL+c/f85/gkQKpSn9IoWl5ZXVteK6sbG5tb1T2t3zVJylHF0eyzjtBEyhFBG6WmiJnSRFFgYS28Hweuq3nzFVIo7u9ChBP2SDSDwIznQ+8rBvV15O+6UyrdJcjmNOwapRK4d6vWbbddOaWZSWG8c3nwev381Wv8R79zHPQow0l0yprkUT7Y9ZqgWXODF6mcKE8SEb4JiHQSoGj3ph2s0xYiEqfzz7YTEiMz2aGHmrv9Pm/+DZVcupXtzm9a5griIcwhFUwIJLaEATWuAChyd4g3f4IEBOyBk5n68WyG9mHxZEaj9iwmXC</latexit>

e2(x)

<latexit sha1_base64="7KQO/Is3rscCVh7Axj89rwn6HD8=">AAABeXicSyrIySwuMTC4ycjEzMLKxs7BycXNw8vHLyAoFFacX1qUnBqanJ+TXxSRlFicmpOZlxpaklmSkxpRUJSamJuUkxqelO0Mkg8vSy0qzszPCympLEiNzU1Mz8tMy0xOLAEKBVbECygb6BmAgQImwxDKUHbglNsR+LpVPiBeIDkmJT+5NDc1ryQ5J7G4ONrQoKAktjqxqCQzOSe1liumtDi1IDE5OzE9tTo5N6koMz2jBEU0GsjMS8xNLY6tBjsfVUtOaUllLRfQVYbobsBkhBnpGZrpmQYCnWfDAAEcDNIMSgwaDIYM5gwODB4MAQyhDMkMqQzdDFMYpjL8ZlRk1GDUgihlYoTqEWZAAYzGACBXZPo=</latexit>

x

<latexit sha1_base64="6lE26R/Ova1ZR/poJ0nlHmStkZk=">AAAB93icZVBNT8JAEN3FL6hfCEcvjVw8kZYEvZJ48WQwESGhhGy3I07Y7ja7WxLS9Ld4M179OZ79I65AYpB3mZeZN29eJs4EGhsEX7Syt39weFSteccnp2fn9YvGs1G55jDgSig9ipkBgRIGFq2AUaaBpbGAYTy/+50PF6ANKvlklxlMUjaT+IKcWdea1ssohhnKIkWJGZtBObaToouy9B4AEj/NhcVMgA9aK+2bV5aB8a3y3ZEFSOu5miC3uEC79FFudNp5KulFUsUuzLxwBGXi9GUEMvk7Nq23gnawgr9Lwg1p9apkhf60zqNE8Tx1VlwwY8ZhkLnATFvkAkovyg1kjM+decHTWOPs1W51x45KloKZFKvnba+I3C5Lz6UK/2fYJc+ddnjT7j52Wr3eOh6pkktyRa5JSG5Jj9yTPhkQTr5pjTZoky7pG32nH2tphW52mmQL9PMHcSqTtw==</latexit>

Need multiple error shapes to prevent predictivity in error region



A Simple Analysis
<latexit sha1_base64="cVujxb70WnScFFk4F1/5QtL9yU4=">AAAB5XicZZC7TsMwFIbtcivhFmBkiejCVCWVCmukLixIRaIXqakq2zkEK44d2Q6oivIIbIiVZ2LkSVhJWyRU+k+fjn1+fzLNBTfW979wY2t7Z3evue8cHB4dn7inZ0OjCs1gwJRQekyJAcElDCy3Asa5BpJRASOa9hbno2fQhiv5YOc5TDOSSP7IGbH1aOamEYWEyzLjkuckgWpip2WXy8q5U9KC1yNaKC8mlniMSI+Cl4AETSzEHp17Gl6AJ0+Wy8SJpKL102lZA5cxSFtFIOO/6pnb8tv+Mt4mBL/QCptomf7MZVGsWJHVVUwQYyaBn9d6RFvOBFROVBjICUvr8pJlVC9M1qaTGiXJwEzL5Vetr4jCziuntgr+O2zCsNMOrtvd+04rDFd6qIku0CW6QgG6QSG6RX00QAx9om+MMMYJfsVv+H11tYF/d87RWvDHD211jGQ=</latexit>

Monte Carlo data can be generated by reweighting
<latexit sha1_base64="Q9OmahqdHlPC8w73fDpT5XmQsjk=">AAACJHicZVA7T8MwGLR5lvAKMLJYdGkBlSQSZUJEYmGp1AJ9SE0bOa4JVvNS7CCq0In/wsAv6I9gQwws/BbSpEINvel0vu/uZCtwGBeK8g2XlldW19YLG9Lm1vbOrry33+J+FBLaJL7jhx0Lc+owjzYFEw7tBCHFruXQtjW8nr63n2jIme/di1FAey62PfbACBaJZMrvhsXsF4OTMK6NU97X0CWS5mXTEPRZxHd/BukEaciwcWAMKLJL/KzW18qpgDLrLR2nCSW0ENE/RsnVXGE5SZvPSfqz8pwraTXlolJRUqBFos5IUT+dsNdGZ1I3ZWIMfBK51BPEwZx3VSUQvRiHghFnujDiNMBkiG0aE9cKmf0ocmo3oR52Ke/F6U/nT5xIjMZSskr9v2GRtLSKWq2cN5J5OshQAIfgCJSACi6ADm5AHTQBgTKswiuowzf4AT/hV2ZdgrObA5AD/PkFh9GiXQ==</latexit>��M
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<latexit sha1_base64="/lM0k5DR3MYdMMe1FtcqNDTnjAk=">AAABi3icZY/NSsNAFIXv1L9araa6VKTYjauQVFQUhUIR3AgVTFtoa5yMt+nQyQ8zE7WEPIpbfSYfwPcwtt3UntXHuffAOV4suNKW9U0KK6tr6xvFzdLWdnln16jstVWUSIYOi0Qkux5VKHiIjuZaYDeWSANPYMcbN//unVeUikfho57EOAioH/IhZ1TnlmtU3qs31f5QUpaqLL1/qmeuUbNMa6rqMthzqDUuD5s/9aPnlmuw/kvEkgBDzQRVqmdbsR6kVGrOBGalfqIwpmxMfUxZ4Enuj/SC28sxpAGqQTodtBgRiZ5kpbyV/b/DMrTrpn1unj3k9RowUxEO4BhOwIYLaMAdtMABBm/wAZ/wRcrklFyR69lrgcwz+7AgcvsLhP1p8w==</latexit>

x =
s

M2

<latexit sha1_base64="rwiN4uAfhozbVuthq62C5uaWcHk=">AAABs3icZY/NSsNAFIVv6l+tWqMu3Qx2UxFKIlRxoQQEcVnB/kASwmR6jUNnkpCZiKX0KXwAn8ad6NoncWuadlN74MLHuefCuWEquNKW9WNU1tY3Nreq27Wd3b36vnlw2FNJnjHsskQk2SCkCgWPsau5FjhIM6QyFNgPR7ezff8FM8WT+FGPU/QljWL+xBnVhRWYV94QSdR8PSXXpETihTyKXGKTM+KpXAacsGK8iKYEAz5Llgk/MBtWyypFVsFeQMO5q3/e2G+/ncBk3jBhucRYM0GVcm0r1f6EZpozgdOalytMKRvRCCdMhhmPnvWS6xYYU4nKn5SPL5+IXI+ntaKV/b/DKvTOW/ZFq/1Q1HNgriocwwk0wYZLcOAeOtAFBu/wAV/wbbQN1wiN4TxaMRY3R7AkQ/4BX8V4DA==</latexit>

�g(x) = �g


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X
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<latexit sha1_base64="8celoUhkOLso9RDLPwZDQ6X//q4=">AAABi3icZY/NSsNAFIXv1J/WaDXVpZtgQeqmJJYqiGJABJct2B9oQpiM1zp08kNmoi2hj+JWn8kXEB/D2HYTe1Yf594D5/ix4FKZ5hcpbWxubZcrO9ruXnX/QK8d9mWUJgx7LBJRMvSpRMFD7CmuBA7jBGngCxz4k7u/++AVE8mj8FHNYnQDOg75M2dU5Zan19DjjemZcWM4Cqcqu517et1smgsZ62CtoG6fdn++K+V2x9OZ8xSxNMBQMUGlHFlmrNyMJoozgXPNSSXGlE3oGDMW+Akfv6iCO8oxpAFKN1sMKkZEqmZzLW9l/e+wDv3zpnXRbHfzejYsVYFjOIEGWHAJNjxAB3rA4A3e4QM+SZW0yBW5Xr6WyCpzBAWR+19tNWnt</latexit>

ei(x) = ?

<latexit sha1_base64="/UeRDQY7sOG5+K4ycQpZoiAH0fc=">AAABfnicdY/LTgJBEEWr8YXjCx87NxMxBhdiN4kjJC5IXMgSE3kkMCE9bYktPY9M9xhxwj+41Y/wf1z6Jw6gCxbe1UnduqlbXqSkNpR+kdzS8srqWn7d2tjc2t4p7O61dZjEAlsiVGHc9bhGJQNsGWkUdqMYue8p7Hij66nfecZYyzC4M+MIXZ8PA/kgBTfZqI0DVno5HRSKtEwzOY49BValLINarVqp1Gw2sygt1o9vPg9evxvNQUH070OR+BgYobjWPUYj46Y8NlIonFj9RGPExYgPMRW+F8vho1mY9jIMuI/aTWc/LEZUYsYTK2v1d9r+H9qVMnPKF7dZvSuYKw+HcAQlYHAJdWhAE1og4Ane4B0+CJATckbO56s58pvZhwWR6g9hqmXB</latexit>

e1(x)

<latexit sha1_base64="1qFoXIn3So50pUs1RQbSf/AJlg4=">AAABfnicdY/LTsJAFIbP4A3rDS87N40Ygwtx2sQKiQsSF7LExBYSaMh0POLI9JLO1IiEd3CrD+H7uPRNLKALFv6rL+c/f85/gkQKpSn9IoWl5ZXVteK6sbG5tb1T2t3zVJylHF0eyzjtBEyhFBG6WmiJnSRFFgYS28Hweuq3nzFVIo7u9ChBP2SDSDwIznQ+8rBvV15O+6UyrdJcjmNOwapRK4d6vWbbddOaWZSWG8c3nwev381Wv8R79zHPQow0l0yprkUT7Y9ZqgWXODF6mcKE8SEb4JiHQSoGj3ph2s0xYiEqfzz7YTEiMz2aGHmrv9Pm/+DZVcupXtzm9a5griIcwhFUwIJLaEATWuAChyd4g3f4IEBOyBk5n68WyG9mHxZEaj9iwmXC</latexit>

e2(x)

<latexit sha1_base64="7KQO/Is3rscCVh7Axj89rwn6HD8=">AAABeXicSyrIySwuMTC4ycjEzMLKxs7BycXNw8vHLyAoFFacX1qUnBqanJ+TXxSRlFicmpOZlxpaklmSkxpRUJSamJuUkxqelO0Mkg8vSy0qzszPCympLEiNzU1Mz8tMy0xOLAEKBVbECygb6BmAgQImwxDKUHbglNsR+LpVPiBeIDkmJT+5NDc1ryQ5J7G4ONrQoKAktjqxqCQzOSe1liumtDi1IDE5OzE9tTo5N6koMz2jBEU0GsjMS8xNLY6tBjsfVUtOaUllLRfQVYbobsBkhBnpGZrpmQYCnWfDAAEcDNIMSgwaDIYM5gwODB4MAQyhDMkMqQzdDFMYpjL8ZlRk1GDUgihlYoTqEWZAAYzGACBXZPo=</latexit>

x

<latexit sha1_base64="6lE26R/Ova1ZR/poJ0nlHmStkZk=">AAAB93icZVBNT8JAEN3FL6hfCEcvjVw8kZYEvZJ48WQwESGhhGy3I07Y7ja7WxLS9Ld4M179OZ79I65AYpB3mZeZN29eJs4EGhsEX7Syt39weFSteccnp2fn9YvGs1G55jDgSig9ipkBgRIGFq2AUaaBpbGAYTy/+50PF6ANKvlklxlMUjaT+IKcWdea1ssohhnKIkWJGZtBObaToouy9B4AEj/NhcVMgA9aK+2bV5aB8a3y3ZEFSOu5miC3uEC79FFudNp5KulFUsUuzLxwBGXi9GUEMvk7Nq23gnawgr9Lwg1p9apkhf60zqNE8Tx1VlwwY8ZhkLnATFvkAkovyg1kjM+decHTWOPs1W51x45KloKZFKvnba+I3C5Lz6UK/2fYJc+ddnjT7j52Wr3eOh6pkktyRa5JSG5Jj9yTPhkQTr5pjTZoky7pG32nH2tphW52mmQL9PMHcSqTtw==</latexit>

Need multiple error shapes to prevent predictivity in error region
<latexit sha1_base64="BlTsZCtccxYOn48oNLzfxQpBmqU=">AAAB0XicZZDLSsNAFIZP6q3GW9Slm2C7cFWSQnUlBNy4rGgv0JQwMz3GoZNJyEyEEgLi1mfyQVy71XdwbAtS+68+zsz552NoJrjSnvdh1TY2t7Z36rv23v7B4ZFzfNJXaZEz7LFUpPmQEoWCS+xprgUOsxxJQgUO6PTm93zwjLniqXzQswzHCYklf+SMaDOKnEFIMeayTLjkGYmxGulx2eGyspss4u6123RlwRWRDN2M5CRBbdrsUKbUPDMtDXA5QamrEOXkryZyGl7Lm8ddB38JjaAO83Qjh4WTlBWJqWKCKDXyvcyokFxzJrCyw0JhRtjUlJcsoTmPn/TKdGRQGj81LuffsroiCj2rbGPl/3dYh3675V+2OnftRhAs9KAOZ3AOF+DDFQRwC13oAYN3+IQv+LburZn1Yr0urtas5c4prMR6+wFyzoXG</latexit>

ci = nuisance parameters
<latexit sha1_base64="ziZWojo8YLiOtjwyKQvXekfiEAo=">AAABrnicZY9LS8NAFIVvfNb4iroUJNhNClIS8bESCm5cdFHBPqAJYTK5pkMnD2YmYglZ+S/c+U/c6j/wp7gztnVRe1Yf59wD5wYZZ1LZ9pe2srq2vrFZ29K3d3b39o2Dw55Mc0GxS1OeikFAJHKWYFcxxXGQCSRxwLEfjG9/8/4TCsnS5EFNMvRiEiXskVGiKss3LtqWG6IZnZm0Yd6Ybd9V+KyKkChSzpKG/mdmgqWitGjDN+p2057KXAZnDvWW9fbyfRKmHd+gbpjSPMZEUU6kHDp2pryCCMUox1J3c4kZoWMSYUHjQLBopBbcYYUJiVF6xfTnxQrP1aTUq1XO/w3L0DtvOlfNy/tqXgtmqsExnIIFDlxDC+6gA12g8Arv8AGfmq31NE/zZ6cr2rxzBAvSRj80wner</latexit>

L(�g, c) = Ldata(�g)Lprior(c)



Conclusions
<latexit sha1_base64="aL7VntINNmZk6KgLQI0xF9cbpiU=">AAAB9nicZZA7T8MwFIVtniW8CowsEe3AVCVIwFqBQAwMIPUlNVVlO5dg1bmOYgeoQv4KG2Ll77DyS0hLJVR6pk/3+px7ZJ4oaaznfdGl5ZXVtfXKhrO5tb2zW93b7xidpQLaQiud9jgzoCRC20qroJekwGKuoMtHl5N99wlSIzW27DiBQcwilA9SMFuOhtXXgEMkMY8lyoRFUPTtID+VWDj1gGdKga27zkWZOAr1M7r6wb26brmCIWrrcnBlhDqF0JHo3t5cTpcMmRobME6Amk+ceQkSQ0BbBIDh361hteY1vKncRfBnUGtWyFR3w6oIQi2yuIwSihnT972k7MtSK4WCwgkyAwkTozI8FzFPZfRo56b9EpHFYAb59O/mLSqz48IpW/n/OyxC56ThnzVO709qzeZvPVIhh+SIHBOfnJMmuSF3pE0E+aYVukf36Qt9o+/04/fpEp15Dsic6OcPtQ6QUQ==</latexit>

• Breakdown of EFT cannot be ignored in LHC EFT analyses



Conclusions
<latexit sha1_base64="aL7VntINNmZk6KgLQI0xF9cbpiU=">AAAB9nicZZA7T8MwFIVtniW8CowsEe3AVCVIwFqBQAwMIPUlNVVlO5dg1bmOYgeoQv4KG2Ll77DyS0hLJVR6pk/3+px7ZJ4oaaznfdGl5ZXVtfXKhrO5tb2zW93b7xidpQLaQiud9jgzoCRC20qroJekwGKuoMtHl5N99wlSIzW27DiBQcwilA9SMFuOhtXXgEMkMY8lyoRFUPTtID+VWDj1gGdKga27zkWZOAr1M7r6wb26brmCIWrrcnBlhDqF0JHo3t5cTpcMmRobME6Amk+ceQkSQ0BbBIDh361hteY1vKncRfBnUGtWyFR3w6oIQi2yuIwSihnT972k7MtSK4WCwgkyAwkTozI8FzFPZfRo56b9EpHFYAb59O/mLSqz48IpW/n/OyxC56ThnzVO709qzeZvPVIhh+SIHBOfnJMmuSF3pE0E+aYVukf36Qt9o+/04/fpEp15Dsic6OcPtQ6QUQ==</latexit>

• Breakdown of EFT cannot be ignored in LHC EFT analyses
<latexit sha1_base64="SzcgTMXFsSkX41VHTrqDOXlBi3M=">AAAB33icZZC7TsNAEEXHPIN5GShpLJKCKrIjBVojGsogkYcUR9F6M3FWXu9a9hpkWa7pEC3fxBfwGbTQsCSRUMitjuZx52qChLNMOc6HsbG5tb2zW9sz9w8Oj46tk9NeJvOUYpdKLtNBQDLkTGBXMcVxkKRI4oBjP4huf/v9R0wzJsWDKhIcxSQUbMooUbo0ttAPMGSijJlgCQmxGqpR2WaiMht+kHOOqmHf2AKf7IiJiS2ntpqhTAs7FxRTRZhQhekLGeijUalBT6FQlY9i8mc6tupO05nLXgd3CXWvBnN1xhb1J5LmsbainGTZ0HUSHYykilGOlennGSaERtq8pHGQsnCmVqpDjYLEmI3K+ZNWV3iuisrUqdz/Gdah12q6V832favueYt4UINzuIBLcOEaPLiDDnSBwjt8whd8G8R4Nl6M18XohrHcOYMVGW8/cduL2w==</latexit>

• A new kind of theory uncertainty



Conclusions

<latexit sha1_base64="vBINkkRpitI89pSIWhKgzJp/kCM=">AAAB6nicZZDLSgMxFIaTarWOt6pLN4PtwlWZKVS3BVFcVugNOqUk6XEMzSRDkimUYV7Cnbj1mQTfxYWxLUjtv/o4l//8HJoKbmwQfOHSzm55b79y4B0eHZ+cVs/O+0ZlmkGPKaH0kBIDgkvoWW4FDFMNJKECBnR299sfzEEbrmTXLlIYJySW/JkzYl1pUk0jCjGXecIlT0kMxciO8xaXhVePaCYE2LrvdTRPiF74KgVNrNLGJxr8WKmpf//Q9RU1oOfEnTReJBV192e5Ay6nIG0RgZz++U+qtaARLOVvQ7iGWruClupMqiyaKpYlzooJYswoDFKXkWjLmYDCizIDKWEzZ56zhGoev9iN6sihJAmYcb781+aKyOyi8Fyq8H+Gbeg3G+FNo/XUrLXbq3iogi7RFbpGIbpFbfSIOqiHGPpE37iM97DAr/gNv69GS3i9c4E2hD9+AIMljhk=</latexit>

• Primary operators are good EFT observables

<latexit sha1_base64="aL7VntINNmZk6KgLQI0xF9cbpiU=">AAAB9nicZZA7T8MwFIVtniW8CowsEe3AVCVIwFqBQAwMIPUlNVVlO5dg1bmOYgeoQv4KG2Ll77DyS0hLJVR6pk/3+px7ZJ4oaaznfdGl5ZXVtfXKhrO5tb2zW93b7xidpQLaQiud9jgzoCRC20qroJekwGKuoMtHl5N99wlSIzW27DiBQcwilA9SMFuOhtXXgEMkMY8lyoRFUPTtID+VWDj1gGdKga27zkWZOAr1M7r6wb26brmCIWrrcnBlhDqF0JHo3t5cTpcMmRobME6Amk+ceQkSQ0BbBIDh361hteY1vKncRfBnUGtWyFR3w6oIQi2yuIwSihnT972k7MtSK4WCwgkyAwkTozI8FzFPZfRo56b9EpHFYAb59O/mLSqz48IpW/n/OyxC56ThnzVO709qzeZvPVIhh+SIHBOfnJMmuSF3pE0E+aYVukf36Qt9o+/04/fpEp15Dsic6OcPtQ6QUQ==</latexit>

• Breakdown of EFT cannot be ignored in LHC EFT analyses
<latexit sha1_base64="SzcgTMXFsSkX41VHTrqDOXlBi3M=">AAAB33icZZC7TsNAEEXHPIN5GShpLJKCKrIjBVojGsogkYcUR9F6M3FWXu9a9hpkWa7pEC3fxBfwGbTQsCSRUMitjuZx52qChLNMOc6HsbG5tb2zW9sz9w8Oj46tk9NeJvOUYpdKLtNBQDLkTGBXMcVxkKRI4oBjP4huf/v9R0wzJsWDKhIcxSQUbMooUbo0ttAPMGSijJlgCQmxGqpR2WaiMht+kHOOqmHf2AKf7IiJiS2ntpqhTAs7FxRTRZhQhekLGeijUalBT6FQlY9i8mc6tupO05nLXgd3CXWvBnN1xhb1J5LmsbainGTZ0HUSHYykilGOlennGSaERtq8pHGQsnCmVqpDjYLEmI3K+ZNWV3iuisrUqdz/Gdah12q6V832favueYt4UINzuIBLcOEaPLiDDnSBwjt8whd8G8R4Nl6M18XohrHcOYMVGW8/cduL2w==</latexit>

• A new kind of theory uncertainty



Conclusions

<latexit sha1_base64="vBINkkRpitI89pSIWhKgzJp/kCM=">AAAB6nicZZDLSgMxFIaTarWOt6pLN4PtwlWZKVS3BVFcVugNOqUk6XEMzSRDkimUYV7Cnbj1mQTfxYWxLUjtv/o4l//8HJoKbmwQfOHSzm55b79y4B0eHZ+cVs/O+0ZlmkGPKaH0kBIDgkvoWW4FDFMNJKECBnR299sfzEEbrmTXLlIYJySW/JkzYl1pUk0jCjGXecIlT0kMxciO8xaXhVePaCYE2LrvdTRPiF74KgVNrNLGJxr8WKmpf//Q9RU1oOfEnTReJBV192e5Ay6nIG0RgZz++U+qtaARLOVvQ7iGWruClupMqiyaKpYlzooJYswoDFKXkWjLmYDCizIDKWEzZ56zhGoev9iN6sihJAmYcb781+aKyOyi8Fyq8H+Gbeg3G+FNo/XUrLXbq3iogi7RFbpGIbpFbfSIOqiHGPpE37iM97DAr/gNv69GS3i9c4E2hD9+AIMljhk=</latexit>

• Primary operators are good EFT observables

<latexit sha1_base64="aL7VntINNmZk6KgLQI0xF9cbpiU=">AAAB9nicZZA7T8MwFIVtniW8CowsEe3AVCVIwFqBQAwMIPUlNVVlO5dg1bmOYgeoQv4KG2Ll77DyS0hLJVR6pk/3+px7ZJ4oaaznfdGl5ZXVtfXKhrO5tb2zW93b7xidpQLaQiud9jgzoCRC20qroJekwGKuoMtHl5N99wlSIzW27DiBQcwilA9SMFuOhtXXgEMkMY8lyoRFUPTtID+VWDj1gGdKga27zkWZOAr1M7r6wb26brmCIWrrcnBlhDqF0JHo3t5cTpcMmRobME6Amk+ceQkSQ0BbBIDh361hteY1vKncRfBnUGtWyFR3w6oIQi2yuIwSihnT972k7MtSK4WCwgkyAwkTozI8FzFPZfRo56b9EpHFYAb59O/mLSqz48IpW/n/OyxC56ThnzVO709qzeZvPVIhh+SIHBOfnJMmuSF3pE0E+aYVukf36Qt9o+/04/fpEp15Dsic6OcPtQ6QUQ==</latexit>

• Breakdown of EFT cannot be ignored in LHC EFT analyses

<latexit sha1_base64="Ab4cTjITfQRuA6cZ5sPActL1e1o=">AAAB43icZZDNTsJAFIVv8Q/rH+rSTSMsXJGWBN020YVLTARJKCHT6bXcMJ02ncGENH0Cd8atz+TaB3GrjkBikLP6cubeMyc3zAQp7bofVmVjc2t7p7pr7+0fHB7Vjk96Kp3mHLs8FWneD5lCQRK7mrTAfpYjS0KBD+Hk+vf94QlzRam817MMhwmLJT0SZ9pYoxoFIcYki4QkZSzGcqCHRZtkaTcCTjlvOPYN5ci1mDk8ldIQRo5OHUWxZMLhY2ZMoexApqH5eFIYIBmh1GWAMvoLHtXqbtOdy1kHbwl1vwpzdUY1HkQpnyYmigum1MBzM1OO5Zq4wNIOpgozxicmvOBJmFM81ivuwKBkCaphMT/U6oqY6llpm1be/w7r0Gs1vctm+65V9/1FPajCGZzDBXhwBT7cQge6wOEdPuELvi20nq0X63UxWrGWO6ewIuvtB/6/jU8=</latexit>

� Directly connected to signal channels

<latexit sha1_base64="SzcgTMXFsSkX41VHTrqDOXlBi3M=">AAAB33icZZC7TsNAEEXHPIN5GShpLJKCKrIjBVojGsogkYcUR9F6M3FWXu9a9hpkWa7pEC3fxBfwGbTQsCSRUMitjuZx52qChLNMOc6HsbG5tb2zW9sz9w8Oj46tk9NeJvOUYpdKLtNBQDLkTGBXMcVxkKRI4oBjP4huf/v9R0wzJsWDKhIcxSQUbMooUbo0ttAPMGSijJlgCQmxGqpR2WaiMht+kHOOqmHf2AKf7IiJiS2ntpqhTAs7FxRTRZhQhekLGeijUalBT6FQlY9i8mc6tupO05nLXgd3CXWvBnN1xhb1J5LmsbainGTZ0HUSHYykilGOlennGSaERtq8pHGQsnCmVqpDjYLEmI3K+ZNWV3iuisrUqdz/Gdah12q6V832favueYt4UINzuIBLcOEaPLiDDnSBwjt8whd8G8R4Nl6M18XohrHcOYMVGW8/cduL2w==</latexit>

• A new kind of theory uncertainty



Conclusions

<latexit sha1_base64="vBINkkRpitI89pSIWhKgzJp/kCM=">AAAB6nicZZDLSgMxFIaTarWOt6pLN4PtwlWZKVS3BVFcVugNOqUk6XEMzSRDkimUYV7Cnbj1mQTfxYWxLUjtv/o4l//8HJoKbmwQfOHSzm55b79y4B0eHZ+cVs/O+0ZlmkGPKaH0kBIDgkvoWW4FDFMNJKECBnR299sfzEEbrmTXLlIYJySW/JkzYl1pUk0jCjGXecIlT0kMxciO8xaXhVePaCYE2LrvdTRPiF74KgVNrNLGJxr8WKmpf//Q9RU1oOfEnTReJBV192e5Ay6nIG0RgZz++U+qtaARLOVvQ7iGWruClupMqiyaKpYlzooJYswoDFKXkWjLmYDCizIDKWEzZ56zhGoev9iN6sihJAmYcb781+aKyOyi8Fyq8H+Gbeg3G+FNo/XUrLXbq3iogi7RFbpGIbpFbfSIOqiHGPpE37iM97DAr/gNv69GS3i9c4E2hD9+AIMljhk=</latexit>

• Primary operators are good EFT observables

<latexit sha1_base64="aL7VntINNmZk6KgLQI0xF9cbpiU=">AAAB9nicZZA7T8MwFIVtniW8CowsEe3AVCVIwFqBQAwMIPUlNVVlO5dg1bmOYgeoQv4KG2Ll77DyS0hLJVR6pk/3+px7ZJ4oaaznfdGl5ZXVtfXKhrO5tb2zW93b7xidpQLaQiud9jgzoCRC20qroJekwGKuoMtHl5N99wlSIzW27DiBQcwilA9SMFuOhtXXgEMkMY8lyoRFUPTtID+VWDj1gGdKga27zkWZOAr1M7r6wb26brmCIWrrcnBlhDqF0JHo3t5cTpcMmRobME6Amk+ceQkSQ0BbBIDh361hteY1vKncRfBnUGtWyFR3w6oIQi2yuIwSihnT972k7MtSK4WCwgkyAwkTozI8FzFPZfRo56b9EpHFYAb59O/mLSqz48IpW/n/OyxC56ThnzVO709qzeZvPVIhh+SIHBOfnJMmuSF3pE0E+aYVukf36Qt9o+/04/fpEp15Dsic6OcPtQ6QUQ==</latexit>

• Breakdown of EFT cannot be ignored in LHC EFT analyses

<latexit sha1_base64="Ab4cTjITfQRuA6cZ5sPActL1e1o=">AAAB43icZZDNTsJAFIVv8Q/rH+rSTSMsXJGWBN020YVLTARJKCHT6bXcMJ02ncGENH0Cd8atz+TaB3GrjkBikLP6cubeMyc3zAQp7bofVmVjc2t7p7pr7+0fHB7Vjk96Kp3mHLs8FWneD5lCQRK7mrTAfpYjS0KBD+Hk+vf94QlzRam817MMhwmLJT0SZ9pYoxoFIcYki4QkZSzGcqCHRZtkaTcCTjlvOPYN5ci1mDk8ldIQRo5OHUWxZMLhY2ZMoexApqH5eFIYIBmh1GWAMvoLHtXqbtOdy1kHbwl1vwpzdUY1HkQpnyYmigum1MBzM1OO5Zq4wNIOpgozxicmvOBJmFM81ivuwKBkCaphMT/U6oqY6llpm1be/w7r0Gs1vctm+65V9/1FPajCGZzDBXhwBT7cQge6wOEdPuELvi20nq0X63UxWrGWO6ewIuvtB/6/jU8=</latexit>

� Directly connected to signal channels
<latexit sha1_base64="m5axkNLtxBpWLbtkfBUi2fYJzio=">AAAB63icZZDLSsNAFIZn6qU13qou3QTbhauaFKrbQlHcCBV7g6aUyeSYDp2ZxJmJUkKewp249ZnEhxGMbUFq/9XHmXPOfBw/5kwbx/nChY3Nre1iacfa3ds/OCwfHfd0lCgKXRrxSA18ooEzCV3DDIdBrIAIn0Pfn7Z+3/vPoDSLZMfMYhgJEkr2yCgxeWlcfvJ8CJlMBZMsJiFkQzNKG0xmVtWjTNGqbbWItH2wA6aAGj6zaSRioiCwX5iZ2N2eLaIAuL54uLu+6ViejPxcYJrmwGQA0mQeyODvg3G54tSceex1cJdQaZbQPO1xmXpBRBORr6KcaD10nTiXJMowyiGzvERDTOg0X55S4SsWTsxKdZijJAL0KJ0fbHWEJ2aWWbmV+99hHXr1mntZa9zXK83mQg+V0Ck6Q+fIRVeoiW5RG3URRZ/oG2/jIhb4Fb/h90VrAS9nTtBK8McPunKNXg==</latexit>

� Can be directly compared with UV models/SMEFT

<latexit sha1_base64="SzcgTMXFsSkX41VHTrqDOXlBi3M=">AAAB33icZZC7TsNAEEXHPIN5GShpLJKCKrIjBVojGsogkYcUR9F6M3FWXu9a9hpkWa7pEC3fxBfwGbTQsCSRUMitjuZx52qChLNMOc6HsbG5tb2zW9sz9w8Oj46tk9NeJvOUYpdKLtNBQDLkTGBXMcVxkKRI4oBjP4huf/v9R0wzJsWDKhIcxSQUbMooUbo0ttAPMGSijJlgCQmxGqpR2WaiMht+kHOOqmHf2AKf7IiJiS2ntpqhTAs7FxRTRZhQhekLGeijUalBT6FQlY9i8mc6tupO05nLXgd3CXWvBnN1xhb1J5LmsbainGTZ0HUSHYykilGOlennGSaERtq8pHGQsnCmVqpDjYLEmI3K+ZNWV3iuisrUqdz/Gdah12q6V832favueYt4UINzuIBLcOEaPLiDDnSBwjt8whd8G8R4Nl6M18XohrHcOYMVGW8/cduL2w==</latexit>

• A new kind of theory uncertainty



Conclusions

<latexit sha1_base64="vBINkkRpitI89pSIWhKgzJp/kCM=">AAAB6nicZZDLSgMxFIaTarWOt6pLN4PtwlWZKVS3BVFcVugNOqUk6XEMzSRDkimUYV7Cnbj1mQTfxYWxLUjtv/o4l//8HJoKbmwQfOHSzm55b79y4B0eHZ+cVs/O+0ZlmkGPKaH0kBIDgkvoWW4FDFMNJKECBnR299sfzEEbrmTXLlIYJySW/JkzYl1pUk0jCjGXecIlT0kMxciO8xaXhVePaCYE2LrvdTRPiF74KgVNrNLGJxr8WKmpf//Q9RU1oOfEnTReJBV192e5Ay6nIG0RgZz++U+qtaARLOVvQ7iGWruClupMqiyaKpYlzooJYswoDFKXkWjLmYDCizIDKWEzZ56zhGoev9iN6sihJAmYcb781+aKyOyi8Fyq8H+Gbeg3G+FNo/XUrLXbq3iogi7RFbpGIbpFbfSIOqiHGPpE37iM97DAr/gNv69GS3i9c4E2hD9+AIMljhk=</latexit>

• Primary operators are good EFT observables

<latexit sha1_base64="aL7VntINNmZk6KgLQI0xF9cbpiU=">AAAB9nicZZA7T8MwFIVtniW8CowsEe3AVCVIwFqBQAwMIPUlNVVlO5dg1bmOYgeoQv4KG2Ll77DyS0hLJVR6pk/3+px7ZJ4oaaznfdGl5ZXVtfXKhrO5tb2zW93b7xidpQLaQiud9jgzoCRC20qroJekwGKuoMtHl5N99wlSIzW27DiBQcwilA9SMFuOhtXXgEMkMY8lyoRFUPTtID+VWDj1gGdKga27zkWZOAr1M7r6wb26brmCIWrrcnBlhDqF0JHo3t5cTpcMmRobME6Amk+ceQkSQ0BbBIDh361hteY1vKncRfBnUGtWyFR3w6oIQi2yuIwSihnT972k7MtSK4WCwgkyAwkTozI8FzFPZfRo56b9EpHFYAb59O/mLSqz48IpW/n/OyxC56ThnzVO709qzeZvPVIhh+SIHBOfnJMmuSF3pE0E+aYVukf36Qt9o+/04/fpEp15Dsic6OcPtQ6QUQ==</latexit>

• Breakdown of EFT cannot be ignored in LHC EFT analyses

<latexit sha1_base64="Ab4cTjITfQRuA6cZ5sPActL1e1o=">AAAB43icZZDNTsJAFIVv8Q/rH+rSTSMsXJGWBN020YVLTARJKCHT6bXcMJ02ncGENH0Cd8atz+TaB3GrjkBikLP6cubeMyc3zAQp7bofVmVjc2t7p7pr7+0fHB7Vjk96Kp3mHLs8FWneD5lCQRK7mrTAfpYjS0KBD+Hk+vf94QlzRam817MMhwmLJT0SZ9pYoxoFIcYki4QkZSzGcqCHRZtkaTcCTjlvOPYN5ci1mDk8ldIQRo5OHUWxZMLhY2ZMoexApqH5eFIYIBmh1GWAMvoLHtXqbtOdy1kHbwl1vwpzdUY1HkQpnyYmigum1MBzM1OO5Zq4wNIOpgozxicmvOBJmFM81ivuwKBkCaphMT/U6oqY6llpm1be/w7r0Gs1vctm+65V9/1FPajCGZzDBXhwBT7cQge6wOEdPuELvi20nq0X63UxWrGWO6ewIuvtB/6/jU8=</latexit>

� Directly connected to signal channels
<latexit sha1_base64="m5axkNLtxBpWLbtkfBUi2fYJzio=">AAAB63icZZDLSsNAFIZn6qU13qou3QTbhauaFKrbQlHcCBV7g6aUyeSYDp2ZxJmJUkKewp249ZnEhxGMbUFq/9XHmXPOfBw/5kwbx/nChY3Nre1iacfa3ds/OCwfHfd0lCgKXRrxSA18ooEzCV3DDIdBrIAIn0Pfn7Z+3/vPoDSLZMfMYhgJEkr2yCgxeWlcfvJ8CJlMBZMsJiFkQzNKG0xmVtWjTNGqbbWItH2wA6aAGj6zaSRioiCwX5iZ2N2eLaIAuL54uLu+6ViejPxcYJrmwGQA0mQeyODvg3G54tSceex1cJdQaZbQPO1xmXpBRBORr6KcaD10nTiXJMowyiGzvERDTOg0X55S4SsWTsxKdZijJAL0KJ0fbHWEJ2aWWbmV+99hHXr1mntZa9zXK83mQg+V0Ck6Q+fIRVeoiW5RG3URRZ/oG2/jIhb4Fb/h90VrAS9nTtBK8McPunKNXg==</latexit>

� Can be directly compared with UV models/SMEFT

<latexit sha1_base64="SzcgTMXFsSkX41VHTrqDOXlBi3M=">AAAB33icZZC7TsNAEEXHPIN5GShpLJKCKrIjBVojGsogkYcUR9F6M3FWXu9a9hpkWa7pEC3fxBfwGbTQsCSRUMitjuZx52qChLNMOc6HsbG5tb2zW9sz9w8Oj46tk9NeJvOUYpdKLtNBQDLkTGBXMcVxkKRI4oBjP4huf/v9R0wzJsWDKhIcxSQUbMooUbo0ttAPMGSijJlgCQmxGqpR2WaiMht+kHOOqmHf2AKf7IiJiS2ntpqhTAs7FxRTRZhQhekLGeijUalBT6FQlY9i8mc6tupO05nLXgd3CXWvBnN1xhb1J5LmsbainGTZ0HUSHYykilGOlennGSaERtq8pHGQsnCmVqpDjYLEmI3K+ZNWV3iuisrUqdz/Gdah12q6V832favueYt4UINzuIBLcOEaPLiDDnSBwjt8whd8G8R4Nl6M18XohrHcOYMVGW8/cduL2w==</latexit>

• A new kind of theory uncertainty

<latexit sha1_base64="yxGycX0t9OV2CI83o9JDwljXFPk=">AAAB83icZZBPS8MwGIeT6XRW3aYevRS3g6fRDqbXgihehAn7B+sYafpaw9K0JKlQSz+JN/HqB/LkVzFuA5n7nR7e5PfmIUHKmdKO84UrO7vVvf3agXV4dFxvNE9ORyrJJIUhTXgiJwFRwJmAoWaawySVQOKAwzhY3Pyej19AKpaIgc5TmMUkEuyJUaLNaN7M/QAiJoqYCZaSCMqpnhU9Jkqr7QcZ56DbtvVARAhcaRLbISgKIiRCKzslksSgQbJXsG7vBnYmKEhNmNC55YskMCKLwgAzdaFL3xT/Hpo3W07HWcbeBncNLa+GlunPm9QPE5rFZhXlRKmp66RGlkjNKIfS8jMFKaELs7ygcSBZ9Kw3plODwhirWbH8uM0Kz3ReWsbK/e+wDaNux73q9B67Lc9b6aEaOkcX6BK56Bp56B710RBR9I2ruI4bOMNv+B1/rK5W8LpzhjaCP38Ad6CRUw==</latexit>

• Mandelstam descendants parameterize EFT uncertainty



Conclusions

<latexit sha1_base64="TqJlYLlrnKKJLPyv49JPBwwMQU4=">AAABuXicZY/LSsNAFIbP1FuNt6hLN2o3rkpSaF24MCCCCxcV7AWaUmamx3TsZBIyE6GEPI5P41YXvo1jW5Daf/VxLv/5D0ul0MbzvkllY3Nre6e66+ztHxweuccnXZ3kGccOT2SS9RnVKIXCjhFGYj/NkMZMYo9N7377vTfMtEjUs5mlOIxppMSL4NTY0si9DRlGQhWxUCKlEZYDMyyaQpXO4337wglVwqzdtLAg1BiVKUNU47/xkVvz6t5c5+vgL6EWVGGu9sjl4TjheWytuKRaD3wvtSdpZgSXWDphrjGlfGrNCx6zTEQTs1IdWFQ0Rj0s5u+vrsjczErHpvL/Z1iHbqPut+rNp0YtCBbxoApncAlX4MM1BPAAbegAh3f4gE/4IjeEkgl5XYxWyHLnFFZE9A/+N3we</latexit>

LEP!
<latexit sha1_base64="x5qW33f+KL7PPK2PtU75ifpgmTc=">AAAB3XicZZA7T8MwFIVveJbwKjCyRLQDU5RUKqyRunRgKBJ9SE1V2e4lWHXsKHGQqigjG2LlN/ET+BWssOE+JFR6pqPre44/XZoInmnP+7S2tnd29/YrB/bh0fHJafXsvJepPGXYZUqodEBJhoJL7GquBQ6SFElMBfbptDV/7z9jmnElH/QswVFMIskfOSPajMZVFlKMuCxiLnlCIiyHelQ0uSztekhzIVDXHbulpE45zecRRyvnrt1yBEaEzVzXtUOpqPlyWhjD5QSlLkOUk7/KcbXmud5CzqbxV6YWVGChzpxqolgemyomSJYNfS8xWCTVnAks7TDPMCFsasoLFtOUR096bTo0VpIYs1GxONF6ROR6VtqGyv/PsGl6Dde/cZv3jVoQLPGgApdwBdfgwy0E0IYOdIHBB3zBN/xYY+vFerXelqtb1ipzAWuy3n8BwJmJ8w==</latexit>

• Contribution to LHC legacy...

<latexit sha1_base64="vBINkkRpitI89pSIWhKgzJp/kCM=">AAAB6nicZZDLSgMxFIaTarWOt6pLN4PtwlWZKVS3BVFcVugNOqUk6XEMzSRDkimUYV7Cnbj1mQTfxYWxLUjtv/o4l//8HJoKbmwQfOHSzm55b79y4B0eHZ+cVs/O+0ZlmkGPKaH0kBIDgkvoWW4FDFMNJKECBnR299sfzEEbrmTXLlIYJySW/JkzYl1pUk0jCjGXecIlT0kMxciO8xaXhVePaCYE2LrvdTRPiF74KgVNrNLGJxr8WKmpf//Q9RU1oOfEnTReJBV192e5Ay6nIG0RgZz++U+qtaARLOVvQ7iGWruClupMqiyaKpYlzooJYswoDFKXkWjLmYDCizIDKWEzZ56zhGoev9iN6sihJAmYcb781+aKyOyi8Fyq8H+Gbeg3G+FNo/XUrLXbq3iogi7RFbpGIbpFbfSIOqiHGPpE37iM97DAr/gNv69GS3i9c4E2hD9+AIMljhk=</latexit>

• Primary operators are good EFT observables

<latexit sha1_base64="aL7VntINNmZk6KgLQI0xF9cbpiU=">AAAB9nicZZA7T8MwFIVtniW8CowsEe3AVCVIwFqBQAwMIPUlNVVlO5dg1bmOYgeoQv4KG2Ll77DyS0hLJVR6pk/3+px7ZJ4oaaznfdGl5ZXVtfXKhrO5tb2zW93b7xidpQLaQiud9jgzoCRC20qroJekwGKuoMtHl5N99wlSIzW27DiBQcwilA9SMFuOhtXXgEMkMY8lyoRFUPTtID+VWDj1gGdKga27zkWZOAr1M7r6wb26brmCIWrrcnBlhDqF0JHo3t5cTpcMmRobME6Amk+ceQkSQ0BbBIDh361hteY1vKncRfBnUGtWyFR3w6oIQi2yuIwSihnT972k7MtSK4WCwgkyAwkTozI8FzFPZfRo56b9EpHFYAb59O/mLSqz48IpW/n/OyxC56ThnzVO709qzeZvPVIhh+SIHBOfnJMmuSF3pE0E+aYVukf36Qt9o+/04/fpEp15Dsic6OcPtQ6QUQ==</latexit>

• Breakdown of EFT cannot be ignored in LHC EFT analyses

<latexit sha1_base64="Ab4cTjITfQRuA6cZ5sPActL1e1o=">AAAB43icZZDNTsJAFIVv8Q/rH+rSTSMsXJGWBN020YVLTARJKCHT6bXcMJ02ncGENH0Cd8atz+TaB3GrjkBikLP6cubeMyc3zAQp7bofVmVjc2t7p7pr7+0fHB7Vjk96Kp3mHLs8FWneD5lCQRK7mrTAfpYjS0KBD+Hk+vf94QlzRam817MMhwmLJT0SZ9pYoxoFIcYki4QkZSzGcqCHRZtkaTcCTjlvOPYN5ci1mDk8ldIQRo5OHUWxZMLhY2ZMoexApqH5eFIYIBmh1GWAMvoLHtXqbtOdy1kHbwl1vwpzdUY1HkQpnyYmigum1MBzM1OO5Zq4wNIOpgozxicmvOBJmFM81ivuwKBkCaphMT/U6oqY6llpm1be/w7r0Gs1vctm+65V9/1FPajCGZzDBXhwBT7cQge6wOEdPuELvi20nq0X63UxWrGWO6ewIuvtB/6/jU8=</latexit>

� Directly connected to signal channels
<latexit sha1_base64="m5axkNLtxBpWLbtkfBUi2fYJzio=">AAAB63icZZDLSsNAFIZn6qU13qou3QTbhauaFKrbQlHcCBV7g6aUyeSYDp2ZxJmJUkKewp249ZnEhxGMbUFq/9XHmXPOfBw/5kwbx/nChY3Nre1iacfa3ds/OCwfHfd0lCgKXRrxSA18ooEzCV3DDIdBrIAIn0Pfn7Z+3/vPoDSLZMfMYhgJEkr2yCgxeWlcfvJ8CJlMBZMsJiFkQzNKG0xmVtWjTNGqbbWItH2wA6aAGj6zaSRioiCwX5iZ2N2eLaIAuL54uLu+6ViejPxcYJrmwGQA0mQeyODvg3G54tSceex1cJdQaZbQPO1xmXpBRBORr6KcaD10nTiXJMowyiGzvERDTOg0X55S4SsWTsxKdZijJAL0KJ0fbHWEJ2aWWbmV+99hHXr1mntZa9zXK83mQg+V0Ck6Q+fIRVeoiW5RG3URRZ/oG2/jIhb4Fb/h90VrAS9nTtBK8McPunKNXg==</latexit>

� Can be directly compared with UV models/SMEFT

<latexit sha1_base64="SzcgTMXFsSkX41VHTrqDOXlBi3M=">AAAB33icZZC7TsNAEEXHPIN5GShpLJKCKrIjBVojGsogkYcUR9F6M3FWXu9a9hpkWa7pEC3fxBfwGbTQsCSRUMitjuZx52qChLNMOc6HsbG5tb2zW9sz9w8Oj46tk9NeJvOUYpdKLtNBQDLkTGBXMcVxkKRI4oBjP4huf/v9R0wzJsWDKhIcxSQUbMooUbo0ttAPMGSijJlgCQmxGqpR2WaiMht+kHOOqmHf2AKf7IiJiS2ntpqhTAs7FxRTRZhQhekLGeijUalBT6FQlY9i8mc6tupO05nLXgd3CXWvBnN1xhb1J5LmsbainGTZ0HUSHYykilGOlennGSaERtq8pHGQsnCmVqpDjYLEmI3K+ZNWV3iuisrUqdz/Gdah12q6V832favueYt4UINzuIBLcOEaPLiDDnSBwjt8whd8G8R4Nl6M18XohrHcOYMVGW8/cduL2w==</latexit>

• A new kind of theory uncertainty

<latexit sha1_base64="yxGycX0t9OV2CI83o9JDwljXFPk=">AAAB83icZZBPS8MwGIeT6XRW3aYevRS3g6fRDqbXgihehAn7B+sYafpaw9K0JKlQSz+JN/HqB/LkVzFuA5n7nR7e5PfmIUHKmdKO84UrO7vVvf3agXV4dFxvNE9ORyrJJIUhTXgiJwFRwJmAoWaawySVQOKAwzhY3Pyej19AKpaIgc5TmMUkEuyJUaLNaN7M/QAiJoqYCZaSCMqpnhU9Jkqr7QcZ56DbtvVARAhcaRLbISgKIiRCKzslksSgQbJXsG7vBnYmKEhNmNC55YskMCKLwgAzdaFL3xT/Hpo3W07HWcbeBncNLa+GlunPm9QPE5rFZhXlRKmp66RGlkjNKIfS8jMFKaELs7ygcSBZ9Kw3plODwhirWbH8uM0Kz3ReWsbK/e+wDaNux73q9B67Lc9b6aEaOkcX6BK56Bp56B710RBR9I2ruI4bOMNv+B1/rK5W8LpzhjaCP38Ad6CRUw==</latexit>

• Mandelstam descendants parameterize EFT uncertainty


