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Outline

1. Common methods: model averaging/blinding


2. Scale setting and mass tuning


3. Combination procedure and example
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Goal: coordinate methodology for presentation of 
lattice HVP results, including combinations.
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Methods: model averaging/blinding
• Model averaging uses fit results weighted by model probability 

(p~exp(-AIC/2), AIC=χ2+2k) to estimate systematics due to model 
choice.  AIC-based MA pioneered by BMW in lattice calculations and 
in (g-2) HVP; now widely used in lattice HVP.
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• Blinding is now also common 
practice, following the example 
of the Fermilab (g-2) experiment.  
Unknown additive/multiplicative 
offsets are added to data in 
analysis pipeline; removed once 
analysis choices are finalized.


• Plot to the left shows both in 
action!

(plot from S. Lahert, Fermilab/MILC/HPQCD preliminary)
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Scale setting
• Lattice produces dimensionless numbers: need to fix quark 

masses (next slide) and overall energy scale to get physics.


• Ω- baryon as most common choice: MΩ- =1672.45(29) MeV, 
0.02% experimental error (!), precise from lattice since only 
strange quarks.  (QED effects matter at some point; <0.2% shift.)  
f𝜋 another common precise choice.


• w0 as a useful pure-glue intermediate quantity: calculate w0/a on 
each ensemble, use w0MΩ- to fix w0 (fm).


• This is just review again: I don’t think any common choice or 
prescription is needed here…
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Mass tuning
• Portelli prescription from TI meeting, Edinburgh ’22:
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(A. Portelli, https://indico.ph.ed.ac.uk/event/112/contributions/1663/attachments/999/1466/portelli.pdf)

• Q: Do we want to adopt this scheme for the whitepaper?


• Q: In principle, calculations with other prescriptions need to be corrected (see 
e.g. RBC/UKQCD ’23 where explicit results in two schemes are given.)  Should 
this be included in combinations?  Should we give required derivatives?

https://indico.ph.ed.ac.uk/event/112/contributions/1663/attachments/999/1466/portelli.pdf
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Combination method
• Following FLAG methodology (FLAG ’21, 2.3.)  Given:
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1. Compute total errors and weights ωi:

<latexit sha1_base64="gySx+rE4P8wmbFt+xDkHVH29ZOU=">AAACEXicbVDLSsNAFJ34rPUVdelmsAgVpCQi1WXRjcsK9gFNDJPppB06mYSZiRhCfsGNv+LGhSJu3bnzb5y2WdjWAxfOnHMvc+/xY0alsqwfY2l5ZXVtvbRR3tza3tk19/bbMkoEJi0csUh0fSQJo5y0FFWMdGNBUOgz0vFH12O/80CEpBG/U2lM3BANOA0oRkpLnll1suqjR0+hI+kgRB69z6TKZ56pzE+c3DMrVs2aAC4SuyAVUKDpmd9OP8JJSLjCDEnZs61YuRkSimJG8rKTSBIjPEID0tOUo5BIN5tclMNjrfRhEAldXMGJ+nciQ6GUaejrzhCpoZz3xuJ/Xi9RwaWbUR4ninA8/ShIGFQRHMcD+1QQrFiqCcKC6l0hHiKBsNIhlnUI9vzJi6R9VrPrtfrteaVxVcRRAofgCFSBDS5AA9yAJmgBDJ7AC3gD78az8Wp8GJ/T1iWjmDkAMzC+fgGAfp17</latexit>
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<latexit sha1_base64="OTtqbSIrD0fjJoycpiFHJkGMhf4=">AAACIXicbZDLSgMxFIYz9VbrbdSlm2ARKkKZKVK7EYpuXFawF+i0JZOmbWjmYnJGKMO8ihtfxY0LRboTX8b0ItTWHwI/3zmHk/O7oeAKLOvLSK2tb2xupbczO7t7+wfm4VFNBZGkrEoDEciGSxQT3GdV4CBYI5SMeK5gdXd4O6nXn5hUPPAfYBSylkf6Pu9xSkCjjllyFO97pMPxNXbUo4Q490vasYLkvF3AF3iRjdQEJh0za+WtqfCqsecmi+aqdMyx0w1o5DEfqCBKNW0rhFZMJHAqWJJxIsVCQoekz5ra+sRjqhVPL0zwmSZd3Aukfj7gKV2ciImn1MhzdadHYKCWaxP4X60ZQa/UirkfRsB8OlvUiwSGAE/iwl0uGQUx0oZQyfVfMR0QSSjoUDM6BHv55FVTK+TtYr54f5kt38zjSKMTdIpyyEZXqIzuUAVVEUXP6BW9ow/jxXgzPo3xrDVlzGeO0R8Z3z+ybKM/</latexit>
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2. Compute covariance, where errors are correlated (take 100%):
<latexit sha1_base64="zPq/sSSzcuiHvtmZD9nF7lBdcrg=">AAACInicbVDLSsNAFJ34rPVVdelmsAi6KYlIVUQQ3bhUsA9oYriZTtuxM0mcmQgl5Fvc+CtuXCjqSvBjnLZZaPXAwOGcc7lzTxBzprRtf1pT0zOzc/OFheLi0vLKamltva6iRBJaIxGPZDMARTkLaU0zzWkzlhREwGkj6J8P/cY9lYpF4bUexNQT0A1ZhxHQRvJLR65iXQF+yo5vM3yCXXUndeqqRPgu8LgHuJUn2E26M5Z2M+9mL/NLZbtij4D/EicnZZTj0i+9u+2IJIKGmnBQquXYsfZSkJoRTrOimygaA+lDl7YMDUFQ5aWjEzO8bZQ27kTSvFDjkfpzIgWh1EAEJilA99SkNxT/81qJ7hx6KQvjRNOQjBd1Eo51hId94TaTlGg+MASIZOavmPRAAtGm1aIpwZk8+S+p71WcaqV6tV8+PcvrKKBNtIV2kIMO0Cm6QJeohgh6QE/oBb1aj9az9WZ9jKNTVj6zgX7B+voGzkOkdQ==</latexit>
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i ]2 with ⍺ running over correlated errors.

3. Weighted average:

<latexit sha1_base64="tKonfaxnXKN6lFHYWGaGpMwBxcA="></latexit>
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<latexit sha1_base64="i23vr8x1TsZF81/MbA9R0OH8Ogg=">AAACBnicbZDLSgMxFIYzXmu9jboUIVgEV2VGpLoRim5cVrAX6AxDJk3b0FyGJCMtQ1dufBU3LhRx6zO4821M21lo6w+Bj/+cw8n544RRbTzv21laXlldWy9sFDe3tnd23b39hpapwqSOJZOqFSNNGBWkbqhhpJUognjMSDMe3EzqzQeiNJXi3owSEnLUE7RLMTLWityjIEYqG47hFQx0yiMKA8lJD1kYRjRyS17Zmwougp9DCeSqRe5X0JE45UQYzJDWbd9LTJghZShmZFwMUk0ShAeoR9oWBeJEh9n0jDE8sU4HdqWyTxg4dX9PZIhrPeKx7eTI9PV8bWL+V2unpnsZZlQkqSECzxZ1UwaNhJNMYIcqgg0bWUBYUftXiPtIIWxsckUbgj9/8iI0zsp+pVy5Oy9Vr/M4CuAQHINT4IMLUAW3oAbqAINH8AxewZvz5Lw4787HrHXJyWcOwB85nz9wlph8</latexit>
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<latexit sha1_base64="NSKmMZ9MdKBc24OcgwCgJ2Ab7SQ=">AAACHXicbZDLSsNAFIYn9V5vUZduBovgQkpSSnUjiN24rGBVaGI4mU7baWeSMDMRSsiLuPFV3LhQxIUb8W2c1gjeDgx8/P85nDl/mHCmtOO8W6WZ2bn5hcWl8vLK6tq6vbF5oeJUEtomMY/lVQiKchbRtmaa06tEUhAhp5fhqDnxL2+oVCyOzvU4ob6AfsR6jIA2UmDXvRBk5inWF5Bf1/AR9lQqgoztD3PsxYL2IWBfMMRN4wzzwK44VWda+C+4BVRQUa3AfvW6MUkFjTThoFTHdRLtZyA1I5zmZS9VNAEygj7tGIxAUOVn0+tyvGuULu7F0rxI46n6fSIDodRYhKZTgB6o395E/M/rpLp36GcsSlJNI/K5qJdyrGM8iQp3maRE87EBIJKZv2IyAAlEm0DLJgT398l/4aJWdRvVxlm9cnxSxLGIttEO2kMuOkDH6BS1UBsRdIvu0SN6su6sB+vZevlsLVnFzBb6UdbbBxdtofA=</latexit>
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• Q: Policy for new results superseding old?  (Just “newest result from each group” seems simplest.)
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Combination example: window HVP

• 100% stat correlation between Aubin ’22 and FHM ’23 taken (both MILC gauge configs).  No 
scheme/“world” corrections; variations between groups sort of average over this above.  
Python code available on request.  Q: include χQCD/RBC correlation?


• Result:  aμll,W=206.52(40)  (0.2% rel. unc.)


• If I assume 100% correlation between all systematics instead, then I get 206.52(80); 0.4% rel. 
unc.  (Too conservative?)
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Some questions:

8

• Should we adopt and state an explicit convention for mass 
tuning in pure/iso-sym QCD?


• Should we worry about mass-scheme corrections in averages 
explicitly?  Or let variation between groups deal with it in 
averages?


• How much correlation between systematics to assume?  
Getting too granular may be difficult since different groups 
break errors up in different ways…


• Policy for superseded results: just adopt newest for each group/
quantity?  Show older calculations not used in averages?
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Thank you!
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