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KINEMATIC TAGGING OF µ− AND µ+

✦ From reconstructed momentum vector determine if the track will reach outer yoke:
(i) sample reaching outer yoke; (ii) sample NOT reaching outer yoke.

✦ Veto tracks interacting within STT volume (both µ− and µ+ tagging).

✦ Veto protons for µ+ tagging using NN for proton ID.

✦ For events with ≥ 2 candidate tracks calculate a NN value for each candidate track
using two separate NN trainings for the two samples:

● Tracks reaching outer yoke: use training with all events with ≥ 2 candidate tracks, NN1;

● Tracks NOT reaching outer yoke: use training with events with ≥ 2 candidate tracks & µ∓ NOT
reaching outer yoke (NN2), multiply NN2 values by optimized constant c = 15.0.

✦ Select the single negative/positive track in the event with the highest NN output:

Event sample Selected track Tagging efficiency

FHC νµ CC µ− 99.1%
RHC ν̄µ CC µ+ 99.3%

Roberto Petti USC
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KINEMATIC TAGGING OF e− AND e+

✦ Lepton universality allows unified kinematic tagging for leading µ± and e± in CC

=⇒ Same event selection reduces systematics on νe/νµ and ν̄e/ν̄µ ratios

✦ Veto tracks interacting within STT volume (both e− and e+ tagging).

✦ Veto protons for e+ tagging using NN for proton ID (re-trained for e+/p separation).

✦ For events with ≥ 2 candidate tracks calculate a NN value for each candidate track
using the same NN1 training used for µ± with all events with ≥ 2 candidate track

=⇒ Single NN1 training since yoke kinematic bias absent for e±

✦ Select the single negative/positive track in the event with the highest NN1 output:

Event sample Selected track Tagging efficiency

FHC νe CC e− 98.0%
RHC ν̄e CC e+ 97.1%

Roberto Petti USC
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HiResMν:

Costs and Detector Design
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Average efficiency 98.0%FHC tagged e�
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4



HiResMν:

Costs and Detector Design

R. Petti

University of South Carolina

LBNE Near Detector Workshop

Columbia SC, December 12, 2009

Roberto Petti USC

T
a
g
g
in
g
e�

ci
en

cy

<latexit sha1_base64="QJ48pM45/IFyuCLB4j6v/67/izA=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0VwVZIiqLuiG5cV+oI2lMlkkg6dzISZiRBCt278FTcuFHHrH7jzb5y0WWjrgQuHc+7l3nv8hFGlHefbqqytb2xuVbdrO7t7+wf24VFPiVRi0sWCCTnwkSKMctLVVDMySCRBsc9I35/eFn7/gUhFBe/oLCFejCJOQ4qRNtLYhiM/NCVYECM9gR0URZRHkISmhRKOs7FddxrOHHCVuCWpgxLtsf01CgROY8I1Zkipoesk2suR1BQzMquNUkUShKcoIkNDOYqJ8vL5JzN4ZpQAhkKa4hrO1d8TOYqVymLfdBb3qmWvEP/zhqkOr7yc8iTV5qvFojBlUAtYxAIDKgnWLDMEYUnNrRBPkERYm/BqJgR3+eVV0ms23IvG9X2z3rop46iCE3AKzoELLkEL3IE26AIMHsEzeAVv1pP1Yr1bH4vWilXOHIM/sD5/ABCimfY=</latexit>

RHC

Average efficiency 97.1%RHC tagged e�

<latexit sha1_base64="hOhFsFw+ixsD/X4kwZTgA0lif94=">AAACBXicbVC7TsMwFHXKq5RXgREGixaJhSqpkICtokvHguhDakvlODepVceJbAepirqw8CssDCDEyj+w8Te4jwEKR7rS0Tn32vceN+ZMadv+sjJLyyura9n13Mbm1vZOfnevqaJEUmjQiEey7RIFnAloaKY5tGMJJHQ5tNxhdeK37kEqFolbPYqhF5JAMJ9Roo3Uzx92p2+kErwxvqlVsSZBAB4uwt1psZ8v2CV7CvyXOHNSQHPU+/nPrhfRJAShKSdKdRw71r2USM0oh3GumyiICR2SADqGChKC6qXTDcb42Cge9iNpSmg8VX9OpCRUahS6pjMkeqAWvYn4n9dJtH/RS5mIEw2Czj7yE451hCeRYI9JoJqPDCFUMrMrpgMiCdUmuJwJwVk8+S9plkvOWenyulyoXM3jyKIDdIROkIPOUQXVUB01EEUP6Am9oFfr0Xq23qz3WWvGms/so1+wPr4Bn3qXXA==</latexit>

Electron momentum (GeV/c)

<latexit sha1_base64="9UwLfS/6c2R37FbY/XU6nCUsoHI=">AAACBnicbVDLSgMxFM3UV62vUZciBItQN3WmCOquKKLLCvYB7VAyaaYNzWNIMkIpXbnxV9y4UMSt3+DOvzHTzkKrBy4czrk3ufeEMaPaeN6Xk1tYXFpeya8W1tY3Nrfc7Z2GlonCpI4lk6oVIk0YFaRuqGGkFSuCeMhIMxxepn7znihNpbgzo5gEHPUFjShGxkpdd78TRvCKEWyUFJBLToRJOCxdk8YxPuq6Ra/sTQH/Ej8jRZCh1nU/Oz2Jk/QVzJDWbd+LTTBGylDMyKTQSTSJER6iPmlbKhAnOhhPz5jAQ6v0YCSVLWHgVP05MUZc6xEPbSdHZqDnvVT8z2snJjoLxlTEiSECzz6KEgaNhGkmsEeVDYCNLEFYUbsrxAOkEDY2uYINwZ8/+S9pVMr+Sfn8tlKsXmRx5MEeOAAl4INTUAU3oAbqAIMH8ARewKvz6Dw7b877rDXnZDO74Becj2+YdJfu</latexit>

Electron momentum (GeV/c)

<latexit sha1_base64="9UwLfS/6c2R37FbY/XU6nCUsoHI=">AAACBnicbVDLSgMxFM3UV62vUZciBItQN3WmCOquKKLLCvYB7VAyaaYNzWNIMkIpXbnxV9y4UMSt3+DOvzHTzkKrBy4czrk3ufeEMaPaeN6Xk1tYXFpeya8W1tY3Nrfc7Z2GlonCpI4lk6oVIk0YFaRuqGGkFSuCeMhIMxxepn7znihNpbgzo5gEHPUFjShGxkpdd78TRvCKEWyUFJBLToRJOCxdk8YxPuq6Ra/sTQH/Ej8jRZCh1nU/Oz2Jk/QVzJDWbd+LTTBGylDMyKTQSTSJER6iPmlbKhAnOhhPz5jAQ6v0YCSVLWHgVP05MUZc6xEPbSdHZqDnvVT8z2snJjoLxlTEiSECzz6KEgaNhGkmsEeVDYCNLEFYUbsrxAOkEDY2uYINwZ8/+S9pVMr+Sfn8tlKsXmRx5MEeOAAl4INTUAU3oAbqAIMH8ARewKvz6Dw7b877rDXnZDO74Becj2+YdJfu</latexit>

5



MUON VETO

✦ Double tagging: for each event apply BOTH e− and e+ tagging

=⇒ Select single e− candidate and single e+ candidate within same event

✦ For νµ(ν̄µ) CC the e−(e+) candidate is the actual leading µ−(µ+):
● Reject events with right sign candidate reaching outer yoke;

● Reject events with wrong sign candidate reaching outer yoke;

● Reject events with right sign candidate identified as µ in ECAL with NN> 0.95.

=⇒ Signal e± and (wrong sign) hadrons rarely reach outer yoke

Roberto Petti USC
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Costs and Detector Design
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Costs and Detector Design
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Tagged tracks reaching barrel ECAL (trained with muons/pions)

ECAL identification NN
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ECAL identification NN
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⌫e CC
correctly tagged
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ELECTRON IDENTIFICATION

✦ Background and wrong sign candidates selected by kinematic tagging mostly µ± or h±

=⇒ Increased background rejection with electron identification

✦ Three criteria available for electron ID:
● Transition Radiation (TR) and dE/dx in STT;

● Energy deposition and topology (shower shape) in ECAL;

● Consistency between momentum and energy deposited in ECAL.

=⇒ Specific cuts applied will depend on the particular physics analysis

✦ Preliminary study based only on TR performance in NOMAD:
pion rejection 103 for 90% electron efficiency.

✦ Electron ID on right sign canddidate efficiently rejects wrong sign interactions
=⇒ No need to apply electron ID on wrong sign candidate

Roberto Petti USC
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HiResMν:

Costs and Detector Design
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University of South Carolina

LBNE Near Detector Workshop

Columbia SC, December 12, 2009
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Ratio of average number of TR photons detected STT/NOMAD: 
for 76% of leading CC electrons TR in STT higher than TR in NOMAD

FHC ⌫e CC
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Performance of electron/pion separation with TR in NOMAD
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Electron momentum (GeV/c)

<latexit sha1_base64="9UwLfS/6c2R37FbY/XU6nCUsoHI=">AAACBnicbVDLSgMxFM3UV62vUZciBItQN3WmCOquKKLLCvYB7VAyaaYNzWNIMkIpXbnxV9y4UMSt3+DOvzHTzkKrBy4czrk3ufeEMaPaeN6Xk1tYXFpeya8W1tY3Nrfc7Z2GlonCpI4lk6oVIk0YFaRuqGGkFSuCeMhIMxxepn7znihNpbgzo5gEHPUFjShGxkpdd78TRvCKEWyUFJBLToRJOCxdk8YxPuq6Ra/sTQH/Ej8jRZCh1nU/Oz2Jk/QVzJDWbd+LTTBGylDMyKTQSTSJER6iPmlbKhAnOhhPz5jAQ6v0YCSVLWHgVP05MUZc6xEPbSdHZqDnvVT8z2snJjoLxlTEiSECzz6KEgaNhGkmsEeVDYCNLEFYUbsrxAOkEDY2uYINwZ8/+S9pVMr+Sfn8tlKsXmRx5MEeOAAl4INTUAU3oAbqAIMH8ARewKvz6Dw7b877rDXnZDO74Becj2+YdJfu</latexit>
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<latexit sha1_base64="oJSzdZHvJSckIORImJc2Nq9xgLc=">AAAB8nicbVDLSsNAFL3xWeur6tLNYBFclaQI6q7oxmUF+4A2lMl00g6dTMLMjRBCP8ONC0Xc+jXu/BunbRbaemDgcM693DknSKQw6Lrfztr6xubWdmmnvLu3f3BYOTpumzjVjLdYLGPdDajhUijeQoGSdxPNaRRI3gkmdzO/88S1EbF6xCzhfkRHSoSCUbRSrx+EpJlqgRkZVKpuzZ2DrBKvIFUo0BxUvvrDmKURV8gkNabnuQn6OdUomOTTcj81PKFsQke8Z6miETd+Pv/ylJxbZUjCWNunkMzV3xs5jYzJosBORhTHZtmbif95vRTDaz8XKkmRK7Y4FKaSYExm+clQaM5QZpZQZoMLRtiYasrQtlS2JXjLkVdJu17zLms3D/Vq47aoowSncAYX4MEVNOAemtACBjE8wyu8Oei8OO/Ox2J0zSl2TuAPnM8fsi+Q4w==</latexit>

Average purity 98.5%

RHC e+ selection

<latexit sha1_base64="3K7V8apRWf8j+xrwFk4SFd6dxRE=">AAACCHicbVC7SgNBFJ2NrxhfUUsLBxNBEMJuENQumCZlFPOAZA2zs3eTIbMPZmaFsKS08VdsLBSx9RPs/Bsnmy00emDgcM69d+49TsSZVKb5ZeSWlldW1/LrhY3Nre2d4u5eW4axoNCiIQ9F1yESOAugpZji0I0EEN/h0HHG9ZnfuQchWRjcqkkEtk+GAfMYJUpLg+JhP52RCHCn+KZRx2W4Oy1jPRDovKJkVswU+C+xMlJCGZqD4mffDWnsQ6AoJ1L2LDNSdkKEYpTDtNCPJUSEjskQepoGxAdpJ+kSU3ysFRd7odAvUDhVf3YkxJdy4ju60idqJBe9mfif14uVd2EnLIhiBQGdf+TFHKsQz1LBLhP6Xj7RhFDB9K6YjoggVOnsCjoEa/Hkv6RdrVhnlcvraql2lcWRRwfoCJ0gC52jGmqgJmohih7QE3pBr8aj8Wy8Ge/z0pyR9eyjXzA+vgExAJjS</latexit>

⌫µCC+⌫̄µCC+⌫eCC+⌫̄eCC+NC: e�ciency 86.1%

<latexit sha1_base64="Qmtpqrtidc3yN7BjSqgopnez6Nc="></latexit>

Electron momentum (GeV/c)

<latexit sha1_base64="9UwLfS/6c2R37FbY/XU6nCUsoHI=">AAACBnicbVDLSgMxFM3UV62vUZciBItQN3WmCOquKKLLCvYB7VAyaaYNzWNIMkIpXbnxV9y4UMSt3+DOvzHTzkKrBy4czrk3ufeEMaPaeN6Xk1tYXFpeya8W1tY3Nrfc7Z2GlonCpI4lk6oVIk0YFaRuqGGkFSuCeMhIMxxepn7znihNpbgzo5gEHPUFjShGxkpdd78TRvCKEWyUFJBLToRJOCxdk8YxPuq6Ra/sTQH/Ej8jRZCh1nU/Oz2Jk/QVzJDWbd+LTTBGylDMyKTQSTSJER6iPmlbKhAnOhhPz5jAQ6v0YCSVLWHgVP05MUZc6xEPbSdHZqDnvVT8z2snJjoLxlTEiSECzz6KEgaNhGkmsEeVDYCNLEFYUbsrxAOkEDY2uYINwZ8/+S9pVMr+Sfn8tlKsXmRx5MEeOAAl4INTUAU3oAbqAIMH8ARewKvz6Dw7b877rDXnZDO74Becj2+YdJfu</latexit>

Electron momentum (GeV/c)

<latexit sha1_base64="9UwLfS/6c2R37FbY/XU6nCUsoHI=">AAACBnicbVDLSgMxFM3UV62vUZciBItQN3WmCOquKKLLCvYB7VAyaaYNzWNIMkIpXbnxV9y4UMSt3+DOvzHTzkKrBy4czrk3ufeEMaPaeN6Xk1tYXFpeya8W1tY3Nrfc7Z2GlonCpI4lk6oVIk0YFaRuqGGkFSuCeMhIMxxepn7znihNpbgzo5gEHPUFjShGxkpdd78TRvCKEWyUFJBLToRJOCxdk8YxPuq6Ra/sTQH/Ej8jRZCh1nU/Oz2Jk/QVzJDWbd+LTTBGylDMyKTQSTSJER6iPmlbKhAnOhhPz5jAQ6v0YCSVLWHgVP05MUZc6xEPbSdHZqDnvVT8z2snJjoLxlTEiSECzz6KEgaNhGkmsEeVDYCNLEFYUbsrxAOkEDY2uYINwZ8/+S9pVMr+Sfn8tlKsXmRx5MEeOAAl4INTUAU3oAbqAIMH8ARewKvz6Dw7b877rDXnZDO74Becj2+YdJfu</latexit>
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<latexit sha1_base64="oJSzdZHvJSckIORImJc2Nq9xgLc=">AAAB8nicbVDLSsNAFL3xWeur6tLNYBFclaQI6q7oxmUF+4A2lMl00g6dTMLMjRBCP8ONC0Xc+jXu/BunbRbaemDgcM693DknSKQw6Lrfztr6xubWdmmnvLu3f3BYOTpumzjVjLdYLGPdDajhUijeQoGSdxPNaRRI3gkmdzO/88S1EbF6xCzhfkRHSoSCUbRSrx+EpJlqgRkZVKpuzZ2DrBKvIFUo0BxUvvrDmKURV8gkNabnuQn6OdUomOTTcj81PKFsQke8Z6miETd+Pv/ylJxbZUjCWNunkMzV3xs5jYzJosBORhTHZtmbif95vRTDaz8XKkmRK7Y4FKaSYExm+clQaM5QZpZQZoMLRtiYasrQtlS2JXjLkVdJu17zLms3D/Vq47aoowSncAYX4MEVNOAemtACBjE8wyu8Oei8OO/Ox2J0zSl2TuAPnM8fsi+Q4w==</latexit>

Average purity 98.7%

RHC e� selection

<latexit sha1_base64="q70UFCjXM9YeUB2f8aeyjNy0jzI=">AAACCHicbVC7SgNBFJ2NrxhfUUsLBxPBxrAbBLULpkkZxTwgWcPs7N1kyOyDmVkhLClt/BUbC0Vs/QQ7/8bJZguNHhg4nHPvnXuPE3EmlWl+Gbml5ZXVtfx6YWNza3unuLvXlmEsKLRoyEPRdYgEzgJoKaY4dCMBxHc4dJxxfeZ37kFIFga3ahKB7ZNhwDxGidLSoHjYT2ckAtwpvmnUcRnuTstYDwQ6ryiZFTMF/kusjJRQhuag+Nl3Qxr7ECjKiZQ9y4yUnRChGOUwLfRjCRGhYzKEnqYB8UHaSbrEFB9rxcVeKPQLFE7Vnx0J8aWc+I6u9IkayUVvJv7n9WLlXdgJC6JYQUDnH3kxxyrEs1Swy4S+l080IVQwvSumIyIIVTq7gg7BWjz5L2lXK9ZZ5fK6WqpdZXHk0QE6QifIQueohhqoiVqIogf0hF7Qq/FoPBtvxvu8NGdkPfvoF4yPbzQemNQ=</latexit>

⌫µCC+⌫̄µCC+⌫eCC+⌫̄eCC+NC: e�ciency 86.0%

<latexit sha1_base64="tfTWtS4/VPJlpA9Y5yIV+lH2kMo="></latexit>

Electron momentum (GeV/c)

<latexit sha1_base64="9UwLfS/6c2R37FbY/XU6nCUsoHI=">AAACBnicbVDLSgMxFM3UV62vUZciBItQN3WmCOquKKLLCvYB7VAyaaYNzWNIMkIpXbnxV9y4UMSt3+DOvzHTzkKrBy4czrk3ufeEMaPaeN6Xk1tYXFpeya8W1tY3Nrfc7Z2GlonCpI4lk6oVIk0YFaRuqGGkFSuCeMhIMxxepn7znihNpbgzo5gEHPUFjShGxkpdd78TRvCKEWyUFJBLToRJOCxdk8YxPuq6Ra/sTQH/Ej8jRZCh1nU/Oz2Jk/QVzJDWbd+LTTBGylDMyKTQSTSJER6iPmlbKhAnOhhPz5jAQ6v0YCSVLWHgVP05MUZc6xEPbSdHZqDnvVT8z2snJjoLxlTEiSECzz6KEgaNhGkmsEeVDYCNLEFYUbsrxAOkEDY2uYINwZ8/+S9pVMr+Sfn8tlKsXmRx5MEeOAAl4INTUAU3oAbqAIMH8ARewKvz6Dw7b877rDXnZDO74Becj2+YdJfu</latexit>

Electron momentum (GeV/c)

<latexit sha1_base64="9UwLfS/6c2R37FbY/XU6nCUsoHI=">AAACBnicbVDLSgMxFM3UV62vUZciBItQN3WmCOquKKLLCvYB7VAyaaYNzWNIMkIpXbnxV9y4UMSt3+DOvzHTzkKrBy4czrk3ufeEMaPaeN6Xk1tYXFpeya8W1tY3Nrfc7Z2GlonCpI4lk6oVIk0YFaRuqGGkFSuCeMhIMxxepn7znihNpbgzo5gEHPUFjShGxkpdd78TRvCKEWyUFJBLToRJOCxdk8YxPuq6Ra/sTQH/Ej8jRZCh1nU/Oz2Jk/QVzJDWbd+LTTBGylDMyKTQSTSJER6iPmlbKhAnOhhPz5jAQ6v0YCSVLWHgVP05MUZc6xEPbSdHZqDnvVT8z2snJjoLxlTEiSECzz6KEgaNhGkmsEeVDYCNLEFYUbsrxAOkEDY2uYINwZ8/+S9pVMr+Sfn8tlKsXmRx5MEeOAAl4INTUAU3oAbqAIMH8ARewKvz6Dw7b877rDXnZDO74Becj2+YdJfu</latexit>
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<latexit sha1_base64="oJSzdZHvJSckIORImJc2Nq9xgLc=">AAAB8nicbVDLSsNAFL3xWeur6tLNYBFclaQI6q7oxmUF+4A2lMl00g6dTMLMjRBCP8ONC0Xc+jXu/BunbRbaemDgcM693DknSKQw6Lrfztr6xubWdmmnvLu3f3BYOTpumzjVjLdYLGPdDajhUijeQoGSdxPNaRRI3gkmdzO/88S1EbF6xCzhfkRHSoSCUbRSrx+EpJlqgRkZVKpuzZ2DrBKvIFUo0BxUvvrDmKURV8gkNabnuQn6OdUomOTTcj81PKFsQke8Z6miETd+Pv/ylJxbZUjCWNunkMzV3xs5jYzJosBORhTHZtmbif95vRTDaz8XKkmRK7Y4FKaSYExm+clQaM5QZpZQZoMLRtiYasrQtlS2JXjLkVdJu17zLms3D/Vq47aoowSncAYX4MEVNOAemtACBjE8wyu8Oei8OO/Ox2J0zSl2TuAPnM8fsi+Q4w==</latexit>

Average purity 90.4%

FHC e+ selection

<latexit sha1_base64="pv9UfYWzeMYl6I/1f9NsojTUvhU=">AAACCHicbVDLSgMxFM3UV62vqksXBltBEMpMEdRdsSBdVrAPaMeSydxpQzMPkoxQhi7d+CtuXCji1k9w59+YTmeh1QOBwzn33tx7nIgzqUzzy8gtLa+sruXXCxubW9s7xd29tgxjQaFFQx6KrkMkcBZASzHFoRsJIL7DoeOM6zO/cw9CsjC4VZMIbJ8MA+YxSpSWBsXDfjojEeBO8XWjjstwd1rGeiDQeUXJrJgp8F9iZaSEMjQHxc++G9LYh0BRTqTsWWak7IQIxSiHaaEfS4gIHZMh9DQNiA/STtIlpvhYKy72QqFfoHCq/uxIiC/lxHd0pU/USC56M/E/rxcr78JOWBDFCgI6/8iLOVYhnqWCXSb0vXyiCaGC6V0xHRFBqNLZFXQI1uLJf0m7WrHOKpc31VLtKosjjw7QETpBFjpHNdRATdRCFD2gJ/SCXo1H49l4M97npTkj69lHv2B8fAMd+JjG</latexit>

⌫µCC+⌫̄µCC+⌫eCC+⌫̄eCC+NC: e�ciency 87.7%

<latexit sha1_base64="RdwWUQL5M2LHJGD5qgpsrn83bPU="></latexit>

Electron momentum (GeV/c)

<latexit sha1_base64="9UwLfS/6c2R37FbY/XU6nCUsoHI=">AAACBnicbVDLSgMxFM3UV62vUZciBItQN3WmCOquKKLLCvYB7VAyaaYNzWNIMkIpXbnxV9y4UMSt3+DOvzHTzkKrBy4czrk3ufeEMaPaeN6Xk1tYXFpeya8W1tY3Nrfc7Z2GlonCpI4lk6oVIk0YFaRuqGGkFSuCeMhIMxxepn7znihNpbgzo5gEHPUFjShGxkpdd78TRvCKEWyUFJBLToRJOCxdk8YxPuq6Ra/sTQH/Ej8jRZCh1nU/Oz2Jk/QVzJDWbd+LTTBGylDMyKTQSTSJER6iPmlbKhAnOhhPz5jAQ6v0YCSVLWHgVP05MUZc6xEPbSdHZqDnvVT8z2snJjoLxlTEiSECzz6KEgaNhGkmsEeVDYCNLEFYUbsrxAOkEDY2uYINwZ8/+S9pVMr+Sfn8tlKsXmRx5MEeOAAl4INTUAU3oAbqAIMH8ARewKvz6Dw7b877rDXnZDO74Becj2+YdJfu</latexit>

Electron momentum (GeV/c)

<latexit sha1_base64="9UwLfS/6c2R37FbY/XU6nCUsoHI=">AAACBnicbVDLSgMxFM3UV62vUZciBItQN3WmCOquKKLLCvYB7VAyaaYNzWNIMkIpXbnxV9y4UMSt3+DOvzHTzkKrBy4czrk3ufeEMaPaeN6Xk1tYXFpeya8W1tY3Nrfc7Z2GlonCpI4lk6oVIk0YFaRuqGGkFSuCeMhIMxxepn7znihNpbgzo5gEHPUFjShGxkpdd78TRvCKEWyUFJBLToRJOCxdk8YxPuq6Ra/sTQH/Ej8jRZCh1nU/Oz2Jk/QVzJDWbd+LTTBGylDMyKTQSTSJER6iPmlbKhAnOhhPz5jAQ6v0YCSVLWHgVP05MUZc6xEPbSdHZqDnvVT8z2snJjoLxlTEiSECzz6KEgaNhGkmsEeVDYCNLEFYUbsrxAOkEDY2uYINwZ8/+S9pVMr+Sfn8tlKsXmRx5MEeOAAl4INTUAU3oAbqAIMH8ARewKvz6Dw7b877rDXnZDO74Becj2+YdJfu</latexit>
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SUMMARY OF νe & ν̄e CC SELECTION

Purity
Event type Efficiency νµCC+ν̄µCC+νeCC+ν̄eCC+NC

Tagging + muon veto:
FHC νe CC with tagged e− 96.0 % 5.2 %
RHC ν̄e CC with tagged e+ 95.8 % 6.3 %
RHC νe CC with tagged e− 95.6 % 7.8 %
FHC ν̄e CC with tagged e+ 97.4 % 0.9 %

Tagging + muon veto + e± ID:
FHC νe CC with tagged e− 86.4 % 98.1 %
RHC ν̄e CC with tagged e+ 86.1 % 98.5 %
RHC νe CC with tagged e− 86.0 % 98.7 %
FHC ν̄e CC with tagged e+ 87.7 % 90.4 %

✦ Generic CC selections: purities can be further increased with tighter cuts (+ kinematics)

✦ The selection of specific processes/topologies results in additional background rejection.

✦ Similar selection of e± and µ± reduces systematics on the νe/νµ and ν̄e/ν̄µ ratios.

Roberto Petti USC
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KINEMATIC VARIABLES

✦ Kinematic tagging must discriminate between the true µ± track and wrong h± track
inside the SAME CC event: total visible momentum is constant (3 constraints).

✦ Consider 4 kinematic variables for muon tagging:
● plT : transverse momentum of the track candidate;

● θνl: angle of the track candidate with respect to beam direction;

● yBj : ratio between the energy of the “hadron system” (visible energy minus track energy)
and the total visible energy;

● RQT
: ratio between the transverse size of the of the “hadron system” ⟨Q2

T ⟩H and that of the full
event ⟨Q2

T ⟩, where QT component of the track momentum perpendicular to the total visible
momentum.

Roberto Petti USC

Right track Wrong track
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