Neutrino cross section measurements and momentum reconstruction with the FASERYV detector
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1. FASER experiment 2. Momentum reconstruction 3. Validation with test beam data
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Test beam data and MC show good agreement arXiv-2602.17575

5. Neutrino cross section measurements
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Training sample: FASER GENIE simulation, 1/Ev? flux distribution up to 15 TeV
Less than 10% offset and resolution 30-40% (200 GeV — 3 TeV)

FASER Simulation Preliminary FASER Simulation Preliminary

A¢p > 90°

- = on T | . 0.6 """""""""""""""""
_ BDT < & | BDT Migration matrix B . e o d e R T
- - B . : relimina =956 | © 1 1 5 UOTIrTTTree—me———
- Reconstructed N, s 19 Used for unfolding Efrue Slla c & — o : F W M _
L heutrino enerqgy | S 8. | @sI1E | FASER Preliminary e T e e o) oo Ch @mvﬂﬂsz»mgi_'_{,_
. . : = N 0.7 (| = ‘] 5 — ﬂ . - and target ITIEISS‘_ (wio. bkq) _ — . —
'.; i E ; N — MC (Vp_ CC) qc) - R t t d 0.2 v - + ASERV 26. Ve + Ve |
= 6 = S b 1
- * i 0= — Data (v, CC) L 101 econstructed https.//cds.cern.ch/record/2956166
- 05,8 10k o I muon neutrino | 0.0 102 - — BTE - - 108
‘ 3 3 - Measured p 5 energy by BDT |
- - 0.4 & i K 3 gy by ; Neutrino Energy E, [GeV]
i - e °C E
== i 0.3 _ S ;
: _ . 51 —H- Z » 10-200 [GeV]  |200-1000 [GeV] |>1000 [GeV]
: ' 0 I __I_'—r—|:|:__| i - ng',;;ge 0.00%3:59 22.3%8% 17.9%79
__|_ _ L L1 o o L s L b L ..L._Hw—l—'....
o PR %~ 500 7000 1500 2000  © _ @ w0 w0 o & s Nexp 0.02%:00 25.8751 155735

Reconstructed neutrino energy [GeV]
E, truth [GeV] E, truth [GeV] P, [GEV] reco 0 19 14




	スライド 0


  𝝂


  𝝂


  𝜈


   𝜆  i n t


   X 0


   s  p l a n e  R M S   =      (     2 3 ⋅   13 . 6 M e V P  n  c e l l ⋅  z  c e l l      n  c e l l ⋅  z  c e l l   X C ) 2 +    (   6  𝜎  p o s ) 2


   𝜎  p o s = ~ 0 . 3   𝜇 m


   𝑷 𝝁


  ∑   𝑷  𝒄 𝒉 𝒂 𝒓 𝒈 𝒆 𝒅   𝒉 𝒂 𝒅 𝒓 𝒐 𝒏 𝒔


   𝜽 𝝁


   𝑬   𝝂 𝝁


   n  e x p  t r u e


    0 . 00  − 0 . 00  + 0 . 00


    22 . 3  − 5 . 4  + 8 . 4


    17 . 9  − 4 . 7  + 7 . 0


   n  e x p  r e c o


    0 . 02  − 0 . 00  + 0 . 00


    25 . 8  − 6 . 1  + 9 . 0


    15 . 5  − 4 . 0  + 5 . 8


   N  o b s  r e c o


  19


  14


   E 𝜈  t r u e


   p 𝜇


   𝑷  𝒃 𝒆 𝒂 𝒎


    98 . 1  − 4 . 3  + 4 . 6


    98 . 4  − 4 . 3  + 4 . 6


  20 . 7 ± 0 . 6


  20 . 7 ± 0 . 1


    195 . 2  − 8 . 5  + 9 . 3


    198 . 7  − 0 . 2  + 0 . 2


  22 . 7 ± 0 . 6


  22 . 6 ± 0 . 1


    288 . 6  − 12 . 4  + 13 . 5


    299 . 7  − 0 . 3  + 0 . 4


  23 . 2 ± 0 . 4


  24 . 2 ± 0 . 1


   E 𝜈  r e c o


   E 𝜈  t r u e


   s i


   s  R M S


  P


   𝜎  p o s


   s   n  c e l l  R M S


   z  c e l l


   X C


   X W


   p  r e c


   p  c e n t e r


    96 . 9  − 1 . 6  + 1 . 6


  93 . 4


   p  c e n t e r


    193 . 2  − 3 . 2  + 3 . 4


  191 . 0


   p  c e n t e r


    283 . 7  − 4 . 7  + 4 . 8


  289 . 0


   P  c e n t e r


  ≥


   p  r e c


    1 . 6  − 0 . 4  + 0 . 8


  𝜇


    1 . 6  − 0 . 4  + 0 . 8


  𝜇


   p  c e n t e r


  1 /  p  r e c


   p  c e n t e r


  ×


   𝜈 𝜇 +    𝜈 𝜇 -


   p  beam


   p  center


   p  center /  p  beam


  +


   𝜈 e +    𝜈 e -

