Ve-Bar Appearance at T2K with VALOR
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Parameter(s) Prior | Range

sin® O3 uniform | 10.3; 0.7
sin? 26,3 (sin? ,3) reactors gauss 0.085 4+ 0.005
sin? 20,, gaNss 0.846 4+ 0.021

@
® .| (NH) / |Am3,| (IH) | uniform 2;3] x 1073 eV? /et
I 10 I S A, gauss | (7.53+0.18) x 107% ¢V?/c
dcp uniform [—m; +x]
Mass Hierarchy | uni iform 0.5 for \H nd IH

ASIMOV: 72K Runia Best fit + 2015

| Null Hypothesis:
: No veBar appearance (B = 0)
|

(Posc(vpBar -> veBar) =  Posc(PMNS))

- T2K eOscillation parameters = nuisance

) . 1T a3 - -e-like/p-like v and p-like vBar
Long baseline v oscillation experiment constrain nuisance parameters

-4 sample fit (e-like/p-like v/vBar) .ND fit -> Prior for Super-K fit
‘Flux and x-sec constrained by ND

‘Nuisance marginalised out
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Q: What are the variations of my null?

Rate only analysis Statistic: #Events in veBar sample
“Data” = Asimov (MC) data - Summer 2015 POT R Full POT
(1)Throw expectation Texp from priors : - “"‘ vvvvvvvv - ::mrw 7:-“ ;: g W :m'“w"*m
(nuisance parameter fluctuations) j e N1 e ———
(2)Likelihood weight L = L(Taatal Texp) 021} .
(3)Statistical fluctuation of Texp: Tobs . -
(4)Distribution: 10k Tobs from 100Kk Texp N ERERRRRRRRRER RN EREL | E
(5)Tovs weighted by L P e R et
Rate + shape Statlstlc A)( )(Z(ﬁ 1) - x3(s=0) (marglnahsed)
“Data” = Asimov (MC) data ¢ Pe— ropedaersoose |G e T T i 808
- Test: same as rate-only = "’";‘ L1 g H N —P_—L‘L_L_ e :::::i:::::::ﬁ:l “
« Toy weight from real data ; ~ ] o :
e Marginalisation penalty? — | | . —
« “Real data” - ER L
» MC throw data (Tqata) | MC marg L | “Data” marg =
Statistic Statistic
{ Slfmmary : . L. References
eLittle effect with current statistics * physicsrockefelleredu/luc/ ‘Izﬁz\
.Significant at larger POT e https://arxiv.org/abs/1605.01626 -

NuFact2015 K. Duffy

vBar e-like posterior = conservative
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