


Possible ftension in standard oscillation picture
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Discrepancy in mass-squared difference driven by Super-K's
day-night asymmetry measurement:




Nonstandard interactions in matter

Lng = 2\/_Gpe B VoY’ PLyg| [f'prCﬂ + h.c.
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Vector interaction relevant for propagation:
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fﬁ = efLﬁ Sl eaﬁez%ﬁ = o

On earth N, = N; = 3N,
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Iso-day-night asymmeiry contours
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Hyper-K and JUNO can detect NSI



Future LBL experiments

Experiment

v + v Exposure

(kt-MW.107s)

Signal
norm.

uncertainty

Background
norm.

uncertainty

264 + 264

(80 GeV protons, 1.07 MW
power, 1.47x10*' POT/yr,
40 kt fiducial mass, 3.543.5

yr)

app: 2.0%
dis: 5.0%

app: 5-20%

dis: 5-20%

864.5 + 2593.5

(30 GeV protons, 1.3 MW
power, 2.7x10%' POT/yr,
0.19 Mt each tank, 1.5+4.5
yr with 1 tank, 143 yr with
2 tanks)

app: 2.5%
dis: 2.5%

app: 5%
dis: 20%

T2HKK-1.5
(WC)

T2HKK-2.5
(WC)

205 1100

0.6 N 0.6

1235 + 3705
(30 GeV protons, 1.3 MW
power, 2.7x10*! POT /yr,
0.19 Mt each tank, 2.5+7.5
yr with 1 tank at KD and
HK)

app: 2.5%
dis: 2.5%

app: 5%
dis: 20%

For DUNE, 1 yr = 1.76 x 107s; for HyperK, 1 yr = 1.0 x 107s.




Appearance channels

NH Py, = v.) =2 f* + 2ryfgcos(A +0) + y°g? €—— Reduce to the SM
whene,, =0
+ 4 \fp,‘{ fl s);[(()\(()mqté)+(,,(;(()H(A+(5+()(,“)] — 15torderduet06

e
r suppressed =—> +yg[c339 COS Pey + S33f COS(A — d¢p)] }
+ 4 l ~S9 c;;{l]‘[fu)s (Ger +0) — gCOS(A + 0 + &pr )] €«—— 1% order due to €.,

I su ppressed — —Yyq [y COS Qpr — / (".(_)S(A — ()cr}]}

- -l-\ ((} & )3|( 23€epy — .8'23(‘_\7-‘2 -+ _/‘2.‘{53'.‘{23( ep T (“23(c‘7’|2) <€ 2" order

) P corrections

+ Bz l f(}sr;(r; {()f; U)sA[ ( :“ o )+ )c)gtm ,T(_()‘w{ Dey —(;')f,_T')] /

_(-(‘-[AC(’T (-'(-)S(LA o O(’/t + (;'.)(’T )} T O(S%):;C-. '5113(:2- (:3) ’
2313523 Ly = 2r 519C12C93 . I' = |¢5m‘§1/"(5m%1| ‘ P[.le — Pﬂe
sinffA(1FA(1+e.))]  sin(A(l + e }.A)
(I:I:‘l(l+(nv)) 1(1+(r¢°)

A om3, L i — A ‘
1E | dm3, ’ 2 Y = Y

A—- -A(f & [, and g = —g)




L=1300 km, E=3 GeV
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One NSI parameter
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Mass hierarchy resolved at [ DUNE r2iik 1
DUNE and T2HKK !
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3 NSI parameters
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Constraint on €¢;, much
weaker at T2HK and T2HKK

DUNE
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Degeneracy between NSI
parameters unbroken at T2HK and
T2HKK because of the lower energy
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CP sensitivity

T2HKK better than DUNE for CP; is
the only expt. that can measure the

CP phase if MH is unknown
MH unknown
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Summary

@ At LBL expts, degeneracies between SM and NSI
parameters, and between NSI parameters strongly affect
sensitivities

o If €ce — €4y is O(1), impossible to determine hierarchy at
oscillation experiments

@ DUNE has best sensitivity to NSI

@ T2HKK has best sensitivity to CP phase (even) in the presence of
NSI



