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Motivation T

Future “precision measurement” experiments
have potential for New Physics Search

In this talk

we concentrate on Non-Standard neutrino Interaction (NSI)

Lt = —2V2¢)5Gr(WayuPrvs) (f1'PF)

Wolfenstein ’78, Guzzo-Masiero-Petcov ’91
Grossman 95 ...
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Setup and Scope

B Neutrino Factory
10%tuseful u (E,=50GeV) decay/year

—> 4+4 years for neutrino and anti-neutrino
golden channel (v,.—v ) only

2 detectors at 3000km and 7000km /

propagation (matter effect) NSl only
£, OF &, With their complex phase (e=e[e'?)
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Setup and Scope

B Neutrino Factory
10%tuseful u (E,=50GeV) decay/year

—> 4+4 years for neutrino and anti-neutrino
golden channel (v,.—v ) only

2 detectors at 3000km and 7000km a

propagation (matter effect) NSI only
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Neutrino Factory with Two Detectors
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Importance of interference term (& dependence) L=3000~4000km

Probability is simple at Magic Baseline (aL/2=x — L~7200km)
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Setup and Scope

B Neutrino Factory
10%tuseful p (EM:SOGe\_/) decay/ye_ar |
—p 4+4 years for neutrino and anti-neutrino
golden channel (v,.—v ) only

2 magnetized detectors (50 kt) at 3000km and W

Focus on propagation (matter effect) NSI

£, O &, With their complex phase (e=e|e'?) and the
target region |e|:10-4-10-2
_ TH.
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Non-Standard Interaction (Propagation )

e,U,d e U d

3G

standard matter effect
(as solar neutrino)
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Bound : < O(104-103)

Biggio Blennow Fernandez-Martinez
JHEP 0903:139,2009 and arXiv:0907.0097
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Setup and Scope

B Neutrino Factory
10%tuseful u (E,=50GeV) decay/year

—> 4+4 years for neutrino and anti-neutrino
golden channel (v,.—v ) only

2 detectors at 3000km and 7000km /

propagation (matter effect) NSl only

€, OF &, With their complex phase (e=[e|e'?)
and the target region |g|:10-4-10-2
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Contribution to Oscillation Probabili%

perturbation formula

small parameters:

: Am?2 Am?2
O(e) ~ Sin 013 ~ T2 mllli}

N2 ~ Eq
Am2, 2Fa B

‘P{HE - I”p;Ec?p-.Ec?r)

Am2 al : - Am2 a Ami, —a
21 —iAay —i5 M3y : 31
Cia512Ca3 slM | — | € + 513593€ sin | ————1L
a 4FE a \Am3 —a 1E

| . [aLl\ _, a . {Am3, —a
+Eep [ 2 SiN (E) e A 1 g, (m) sin (#L}]
2
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= 4
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Neutrino Factory with Two Detectors
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Probing NSI by Neutrino Facion) ey
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Cipriano-Ribeiro et.al
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Discovering NSI
|8eu|’|8er| ~ 0(10°-10)
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. Ng, — N2 (61,6, =, sign(Am3, )]

2 2 [
X = lTlill y‘ 7 E,j,k - Lj,k
E Mﬂhs + (gﬁysﬁ‘rpbs )2 + (GBGJ’VEG )2

\-l"." K / o - - - b - )
Osoesign(Ams) 77 G0 ko1 ik i,7.k i,k

3 energy bin (v:4-8-20-50 GeV, anti-v:4-15-25-50 M
Ggys=2.5%, 6,,=20%), BG fraction:5*10

vary : 0,5, 8, mass hierarchy, ¢

efficiency:70%
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Searching Non-Standard CP-VioIatior_

If NSI have complex phase, it makes another CP violation

e

Can we discover It?
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Searching Non-Standard CP-\Violation

%%(9e, =0, m) - x*(input) >2 (3) o

Discovery Potential of Non-Standard CPV due to ¢ »
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Searching Non-Standard CP-\Violation
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Searching Non-Standard CP-\Violation
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Searching Standard CP-Violation

v*(6=0, 1) - x*(input) >2 (3) o

Standard CPV sensitivity without NSI
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Searching Standard CP-Violation Wit NS L
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take account of possible existence of NSI
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summary _—

B Neutrino Factory have powerful potential to discover
Non—Standard Interaction

10-3-104, |e, | ~ 103

= lee,l ~

B we can discover non—standard CP Violation
if 0.1 < ¢, /m < 0.9 with [e, | > a few X 10-3
if 0.1 < ¢./mt < 0.9 with [, | >10-2-10-3

two detector combination (L=3000km and 7000km) is important
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