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Medium baseli Parameters for the Muon Storage Ring
| Cooling designed for inv. Emitt. m*rad 0.0016
B in straight . m 160
01.11.09 typical decay angle of p = 1/y mrad 2.0
f Beam angle (Ve/B,) =(Vey) | mrad 0.2
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§ Deep inelastic
V,+N > u+X
o(v) =0.67 x10"cm” x E,(GeV)
o(V) =0.34 x10>cm® x E, (GeV)
o(v)/ o(v)=0.5

§ Quasi elastic & Re
V,+N - u+ N
o(v)/ov)=1
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§ Flux ;1!)\,# :f%{zyz(_%—_z})}.

o<(E,/LY

n
O, =y —£{12y°(1-y)}
(4D

y=F,/m,y=E, /L,
§ Event Rate
N, =0-o- M | -
- fx N[IO”]E [GeV]Nk[kz‘] oc E / L
L [1000/m ]
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Eventtates for a 10 ktondetector

Rales |
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) Atmos}:;ﬁeric neutrino -
Am;, =Am. =35x10"el?
sin’20,, =(0.9-1.0)

s CHOOZ

sin°20,, <0.1

&§ Solar neutrino

Am 9 = Am solar  large angle MSW solution
small angle MSW solution
Sin 2912 | vacuum oscillation solution
§ CP phase 0 unkown
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§ CP violation
e P(v,—> v )FP(Vv, > v )
s BRI XINF—DRBEL

& T violation SRR
« P(v, = v, )#FP(v , > v)

52 Short base line ?
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Pv, = v, )=sin*(26,)sin’(,,)sin’

P(v, - v )=sin’(20,)cos’(8,,)sin’

(127Am2 L

P(v, = v.,) = cos*(0,,)sin’(26,,)sin
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5 CC Rate

N (V,— e)e< 9

52 Oscillation Rate
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Backgrounds to Ve -> V—> L
Pions which do not interact!
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Muon Decays per Year
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Can measure
sin?20,, to 0.005
with 2 x1020

‘Wro‘fﬁl Sign' Muons v -~>v,->u-

I'z'urz 30 GeV, L = 7400 km, 107 0 decavs

= V¥, +V, CC + background
uan \ru cC
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waie Backgromud

COC events/1.6GeV per
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2 60
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Q107 u
§ 50 kt
§ 20 GeV

Barger et.al
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Entry level of Sin228 .,

0.1

sin® 249,; Reach
O.
]

0.001

sin® 28,5 yielding 10 u” evis/ 10" 1 Deca

sin® 29,; = 1
~sin? 24, = 0.8
[ 8my = 5 x 107 eV?/c*

0.0035
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Matter Effect

IW l

§ Matter effects

* have charged-current scattering with electrons.

* Induced effective mass ~ u=+2F 4

P(v, -V, )~sm (20,;)sin (ZQM('))sm (—— )L)

B( L
P(v —V,)=sin’ (2623)511'1 220" )sin* (——=)

sin(2g4) = 22210 0), . -4

v

. B(+) = '\/(A32 008(263 ) x A) +(A32 S]‘n(zaS)
01 .1:1.09 e Sl RV T
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§ Matter effect

01.11.09

Matter Effect

iy 2 — —
5 Sign of Ams'z( m - mz) m, m
m,
2
m.,
) m§ my
Ami, <0 Aml > 0|
if Am32 >0, sin’(26;) is enhanced
= Pv, >V, V)i increases. :
'.if Ams, < 0, sin? (28™) is enhanced,
= P(V, =V, ) increases. -
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Sin%2 6 ,=0.04

E=20 GeV

Barger et.al
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Matter effect in pLAppearance

RAJA, AND K. PHYSICAL REVIEW D 62 (
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e Examine sign(Am322)
* Require R>3

 Analysis result:
» For 6, > 3°,101° u decays/year
and 50 kton detector, 1year
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Barger et.al
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Search for CP Violation

i . Ll
i

8§ Indirect CP search | 9 Direct CP search
o« zz[Nj(@—szw: 2l 2 :Z[Nj(é)—%Nj(é)]

O; C;

Sensitive to sin(d), cos(0)
 Higher sensitivity, but

Sensitive to sin(o)

Hig . L
indirect measurement. prer sensitivity, but
. : direct measurement
* Higher neutrino energy .
is preferred. * Lower neutrino energy
* O. Yasuda works is preferred.
+ J. Sato talk.
01.11.09 Za—bhI/HIRE |
: Vol e "'\%%:"‘!- [t ey b
b HB A fyne Ner d : wergaith - A ‘-"‘.“.“""‘- e

- - x [ ' —~ S Y . - - ” .
. | T e B o B P — iy




g61

CP Violation Vs Matter Effect

i *mh{iw | | | Ml P
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FFAG based v 772K
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PRISM-I

§ High-intensity low-energy muon source (for
rare muon decays)

— 10T pion capture
— Phase rotation at PRISM—FFAG

§ Pu=68 MeV/c (KE=20 MeV)

Injection momentum: Ap/p 50%

& 101 muons/(107sec) in the ring

5 Based on 1-MW 50-GeV PS
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PRISM-II

9 Acceleration with an add1t10na1 accelerator |
(FFAQG)

£ 10%° muons/(107sec) in the ring

§ Give a modest neutrino source
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NuFACT-I

1x10?° muon decays/year at one straight
section

* Based on 1-MW 50-GeV PS

* Muon energy: 20 GeV

— Energy is determined by cost and physics topics.

* Location: JAERI Tokai campus
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NuFACT -II

9 4.4x10%
section

§ Based on upgraded 4.4-MW 50-GeV PS
& Muon energy: 50 GeV
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muon decays/year at one straight
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« RIFOERY
§ Design report
» US, Europe, JAPAN

§ Cooling collaboration

« Tonization Cooling® %
« US-EU-JP colalboration

.+ 2004 EEXFALA
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* 10 decay/yeard L, 0,5, 0 m?,
e 013, sign of 6 m23MDAJEETHE
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« 20~50 GeV, 1000 3000 km |
9 FEHMER & DBEDSNTIND
« FTHHADFFAGRF—AlEA=—2
o http://www-prism.kek.jp/nufactj/index.html
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