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= Status of past experiment - MuSIC 4" beam test
- Geant4 Simulation

= Next to do



Purpose of measurement of muon capture on **Ti

Measure the Nuclear matrix element MGT

— beta decay
— OMC => Matrix element for muon capture [101] & [112] (*) (*%*)

J'=1"0or2
J'=1"or2
J=1"or2 ,
Py OMC (ordinary muon-capture)
- J’=1"or2

®Ti+p — v+"Sc

e OMC — structure of intermediate
nuclear & its excited state

e OMC — allow transition which
forbidden in 3 decay

J =0"

48Ti

(*)M. Morita, A. Fujii, Phys. Rev. 118 (1960) 606 (**)T. Siiskonen et al, Nucl. Phys. A 635 (1998) 446-469



Purpose of measurement of muon capture on **Ti

Lifetime of double beta decay

[TOV1/2]_1: [<mv>/me]2 GOV |1\/IOVGT|2 (*)
2v -1 v |2

[T 1= G, IM”_]

12 2

T: lifetime

G: integral over the phase space of the leptonic variables

= (v BB \\

« nuclear matrix elements / <m >

= neutrino mixing

(*) Phys. Rew. C 76, 024315 (2007)



Status of past experiment

MuSIC 4" beam-test muon :P = 60 MeV/c
Purpose: Estimate number muon in target Target: Mg
=> muon lifetime Scintillate counter: S1, S2

mppc read out ml, m2, m3, m4

Trigger logic (m1xm2)x(m3xm4)

— Pedestal in beam off
Data in beam on
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Analysis of MuSIC 4™ beam test, Oct. 22" — 23,2011
Run958, proton current 59pA, 6298s, By =+0.04 T

4 — h2
500 Entries 1287451
Mean 4983
4000 RMS 4637
| v2 | ndf 2.495e+04 / 1539
| A1 2372+ 952
3500 ‘..] lifetime1 1018 + 24.7
i A2 1212+ 98.9
3000(% lifetime2 2279+ 70.0
BG 361.7+ 1.0
2500 Life time
2000 - positive muon: 2197.03+0.04 ns

- negative muon: 1071+2ns

1500
(T. Suzuki et al, Phy. Rev. C 35 (1987) 2212-2224
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— {(t) = Alexp(-t/lifetimel )+A2exp(-t/lifetime2)+BG
— gl(t) = Alexp(-t/lifetime1)+BG — ¢3(t) =BG

g2(t) = A2exp(-t/lifetime2)+BG data




Music beam test4, Oct. 22" — 23,2011
Run938, proton current S9pA, 6298s, By =+0.04 T

Integrated => number u : ~ 361u7/s for S9pA proton
=>number p" : ~427u'/s for 59pA proton

efficiency of DAQ: 28%

=> number of | stop in target: ~ 1.3 x 10° u/s for 59pA proton

=> number of p” stop in target: ~ 1.5 x 10° p'/s for 59pA proton

u distribution in beam: 23.5%, u" distribution in beam: 15.7%

‘ number of muon in beam for 1 uA proton:
~1x10°p/sand ~ 1.6 x 10° u'/s
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- h7
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Excitation energy [MeV]

0T g 0.008
A=/

3 0011
2.~/ 0.006
—

3071 3+ 0.128
A Y1)
Ra—

OMC

2.0
27— 0.195
27— 1.000

104
D011 (www.nndc.bnl.gov)

0.0+ = o°

Sl | Prop.

A8 AB
SC Ti

P

Proton-neutron Quasiparticcle random-phase approximation calculation
(J. Phys. G: Nucl. Part. Phys. 30 (2004) 2003-2018)



Counts
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SC48
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h7

Entries 647895

Mean
RMS

2.792
0.788




Next to do

S1 S2 4‘0“

det.

arget

Ge det.

= Geant4 simulate => shielding

Nal det. detector and reduce the noise in

MuSIC beam
= Energy resolution, time
resolution of detector



Thanks for your attention
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