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BEAM LINE:

BEAM REQUIREMENTS:

Type of particle proton
Beam energy 400 MeV
Beam intensity 1A
Type of particle muon
Muon momentum 50 MeV/c

Beam intensity 1 UA



Neutrino Nuclear Response
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ey * Neutrino nuclear response is the

\ square of NME of DBD.

v, v, * Effective v mass can be extracted

from the DBD rate and DBD NME.

* Understanding the nuclear
structure information is important
to reveal the quenching effect in
M, -

* The strength functions B(u,E) are
very sensitive to nucleonic and non-
nucleonic correlations.

100M0
Experimental data on single beta and muon rates are important to help calculations of DBD

NMEs. 3



Overview of the method
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PRC 97(2018) 014617 (J-PARC 2014)
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(E,t) distribution following OMC in
targets

Yields of short-lived RI during exposure

PhD thesis of D.Zinatulina (June,2019)
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DATE/TIME

RCNP Accelerator Information

2018/02/16 16:29:16

Proposal No

E489

ION SOURCE

NEOMAFIOS
AVF Cyclotron

PARTICLE

Proton

ENERGY

64.6 MeV
FREQUENCY
16.845352 MHz
COURSE

C Course

MAX Beam Current
1.1uA

Operation Manager
Tamii, Yorita

Exp.Group

Hashim
MODE

UNPOL
Ring Cyclotron

PARTICLE

Proton

ENERGY

392 MeV
FREQUENCY
50.536056 MHz
COURSE

WSS Course
INJ_MODE

INJ_RING

HARMONIC No.

Status Maintenance (AvF Main Coil OFF,RF Power OFF)

TOF Tunnel

AVF Param.

Main Coil 581.986 A
DEE V 34.391 kv
A1 Coil 258.839 A
SW Coil 128.923 A
Vacuum 3.4E-05 Pa
BUNCHV  45.10 kV

Ring Param.
Main Coil
514.651 A
CAV1V
314.21 kV
CAV2 Vv
265.12 kV
CAV3 VvV
313.88 kV
RV
54.07 kV
Vacuum
7.7E-06 Pa



Long-term preparations and tricks for the muon beam-time
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First Joint Program

3 trigger counters with

e Officially established in September 2018. (S1eS2xS3)logic
e E489 Beamtime at Osaka University (Feb 2018). To observe muon stopping
event
Negative muon Irr?cgoinaﬂﬁ(?sg] tim)e:
momentum: 45 MeV/c for ° | HPGe

100Mo (thickness = 25 um) | | To measure x-ray and gamma

Beam exit ray
10000 (thin Natur.al
) Ruthenium
films)
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Preliminary results of the on-line E489

measurement
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Counts

Time distribution of u-decay electrones
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Present absolute lifetime measurement

Isotope. A Present work Previous Calculation
Pe, experimental work | [Primakoff 1959]
1000 151.7(24) ns N/A 130 ns
105 ns
Nat
Mo 99.3(61) ns (Suzuki 1987) 114 ns
NatR 132.7(49) ns N/A 109 ns
208.2(68) ns
Nat
Se 211.1(16) ns [PRC99(2019)024327] 239 ns

* Comparison of present mean life, previous experimental work
(Suzuki & Zinatulina) life time, and Primakoff mean life.



Muon Irradiation (@ J-PARC Experiment
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I. H. Hashim PhD Thesis Osaka 2015I.
I. H. Hashim H. Ejiri, 2015. MXG16,
I. H. Hashim H. Ejiri, et al PR C 97 2018

(a) Online setup for the
y rays with half-lived O
to 1.5 hours.

(b) Off-line setup for
the delayed y rays with
half-lived 0.5 hours
onwards.
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RI distribution by prompt and delayed
y-rays (under progress)

* To determine the partial capture rates from prompt gamma.
* To evaluate GR peaks from proton and neutron emission model by
comparison of short lived and long-lived Rl gamma rays.
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Summary:

 Experimental studies of OMCs absolute lifetime on some Ov3f3
nuclei have been done at RCNP 2018 and the analysis is still on

going.

* Neutron emission from OMC on enriched nuclei gives almost
90-95% RI production rate;

* All information of OMC is very useful for the p* side of DBD
NME’s and astro-antineutrino investigations.

» Approved beam-time for next solid targets 13®Ba/"'Ba 1 76Se/
hatSe (1 week, RCNP, 2020 vy).

» Gas targets 13%Xe and 82Kr will be investigated with uX group at
PSI (Villigen, Switzerland, October 2019)
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Proton Neutron Emission Model

]

97Mo 97Tc 98Tc 99Tc

97Mo - ﬂ B! 100Ru
99Mo 99T 100Tc - . .
¢ 99Mo 6 conditions are include

in current PNEM.
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[1] H.Ejiri, I.H. Hashim. Private Comm. 2018
[2] I.H. Hashim. F.Soberi, F.lbrahim. Private Comm. 2019
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Fukushima Det (RuNat)
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J3rrpude Ml 7

target | enr-ment | composition element thickness

MAass mg, em?
Kr | 99.9% Kr gas LO1(1atm) 373
" Kr - Kr gas 101(1atm) 373
BiXe | 99.9% Xegas | 101{lawum) | 373
"Xe - Xe gas LO1(1 atm.) 37.3
“Mg | 99.89% | MgO powder 10g 250

RCNP

Counts

i 1 PO TN TR T NN T T TN NN NN RN NN N A |
S0z "0 <
Energy E (keV)

[1] D. Zinatulina et al. Phys. Rev. C 99
(2019) 024327.



OO6blYHbIM MIOOHHbIX 3aXBaT
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2B-pacnan 2B-3kcnepuMeHThbI Mumenu OM3 Craryc
e 2004 (P51
43Ca TGV, NEMO3, Candles I11 BTij 2002 (PSI)
106 TGV 106Cd 2004 (PSI)
$2Ge NE“{?liifi'(l’&lj)‘gMo’ 82Ky 2006 (PSI)
1000 o NE“L‘I‘J);’H;%{’;(‘IE%‘?D)’ 10Ry 2018 (RCNP)
16Cd NEMO3, Cobra 116 2002
150N d SuperNEMO, DCBA(R&D) 150Sm 2002, 2006
136X 0 EXOZOO,léa}I(n]{and-Zen, 13684 2019 (RCNP)
130Te Cuore 0/Cuore, SNO+ 130X e 2019 (PSD?




JKcnepumeHTanbHasa yctaHoBKa (PSI)
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(E, t) pacnpegeneHue npu p-3axBaTe B
MULLEHU 76Se
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MeToA BpEMEHHOW 3BO/IIOLUU Y-IUHUU
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