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A study of the gamma-ray emission from thermal neutron capture on Gadolinium, for
the multiplicity and the energy distribution

Yano, Takatomi
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The purpose of this research is to measure the energy and multiplicity of the
gamma-ray from the thermal neutron capture on Gadolinium nuclei. It is also aimed at obtaining a computer
simulation model of the gamma-ray emission from the reaction, by comparing the model and data.

In this research, we acquired a high statistics and high energy resolution data at the ANNRI neutron beam
in J-PARC/MLF. The number of events was 3 billion for natural Gd and 8 billion for enriched Gd-155 and
Gd-157, in total. We also constructed a new computer simulation code for the gamma-ray emission with
better reproducibility for the data, comparing to existing simulation codes. The result of our research
could be applied for the high-energy neutrino physics, the medical field and the nuclear reactor
engineering.

J-PARC



(Gd, Z-64)
157Gd, 155Gd

8MeV
(Gd(ny ) )

()

Gd

Double-Chooz,
Daya-Bay, RENO

0 13
EGADS Gd
Gd(ny )
Gd

()

(Gd)
( Gd(ny))

Gd(ny )

Gd

Gd(n,y )
cd(n,y )
Gd(n,y )
Gd
J-PARC
(MLF)
(ANNRI)
24
25
3 26 12
Gd Gd(*"Gd,
155Gd)
Gd(n,y )
Geant4
(ANNRI)

Geant4, GLG4Sim, EBITEM(PHITS), CCONE

Gd(n,y )

Gd(n,y )

Gd(n,y )
ANNRI
Gd



(DGd(n,y )

26
J-PARC
(MLF) BLO4
ANNRI
157G d 1SSG d 80
25 3
Gd 35
Gd
(2)ANNRI
ANNRI
Geatn4
+
15%  ANNRI
Geant4
ANNRI
(3)Gd(n,y )
Gd(n,y )

Geant4 GLG4Sim
EBITEM(PHITS) CCONE

Gd(n,y )

+ 30%

¢ D
NNN15 VC12016

_.
<

Data, natural Gd
Our Emission Code
Geant4 Default

b
S
T

5 (Arbitrary)

Number of Events
'y =
e e S
& S 3
T T T
=y

-
S
5

1 Ly | P . N
1 2 3 4 5 6 7 8
y -ray energy [MeV]

=)

1 )
Gd
( ) Geant4 Gd
)
3
T.  Yano Measurement of

Gamma-ray production from thermal
neutron capture on Gadolinium for
neutrino experiments Nuclear Inst.
And Methods in Physics Research, A

I.Ou T.Yano Measurement of the
Energy, Multiplicity and Angular
Correlation of Gamma-ray from the
Thermal Neutron Capture Reaction
Gd(n,gamma) JPS Conference

Proceedings Vol.1
p013053-1-6

DOI 10.7556/JPSCP.1.013053

I.Ou T.Yano Measurement of the

Energy, Multiplicity and Angular
Correlation of Gamma-ray from the
Thermal Neutron Capture Reaction
Gd(n,gamma) using ANNRI  AIP
Conference Proceedings

Vol.1594 p.351

DOI 10.1063/1.4874094

16

51
2016 3 19 (



)

T. Yano Measurement  of
gamma-ray production from thermal
neutron capture on Gadolinium for
neutrino experiments NNN15
2016 2 17  Vienna (Austria)
Gd

2016 1 7

( )
T. Yano A study of Gamma
production from neutron capture on
Gadolinium 11th Geant4 Space Users
Workshop 2015 8 28

« )
T. Yano A study of gamma-ray
production from thermal neutron
capture on Gadolinium NNN15

2015 10 28 Stony Brook

(America)
(A=155,157)
Y
2015 2015 9
26 ( )
T. Yano A study of Gamma

production from neutron capture on

Gadolinium 11th Geant4 Space Users

Workshop 2015 8 28
C )

M. Sakuda T. Yano Measurement

of y -rays from the thermal neutron

capture of natural gadolinium,

Gd-155 and Gd-157 Targets

OMEG2015 2015 6 27
C )

K. Hagiwara T. Yano

Measurement of neutron capture
gamma-rays from the reaction of
gadolinium isotopes at the
J-PARC/MLF/ANNRI OMEG2015
2015 6 26 ( )
K. Hagiwara T. Yano Gamma
production from thermal neutron
capture on natural gadolinium,
155Gd and 157Gd Nulnt15
2015 6 11 (

)

(A=155,157)
y

2 2015 5 15

2015 3 16

¢y

&)

®

(A=155,157)

Y

70 2015 3

22 ( )
Y
2015 3 16
( )
Y
2014
2014 9 18

( )

1.Ou T.Yano Measurement of the
Multiplicity and Energy Spectrum of
y -rays from the Thermal Neutron
Capgure Reaction Gd(n,y ) Neutrino
2014 2014 6 02
Boston (America)

Takatomi Yano

70437341



