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Motivation

40 > 41
- ca “Ca . Abundance of *’K is related to the evolution of

habitable environments in earth-like extra solar planets

39K

. oS * We will focus on the destruction of Potassium
through 40K(n,p)4%Ar Reaction

3
37Cl > 38(] 39C] | |
(n,y) — We are going to measure cross-section of 40Ar(p,n)40K
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Motivation

Ar gas Target - TOF-E detector test bed
@ Utilities RBS / ERD Detector
A ) SE
> XA Proton
— —r N ok beam(H*)
N ' - _/ 2\ /': -30° 15°
p * - N N (38.1 amu-MeV) (150 amu-MeV)
. P—— — —e { ) { ) . .
8- -_,_,._. — )
- . — ! A
2MV Pelletron < 2 MV NEC i
ail s
. | Pelletron ;:@2
Office accelerator -
low energy I
ion implantation 1 H -
— Q,
P | 2 beam
s © N Console
5 = T -50° Qp
e ° [) , X
01 S . ~m Alphatross RF o
['_T . ' ion source % =—SNICS negative ion
—— - \ﬁ Cs sputter source

* Proton beam energy will start from about 2.9 MeV

* Distance of Neutron detector array will be about 3 m from
target
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Expected Neutron Energy from 40K

Reaction of “°Ar(p,n)*’K

0.8

From 1st Excited State

* Neutron Energy from Ground State 0K When
Proton Energy is 4 MeV (distance is 3 m)

0.977 MeV < E, < 1.18 MeV  — tof . =200ns

. 1st Excited State *’K

0.949 MeV < E, <1.15MeV ~ — tof,;, =203 ns

. 2nd Excited State *°K

0.245MeV <E, < 0.352 MeV  — tof . =365 ns

3rd Excited State *'K

0.165 MeV < E, < 0.254 MeV — tof, . =413 ns

From 3rd Excited State



Test Bench for Cosmic Test

235 mm

150 mm

265 mm

Scintillator Type

Dimension (mm)

Light Yield (/MeV)

PMT type

BC 408

200x100x100

7500

EMI 99548
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Time Resolution from Time-of-Flight Measurement

Time of Flight
3 e  TDC Module resolution : 25 ps

3505—
3oo§ f e ToF:18.0 = 0.06 Ch
-3 /
2001 o Oy = 4.1 = 0.05 Ch
150;—
e —0,,, =72 £ 0.8 ps
50/

QT_(;HHIJO_I I1|()III|2|()III|30 L‘|4|()IIII5O

ToF [Ch]

“hanlf

Hadron & Nuclear Phyrics Lab 6




Geant4 Simulation for Detection Efficiency

* Physics Model : FTFP_BERT_HP ~_ |

* Only data exceeding 133 eV were collected
 The main processes are lH(n, n)lH, 12C(n, n)lzC and 12C(n, y)13C

 Monoenergetic Neutrons are used from 0.1 MeV to 5 MeV

number of detected events

number of emitted events from source

Detection Efficiency =
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Geant4 Simulation for Detection Efficiency

Detection Efficiency
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Summary

* Neutron Detector has developed for measuring cross section of 40K(n,p)*%Ar reaction
 Cosmic Test has been done for measuring time resolution

 Geant4 Simulation has been done for simulating detection efficiency
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Threshold energy

YAr + p : 2.868 MeV
3ClL + a : 4.263 MeV

Q=-2.798 MeV *Ar +p

Q=-3.872MeV 3'Cl + a
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