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9 | LiCAF Ce,Na 2 (%) 10 x2 x2 | 2010.07.13 | 100 krad
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11 | LiCAF Eu,Na 2 (%) 10 x2 x2 | 2011.11.17 | 90 krad
12 | Li glass - - 10 x10 x2 | 2010.07.13 | 100 krad
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14 YAP Ce 0 10 x10 x2 | 2011.11.17 | 90 krad
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7.1 PoGOLite PMTUO OO

No FADC Ch Name No FADC Ch Name No FADC Ch Name
0 #7 #7 Zelda 24 #2 #8 Ubuntu 48 #7 #4 Neo
1 #1 #2 Angela 25 #3 #2 Freddy 49 #7 #5 Qui-gon
2 #2 #1 Jiro 26 #3 #7 Ulrika 50 #a #8 Xerxes
3 #3 #1 Barbie 27 #3 #6 Johnny 51 #a #7 Annette
4 #4 #7 Xena 28 #a #8 Tune 52 #a #1 E-type
5 #5 #1 Cecilia 29 4 #6 Xavier 53 #a #4 Linn
6 #6 #5 Lisa 30 #ta #3 Masaru 54 #5 #6 Vega
7 #1 #3 Yukari 31 #5 #2 Dilbert 55 #5 #3 Yoshi
8 #1 #7 Oidipus 32 #5 #5 Oracle 56 #7 #o Zack
o) #2 #2 Kratos 33 #5 #3 lggy 57 #7 #1 Cloud
10 #2 #5 Peter 34 #6 #4 Kyle 58 #6 #1 Drake
11 #3 #8 Viktor 35 #e #7 Ursula 59 #e #3 Felix
12 #3 #5 lkaruga 36 #6 #8 Zorro 60 #3 #2 Gargamel
13 itd #2 Hugo 37 #a #3 Hirotaka
14 itd 4 Ojiro 38 #1 #5 Ichiro
15 #5 #a Jos 39 i1 #6 Ken
16 #5 #7 Wily 40 #7 #2 Lucy
17 #6 #2 Erik 41 #7 #3 Makoto
18 #6 #e Q-bert 42 #2 #a Naomi
19 #1 #1 Aeris 43 #2 #7 Qtaro
20 #1 #3 Daniel 44 #3 #5 Roger
21 #1 #a Guile 45 #8 #e Shigeru
22 #2 #3 Morpheus 46 #3 #3 Freud
23 #2 #6 Priscilla 47 #3 #a Hemingway

O 7.1: PoGOLite OO PDCOOOODOODOO PMTO ID
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#1 #2 #3 #4 #5 #6 #7 #8 #9 #10 #11 #12
Aeris Jiro Barbie Annette Cecilia Drake Cloud E-type SAS3 SASS SAST SAS52
Angela Kratos Freddy Hugo Dilbert Erik Lucy Gargamel SA54 SASE SA59 SASE
Daniel  Morpheu Freud Masaru lggy Felix Makoto Hirotaka SAS10 S5A511 SAS13 SASTS
Guile Naomi Hemingwy  Ojiro Joe Kyle Neo Linn SAS17 SA514 SAS16 SAS1E
Ichira Peter lkaruga (Tune) Oracle Lisa Qui-gon Roger S5A525 SAS27 SA519 SAS20
Ken Priscilla  Johnny Xavier Vega Q-bert Zack Shigeru SASZE SA531 SAS529 SA521
Oidipus Qtaro Ulrika Xena Wily Ursula Zelda Annette SAS33 S5A532 SAS30 SAS22

Wukari Ubuntu Viktor Xerxes Yoshi Zarro Tune SAS34 SASX Mtr. scint.

0 7.2: PoGOLite DO DO OO0 PMTOOO

73



72 JUobooooobuoooouooo

10 — .
= O LCAFICe dpar) 3
- O LCAF(Ce 2pa0) .
: ) LICAF{Ce 2par) :
% LIGAF(Ce 1parNa fpar)
10° = % LICAF(Ce 1.5par N 1.5080) =]
C a LICAF(Ce 2par,Na 2par) =
x B a % LCAF(Cedparta 2o | |
o B o] m
g- X Q
[
£ 102 =
= % E
© = X =
N ]
1 = =
- X—
10 10
Time (hours)

073 %Co000000000000OO0O0

0 74:%Co000000000000O0

74



LiCAF(Eu 2 %)

— before

— after 3h
after 8h

— after 36h
after 112h

i

2 10

g
LT

— after 552h

10°
2 !
S100
3
k-]
H i
H
510
£ 0
E

1
2000

0 7.5: LICAF(Eu2%) 000000000 O 7.6: LICAF(Ce 2%) 000000000

4000

6000
PHA

oboobobobobo

LiCAF(Ce 3par)

|

8000

10000

. ‘\\
& f

%10‘ \‘\ %
£

g y

— before

— after 22h
after 48h

— after 434h

500

O 7.7 LICAF(Ce 3%) 000000000 O 78 LICAF(Ce 4% 0 00O0ODOOODODO

1000
PHA

1500

gbooobooooobooo

2000

2500

75

LiCAF(Ce 2%)

100 ;_’\{.\ SN S
E g
210°C \&

— before

— after 22h
after 48h
— after 434h

i In
1000
PHA

ggbooboooobo

1500

2000

LiCAF(Ce 4par)
E g E
108 = N — before E
- E N —— after 22h E
010° Y E
g8 E \:\\ after 48h
210t N —after43ah |3
g N
= 10° ;
o 1|\
5
£102 )
H
2
10l !
1 E
500 1000 2000 2500

1500
PHA

ggboobuoooobo



O 7.9:

LiCAF(CeNa 1par)

= T 3
10“; f — before 3
105 \\ after 18h u

o E 3

2 B 3

e H — after 48h 4l

%10‘ —

H \\ \ —— after 434h E|

310° Y

s H \

LAY

E [ A

2 4ol ]

S 10

1l E
500 1000 1500 2000 2500
PHA

oboboobooboobod

LiCAF(CeNa 3par)

10°L — before

2
.
—
Il
EE ]
gz
I

number of events/300s
32 2
T
e
L
Lo
H
@
E
]

vl vl o ol o ol

. 3 3
°
— s

il i

-t
1000 1500 2000 2500 3000 3500 400
PHA

LiCAF(CeNa 2par)

number of events/300s

gooooooooooo

number of events/300s

2500 3000 3500

T

s
T

e

I MR i
1000 1500 2000 2500 3000 3500 4000
PHA

LiCAF(CeNa 1%) 00000000 O 7.10: LICAF(CeNa 2%)0 0000000

O 7.11: LiICAF(CeNa 3%) 00000000 O 7.12: Liglass 0O0O0OO0OOOOOOODO
obobooboobod

Transmittance (%)

100
80
60 Undope 60Co
b =— (e, Na 60Co E
; — = Ce2% 60Co ]
o0F W T Ce3% 60Co ]
—*—(ed% 60Co ]
20
0

200 300 400 500 600 700 800 900
Wavelength (nm)

0713 000000 CeO0DODOO

gbogoboooo

1.2 105

1105

Ce. N

a 60Co oW

—Ce2%60Co | Jp~

H == C(Ce3% 60Co P‘ "i
| === Ce4% 60Co ]
[| ——1Indope 60Co ;’

=
S s10¢
< [
E 6100 F
2 -
& 4100 F
2 [
2104
N:
200

76

25

0 300 350
Wavelength (nm)

gbooboooobboboooon

400



7.3 PoGOLiteOUOUOOOOOO

7.3.1 0000

e "118787_8822036F5_sciql_sabun txt” using 1t7  ~+ 3.5e=A5 .
"1108767_002796GF S cclql _cabun, tat™ welog 137+
3e-08
9e-05
230 2.58-88
2o-H0 2e-57
+
+ 4+ W
i
1.5¢-69 H 1.5¢-05 SRy
+  Ht+ +
A + it
pa S
ST -
le=a% 1e-085 O -
A +
o
P
i+
Be=0E Te=B6 .
+
A 8
8 1000 2000 3800 1880 5080 6080 a ° 1oee 2008 08 anee i gaee
Z,5e-0% 3,%e=-8%
118787 _BUIBEEEFS woiql sabun, tk1” using 137 118787 _BBAMLSFC eciql_cabun, tat™ weing 137
3¢-05 30-85
*
+
-
2, 5e-0% - 2,%e=8%
-
-
-
-
20-85 = 2-65
R
-—-
—
— v
1.5¢-05 - 1,5¢-05 HHHHH
—— + wen
= S — s
~— T
— PR + 4
1le=a% S— 1e=a% A o HHE
R 3 e b e
 om— e
— e
A i
Se-06 - S6-66
—
—H— -
| T K
[ [
] 50000 100808 1506860 200808 256060 30008 0 1008 2068 3000 4088 5080 6600

0 714:00000000(21107070000022003 0000000000000
0000440 1500000000000040)

7



9. 5005 . . .50-85 . ,
11870700 47006P5 cc Lol cabun, thl " ug - 11076700501 7GRS, vo Ll vabu, Lt uidng 137+
3e-05 3c-05
2.50-05 2,50-08
2e-05 20-05
1.50-05 1.50-05
105 105
+
T ——
P e
- + PP et e 50-05
o [
o 200 1000 1500 2000 2000  Swss  39pe  Avew 1000 2000 000 4900 G900  GOOD 7000 000D G000  1000¢
3.5e-n 3,943
110787_0831566P5_seiql_sabun, txt” uilng 137+ 110707 _dhovo0rs ociql_sabun,tet” using 137+
205 205
2._ne-an 2. Ne-pn
2eman umpn
1.%e-an 1,505
10-05 1085
S0-06 Se-06
-
a [
B D6ER  LOUNUS 15G6UR ZEUUD TUUS JUUUDD IWEUD AEGUDD AIWUSD Do U DaG  10UDUY 1500BE  JUNUDA  2DUDUW  JUONUD  IUODU  ADEUDY  ADBOE
9.50-85 T T . r . , T 9.5c-05 . : ; T c r :
d767_0124286PS_cciql_sabun. txt” ucing 137 - “110707_0426186P5_cciql_sabun.tal” veing 157
-85 9e-g5 4
2,50-85 2,505 4
20-85 20-05 4
1.5¢-05 1.5:-05 -
108 1e-05 1
5c-08 Se-00 1
] e
580 1990 159 2000 2568 O90E 508 4690 0 20060  40EBG  ©60GD  0PODO 160089 120066  14pEG0 10600
igeris " 118787_3261556F5_sclql_sabun, txl” uslng 157+ 2:3em ! T116707_0222066F5_selql_sabun, Lut” welng 157 -
3c-08 3e-05 1
2,50-08 1 2,508 4
2e-08 1 20-00 -
1.50-85 1.50-05 4
1005 1e-05 1
0-05 1 Se-06 4
o e
B 20000 40080 66630  GGGDO 108000 120008 140803 15000 s 580 1000 1908 2008 2008 ‘s000)

O 71500000000

(20110 7070000470 0600000000000000O

020 220 0600000000O0O0O0O0O8NO)

78




e “110707_8124206PS_sciql eabun, twl ™ using 137 -+ 213809 ~110707_0196106P5_ceiql_sabun, tut” using 137
96-05 3605
2.50-05 2.50-05
26-05 2605
1,50-85 1.50-85
1c-85 10-08
56-00 Se-00
] [}
o 500 1e0 1580 2008 2568 3808 500 4000 o 20000 40660  COODD  000DD 160000 120066 148800 10600
Ao "110707_82019096F 5_rclql vabun, Ll ™ ulng 157 + :3ec00 #110707_0222066F S_selql rabun, Let” urlng 137+
30-05 3008
2,505 4 2.50-08
20-85 4 20-05
1.50-05 1.50-65
1c-85 1c-05
e~ A Da=HE
L L]
a 20668 48686 LT EBBRE BT ) 126888 146808 166858 a 588 1688 1988 2008 2588 Se0a|

0 716: 00000000(20110 7070020 230 3000000000 OO0O0OO
020 540 4700000000000O0O 30)

79



HRN

gbhogbobodgbbodobodgbodboooboobbobooboooboob
gboogobuogbuooboobboobobooboobboobbobobbooboo
Doobgbogbobboboooooboboboboooobobobobobo
goooogao
obhbooboboobbuoobobooobooobboobboobboobboon
gbogbobodbooobuoobboobuoobbodboobobuoobbooboo
goobdobobobobuoboobooboboboboboobobobobobo
gboogobogobuoobobbbuoobboouobobboobooboooboon
gbobbooboobooboobobbobooboon
gboboooobbooooboooobbbooobbooobbobuoobboboo
ooobooboobooboooboboboobobobobobobobobobo
gbbobuooooooobbbuooobobbboooobbbooooboboaon
obhbooobooobboobboobboobboobboobboobboon
gboogobouogbbodgbbboouoobboobooobuoobooobboobn
gobbooobbobooobboboooobbboooobbbooobbbooonoo
gboboboogboboboooobbobuooooboon
gobogobodoobooobodbboooboboobboobbooboooon
gbobooggboogbooboobboobboobboobbbbuoobbuoobobo
goobodbboobooobtomuoobboboobboobboooboooboobobo
gbgbbogbuooboooobuoobobuogobbbboobboobobobooboo
googobbbodbooobooboooboobboboobooobuoobobod
gbodbbgobbodbboobboobbodouobbuoobbuoobbuoobobo
gobogodbbodbooobuoouoboooboobobuoobboobobobod
gboobogobuogbobuoouobbuoobbuoobbooooboooboboon
gbobogoboboobobooobbooobbooboooboobobbooobba
obobodbooboobobboobooboobobsbobobobboobooobog
gobobobobbbotddddddddddodoooooooooooooobobn
gbobodgbodgbbobooobbuoobuooobbooboobboobboooobdad
gboduodgbobuogobuoobobuooobuogbooboobboobboobooboo
gbobogdbogbooobobabobooobobbuooboboooboooobogbo
oboooboobobooboobbobooboobobooboobobooboobobo

80



gboboodbboougbbuoobbuoobbogoooobugbbobogbanon
obobgobobooboboobobooboobobbigobobuoobobog
gboooggbobbodbbuodobbuoobbooboooboooooboooban
obhooboanoboobbobooboboobbobbooboobooboobon
gboboboogobbbooobobobooombuoooobbodd

gbogbobodgbbouoobobuodabboboobobboooboobboboon
gboogbboobuodgboogbboobbbobobooboobbooboobobod
gbobbodgbbodgbbobooobbooobuobobbobooobobooooobbo
gbooggbboobodobbuoobbuoobbuooboobbobooooboobba
gbbodbbooooobooobbodobbuoobbobbodobboobbabdg
gboogobouogbbodgbboobobuoobboobboobooobooboobn
gbodgbboobuodboobbodoboobbooboobboooboobbod
gbobboooboboboooobboooobbobboooobbboooboboboo
gboobbodboobobuoobbodbooooboobbobuoobbooboo
gbogboobogbagbooboboobooboobobbobooboobon

Dooboboboobooboobobooboboboboobobuoobob O
gbogoboobbuogbboobbbbogbboooboooboooboooboo
Dboooboooboboboboooboobooboboobobboboobobobo
gbbobuoooobboooobbobouooobobobogn

obhbooobooobuoobobooobooobboobboobboobboon
gbogobuodgbbodgbobuoobbuoobbooboooubuoobbooboon
ooo

81



[]

1]

[9]

[10]

[11]

EREEN

O0 00O DOOO000DOO0o0ooooooOoo0ooooOboOoOon ASTRO-HODODOY
gobbboooobobboooobbobod bobobo 200800

b oo obooobbooobbuooboboobbuoooboobboogobn
gboobog ooobo 200000

OO0 00 0D0O0O000DXDOOOOOO PoGOLitedOODODOOOOODODOO
gobboobooodon ooogg 200800

O0 0O0 00000000 XOOoooo PoGOLiteJOOODODOODOOODO
gboobog oobo 200700

0000 OBGOO ApPDOOOOOOy OOODOOOODOOOOODOOODDOO
ob obob 200400

goob obbouooooog -gobboobbooooooobbobbogd
gboobobbo oobd 201000

00 O0O.etal. 0Ce*+ 000 Pr*+ 00 YLiF,O BaLiF;0 LiCaAlFs 000000
gbobobooogbbbuoooobbbuoooobobogo

Noriaki Kawaguchi, et al. 0 Study of crystal grownth and scintillation properties
as a neutron detector of 2-inch diameter Eu doped LiCaALFg single crystall) IEEE
Nuclear Science Symposium Conferece Record 2009

Yuui Yokota, et al. 0 Growth, Optical Properties and Neutron Responses of Ce3+
Doped LiYF, single Crystals IEEE Nuclear Science Symposium Conferece Record
2008

H takahashi, et al.0 Study on a Phoswich Detector Consisting of Li-Compoed Crystal
Scintillator and BGO for Neutron Measurementd IEEE Nuclear Science Symposium
Conferece Record 2009

M. Jackson, et al.00 PoGOLite: a balloon-borne soft gamma-ray polarimeter( IEEE
2009

82



[19]
[20]

[21]

[24]

[25]

Evaluated Nuclear Data File (ENDF) (http://www.nndc.bnl.gov/exfor/endf00.jsp)

GLENN FKNOLLOOOO /ODOOOOO0O0O0Ooooooooooo3ooooo
gobo

PMT OO (http://jp.hamamatsu.com/products/sensor-etd/pd002/pd394/)
gud g gdoooooooobbbbbboboooaao

0000000 (http://wwww.jaxa.jp/press/nasda/2002/)

Physics Reference Manual(http: //geant4.web.cern.ch/geant4/UserDocumentation/UsersGuides/P:

Geant4 collaboration, Geant4 general paper (to be published), Nuclear Instruments
and Methods A, (2003).

R. Serber, Nuclear Reactions at High Energies, Phys. Rev. 72, (1947),1114.
Jaroslav Kazejev, KTH, 'Neutron background studies for PoGOLite’ (2007)

T. W. Armstrong, K. C. Chandler, and J. Barish. Calculations of neutron °ux spectra
induced in the earth’s atmosphere by galactic cosmic rays. Journal of geophysical
research, June 1973.

Ub 00 oob Xgoboboooobobobooooboboboboooboobobo
gbooboboobooboo oobg 200900

J.Dyyks and Alice K. Harcing, RELATIVISTIC EFFECTS AND POLARIZATION
IN THREE HTHIGH-ENERGY PULSAR MODELS, 2003.

GLENN F.KNOLL.Radiation Detection and Measurement(Third Edition)

CECILIA MARINI BETTOLO, KTH, ’Performance Studies and Star Tracking for
PoGOLite’ (2010)

83



