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object 20 [3.2/3.7/5.9  |4.7/5.0/6.8 6.2/6.4/7.9 7.7/7.9/9.1 9.2/9.3/10.4
distance b |30 4.4/5.1/8.6 6.3/6.8/9.7 8.3/8.7/11.1 10.2/10.6/12.6  |12.2/12.5/14.3
(mm) 40  |5.5/6.5/11.3 |7.9/8.6/12.6 __ |10.4/10.9/14.3 |12.8/13.3/16.1 _|15.3/15.7/18.2

50 16.7/8.0/14.0 |9.5/10.5/15.5  |12.4/13.2/17.5 |15.4/16.0/19.7 |18.4/18.9/22.1

X 2
A= Hole diameter (mm)
1.0 1.5 2.0 2.5 3.0

hole to 10 1g.3x10" 1.4x10° 2.5%10" 6.3x10 " 6.3x10 "
object 20 |1 6x10" 3.6%10 " 6.4x10" 6.3x10 " 6.3x10 "
distance 130 15 95107 1.5%10 " 2.8x10" 6.3x10 " 6.3x10 "
b(mm) 40 13 9x10” 8.8x10" 6.3x10 " 6.3x10 " 6.3x10 "

50 -5 -5 -4 -4 -4

2.5%10 5.610 6.3x10 6.3x10 6.3x10




[0033]

[0034]

[0035]

[0036]

[0037]
[0038]

[0039]

[0040]
[0041]

[0042]
[0043]

[0044]

[0045]

[0046]
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* 3
HAAY e Hole diameter (mm)

1.0 1.5 2.0 2.5 3.0
hole to 1010 11/3.5%10"  [0.25/1.1x10"  [0.44/1.4x10" |0.69/2.2x10°  |0.99/3.2x10"
object 20 10.11/8.8x10°  |0.25/2.0x10"  |0.44/3.5x10" [0.69/5.5%10"  [0.99/7.9x10 "
distance 130 14 19/3 9%10°  [0.25/5.1x10° |0.44/1.6x10" |0.69/2.4x10"  |0.99/3.5x10 "
b(mm) 4010 11/2.2x10°  0.25/5.1x10°  |0.44/8.8x10°  [0.69/1.4x10"  [0.99/2.0x10"

0 10.11/1.4x10°  {0.25%3.2/10°  [0.44/5.6%10°  |0.69/8.8x10 0.99/1.3%10 "

Asdl Belee AE A7 42w npRasel 24 9EFe ¢ 5 n, ARAQ i gEe Ao
of BWMAY 1 Bl FAF Aol REANUS wWel gEz P BE Aol Aol BAglel 27
0.44708] Zhubdde] HHAR wgTh GG BE Abolo] At ARSE FAA a0l Wl
AL AL L 4 glen, 7E EH S Bes & 5 v

el =V Y Ced ' 2 TN Y tannda D)
A >

P Y T o) £ 4
- < <
7{ Tavs? cos (w)forow }

O lforoa=A4
<AL FHe>
diYn .
G:[— Yoos(u)]
8 o

T3 A1AA ¢ FHAAFRE(130)> = 20 ZAE wpe} o], Alrfe]aze] wlej(131)¢F Al1d9E 72
(132)9} AI1CCD(133) 2 o] Fox Anpd F AeF-oF, A2 tho]mZe] me](134)9} A2t ZZE (135) 2}
A2 CD(136)Z o] FoZ 7FAF P4 Ao, AAFHALE(137)9F A3CCD(138) 2 o] Foj7 2 e A
(NIR) @7 A= A%,

Alvtelage] mel(13D)+ FAF(12005 &3 JAFE oA 400~500 nmtho] Febd A3 #elsta, A1
=9~ E(132) = 400~500 nmte] Zepd Ad3ulnts F3A7]aL o]=2E AASH, A1CCD(133)+= 400~500
o] Fepd Agdls drjAlsz wgksio, , AEde AEsHE AICCD(133) Fhdel dialel] Fd )
T (photomultiplier: PMT) = Ag]2 35v]a(Silicon photomultiplier: SiPM)SS A& % il A
10CD(133) & AFg w), Ad33dl AT E F3A]7]7] 93] micro channel plate (MCP)$} #< image-intensifier
tube& A|1CCD(133) MWl HAAIA A& = U},

£ 593 oA 500-700 nmthe] 7FA A S Relstal, A
2= 2~ E(135)F 500-700 nmtf 2] 7FA|FA9HE SHAI71AL o2 E A AR, A20CD(136)+= 500-700 nm
o] 7N BAE A7 ER W)

AWM= 2=FE (137)= 790-875 mmth o] ZAeJdnks FIA7|aL mo]=E A7 sk, A3CCD(138)= 790-875
) o] ZH]HE H7|NE R Wekett),
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140, 240: PC
=02
=]
= o Eel M
antd ds NIR Excitation NIR Emission
GSO 34l 2% xy JPA|M (723~758 nm) (780~820 nm)
(400~500nm) (550 nm) (550~700nm) l I

infra

Yellow Orange Red
577697 nm 597520 nm 620700 4m |
Infrared
; —
om 400 500 500 700 1300 5600
shart veaveength tong wesvelength
high frequimey ow liqumcy
EH2
100
\ /’ 130
I 138
<Light path> NIR detection Dark box
Gamma(140keV) =
mErena i 137
- S
Tonshes A=
NIR light 145
Visible light i 132 133
—— =2 Color |
(500~700 nm) £ 5
131 F __1 i a | Scintillation
175 5 2| (400~500 nm)
118 d 0
116
X <NIR/Gamma 2 &>
112 AT T,
114 120

b Working distance
= 10~50 mm
(FOV 30~80 mm?)

Object

_13_



on
J
Jim
Ql

10-1784970

230
200 f
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177
236

<Light path> 175
118
Gamma(140keV)
————— > | 116
NIR light hY N N
— 112 232a 232b 232c
Visible light
SREST | e

oy
(%)
LN

175

128 <NIR/Gamma 2 &>

_14_



SSS0dl 10-1784970

_15_



SSS0dl 10-1784970

*_“’1'; ,?f,f,’th @ *"Tc (1 MBq) + ICG (100 ul)  <Derenzo-like phantom AFXl>

i\,;
1

20
.35 2.4
1.7 0.75 mm
/ 1.0

Diameter = 15 mm

oy
g
o

EH9

Gamma 4 Signal intensity with intralipid phantom

o120
B R e _
. s 80 - | ' -+-Gamma (Intralipid 1%)

—=—Gamma (Intralipid 2%)

Relative intensity [%]

60 -  NIR (Intralipid 1%)
NlF._ oAk 40 - ~&-NIR (Intralipid 2%)
20 - . NIR Noise Ieiel
0 = - e
0 5 10 15 20

Intralipid phantom depth [mm]
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<Light path> NIR detection
Gamma(140keV)
> 137
Scintillation 136 135 o
NIR light i i
ﬂ [
'''' Color
(500~700 nm)
131
= 142
118

18 Dark box

- Scintillation
(400~500 nm)

116 K

112

114

b Working distance
= 10~50 mm
(FOV 30~80 mm?)
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