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57Co - flood source

HK7001

17 4 6
19 5 11 38

57Co - flood source 
310MBq

JIS 57Co 22212 2
2 2 = 2 22312

17
90[kcount/min] 88.0 91.7 90.1±0.8 kcount/min

1cm
3.71 Sv/h 5 Sv/h

57Co - flood source 310MBq

HK7002

MR(magnetic resonance) NMR(nuclear magnetic resonance)
RF(radio frequency wave)

MHz
MR

CNR( )
(handmade)

MR S/N KR13403502  AIRIS mate 0.2T
CNR( ) 0.5 1 2 3

3mm 3 4 5mm
FSE(fast spin echo) T1 7 T2 14

4 imagej1.43
CNR T1 T2
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FNC
HK7004

, . ,
, . ,

. , ,
, , . X

, , , . ,
, . CR FNC
, .

, FNC ,
.

, (70kV, 
16.2s, 7mA) , (mA) , . ,

. FNC
, , .

,
. , FNC ,

, . ,
LSF , RMS , D-WS . FNC LSF , RMS

, D-WS .
, FNC ,

.

SN
HK7007

, (C contrast) (D diameter) 
CD-RAD ,

, 3M LCD DV-R1 , C-D , IQF . ,
CD-RAD

S, N , S / N .
, GA C-D ,

2.6mAs . , S / F
. , ,

,
. , IQF GA

. , 2.6mAs , GA
. , GA ,

(QL ) (QL ) ,
, ,

. , ,
S / N . , S / N 1 S / N

1.3mm S / N , 1.3mm
SN 1 . ,

1.3mm , X , , X
, S / N . ,

C-D , IQF , S / N

� �
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DEXA QUS
HK7009

DEXA QUS
DEXA

-2000 - DEXA QUS 2

dual energy X DEXA
QUS 2

84 21 63 22 91 64±17
BMD OSI r=0.55 r=0.72

%YAM %YAM r=0.49
%YAM %YAM r=0.64

DEXA QUS SAR SAR SAR SAR
SAR r=0.44 r=0.53 BMD

BMI BMD BMI r=0.38
r=0.30 OSI BMI r=0.24

DEXA
QUS X

DEXA

S/F CR
HK7011

20 1
40 40

MTF RMS
 ( S/F)

CR CR
S/F CR

MTF

CR ROC ACR

S/F CR
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HK7003

40

CT
MRI CR(computed radiography) FPD(flat
panel detector) X

2009 70

CR

MTF
ROC

ACR

CR

HK7012

(MRI : magnetic resonance imaging)

(SNR : signal-to-noise ratio)
MR (SAR : specific 

absorption- ratio)
repetition time(TR) 3T

MR SAR
SAR

1.5T 3.0T MRI
SAR

SAR
180° FSE FA SAR

SAR 3D SAR
SAR

180° SAR

� 9
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Al
HK7016 HK7020

40 2 1
(Al)

5 Al
RMS MTF MIP 2

6 ACR
CD-MAM 2 Al
MTF

MTF Al
0.1mm

HK7020

Al

�0 ��
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HK7021

1

20mm
20mm

10mm
2

(TS )
TS

TS
mAs

mAs TS
ROC RMS

ROC mAs
mAs

RMS mAs TS
mAs

mAs
ROC

HK7022

50mm 60mm Mo Rh
Al Pd Al

28kV Pd K
30kV

X Sobol
30kV mAs

CNR
MTF

50mm
60mm Pd0.025mm+Al0.3mm CNR

Al0.2mm MTF

�0 ��
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X CT
HK7023

CT

EGS5 CT
X

X
X

X

X
HK7024

X X
X

X
[1] [3] X [4]

X ( X )
X X

X

X X CT

Line spread function(LSF)
(FWHM) Modulation Transfer Function(MTF)

X CT

�2 ��
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CR X
HK7025

1 X (
)

6~7 18

X X
PA CR 1 FNC X

(25mAs) (mAs )
PA 13
FNC 8mAs

(D-WS) FNC mAs
FNC CTF

CTF
CTF 25mAs

1.54mGy 8mAs 0.49mGy 31.8%

FNC (25mAs) 3
1

HK7026

X

Mo

X
X

24 34kV 40mA sec (Mo) 30 m
33cm 1mm P b 6cm

X
28kV X 18.95keV

X 19.76keV 28kV X
18.66keV X 19.89keV X

60 m Mo X

�2 ��

診療放射線技術科学科論集　第 9 号　（20��）



10 

HK7029

X CT CT

120kV
50mA 1/3 2/3 3/3 130HU

HK7030

30 64

MMG MRI

 MMG
6

MMG 1
5 MMG

MRI
washout

MMG US
MRI

�� ��
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HK7031

4
X

X
CAD

CAD

HK7032

�� ��
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HK7033

( IMRT ) 
 ( RTPS ) 

DD-system ( Ver 9.4.0 ) Profile Analysis

8.5cm 2.5cm
4 % 

6 % 5cm x 5cm  15cm x 15cm 6 MV 11 % 12 % 10MV
8% 9 %

± 2 % 
90° 270° 

Optical flow
HK7034

�� ��
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HK7036

IP X
IP CT X
IP (3 4cm) IP IP

IP
IP 1 25mGy IP

PSL CT
IP 1cm 8

2 IP 25 20 16
IP CT IP

IP IP 1
120kV 200mA 8mm 1

IP IP
IP IP

IP IP
IP IP

IP CR140
HK7042

(IP)
IP

IP
CT X

IP X

8 10 14 17 5
IP

IP CT 0.1mGy 20 mGy 

IP 3line/mm IP CT
Large small Dose 3

�� ��
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HK7043

(MRI : magnetic resonance imaging)

(SNR : signal-to-noise ratio)
MR

(SAR : specific absorption- ratio)
repetition time(TR)

3T MR SAR
SAR

1.5T 3.0T MRI SAR
SAR MRI

 Delta4
HK7049

 ( IMRT ) 
IMRT  ( 

QA ) IMRT QA
2

Delta4 ( Delta4 ) 
IMRT  QA 

Varian  CLINAC IX-S Delta4 3
Delta4  ( 

 ) Delta4 PMMA 2
P-Si 1069 IMRT  IMAT 

2
IMRT QA  Delta4 

 ( R2 ) 
0°

 R2 = 1 
1.37% 1.30 %  ( wing ) 

2.40 % 
 Delta4  IMRT 

�� �9
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HK7050

EGS5 1R
Sobol

Sobol Al
Sobol Sobol

5cm 0.5cm 4 50
50 0.1cm 14cm×14cm 50

Mo Mo 23 28 32kV Mo  Rh
28kV Al

8000
Sobol

Sobol
Sobol X

Sobol

Sobol Al
Sobol

HK7052

[1]

MPR Axial X Y
0°(Axial )

3

0° 30° 5° MPR
MPR Axial CT tool ZIOSOFT

(38.81mm)
CT
CT

CT tool 0.2mm
ZIOSOFT 0.16mm CT tool

MPR
CT

MPR Axial

�� �9
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57Co - flood source

HK7054

57Co -flood source

3 57Co
99mTc

57Co 99mTc Eckert&Ziegler
57Co- flood source(CTRF10030/1420-035 310MBq) 57Co-405
(JIS Z/02/C22211 1MBq GCA-7100A SPECT

GMS-5500PI 99mTc

99mTc
57Co

57Co 99mTc 57Co 3 2.5
 99mTc

57Co 0.10 Sv 99mTc 3.0 Sv 1/30
57Co

Dual energy CT DECT
HK7055

2007 4 17
0417009 Dual Source CT

DSCT
Dual energy imaging

Dual energy CT DECT

Two-material 
decomposition separation line
SIEMENS CT SOMATOM Definition Flash 80kV 140kV

CT CT
140kV CT 80kV CT

1.8376 1.7849 1.4533
0.9316 DECT

20 2�
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IMRT
HK7056

{Intensity Modulated Radiation Therapy IMRT( IMRT )}

IMRT
[1]

3 2

2 1175 MapCHECK
2cm

8cm 10cm
axial coronal

[2],[3] DD Dose Difference DTA Distance To Agreement -index[4] 3

2

CT
HK7057

CT
CT CT CT

CT SD AEC

SD AEC
SD SD

SD

CT SD
AEC 50

20 2�
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JND
HK7058

LCD: Liquid Crystal Display
DICOM Part14 GSDF Grayscale

Standard Display Function
JND Just Noticeable Difference Perceptual Linear

(JND) LCD (10bit)
LCD JND [1]

JND X
JND

10bit LCD JND
JND JND 1

(RMS=2.0PV) 1.1 2 (RMS=4.0PV) 1.3 4 (RMS=8.0PV) 1.7

RMS S/N
S/N

HK7059

212Bi 228Ac
208Tl  12Bi 228Ac

212Bi 228Ac
212Bi 228Ac

228Th
212Bi 228Ac 40K

40K

212Bi 228Ac

22 2�
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X CT MTF SD
HK7061

X CT MTF(modulation transfer function) SD (standard deviation)
MTF

120kV 20 50 100 150 200 A
6 CT X CT

FC10 FC52 5

MTF SD 18

ROI 18 SD FC10
FC52 MTF

FC52
SD

HK7063

FLR

FLR FLR

FLR FLR
FLR

3 kg 6 kg 9 kg 1 2 3 4[cycle/sec]

2

22 2�
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CT
HK7064

X CT 3 3

Region Growing
snake, watershed

2 OpenCV
snake

watershed
snake, watershed 2

HK 7065

CCD NX-02S

300[ Gy]
250[ Gy]

250[ Gy]
2.5m X

3%

3.0line/mm

0.53[cm]

2� 2�
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Optical flow
HK7067

Optical flow

Optical flow
Optical flow

MR
SPECT

Optical flow

optical flow
2 2

X CT

CT Optical flow

HK7068

electronic pocket 
dosimeter EPD

EPD
EPD

PDM-152
PDM-111

137Cs-1.00MBq 57Co-310MBq

PDM-152 PDM-111 0.03 0.52

0
EPD

EPD

2� 2�
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HK7070

Cu

CTF
RMS

0.50 RMS 0.10 RMS

HK7072

600 ~ 1000 nm

700 nm

2� 2�
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HK7073

B

2
1,2,3[ mm]

1,2,3,4[cycle/sec] FLR FLR
fat lesion ratio 2

3 FLR

No.3
FLR

[ ] [ ]
[ ]

2[mm] 2[cycle/sec]

FLR
2[ mm] 2[cycle/sec] FLR

X CT
HK7076

CT
CT

CT
CdTe 90°

CT wedge size Small Large X
X

57keV Dose 63keV Small
5keV CT

200mm 1cm 5cm 10cm
15cm 19cm 90

2 3cm X

1.8keV

2� 2�
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4 MSCT
HK7077

CT CT
1

CT
MPR

mAs
CT mAs

MPR
CT

CT mAs
CT mAs

MPR (Al, 1.0mm )
(Al, 2.0mm )

MPR
2.0mm(0.5mm 4)

2.5 60mAs 4 CT

cardio Bull
HK7078

SPECT
SPECT

Bull’s eye map Bull’s eye map
viability

Bull’s eye map cardio Bull
Bull’s eye map cardio Bull

cardio Bull Bull’s eye map cardio 
Bull ROI

Extent map, Severity map
ROI ROI

Extent map Severity map

viability PC SPCT

2� 29
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CdTe
HK7079

CT 2 X Dual Energy CT

64ch.CdTe CT

(CdTe) CdTe
64ch

0.45mm 30keV 1MeV 5 30 200keV

( [ ])
30617.8 6.9 Al 22889.8 9.1 Cu 9836.6 14.9 Mo 2117.0 25.8 Sn 1586.2

27.4

Mo Pd Ta( 0.5mm)
Imagej

Mo Pd
Ta 60keV

Ta K 67keV K

CdTe

HK7080

( )

S4 S6 ImageJ
1 6

1 S4 2.5mm S6 1.2mm
2 3

+

2� 29
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LCD X
HK7081

/ (SCH
) (LCD)

LCD
IEC X WS

IEC WS
LCD

LCD
LCD WS

5 mAs
X IEC

WS
mAs

LCD 3 LCD
IEC WS

WS FCR
WS WS

LCD WS
LCD WS

IEC X

HK7082

X

X X

FNC

mAs (80mAs)
FNC 4 5 9

10 5 5
FNC 10:1

3 1 75.96 Gy
CTF RMS

CTF RMS RMS
FNC

FNC 10:1
3 1

�0 ��
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DEXA QUS
HK7083

DEXA QUS 2
DEXA QUS

84 21 63 84 22 91
64±17 GE PRODIGY DEXA ALOKA AOS-100NW QUS

DEXA

p 0.05
%YAM

p 0.05
BMI 25 DEXA

QUS BMI
QUS

HK7086

( )
( S/N )

S/N

PV
PV

PV

�0 ��
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X
HK7089

X X X
IP X

X IP X IP X
X X X

IP
ST-VN BaFBr0.85I0.15:Eu2+ Br I

Ba
Br X IP

Br 13.5keV X

HK7092

X

DR

MTF

�2 ��
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HK7099

3.0cm 25 0.3mm

HK7100

4 MSCT (multi-slice computed tomography)
64 MSCT (multi-slice computed tomography)

2.5~8.0 0.5
64 MSCT 2.5~6.0 TCOT(true cone-beam 

tomography) 6.5~8.0 MUSCOT (multi-slice cone-beam tomography)
SD

4 SD 64 MSCT 4
MSCT 64 MSCT

TCOT MUSCOT
0.5mm 0.5mm

5.0mm CT SSPz
SSPz 64 MSCT 4

MSCT 64 MSCT
TCOT MUSCOT

4 MSCT 64 MSCT
4 MSCTTCOT 64 MSCTTCOT 39.45%

4 MSCT 64 MSCT
5.0mm 4

MSCTTCOT 64 MSCTTCOT 7.57%

�2 ��
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HK7101

:

: ( ) WS(
)

:
WS1 WS2 WS1

19 2
WS2 2 Raw power Spectrum

:
WS1,WS2

WS2 WS1
LSF MTF

MTF WS1

: WS1 MTF
WS1

Dual energy CT(DECT)
HK7102

( 0417009
) 2007 4 17 Dual Source CT(

DSCT) X
dual energy imaging CT

2005 CT
DSCT SOMATOM Definition 2008

DSCT SOMATOM Definition Flash SOMATOM 
Definition Flash Dual Source “Flash Spiral”
CT pitch 3.4 460mm/s

“ ” “Cardio 
Flash Spiral”

Dual Energy Imaging DE
DE SOMATOM Definition Flash

�� ��
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X
HK7103

X X
(CAD)
CAD

8cm

minr

HK7109

( MTF)

MTF

MTF
MTF

MTF LCD LCD
0.5m 1.5m

( )
3

MTF
1

MTF

�� ��
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FCR
HK7110

X
CT X

CT
X

X

MFP
MFP

HK7111

X

CTF RMS

0.20mm

�� ��
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HK7112

TS

2

2

TS

NESCO
HK7113

IVR
2,3,7,12[Gy]

 [1]

ICRU REPOT47
[2] 

NESCO 14[ m]
30x30x15[cm3] PMMA slab phantom

1[fA]

NESCO

NESCO 70[kV] 10[mA] 10[sec] 10x10[cm]
150[cm] 3.35[mmAl]+

DC 300

40,50,70,100,120,150,[kV] 4,10[mA]
DC 300

DC300

�� ��
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TLD
HK7114

TLD Thermo-Luminescence Dosimeter
TLD CaSO4: Dy CaSO4: Dy

CaSO4: Dy CaSO4: Dy X

486 nm 577 nm 90 200
CaSO4: Dy CaSO4: Dy

X X CaSO4

Dy CaSO4: Dy

CaSO4: Dy

HK7115

(HGH)
8 3cm 3cm

Blending Distance (B.D. )

4

�� �9
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SPECT
HK7118

201TlCl SPECT FBP OSEM
viability Bull’s eye

cardio bull
T 201Tl-Cl SPECT

1 66 1 58 2
1)FBP OSEM

2)OSEM
FBP 3)

4)SPECT Bull’s eye
Cardio bull 5) FBP

OSEM
6)

HK7119

IVR  ICRP 15

X
PTW NESKO

50~100[kv]
5% 120~150[kv] 13[%]

100[kv] 10[%] 150[kv] 27[%] ICE
25[%]

PTW PTW

�� �9
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HK7122

X

Computer Aided 
Diagnosis:CAD

X
HK7701

X X
X X X X

X X FS-V SS-V
CaWO4 HR-3 HR-12 MAMMO FINE MEDIUM Gd2O2S:Tb

FS-V SS-V 450 nm HR-3 HR-12 MAMMO FINE
MEDIUM 550 nm FS-V SS-V
HR-3 HR-12 FINE MEDIUM

X

�0 ��
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MR SE FSE GRE SWI

HK6031

X CT MRI
Henkelman 30 T1

MRI

MR
MRI SE FSE GRE

X CT
HK6034

CT
CT X

CT CT X
X AEC

SOMATOM Definition Flash CT X (WAC )
Z ( ) XY( )

AEC AEC Z 41.9
30.9 24.3 32.1 XY

48.0 12.9 32.1
AEC X 10 40

AEC Z XY

�0 ��
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HK6044

Henkelman 30
T1 ( )

[ CaC2O4 Ca(COO)2]
MR (SE FSE GRE SWI )

20 30%g/cm3 T1 T1
T1 SE Henkelman

0.2T MR 1.5T MR
T2 FSE GRE SWI

X CT
HK6054

CT X X (AEC)
X

CT
CT AEC

X Z ( )
( X ) ( )

SOMATOM Definition Flash CT X
(WAC )

CT CT CT

�2 ��
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CCD
HK6064

X
1 2

CCD

CCD

6 CCD 5
CTF

Cu 0.4[mm] RMS

CCD mAs
CTF RMS CCD

1/7
( ED )

CCD

�2 ��
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