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normulized mean square error valuces view recanstruction. The sumbers writien below the image

AA 2= 9 diE 149>

keV'), Bin 3 (53-72 keV), and Bin 4 (73-90
OCS-TV, U-Net, and proposed method at 60-
normalized mean square error values

_47_




ikl 3 A3 T = FoqdsraN ol
202106
7 ¢ =N}
R A (accepted) ALA e
g4 A= Improvement of megavoltage computed tomography image quality for adaptive

helical tomotherapy using cycleGAN-based image synthesis with small datasets

AAA (Ad=) Medical Physics Impact Factor 2020 IF: 4.071
U - A / Ql,
SCIE) - SCOPUS 7% =7 SCIE) =S JIF rank 27/186
2 %2
0 oA 2 Sy
o 7|& MY e ExH T 3 A, gt B A 2AHES 9@ MVCTE €9 2 dAFdlA
A Qtsl= WHe I53 MVCTO H3d 718F 943812 33 daeES & 83he] kVCT9 frARE $42
o P4 HH
o F4H st MVCTE &Fall WA A 57]3F )f EAAA BT 5 A= siFsha T2 A3l
Beshs AP AN AEE SRS HFHA WIS Fah AL P 484 B
0 WA SxEske] Ry
o B wEAFHAA FFe kA 1 fU14 dES SE 5N ATA Ve HEY T ey
FRo= A YA N2 AL FINACH, AAH £2 HUH ATE /WO A
ABWAN AEQHS FHHTA S B RLATL Aol AFF
O AFEF V9=

o 20213 6¢¥ Medical Physics (IF: 4.071) Adel AMHE =Fo0 2 4E YA x5 EHZ QU3
she) Am Ao A5 AY a8 HASAoEZA Y WA A8 7e 5 TS 5
IR A% 39 Fel 7oA Aoz AR,

Recaivad y 2021 ‘ Ravisad. 20 Juby 2021 ‘ Accepled. 30 July 208

DO 10t

MEDICAL PHYSICS

RESEARCH ARTICLE

Improvement of megavoltage computed tomography image
quality for adaptive helical tomotherapy using
cycleGAN-based image synthesis with small datasets

Training stage

MVCT-40kVET Sm\h s Netwark

Dongyeon Lee”© | Sang Woon Jeong®”
Won Park™® | Youngyih Han”*

| Sung Jin Kim* | Hyosung Cheo'

Prediction stage

AA A% 5 iE 17>

_48_




il 4 AF 72 = FoqdsraN AR, vtaeE
A3 A 202106 A 1A = RS
g4 A= Optimization of Target, Moderator, and Collimator in the Accelerator-based
B Boron Neutron Capture Therapy System: A Monte Carlo Study
AAA (Aa) Nuclear Engineering Impact Factor 2020 TF: 2.341
and Technology
U - FA | QL
SCIE) - SCOPUS T-& = A SCIE) LS JIF rank 3/41
8 &
0 Feld g2
o AA EHZAZ AARA 7]&S 71uto g 3 AR WA X8 A 2HEe A @ ad U A2 3
ATEAN, EEFA A2E F=2 HZS P g Jes AL S

o WM A Jo ALHE g Eok e F sl SR A X5 g AFE TR oH,
ghrAzrE st B FF ATE T3 TAA WAL X E A HAHY FAA HES FAI) .?41'5}
Target, Moderator, Collimator A3 2 FAA X5 A2H AR 2dg S 93 A A 7)<«

N ol B AT B FEAT )9 UL S PR A% AT KU
= AL We.

O dAFEok 7=

20213 6€¥ Nuclear Engineering and Technology (F: 2.34D) @] AAH =&F0 2 FAHAQ

2017 3F FAN i AT FAE FAFoEAN FU FAX A8 AT FEo FHAHS

o ZHZE FHAEAL 7|6k A2H] HAJE Fof Hrh £82Q S A A
WAMIA 5 A AFAQ &5 PA7F 7HsshA 7

Contenta lists available st SciencaDirect

o) Nuclear Engineering and Technology .
£ ke
al homepage
- o
Griginal Article
Optimization of target, moderator, and collimator in the accelerator- m
based boron neutron capture therapy system: A Monte Carlo study = T e
Bo-Wi Cheon *, Dohyeon Yoo ', Hyojun Park , Hyun Cheol Lee *, Wook-Geun Shin *, i
Hyun Joon Choi *, Bong Hwan Hong *, Heejun Chung °, Chul Hee Min ™

© = [ ]
S =

o
c Q‘ﬁ Proton w i
ue ! 5 beam
Ihx un::\ rh. u[:;n an—
ear eam

Fig. 1. 30 illustrations of 3 types of target geometry:

(s} aiged vrget, (b} 1 arger, and fc) twbe taget
(<) —
/ \
Thermal neuron Epithermal neutron Fast neutron { )
L 7’4
=" =0 s
Iydrogen o
L1 .
Aluminum 1
\ =]

Fluorine i
Oxygen I

Re.5: Caspirtansl S0 CAD}
s, and {104

<7ﬂxﬂ A% g oiE 13>

e (a) angied target. (5) b
ezt with MCNPE (upper) ad CAD (lower)

_49_



3.2 FAdstaA =ty U 243
@ =34 - 9 =ty xLZF Y 54
CGE 3-3> AP 193 FUSUy stefs dEAHY S5 (G SEhE BE 54 47)
A 1 AF FE | T=diy oSt ol/dd, Mulf
43 4= 2020.11.12 - 2020.11.13 w38 2} o]
g3 A= Design of a Hemispherical Detector for Large Area Radiation Monitoring:
o Monte Carlo study
St 5w 4th Conference on Nuclear Analytical Techniques (NAT 2020) Jointed with 6th
Symposium on Radiation in Medicine, Space, and Power (RMSP-V])
_ Applied Radiation Science Award:
T 3 <=
A= e i Outstanding Presentation
=4 - T4 & = A UE ¥ Z 2
8 &
0 Feld B A
o B ATE J1E PAA BA Axde] e U7Ee HAA FE S Bsta B T
FYAHE PAs B A, BF 23 AV @ SHE S e BT AN A 2"
A Q.
o ZHA Bz Q) 21 T 3UAY PN 2ESTNE THE WY WSV E o] §3He 74
BooH, pe UUs 95 7 3 FUAY ok % YuF 2l . GACG 43, TS
B, 283 ¢ FYvoHE TAR REo 2 SYW FE Aok BHg At HEEE WA

Az o] A E‘E
L

o5 L AT

o
[‘_L,
ot
55
o
m[ﬂl
UE
ﬁ,

Z'
8 1RO BN B AN A AVIE Go= ATYERS P £
UEE ¥t A A F2 e :

0 WA Bxebe] FaHA

o ¥ WEATYAN FTEE AW BRAA 8 4BV e FL /1SS TARGORA FYof
oEata Qi A A4 B ASA7 AR NEe Fusde. B agsdrdel nan 2 F
shbel ERAY Bokel Arle AL U AAH £Fe] AT WY PIY

0 AgHe} 7o

o B Aol xﬂ behe A A29e FEAT B g WAol Be 33, A48 2 g
A AN 47 HolE S J1%e AEdtel AT A%, AN WAS AE APOE A&
AR T F A ol 43 44T AAHE ICT $3AA Foksl A Bope) o] F FHoprle
5 o] FHA A2H §HUL T MEL SN FEo] b5 PAM AN B AS B 3
Az AN,

_50_




au 2 A% 72 | %3 FAheAA o], Mult
A3 Az 2020.11.25 - 2020.11.27 LIS ol
A AE o HE71E ol &3 33 WA A AlzEl A
pe 2020 T3 Aol s] A3k 3
A=ERLF 488 738 TEEEY

Y - A FE =) T P Z 2

8% E
0 Feld 2 a4

A ZZ Q) 27 WS 324709 A AHEZATNE FAE BTY A&V E o] 4319 A
OS2, ¥ =S IF TE 4 *‘-{}73. A v X ABE A F. GAGG A 3A, B A3l
g1 g FEuolEE FHE BEC] 4 5YHE FFE Aok HAS AStY AEEHE HAR
A BEEE 7|V 2 BAY B4 YA 9 AVE YR AFAst] WAL B
& BEUED T3 sAC A F3F W A% WstE g9 F A5S FHI

= o

r

St 9n A A4 D ASI) A e 3
shtel S EAM Bobe] WY& A% D AAH $E] AT WF FU

O AEEF 719 =
bl

o B ATONA Ashs AA Az2HE FEATI B 2A BHo] We T, YAy 3 A
A2 ol 947 oS 7&e Hestd AT A FUAY WA AL AP oz A&
SR s ol 43 A EH I A A E ICT §33d Eopo} WA #ofe] o|F A3l
E 2t B A2E e B3 AR AHX FEo| 5T WAH BN EE AS 2 =23
AN2Ee AT
ad 3 A4 FE | T=vF Froo st g F

43 4= 2021.04.28 - 2021.04.30 g ¥ 2} ulg
aA A= Evaluation of ESR-dose Response in Neutron Dosimetry for Environmental
B Qualification of the Nuclear Power Plant
st&t 3 2021 YA Lo 838 EAI T =T 3]
A=m5 LEE 547 Sk
T - A T =4 12 B T4
82 %




0 By 3 Ay
YE/ESR HFA S AT
27 gle) "o 9138 ¥
NEAF B WIIH Y& 22 AU,

FHR A5 g@_w we o), g3 $EAA G Sol Bk 2] i)
Wb ge) Aol mek AFAY 23 B5E thaA AST 45 AF Bt ARt 4

=
T

o] PFePU/ESR A HA = WA e M
AFHNE A5kl FAAS e ERALE

Quare}

o

BAAFE FI) 71e= A, 7]
%%’—LL ALgStE R B A Es

A

=48

=
2=~ o0lo
T)\}\El~

hiasil

7132 @A ZUlolA g ool Wt 7HE
FYATE 2 agAT A 2E F

g w gl H-etshe TS HES.

de A7} FAEen, Y
H%??}. ol @ g 7| etel
759 9 AAN S A7

3T
-

ok 7=

2021“ 44 gAY
HlEl o 2 & &3 oA &
T Fdl 719
EHd/ESR AFA = A A
Renz, AFP7t AGE F4S Fil AP Eok] AT F

=
=

@ 39 97

:,_1(

ToE FAA MEEE A

AT A g £k

2

=
L
o A

R

AL NS HAF 9 AL N8 AF Hrt 5
F WA 7)o

al

EEELER

ad

CEE

sh4h

43 dA

2021.05.15

2021.05.20

A

A4 A&

Changes in Correlation Between Metabolites Due to Acute Stress in Mouse
Hippocampus using Proton Magnetic Resonance Spectroscopy

St

International Society for Magnetic Resonance in Medicine (2021 ISMRM)

Ax@Ls

Educational Stipend Award

r

B

U - FA PR

=23

O 394 ¢ g4
o A7) &% B33 (Magnetic Resonance Spectroscopy; MRS)-& %2 o] th A&
AAT, G4 2Ed 27 ¥ tiAMEA 3 /f718 A PR =
HEZ HolHE Az wiet d&os FEd FAH 2EHLI}L F 3
HX= &S FAATE ALt Sd3.

Q v A Exele] HFTA
o B AF AAQ A7t mE YAE
oke] 7| o g ARE Y O} 2}71

Mol E A7) 288 & vk

1=}
o

v}

A 3

2

_52_



O dF EoF 7|d=
o A7l EHEF HolHE B A7 HF o gA 535 54 2Ed 2T A= 1 A
JEFE FE 77120 BAEZE f489S. A 2EH2Y a3} fr1doz DHEA A" hAE
AEo] s e F Ute FE FHF
o A&HQ F4 2EU 27} ¥ FAAGo] B S drks HolA, AR 3 #7142 AAAL Sl
FT QoA A s AT A S P GAF X5 VAT F S AR AT H.
@ U - 9 edis TEAA 22
<E 30 H 1493 Ay s - 9] g3 dxdz 55
i} AL . B9 | | AS
A
R EVE: L NE | EE | gsyA FlLs
A PEE CEEIE 2 O A s I s
dg Sp | TR am <k
Overview of Monte
9020 Carlo Studies for 2020 e x
1 09 1é Treatment Device | Sr=<JstEe]%ts] | = U]% 2 | vlgx | vlEgx | vEs]
' Modeling in FA = h 12
Radiation Therapy
Evaluation of
prompt gamma and
positron emitter
properties for 2020 51 a0
2 382108 in-vivo dose FroleEgsrs | = u]j‘;; j; :ﬁﬁj AR | W3
' verification of FA < 3 v el
carbon-ion therapy:
A Monte Carlo
study
0
11.03 | Investigation of the - x _
1 oI A4 &
3| - | effect of 1H-MRs | CONEESS o0 MRE& o IR 1 SIS e | s
. . 25th Annual Q= T3
2020. | experiment on mice S . E
11.04 Scientific Meeting
’ of KSMRM
4™ Conference on
Desion of a Nuclear Analytical
2020. Hemifphemal Techniques (NAT
11.12 2020) Jointed with L | E
s o| A &
4 - Detector fo? Large 6" Symposium on | A e T 18 ol | 484
Area Radiation S Q= LI
2020. N Radiation in H
Monitoring: Monte .y
11.13 Medicine, Space,
Carlo study
and Power
(RMSP-VD

_53_




Preliminary results

4™ Conference on
Nuclear Analytical

2020. of nuclear Techniques (NAT
11.12 | monitoring system 2020) Jointed with e 1 =
5 - based on 6" Symposium on | A ] % 2 o_]';oﬂ malt | e
2020. multi-sensor Radiation in b E] °v
11.13 network and Medicine, Space,
artificial intelligence and Power
(RMSP-VD
4™ Conference on
Verification of the | Nuclear Analytical
2020. | ESR-dose calibration | Techniques (NAT
11.12 curve for the 2020) Jointed with e | o
6 - Alanine/ESR 6 Symposium on | = al j‘_;L o | HEFE | WEF | WA
2020. | dosimeter based on Radiation in v =
11.13 the Monte Carlo Medicine, Space,
Method and Power
(RMSP-VD
?1)2205 GRS 2020 :
7 _ °l-&3F 3244 o) SHHFAFAT Wb o = o < j: ol o] | AL3
A A A" | T LS R e
2020. A s3] FAIS =3 g
11.27
0201 g1y yayae B
o | P wew we daaagol |z | T o | T |y | e
T wzayg Az | TEEAEE W= | | epge | O | BEE
00. | 5T gae | 3 FASETS Bl
11.27 B
Verification of the
2020. ESR-Dose
11.25 Calibration Curve 2020 e | =
9 - for the o S AR o] = U]%‘L e BvEgE | HaFE | uEs
2020. Alanine/ESR &3] FA &) 3 - -
11.27 | Dosimeter: A Monte
Carlo Study
Optimization of
Prompt Gamma
2020. Imaging and
11.95 Positron Emission 9020 ) )
10| - | TOmosaY SSem | gapapigel (s | 15| D) 22T ang | was
9020, or Ir.1—.v1v.o Dgse 58] =5 <0 5] U= A kg
11.27 Verification in

Carbon-ion Therapy:
A Monte Carlo
Study

_54_




Proof-of -principle

2020. Experiment of
11.25 Gamma Emission 2020 e | =
11| - | Tomography System | thab@AAbgel | = | ;11 o | BRI | HEF | A3
2020. for Spent Fuel &3] 37| 8t&T) 3 - =
11.27 Assembly
Verification
Development of th .
2021, TET2DICOM 15" International
Congress of the
01.18 program for International e | =
- i i AR | HR | WA
12 conversion of Radiation Protection =A U= | A drs | dEs £
2021. tetrahedral-mesh o
. Association (2021
01.21 | phantoms to clinical IRPA15)
DICOM-RT dataset
2021. o 7
04.28 | &t AFA9} 2021 o 5t E Zho] 2=
13| - | WIS fiber& €8 | d@BAMPe] | I | o 2| g || BEH
2021. | B #AERE AW | 53 A& TUE | g
04.30 =T
2021 944 7 | mes
MB | anaze g | 0% g | L | el _
14 - 5 o o g AR o] = Ea | BET | AER
lail B e I = &l
04.30
Preliminary study
for integrated
2021, C-arm CT/SPECT
04.28 techni ‘ 2021 et | = | waz
15| - e o daAp el | Sy | Y ane | HMEE| WS
2021 patient dose 518 A5 3] Nz A | HEY
© | verification in high AT
04.30
dose rate
brachytherapy
Evaluation of
2021, ESR—iSoIs\Ieelifggonse
04.28 Dosimetry f 2021 e | 3
16| - osmery 1o @Ayl | =y | 8 EE | wEz | 1s)
Environmental e et W= | o
2021. N st3] EAIS =3
04.30 Qualification of the

Nuclear Power Plant
(NPP)

_55_




Changes in

Correlation Between International
2021. } .
Metabolites Due to Society for -
0515 Acute Stress in Magnetic = &4
_ L Eingd-Rhun O 22 | FLE 2
17 92091 Mouse Hippocampus Resonance in = A= E—1 A E EET | e
05 26 using Proton Medicine,
' Magnetic Resonance (2021 ISMRM)
Spectroscopy
2021 Synthetic
06 27’ dual-energy chest | 22nd International o
18 ~ radlpgraphy with Wo;kshgp og 24 W 7] - o] ?j?ﬂ oulA) | =z A
92021 explicit structural Radiation imaging o - A A3l
) constrained Detectors
07.01 . .
adversarial learning
The effect of
2L | e o acute
32 A} 2L S iz _
06.30 stress study in A o) & A7) & o | =
19| - HioDOcADUS Of 20219 = T g | & g GAR | TEF
2021, | MPPOTAD A E e 2 3 STy | FET
mouse : Proton
07.02 )
magnetic resonance
spectroscopy study
kK
2021. y S1i[RSR
A4} oA s e | mee
20 - oZE AAS o3t 20213 = = u];—::_ > olmiAl |olHe | 2EA
2021 | TG e | SPATEIET I I R
07.02 = . A
A&
AFs
2021. 794
06.30 o} 3 #4551 3 L | Z | ol¥A
- F
21| - | AN 20219 % | 0o | 2 | 989 | Ave | =E4
2021. = - A E &= 3] = B | old%
07.02 o) %)
A &
AR
2021. | A CTY o]z A
06.30 | #AAE $1% NSCT o) g-3 2551 3] o I | oldS
22 - 2 GAN 7]+t 20219 = =1 H]% 2 | olFlA] | A | 2EA
2021. | stolBYE HElY | sATE T = H | AF3
07.02 Y= A
A&

_56_




Reconstruction of
9091 DRR—l:ll;engV—DR
07.25 AAPM 2021 63rd
23 - ir;gcéegiljﬁsgze?or Annual Meeting & | =A] | 7] :;L oz |olFd | =EA
2021, 8¢ 5y Exhibition =
intra- and
07.29 )
extracranial
SRT/SRS
3.3 FAUEAY 58 AHe ¢34
© FU - 9 E3(EY - 52) 429 934
GE 3-5> A2 193t FATsdA 58 Ao $54
- AR 55 F | B9 | 29
]‘ﬂ‘ (&) |[4"EA U] ng
L sk 27| PR | ws s | 29 | A9
R
H gAMEE 24 4 Y gk | o § N
1 12020.09.15 YES D 78 Fx 2w o <= | 10-2158268 5 35 | EF

O A= 4= A 7193 92
H Ak e AAE HolH el 85 5l o YEL ] 73, vt #ste] g o thAedd d24S
Tt 714

Q 4kdele 714
0% 24 MRS HlolEHE o] &3ty tAIEAYE Ho| Fx32 AZAS Yehe H tAEE 24 719

_57_



9] QESD TP B ATTOZA, FF QT BoplA Fe HA A9 3 A=ol A8 /1s8
RAOE BOHT, AT BollNE HA4 AP N8A ALL A EF AR B4 & ¢ Zlo=
949,

Do

2020.10.22

ojft
Ju

10-2170977 6

Mo
o
-
r
oft
N

a o4 3 g4

2R, o A= dE RYE P A8, Ho 54 Gl thal AVl sHEZSENE ol &3t o
ALER S AHEY B A E JS5ta, H A= YEHIE Y= A2H 5 Yo A
Y.

0 WA EEehe] Ry
B0y A7 FHEHES ol 8T A

a Xd%%oli 7l =

& A3 A2 (correlation coefficient)E £8) o] S 7t AE RO A5 APBAL v =1
7]0:10}31% 15 53l He 7|53 UEYIE B3 92" T 9939 AER U ESNIE AFoEH
H A A5 A8 WAUES 78 & F A HAS

o4
5 AMERE S EHH%%P | 9 *Ml 3 35 9 A, dAELY 5 AE/EA, H gAEE U ES
El

a asiele] 7)o
oo s ARE o AR UEADL Asde FF o dge] Aws A5 P e gloiA
2o A5 AUH ARE ATE F Jor, A DI BASS e AERHE 2P
3 sl AE2 ASD 5 e

AHew BARATA WolAe) | EE

o ~9020-
3 (202011.19] AARE AeAZHH SEL 29 (1)272(;?(2) 10 | Wy | gz
A&A S = |




= S TAN 3 BAR - 94E o Bore] Ad J1ES AT AEERA B asaTEe nlas
BE F e BANEEBY Ae 75 Mgl RS ATAL WEY.

g 712 W vaste] s

FF I A B HAY

Q (Aehagel ] 7o
o Tl A - AAH d B sle B VoSO, i3 Avhs YA gu AR /& AsE
89 2 ohieh T PAM bl B ANE FolEdl M4Y F A AoE AwT.

_ ] 713 5]
YA FAgA B AFAS | F | 10-2020- )

=9 o) o)A =

4 12020.12.07 ek AFEAR A ~E] M= | =T | 0169648 7 ARt ;iﬂ;

oo L

0 WA BEete] H3A

o B ATE HA FFO ATE AFATR YAM AEY, BRI AER, 2P0 53 A
Hol =8 volEl vaste] B =
B AzEle) 7)) B ATl ol B wgATH ] o RUA Boke) A7]e AE L A
2o 4758 e FF .

N
it
i\
ol
ol
fr
O

3 Ml A=A FASAY AV E A
(e}

— %‘ A=Y
A FEAL AATE ASSHA 8 T deoz, A4 SAAY] 9 F a5 583
[

p
£
>
o)
m
i/
e
r o
oK
N
off

[o
o,
oo
o
o
ﬁ,
A
)
>
[>
)
ftlo
>
>
oo
oft
o
N
=)
Sl
=2
3
2
R
NI
Nk
»
iy
A
o

= AIsh] el Fae] 52 844 §E2 F8FomA AFAEe S8 WAH FA 7171

AN2H 2§ AEE B8F.

Q Azt 71
o Il WA= A Al=E A Fokel HAd A RS Z)uko] B 5 Sl Tle =M, WA

_59_




]

AA AN 2E R JIFA TS §8T AFHEE A2 7le 9 AR ofyet, U AR A
AN&E 717] Ak B ATt Zoke] Bl Jo g o= Aty
g5 @d delndyl AeAT 71| .
oL - - _
2010020 1% A 9% g de | 00| aa |0UE000 5 o | 2an
G439d AT O -
a ey 3 944
o CNNe.2 7§35 U-net 79} wavelet transforms 7|9to 2 3t G#jd Zdo] AHEH AL, 7]1E CT
78] o) A S ZaA7)7] 98] sparse sampling A& AHEH SO E dFEIY #eo) §le 13
Ao d¥o] 73 JHsde SHIARS
QO wdF =3xohe] H3HY
o Al FF ATE JAFATH VAN 2R T3 2ol AW AVlE dFsEEe AT BA
A B8 IY ok AYH 7les BT Y JAAE FAEs] A B u5ATHY S0 FEE
O AFEoF 7=
o FFHE JRI Y FAR el I AIEE FHATNL, FA HEFS HrPoR SPo=A FY
s AgS T =R AAF 79T Aoz Asd
O A& 4= Al 7198 9
o 7]Ee] Wl visf JdEEe ¥ ERH O AAGH Ao Hage] dFes CTI e T
HozH JAFAAR] ¢d A ARE =29
O (ADEHel e 71
o = ol57]7] T Foke] HAEW A AL 7|2 A8 JWes &8E BN ofyE FAtiAl=
=& M9 Ve FES §F A ARAYE S FEAE F den, I o577 A E o
Aoz wgg.
A g e wEo= o) & 713 3]
6 20210504 HEEHIAL wEES U 5= [10-2254651 | 6 | W | kA=
g AAl = o
48
Q Feod 2 944
o A W i) ALER AT A o WEASHIZAE ML, DTt 5o F&350]
ol AA=FH LA e AVAE Y g5o] VMsstes 3
O v F3xete Pr‘?i*é
o QAet Hwste] & =R Qlste] BHrp HEF FA4 73| AHE EA st 2oy FHE
S9SEIY 29 72}74 ALt on, ol & aSAT™He BdY F2F st o SWART FoF
o A7le e B AAZA o] A5 Wl FEE
Q AEEok 719 =
- 60 -




o w5 ofel 5. oIS} &
& 3AE ATFOEH Bk Aee] WAH 9 Hul A
o, 35 I PN G Boke] JlE FEE @ WA B F 9

tlo |tfo rlo

0 (Aehargael 7)ol
o F) WA - YA b 1% WAl Ffson, Y Auks PAM G ok AT 7E AR
F S R7hHoE BAM Ry Bokd FlE AR AT 5 U
T A4 o] thskel Mok EnEQ ARt bsEl T S AL A0E Y.

H

e
o ol

o] Fof o

ot

slal Algk & 5}
7 |2021.05.28 z}i A gsh | R | o

o S5 | 10-2260156 3 AR | W43

22 ANEAE JNo R PAM NE A 3R] ADHE M-S Brte
% =

= A A
A8 A BF7E 7le2 il e dFS AgsiA Br71e = ey, g 7ee 483

H

15 Hopl A HA A7 AR BEH OUA LI EAS WAL A8 Fofo] $&3to]
S, olol T 7] X o] h NFBI &S ABH
Z 3ol SR Bokdl AlE AR B AAH FEO

o BHZE HARAE S B4 SHS WD uA BT EAE AL, BHpel A AP
BEE RaA BrASE 71E2, 71 Eel AgHE B we] HeF B /)& viaste] A B
JHE/t BS ok FF U PN NE D PN HF Bk Boke] S £EL T WA =Y

EEHZE AMEA §4d FEY F JA=F dugES AFsta e, ol 7y
A EXE Wrte 5 e 7leS eSS =3, ST Ve HAS5S Ak

] B Rag Pao) AAHO R s)oiY
=3, Y 71Ee Al G5 A% F AW PN AE S)&KEs

O
Al
=
o
>
x
N
fu
N
>
L
()
2
\
e
ol
38
o
=
i
ol
o M
o

R
o

Azl 7Hs & A




3.4 FAUstAA Zeold AA 44

<

3]

3-6> A 193 Foistely Zlgold dA 9] ¢4
o AHAH 5 % Zed Fred
;H‘ (=9 A7 oSy mF
T Axad 7)€ 19 | 78 He | des | A %8
8%
CPU/GPU 719k 4+41-& CT () o = 3
3] 1.0 J
1 12020.09.17 ST ZRE A 2 wahy-| Ajrle 4 a8 | =854
O Fo4d g A
o ® 7]%-& CPU % GPU 7]%t computed tomography(CT) A 74 2 @4 3132 7jAe #3 ¢3ueFol
#HE Aoz AAA oA F2 #HeE A7 AAbel A& = Industrial CTE 9% 71<9.
O "l Sxeke] 24
o HAl ¥ ATE GPU 7h43 dudlF 534 22 7|He 33 A7A 3 I43E Al 71<e
AFsgS FA7I=H FHFE ol & aS A" AAEAA Eopd] Ve AE B AA A
TE 975 gl FHe
7|&01 A okA
i;‘é” 15 L UGN 1M U8 CT BUTITE BUE i o1 121 oltt Ao
el AkA AL
O A&k 7=
o & k= 7]Ee] AEEo] W CPU 7%k ¢ae]ES GPU 7H&8ks &6l daels £=8 /idsta
°| & Industrial CTell &= BAH FE Foke] Ao 7|3
0 A& = A 7% 498
o ¥4 AAE Industrial CT= F2 AF] F2 AAE T3 AF9] AL 3 FUdHS FEFo .
53] ¥4 ZAH8 Industrial CT A F83 FEL2 HAF AZF G50l 9lom & 7= GPU 7H&53&
sl o e AA S50 Thest=R g
Q AAPargdelel 714
o & w3t 3 A NHe® A7 Hoi$kd Industrial CTA Atd o2 ¢33 gu2E
Heos # FA/ )4 @ AOE Jhsiy, AA FZ FAA} Process®] FFo| 7Hsd 5 &

_62_



35 A8 div 44 £42 5 FF F AF (%
0 A7 4% ALE AT AAAE 3
o S - 9le] S5 TetE MmY W FelrheA S o
Aspol A, oA Fopel AA Hu FEow
ERAFE O FHATIEE =] Bad,

qn

o SBWAM Bobe S48 ATAR £ ¢ A% M ATYDY FA FEAT B 22

o ATTFEA FEe AR Fol=sAY uS 2 Ideud AvE AR AAT AFS)

SO - UeiRol ERE S5 HY AR

= Yo| =23 o4y
< Ef 7[RTte) mE 7|8t CSER B HTES FAS 9ot HEMNM
- 2rstEl U ool WRET B e o7 ZEHE Jlit D] - A7 MAS
- G0t o F/ES TIMIAY =9 - FRISHEE] WE 25 Y AN B
ARy L IIE EY | FBSHT o
SHUS 7H MAPE ZTHIA 212 - sel R4 Sixt 2 W AUmS S
A steA 7 =2 AA A
QO FASTeEF % IAZF Ad 25
o A7 FA AT Avd, Sedis] 9 A Fe s Bl H2 AFAS 9 FFE Hefstal 2 fop)

[e)
A A7 A7 5 e 94 vEYA 4 51T

o A3 FATGEhI Fof B ARE ) 250 Aol ¢ S B A oA A= 8L
T A e g% B dFASSEE FEHCOVID-19 2 Aol ofs A1E = ).

° W AT AAL BN A A FAdE Phist A9 2 W) @5 2209
= O o] 2~ [e]
o= < T A=Y

A=)

T ZuH g Ast=

2
k

£ A&z g

=
o
©
>

AT, tiskd ATA)E skl Al AEE ¢ e e

_63_

, Stedl3], 53], 71<old, Fd B



el

)

AT FE AR e, 28 A7 2564

| A74d =

a7 A
]

ol

o

1 o d AAFE Y3

S

B

2=
N

]

[

J

=

A

y

o
NI

5d, 23

3]

|

il
_

) uLALLg) AAL A

A=E o732 &
- 64 -

1

R

A7

e =

R

L

9 29l

H FAE AT FAUA A= AN
CERRTES



7Fehe 2.

3

3

o
& FPHow

o

il
—_

519N

<

FRom, 2021d 4€¥ o=

]

, A<=, MIRAE Research Fellow® T+

2]

T
=
A
3 17
iy
H(s Y
N
\HA_I;Oﬁ
ar
W
)
—
(9]
[}
g
<)
H
~H
=T
g 7 F
4 m 2
ﬁﬂﬂo
=
T
B
|
N Mﬂ.
¥ =S
T o &
M S S
f |
B <
a
B
| M

KR x
B [aN} on =
-
<
o)
1_7,0 [aN] <t —
o
N
~
I
ny
| B
Bo PR
R
10 T =
m,m w3 K
B I o R I
~a =
™ | W
Rl
—_—
=0
_1_1_1
17‘-‘_131313
— |29 |12 K2 ©
N |0 OSom Dion ©
dr S =S SlS <
— AN | A
H |a S ol o
oS NO No N
N N N
i %
2l
5 o
R Jl
= ©

+

]

B

0
"
A

i

FA Zsislom, &

S

Y ATAHE Hn

ofn
°

Nfo

O AXETYE 7873 A

o Ha& 34 o] vrdAYE F

—

b AzE 80%= 3 &4 102

7}

\=}
-

F80%mRE ZE5A 1d/17Hd o] A}

B
.

T
N

G

i)
—_

17F 2 9).

5

HHATE A

7

ko)
T

kel
T

il

T AR 7%

=5

ZIHke. 2 A

89 5o

A

]

Aol met A5

= 2 7 3(Learning

o
Np

=7

3}

al

9 7o) st 4l BK2l AbglelA A

o

oy

by Teaching)

Zz g FHold)

ool A

H
=]

314

7193 6

s}
o}

_65_



2 G AL, Al 2 AFUACIA Vs, d7IA 2971,

3
=1}

o

il

-
Ho

]

132}

Muj 2 AbE 5o ARAL )

ap|
= 1

AR 7

o)
e
8

X
i

’

(j‘)l_

oF AE7tE=A, AF 717 &

/}_—]I
A A

A AR 2

ul
=

1

5]
pal

2 o9

el

o

o
R

™

o

bl

T4 A A B3

B
)

1

Al

IAE =5

*

AN E-wF/AT-FAGel 2= AF714 BYA=

Els

o
v

180l oj

1A

Al &
T

e}

el

%ﬂ

K

!

o

o
AL

wn
Zo
el
!

)
Bo

e

oF

ﬂ.ﬂ
T

0

B

@ A3 tir 43

O AJITIE 7873 A

o

—_

LBl A A7t F1
daEel teiMs AYE Al 7S Fagh

o
=Y

O

of &%

ted A

K

o A71AQ

~

7 50
ﬂo__oo
aoE_H
(o]
o [
* B
o K
m“_u =1 __Oh_”____.___
- A —
Ll °F
oF o
31 31 °
KF KF ok
)
o
K0
- R
31 el
= Zlﬁm.._
e 3 N &
([ H0 B o
EN HO KD
& ol ol
NS
]
= AL
= M K <
N — Mo ar
TN of o H
o = KO ol
5l BN
o 81 8l

B

MIRAE Reserch Fellow

o <

3l 3l

_66_



ol

KH
o o
A
3
o)
1%0 o
o
N
o
M.O
A
o |
W
) %
=
mo
[e o]
N
S
N
w| &
N
or :
B &
[e/e]
<
—
N
<
B <
2|
B | F
= | M
|

e A%,

=

o FAATIA ALGA 4L 9

o
Ho

i)

A=z}

e A AAEAT AHE, St B Mul2 ALE o ARAY

X)
nd
A

¢+
o

799 AY A4 B3

CEH UMEHA T

®"T

0

Zx

wK

_67_



A
&

FoAnae 59F hEd

5.

" 3 S
N ~ oo
S 3
T —
s | |E8
o)
e & N
G oy of
o qr| | 7 B
AW = F
3 W o e
o 2
| o Womr
oy ..HX.E_. Or.owﬁ
< A
b E]
=y
™
)
ofr _
N B e
i lﬂE],mw
o |4 |7 3, o
"R 5V
HT dlﬁrﬂ_-uu._
T |Iwe | g
@M
_ﬂ &
2 S
A B
k2 ©w
ﬂ -
= ¢
L
ol

I e

tol, AAHS o

S

N
< 98 FA oS EYAE] wsHA

=
=

3] ¢

L

o

8%, B 15912, U 29%) 74 B A A

IOMP <

KeN
L.

871471 QA)

3l AAA

i

punt

Cl
2

wK

Kics

o $54 2

o 43
o IOMP2]

8670 = 2] IOMP 3] h=to A 2

EETRE

5‘—}

P
T

[e]

G

o SAI7F 7h

A4%

)

o)
=

Ho

0
i
>

3

A= A e q=rs

[}

%%

e

|

o

2 Z1EMEe] 719 £ S

3

il

_68_



6. 259 ZA3} A=t
6.1 & =29 A3 A A A3

© g ZRP A3} AF 2 AF
TET2IPe) FASE 9F AL %3}
o A 1€z B u{ATH e F9) AW A7) 24 2 A74s E8sle) HHE A ste 394
FAYe vaa $4E ATT FAZH AFUENIE OS FF3S

o e Aste =HH A

mlo

g8 w% 3 ATy FASE FEstAe.

o Felisruael s9)asr
%2 AL A7EHA S

13 %ol @ oj2oistate) Basty) AR 27e COVID-19 Alel7} gahg

<E 6-D SATHY us - A7 834 24E A dsuF 44
L =
B! Y ALg LFUS i Y
23 | T
Massachusetts General Hospital and Harvard
2021.01.28 et 2A47A Medical School, USA o o
FEE WA
u ol Z HlA /ij : .
20210204 | 12h o] S "FAE National Cancir Institute, USA ° °
THRSAT A3d AAF BFAL
(E 6-2> FAstdAy =he7o] A &4 I 9 244
o AT FAA P
A = -
W S9TH =9 PN, A T4 S i
s LY Azns | TTETH
g §
37 A5 A Ad
. University of B
o Sebastien DNA &£ Y71 )
1 Al WA 3 ] Bordeaux / ) 201711-3 =)
Incerti ] 213k Geant4-DNA
] = off 8 7} & -
} A5 EAE e
B89

@ A¥ dx 44 £4& 53
O w&Z=2TP IFAE A A

g3 23 AY
738}

o % 97 W FY Ful 154 D onsd 5o oA, A% D AT BEI e 2

WY, $5 9FU AYwF A AT FHITE WA,

_69_




=9

w9 A7 A=

o FATEA) BE: VAR B AW 92 wre] Ao E AMsT, F9| B tiF} AN S
EE2Y 5 Qe AL v
o AAH Mems 23 493 Bl 493 F AFUNED 7R I1F E2IE A9F

6.2 AolthstdA ATEAT AR AY
® FANSHAA TATEAT AF 2L A

O

oFe] ofe] HEAQ et B ATa
= uld Foltisrua el FAFEAT

s

o ] YA Ar|AS4 AFLS COVID-19 AtE]Q] €43 e 24 32 7] stgon, A qgre
AE & 5 uld FAUgdye Ar|ATE 53 g4 F5ATE FISIR &
(E 6-3> FAgstdA e ZAFsAT %
o AT FHA .
A = | -
W ASATH =9 PUSEP, A=A AT7)1Zk
gy | Azas | FEIATA
v=
Massachusetts
Harald ) -
b @ General Hospital and | AR X8 ok
aganetti;
) o & Harvard Medical | 2HZZ 4t AL 7| & .
1 vtgFE w1 2 3] Jan o | 201904-& A4
School; AT R FF AT 3F
Shuemann;
. v/ =4
Jia Xun
UT Southwestern
Medical Center
" /
1= TOPAS =82 =
Massachusetts _
HgF Harald General Hospital and Az % R
2 ; y_; M2 | Paganetti | 1\; dical ROV ZAE FF | 201909-FA
= f=d am;rh f c WA X 23t
choo B NE G A% A
Steven 23 3AHY ®HARA RUEH
3 ojd 483 ) The University of 202012-202102
Meikle -
Sydney

_70_




S|
&

< 6-4> Felostuge FAFEAT A

d EAA 2 Ol W& /S 24
A - = - DOl ¥ 5/ISBN 5 #d
w | A4 | FeI3F PR S e QEY link F2
344 SRy
e | 0] 81 23] 8 2
v nusett Overview of Monte Carlo | 2020 &=relshaelss)
assachusetts _ http: ksmp.or.k
_ Harald , Studies for Treatment tp //WWW, Smp-or _rlconte
1 agE b " General Hospital Device Modeling i nt/community/post_view.php
aganetil | d Harvard etillce OdeINg N oy i @ post id=1980&page=1
Radiation Thera oo
Medical School by &type=&cid=&q=
Reconstruction of DRR-like| AAPM .2021 63rd'A.r?nual
e KV-DR using . M(/e/etilng & Exh1/b1t1ortl.
. . . S://w4.aapm.org/meetngs
2 olFd o] A% Boston University cycleGAN-based image P pm-org &
. _ ) /2021AM/programInfo/progra
School of Medicine | synthesis for intra- and mAbs. php?sid=91948&:aid=581
extracranial SRT/SRS 74
Optimization of target,
ey P '
M husett moderator, and collimator
assachusetts . sci irect.
AR _ ) in the accelerator-based http§ Ihwsew S'Clenc?dlred co
3 S—_— =4 General Hospital b ; . m/science/article/pii/S173857
iR and Harvard oron neutron capture 3320309530
) therapy system: A Monte
Medical School
Carlo study

@ AY div 44 E4& T
Q FAFFAT o 3

g5 23

A8

o B w-&d+8-& Harvard Medical School & Mass. General Hospital, Harvard Medical School & Boston
Children’ s Hospital, University of Bordeaux 52 o] WAMA #A&H ofsr 2 HAd AAx AFLAHIAE

253 5 s

A

FAZFATE FP5 Fov, $F O Be /B FE4

E Y A8

The University of Sydney, Oklahoma State University, Pacific Northwest National Laboratory &

FAZFATE AT =oF FAsD Qor], ARYANS TP PAUAS 2 I 4B B

FAZEATY FAE 9T U

Q A AF FAHSE AT A S

o Al wF 43 FrFE T JAEHE AEE =Y
o AT AA HIHE T A 9 sjoldyr T2 Ade g
o 9] ¢ AT FAE AT A TF Ade I

_71_



O A79% fE $5437
O HE $5 =8 47
43 T2 == oA mr o|FE
am A= Amide Proton Transfer-weighted 7-T MRI Contrast of Myelination after Cuprizone
B Administration
Impact Factor
A Radiology | 52E9) us 11.105 (2020 IF)
= [ ¥ 47
Ad A9 1.5% ol QD
Al % H
g LA A I Rank in Radiology Category: 2/134
O ZoAd % 944

4
o B Aol

S thAbASEE Al Zbekgl ol ol &

2,
i
off
:?L_v‘
ol
ofr
i o
ro
i
rlot
o
=)
o
to

o

Q AR} 7o
o FUYoE A2F ArH ATEN B5Es U AFEst] AT N /5B AL JFF
dtolontA w2 P zA%H AGNNH AFL TN AFAA] REHL TIHAL.

weighted 7-T MRI Contrast of

DEM REM

Amide Proton
Myelinglion a

O ddE A& Al 7193 9T

o BAA FEAAY YHIH2 NASsr] A3 HUASFE 7IHS ALt o, AA A B3-S

HAEAA H 9 7S T3 AFHoE AFs=d 7H5AE.
Q (A Pat el 7]

o B d7e FUHcE Agor AR ATEAN RAEASSH 22 3T ABEAE YA
A S B4 oA BED ¢ e ATNEEA FE AFNN TGFR QS Fso=
g8o] 7HeE 2o E o Hm, ApiEd} #HE EopillA ddd 2AAEE AT T USs AL
ooy,

_72_



@ U= ¢4 58 42

ax 7 =53 Foima HEE
. A s wE AR 9 P,
SAAS gny meay wgA Aue A8 A9F 427 2 o] o83 WAM AW
A | %o | Impact Factor PCT/KR2021/006918
i PCT / o&kal = | 5229 9s 10-2021-0051284
/& a74 10-2018-0083579
= 710l 34 () A 2F o}
=\l
S TEEA A= 7142: 50,000 A

O FogAd 2 FgilA
o B 7|&e e Eg2E MAFA Ve WA dF HE7]d B Ao E Fe2¥ A 3APolyvinyl
toluene, PVT)$} ¥HALA), 337 A<l $H(photomultiplier tube, PMDL. 2 FAEH, B & A x5 o]

Tdste =4 = ARLERTH WEHE WS AEske Vel

o
=

o HA Bge] ATE A, AQAT 534 2L AMe $HH WA AZ A& AT
A Boke] 714 A B AAA S8 A7

=
o2
>
N
s
v
N
I
Usk
o
rlr
re
El
Ho
re
-
s
1o
o

o B Wy {7175 FElY &F PVT(Polyvinyl toluene)E WHE v x|3ted P2 2 &S =olal 7t
s}

Z7 25w Zphotomultiplier tube, PMDE &3l AT AHMEHS 3t AEH whof(compton edge)

1l

= S oEN SHE Y Fdo 7143

o2
Hies
o
=
o

ZIE0IE AHYA

O ddE A& Al 7193 9T

= 38E B9 3= A == ARIA HEEE A S E9A AEste Y AN EE 9
5 BSAY PANs LHH EA Ex Aol 24 T YIEF EUHP = D 2k

=
He AT

FA Z1dke] WA AF HE7] B olE ol &7 WA HEW

0 (Aeareiolel 7)o
o B UL EdEE BAA BEYE BANBAL UGS AET 5 3l
FEIE BAYEIY FAZ b, BABo] 2AE BA EE ATl FUL T £ L.

_73_



@ wE M £3 Y%

44 7& ATH FF FA s Z3A4
SR HRA 5712 57171 A7 NS
oA A o) 5E ERAMA 2 A28 s
Impact Factor 120,000 H</a
AR A /_5|L7H PARSEDABARIECE | 52&9) U3 N ’ ©l ]
A A=A | AckoR Z A4 680,000 M
g9 A2 A} H| L 2020.09.01 ~ 2024.12.31

O 394 ¢ g4
o YAY MEZTZE AU DTS AlAF AA /N F o]FoA] A2 A7) Ads 5502 3h
o DTS |43t 71& M2 APsted ALMF & adizx, JAFA5 7% DTS IAAE 7|=S /HIEd
° °‘*“‘lf‘“ g QAFAT Mes HEsted G4 vlolEHol~ 75 9 JIFA T 72 TE P st
Y AE8 AFAT dagES Lk
o OlFOHHZl A2M AZ7|E MEste o]FdUA & gdoiA EZEE 7|8 DTS 43 V&S
7R Ekgk

—

=

A

o ¥ WEATYE AN LIY L Aol oo WA of, @A/ ATAS] YHATE FHFO A
AT AoPst 50 B ngdTYY G4 BE F Sl Oz §% 9 4YY B0E
58 NS84 AAY P Pol FYL. L8 AN Y D2 GYAL N AT 5
3 AYEPAY Y FRAL B2 AT SPAMR} AERE o R F.

o ol FA HHER £ =9} bedsided| ERAAAI L AT EYFo] 7hHsdt =S o] Tl A (Dual
Y IstE 213 DISE 24 HE7)9 JAEA S 7t AL F Atz E o] T YA ER Y43}

°{N

71€e HESH

o DTS % IS 7|¥o g 3 ¥l AF5AdE AFAS 7|&S dAAES A4 F&ste] JF84,
SHA, AEAEA 5 A% JS(point-of-care) 7ol A 3E o] F5F o]FoUA YAE ERAAA
2 N2"S ek

0 Al 7]

o AFAT AN FE ERAANE 9IS 5T JEAW AAY B4 AM
o 7]& AT CTUmSV)EY tid] oF 0.2mSv F=o] A= EYgol 7Is3stH, olsd<s
o ERAAALEN BHAE B Y4 F20) R £ast FUY A
o BWAT THF FAM AA AAE 5 =7 AF Pl 7]

o ZAH W MET JHF BEsEE AGW S Hrs)

ms.Ml

Avlshs AAH =
o= 7t

_74_



o

B/

¢+
B

&0

a 43 AR 7&E

op
U

op

ol
e

xR
™
B/

B
gl

il

kel
pil

H

3
o=

=

=

=

=

& A

=
T

o} 7]1ZF W accept letter
gds A+

=]
=

ARTIR

iz

accept letter

ol
ES

712 W 5

e

to] 713t o] Fof
pzs

h=4

oA BK21 A

9] 4

- 44 71z Wl A% AA
Folme] A

- A 72 )

gl

Ackae] Aol

1
R

- g7 AAE ATIHA ) Aok (E

), Ao n

¥
Rl

<

3l

gl

st em (RFgA Al

S

24

ZIe &) A-1] 23: 112,000

=

A o] AT 713te] AF 7]

b A

Xe)
A,
o

=

-

o] B7}3%

]

o
pd

sk

29 9

2,618,450 Qo] AFA| =5 Ak H

AR A8 194d: 2,077,450 A

ol aiet <)

=

E.

o
4,

al

gl

Fem, 7

3
=

9

%

]

(=, 2HA) A Q7]

2%
471: 429,000

11 @74 55 43

op

_
o

3

A

=3
=

il

7}

g

A

19)

gl

& A7H 43 Aokl 436,408.33

el

|2}

e

=i}
=

A0 5 Aok

e
Fi

=

[

A A A FH 2 74.33%,

]
H

Q A73A 5 At d3de okl & 7-13 o] At 3:d3H2017-2019) AH - A+H
Al AFH 2 51.39%, 4F

B

- 3
T

Fslem, o

3

gx

O 4&<&7|#e Wl A4 112,000

B

To

Nfo
7

nze)
N
B

Bl
o

—

_ZU

T

o
—
o

™

oy
%

)

i

ol

1

R

3}

9

- A3 BAE 9

- 4]

_75_

AT FS oz H3]&

L oS

o
w

o =
T



ool BN, WA, I AFHA Aok 47

FFAEY)

278

3 2 A 39zt (2017-2019) AFF | H 1A (2020.9.1~2021.83D) | SH* @
AT Ak 47 A3 A 47
A% QA7 57 &
Akl 1,372,253 2,077,450 + 51.39
AQAE) A7)
Sz 3 Hera) 246,080 429,000 + 74.33
71ek dFH] &5 F
Al okl 0 112,000 +
£ ATH] £F A% 1,618,333 2,618,450 + 61.80
Fdus 193 7
o 269,722 436,408.33 + 61.80
Sa* F7HH)
<E 7-2> H2 197 (2020.9.1-2021.8.31) Folmso] AT A Ak =3 A7
A7)
A o
o R N PP Al 4 Ak | a7z
W B =) Q] =} o
HY
2 Az b x4 U AgPAA s S 9% 2020.04.01
LI e o9l WA | AN A - | FEE T AR AL ALdEek | 30,000 -
N B g9 AT 2020.09.30
2 2020.08.01
=23 A} _ CPU/GPU 7]u} 4tq]-& CT%4
2 ] 7 254 | 719A-8 i 132,000 -
1§ A EdE N A
A = ATAH EAE AL L= 2021.03.31
2020.09.01
4 | a=d = )
3| 5| TS e | UL | aseay sumsare | 102005 | -
" = - 2021.02.28
g3stms wshxol 2020.09.01
4 | @29 ZAA -
g | B TEETA D Geg | FEETN i 2uqane o gw A U | 94635 -
- o ALY .
=7 pH mUHY Adr& A 2023.02.28
2020.09.01
) 0 3 2~ &} 2
5 i Addstn | 3@ wiii} o wjﬂ@&oiz}m 110,000 -
R B T 2021.02.28
MEAAFS] | ) 2020.09.01
g =) T =8 Ewa ENPAPN-|
6 Tj AL%lf;" &l x84 | 9877dTF AA ols3 i;ﬁﬂﬂ% A5 105,380 ~
N =T AL ALY 2021.02.28
SRR ES] ) 2020.09.01
4| A5y M & A% XA
(A (ﬁi T zay | gmaaz | Cone Beam ;T;CECQ% XA 49,960 3
N T AL AR - 2021.02.28

_76_




2 2020.09.17
ER F484 218
4 Txli } 284 | 7I9A-89 ‘*L_}ro jio]; J/erﬂ )
10 Xo° LY =
A e 2021.09.16
N 2020.12.01
2 anmen | gew | gugaps | N EHE SEIE -
3 o S 2 2 —|% il S
Bl SETA 132020 &3 A3 9021.11.30
W | amuAd | | adgand | 944 FAgA 2 AEAs 0210101
A I R kel AEAR A2 202 12,51
B | emuaad | | ad4gend | 349 99088 Fe 9sudy 20210101
BooRAw | T T2 A zE) A 2091 12,31
L _ 2021.01.02
o Z23) A} 2ma | -l 2021'd whEl 3} VYSION AA1E 3F ~
el Ao AT
A 2021.12.24
Sl N 2021.01.02
4 o 254 | 1U9A-89 | A%E 9 A& ATHE &9 -
A K 2021.12.31
2718 Shakel s
) _ 71 % ) 12 °i 2021.03.01
A eRATA | L | FAGTAA | WUAYE o8 £ F )
» ) R B P R B R k]
e e e 2022.02.28
Zut bl A A AN A =A%
Ak el AT A 5871 2021.03.01
A el = FAATFAA 9 AE g Ee o] &3
B v ; A TUAAE A A Ay AF 9022.02.28
h Bxo AY Hrrle M h
o | A . 2021.03.01
: koA A BKZII/\P” Y sAMY SR uSATE ~
N =2 " 2022.02.28
H A= o]z z]=
% | ez | #ragan | 4 T3 A7 9EAe 20eL0301
; 5 Aed | T | AARA 4naEe 18w 344 -
N v SR PAA A A 2E A 2022.02.28
gejd )k gy - 03.
2 | Boew ] Mereamapgy | HEE 7N Syl X- 2021.03.01
o | wman | FFE | Gnan, | B4R ndEe g -
N e e ZUAA A F1E A 2022.02.28
B AW | | e | RERAE EE 3RS A 20210501
BomRzAR | T T o]FoUA sl 71e A7 2021.11.30
H X % qz
A | meEa ] I B 2021.03.01
=284 | g2 aT -
® A% AEC L
AAF 2022.02.28

_77_




2021.03.01
2022.02.28
2021.04.01
2021.04.01

2021.12.31

2021.12.31
2021.04.01
2021.12.31

2021.04.15

2021.06.25

80,000

209,760

10,000

€]

Cone Beam CT(CBCT)& A=}

el

o)

T

0

Z
]

=

1

ksl
o

_CIJ,]
=(MDA) Z2H

=

=

MMXRF

s

AAZEA 7] AR EE 7]

Al

e RE B
71&H 7

}

yul

(Astrl<

«

2

],

)

=

4

=]
T

® o

23

25

il
w

HO

al7]
A

Bl

|z}

MH

ﬁd

g

o2 FZAduSg 191

7

A (KCD 1%

= =y
By

139, =4 SCOPUS 1%, =u

ov._

i
o
0

ayl

o

.

2

0|

%

8.508

L

R

1992.™, 2020 impact factor (2020 IF)

I3 IF

(]
ji

3.927, Fojms 1

-

R

g B IF

Ris

al

-

O =4 SCIE) =9 43
51.049 <|w, 1

ol
o
X

i
E

‘_ll,%

N
nd
H
rh

ﬁ.o

3]

el &4k A TR
BAS.

F 109 SR A IF &2 43.5%

149% &7}

=

=

<)

5
LR

pul

i
3]

I

ol

1

T

2]

E4EA ES X

’

B

B

ol
M

N
A

—_
o

B!

o]
"
Xfo

o
Hlo

0o
o
T

1°

K

Uz}

IF 25 o}

st7] Hos Ade

%3

el

N

il

_78_



O =% 2 ASATHAANE =8 HF $4AY Ad744 o= Ade] 574 2 I3 7HA,
MAAR] AFAHe &S 7|Ho 2 3 A FAAE AHEFHoZ Fxsy o, B wsr|H 9
WEATH A BRE DAY A5 AU =¥L detn AL

0 o83 wSATEY Bxe AT BK21 AHY Z71FE A, 283 vl A
QA kA AP E A Besitty AdE, B wSdTFEAAE 494 BK21 AFY 7170 W mid
e Ao A4 S AEFsa A=

<E7-3 HZ 193 AA FAne =8 34k HAe, 3484 TF, 342 ES A3

A 1493
A3 53 7+2015-2019
T 2 ! . Z;iu . : (2020.09.01-2021.08.31) S*
=i F AT 324 15 -
=% dHF =29 &4 Ha9 F 14.6496 5.1706 -
ZAdug 1909 =& 84 A 2.4749 0.8618 -
[F=00] o}d =& & A 324 13 -
[Fo] & 67.718 51.049 -
Impact AR A [Fe 3 5.905 8.467 +
Factor (IF)**
=% 1949 #8418 [F 0.1845 0.6513 +
FAgng 1909 kR A IF 3 0.9834 1.4112 +
ES=0¢] o}d =& & H 324 13 -
, ESe] & 2.4314 0.3515 -

Eigenfactor
Score 4k B4 ESe| & 9.8971 9.8912 =~
(ES)*** B ]

=% 199 #4134 ES 0.3055 0.7609 +
HoAang 1903 F42A ES & 1.6495 1.6485 =
FAday 5 6

SH* AdaG), F7HY, FAH=): 0.1% olst

[F** gl ES***o] AR = ofef shuo]x|oM Al&== BK21 A A& AFE A5+

http://s2journal.bwise.kr/jcr/jcrCategoryRankingPage.do

EE S B B FAR 129 =F B4 A

m FAREAIAA + BAAAD 5

=

- n: 7| ERA
- T &
et A=}

AHFAAE AT AR

AAS (= m + n)

1219 =& 34+ "H(n > 0) = {I-m*min(1/(m+0.5),0.5)}/n

_79_

min(1/(m+0.5),0.5) (&, n = 0¥ W& 1/m)




AT 143 Folmso] =EAA 4

A

el @zma | M

o] A &/
A7z | EAFAE

&)
oK
1>
2

NEATHHE AN

Mr o
_|9|_‘
4
e

Al S/71e}
F-ofo]]
g3h

HEITIHEY ¥4

ojdd, A&

=
= U
CEESEEE

)

Optimization of Target, Moderator, and
Collimator in the Accelerator-based Boron
Neutron Capture Therapy System: A Monte

H} A} A 9] Carlo Study

i 24
Sl

573}
Nuclear Engineering and Technology

53(6), 1970-1978

2021.06

SCI(E), 2020 IF: 2.341

O

e}

a

o

al
E AMEA TleS VRte R 37 WA A7 A=) T4 84 tigh
° °
=1

S 7]%k A 2
H2g AT=M, A& N2 7= HAHE Yol I Tlee At

5ot

of A&HE g Fok 7lE F sl A WA X Fel gk AFE st
TAdAH Y stdAe FF ATE Tl FHA WA A8 A HFHY FHA AES
-r]a:"_ Target, Moderator, Collimator &3} @ XA X5 A2H 9 A4EA 2dgS
Zlee MWEF ole AR AT 7183 FEAT Fuo dstow o5 WA Rk
A7 Bt A7 W8

o

I —
T &
::l

Bl

kM

o

(e}

o
L § oz
r°*'

E?

]_

ﬁ

3

z_,
2

o do |ogt ¥R
a7

F—ﬂ

@J

AEEoF 7l =

20213 6¥ Nuclear Engineering and Technology (IF: 2.341) A @ AAE =22, FAHA<
HAELE= 2017 e FAlo thek A+ AAE FAFEN U FAHAA A& A7 T
FEN A=

EEZE HAAEAL 7|9k A2E HAS S Foff Bot a&4Q A4 A8 B "ol 7hedto
A2 BAAA R A AR A8 P71 7Sl F

Contents lists available at ScienceDirect

Nuclear Engineering and Technology

journal homepage: www.elsevier.com/locate/net

Original Article
Optimization of target, moderator, and collimator in the accelerator- ) sipiroien po
based boron neutron capture therapy system: A Monte Carlo study o 2 N
£ uminum
Bo-Wi Cheon *, Dohyeon Yoo ¢, Hyojun Park *, Hyun Cheol Lee *, Wook-Geun Shin * 3 \ %!
Chul Hee Min * : ¥ i NW’\

,,,,, usA

AA 2% 5 HE 1

_80_




@4, TEY, A4, T4F, AR
AEN, A3 E, WL

)

Evaluation of Source Identification Method
Based on Energy-Weighting Level with Portal

02 5 o) ZA A Ho]'}\]‘}'?j-o/] Xﬁ”f Monitoring System Using Plastic Scintillator
5% =t | Journal of Radiation Protection and Research

45(3), 117-129

2020.09

SCOPUS

QO FgA 9 g4

o 7|&d AAE AF l“i:‘% dugEe] dHS Bstr] A 7R A, 7S AAE FF - Gt
AAN7 ol AHEE = FetaE HA3AE7Y EA4S 18t MEe 71 A glo] 3dE A
=9 3E AL 7Hed 7leS A

o dUXA| 71F HHS ALES AF B Je ZEAE HAFHEY] AR Al AR oy A|AEE
Ho] H=xd chol(Compton Edge)E =3t A, AA WA SF g &332
7Hs 3.

i)

0 WA BES] By

o HHANYAATI LY, FA L DA~ 5
&) BHe HO% Fehoy YBA AN PAM
2 S AR YA S FFATI FAHALH, of
4 2% 2 AREY A P4, PAHEFTG A
e

(]
ird

i rlr 49‘4 e
m‘b‘ rl.m OW

N
o)

1% 8 gAste WY AT

[e3

O AFEoF 7A=

o 2020d 94 Journal of Radiation Protection and Research (SCOPUS, ¥ 21-8-<= 13] Google Scholar)
Ao AAE =7o2, FAAR ojddL 20213 2¢ AAM U AR §EF-E 3 wAL &9
E ASToEAN HAAL AS EoF A7 U¥S WSS

o Y FF - Futo A FEE HAREY IF A 9 FE AAE 7HeskH, 3 BAME AS
71€9 3o 713 =3 At 285 e AIRE GA] HAEte] o] mE BrEE ] A A A QL
oje] Al LAE HAo=w ALEH.

Energy weighted count
of Fth channel

Journal of
Radiation Protection and Research 2020;45(3):117-129 L))
https://doi.org/10.14407/ jrpr.2020.45.3.117 s

PISSN 2508-1888 | eISSN 2466-2461

Evaluation of Source Identification Method Based on
Energy-Weighting Level with Portal Monitoring
System Using Plastic Scintillator

Hyun Cheol Lee', Bon Tack Koo', Chang Il Choi?, Chang Su Park?, Jeongwan Kwon?, Hong-Suk Kim? Heejun Chung?,
Chul Hee Min'

*Department of Radiation Convergence Engineering, Yonsei University, Wonju, Koreaz *Korea Insttute of Nuclear Safety, Dacjeon, Korea; *Korea Institute of
Nuclear Nenproliferation and Control, Dacjeon, Korea

ount xenergyy, (O)
ot xeneray™ 2l ) o gy Tmmgv spectrum of B

AN dF 5 s 238

_81_




FRe, 0@, w7 E, 1 e, AAE,
B, PEA, A3

Development of a Radionuclide Identification
Algorithm Based on a Convolutional Neural
Network for a Radiation Portal Monitoring

EE ogAe | T D system
Radiation Physics and Chemistry
180, 109300
2021.03

SCI(E), 2020 IF: 2.858

= o
o A4l JAFAE 71ES WA AT EE ZIgedl A&t TA A7) AFE P B B
BYatr] A 71E=2A, 71E AAE FF - G A AHEHE ey A3 E7 9
54< aeste] Mxe] F7b v glo] F4E AFES BE FAL e’ s AU
o dUYA 7t BHS AEF HF B VEeT Fohag ABHE] ARE A AR A= E
Heo] HA=d doli(Compton Edge)E =38t &, A AHY 3 Foll thah A< £l

7V %

QO W3 F3xxehe] H3HA

o =AM e, A T A AIZE, U= PNNL 5 ek 713 3 gAlleke] 9 A&
sotel Z|ASts daEFo] A8 @ FSekAE HAFA 7|6 AN AF F9E Jles HEd
=W Al 71, #d V1) R =9 AN AT RS 3EdTe d¥es Iy | Ao,
ole ¥ wFATH WA 5% F ASEY A3} 9 AFTEF AA FA, AAF =
TeES g T7] A% B A7Ee AR R

O AFEok V9=
o 2021'd 39 Radiation Physics and Chemistry (IF: 2.858, 3] ?1-8<= 13] Google Scholar) # 3¢l
AAE =2l =, FAA] FEHLS 2020d AA S WA GEE S A S E ASTL
24 a5 Eopoll gt AE Q¥ FAHol 713 A =
o Z|A%tE 71t AFEE G FS A AT T - T AT HEFoEN B
A3 A F Lol 7hesty, AAdAtd Al E B JIZHAMI AT 1He] FE0] T o]

T SR Gl Aedste Aol s

Radiation Physics and Chemistry 180 (2021) 109300

Contents lists available at ScienceDirect

Radiation Physics and Chemistry

ELSEVIER journal homepage: www.elsevier.com/locate/radphyschem

i@

Development of a radionuclide identification algorithm based on a
convolutional neural network for radiation portal monitoring system
Bon Tack Koo Hyun Cheol Lee Kihun Bae ”, Yongkwon Kim *, Jinhun Jung, Chang Su Park ¢,

Ludlum 4500-6000
2 PVTs, 174 x 29X 7 cm®

Fig. 1. Commercialized RPM system (a); equipment for dynami : linear motion system (b) and trailer truck (c).

AA 4= 2 dx 23

_82_




AAF, olvd, 3, A,
A5k, A% 5, 99, 35, U8
A8, WA, o) M

)

Evaluation of the dosimetric effect of
scattered protons in clinical practice in passive
scattering proton therapy

i)

g,
B
ot
o
g
Ry
it
o%
>
rh 2
S\

o

Journal of Applied Clinical Medical Physics

22(6), 104-118

2021.06

SCIE), 2020 IF: 2.102

Ag=E Uo]:}g'/‘] 71 d7E s
< 3t Aol A= Aol ety A @& 0 3 A5 &3 Yo
o AR AR A AR WS {FARE e G238 HolBg, B A AiE
ol gt Aol miA= S P ABA G SACA Lo s

) St AlE ABEs 39U 71E AR D FF ATE 59
A o] U HF WS 9% BHBE ALEA slue] R 24 AR mUY
%, PR AFHI} A% B ABY. Tl AR AT FEAF YBOE 1Y 1

7 =1 [e)
ATolH, ol B wSATHE HAdH BxF skl o BHA Eoko AVle A E AAF
2o 4759 vkl T,

O AFEF 7d=
o 2021@ 54¢ Journal of Applied Clinical Medical Physics (IF: 2.102) A@)] AlAE =Fo=2, 5
A AlSe 2021 AT St WA &5 St HhALSER & F S5k sl ool sl Eokell
g3 S AE A7 9Y FAH 7 AS
o ¥AA A& F ATE FAA A H AF F¥FS HUist Botk AT FAA FAAHA &V
7he g

Received: 24 April 2020 | Revised: 8 April 2021 | Accepted: 25 April 2021
DOI: 10.1002/acm2.13284

RADIATION ONCOLOGY PHYSICS WILEY

Evaluation of the dosimetric effect of scattered protons in
clinical practice in passive scattering proton therapy

Chankyu Kim?! @ | Yeon-Joo Kim® | Nuri Lee? | Sang Hee Ahn® |
Kwang Hyeon Kim* | Haksoo Kim®* | Dongho Shin! | Young Kyung Lim* |
Jong Hwi Jeong! | Dae Yong Kim® | Wook-Geun Shin® | Chul Hee Min® |

Se Byeong Lee?

Fic. 4. Twos is of dose distributions measured with a MatriXX and compared with d
the TPS (above) ion (bottom) at depths of (a) 16 mm, (b) 30 mm, and (c) 56 mm. The
3% for dose difference and 2 mm for DTA.

AA 4% 2 dx: 23

_83_




HAA S, HdE, 123, 48, A+

Development of de-noised image
reconstruction technique using Convolutional

5 o
w4 ) g;};‘\% AutoEngoder for fast monitoring of fuel
— | A | assemblies
kA & oFAL | wAY | 5 —
| 23} < | Nuclear Engineering and Technology
Hl ] o] ¥ 53(3), 888-893

2021.03

SCI(E), 2020 IF: 2.341

QO ZAogAd =9 A

o HAe 7NA%tE ¢neFel A& @ IF AT e=A, A Moﬂ/ﬂ AgE T
N DEFAYEGSEF A2 S SES] Hste] Exe st=so] F7F §lo] AA
BEE ol 7Hed M2 Gd ATH 71ES At

o ARY WAL Y ASFAARY BAE DAFAPFEVF LY A2 A 299, @A
Mg Az A ge AE, ge 2oE 5 A4 4HE YL pXNE Bl
ZAse, AN AAASE SNFS A3 B3P IS ATHFOEH SAT B
Wekel mek Fgw BAel I AFol shdtel AFFIAAR A ARE Faol Y

0 WA Bwete] REA

o ATt ATE Fitel HUS M I 7)€ NAGE 7€ §F A7 FAFAo,
) A BRZUADEAV D] Wl QB o RN Bote] AvrE AF B A
AA 2 AT5EL I AT B A7 HA o RFL.

O HFEok 7=
o 20213 39¥ Nuclear Engineering and Technology (IF: 2.341, 39184~ 18] Google Scholar) #'d el
AAE =0T, FAAL AAS, A2 ABZL AR PAN§T TS A9 2
ASsto] sl Roke] Y Lokl UF ) AL AT A Pl JoIHA S
o YA A& F ASH FHAA ¥ AF FFS HUlet] Bk FEI FAHAA AN ET}
7Hs g

Contents lists available at SciercaDiract

Nuclear Engineering and Technology

=

journal homepage: www.alseviar.com/locate/net

Original Article Filter

Development of de-noised image reconstruction technique using )
Convolutional AutoEncoder for fast monitoring of fuel assemblies =

e Min ", Young Hyun Chung ", Jae Joon Ahn *

. Convolution layer
@ Max-pooling layer
@ Up-sampling layer

o
?@1 ,\-@‘
X
Subtracted Images [GT - FBP] Wﬂ%
. . . ’\;\
Demder o
Fig. 2. Schematic diagram of the st of the Convolutional AutoEncoder.

AA 4= 2 dx: 23

_84_




o) &, 2AF, IAE
S ZFHI /199 FATFel o A
PEN ZYE YHAZ N5 e FAo
A& ABAG | oy | 5 | FHANAZEES
S 2 gsAA
22(2), 55-76
KCI, 2021.06.30
0 B4 2 F44
o B EELS ZFHI Rort 44T ) BA0A T Rok MuolHE FHsy BAFo
A go =z e ;

TANES AN A= d7dn & F =

o I ZHH A 7IFEol sk e AF B HAY HHolE o Y3t BAEAS 83
HE 7AES AEHS =253 FEFAEA 710l AFst= FEHET ofyz} ALAERE
Y53 FHo s FFIFoNM HAEINT= HolA HalAde] A & 5 A+

o & AT A5, el 2 o) il eRe desel 3§62 A3 49 9 MY
1 Yol A FT75He DAl 1k AAPY BEo
g2 @+

HEM, ol =ellA OH‘;L ‘:‘Olt/l 415-?‘4%1 IS T Ue AdTE JATFo2A AAY
AEVH S F4star 3= £ aSATEHY HA AFH

o A B WY HholH LeolA JHES olEia A5
AAT O ZA o]Z HFARA HlH o]E A Z A 20 AL

ttpsfdoi, o/ 10, 16813 me 221 222008

I ZEEI3 71Ye] YTl et 3
FSU BNE NS VIsE SHes

Study on the Development Direction of Domestic Proptech Company: “ ) =

Focusing on the Real Estate Platform Information Provision Function

0S8 (ungyun Lee) st f H-l-."*"
2% (Kyong Joo Oh) Wit :
SRS {Jae Joon Ahn) Mt a\uw-mc'mﬁ tfo m ol gl 2t

(38 2) WRUAAHZ ofQISIT(EHY7 HEHR & AZISH

KOREA PROPTECH FORUM MEMBERS' MAP

(28 6 EX| Maas Hag

(28 7 SST MR Yu (Y 8 YUSRE Hern TR

AA a5 dHE 185

2 | e 1k i
‘ TaneEn [ ||ua

|

'l-rN|

(33 1) B2 28T XY M

_85_




A, ol g, AEd,

2 N
AN ot

23], o]
A 1%

o

e rlo
of o

’

Validation of BMI genetic risk score and DNA
methylation in a Korean population

- x{ 15|

A = o] FAE | HulolE lt;_ International Journal of Legal Medicine
135(4), 1201-1212
2021.07.01
SCI(E), 2020 IF: 2.686

O Fgx8 9 24

o AFAE 71€S 7o 2 DNA methylation B Hlo]E] & o] &3l F=219] BT RS o =35l

Azoe Hzol ATEEY.

o Decision Tree 714ke] QIFAF 7|&€E H|Tt #H3t] A g DNA QIRFE0] =8 FEFAARIA

brt
i
o,
R
R
2
o
2
AN
o
rr
e
3|
o
X
o
=
e
ok
p
K}
>
D
0
s
-1
(=11

0 WA BEshe] Ry
o MeTistm Mol AT V& AE 8 FF AT
golE 24 7142 L. ol HH AFYRe F

HFAZIZ] A% 2 AT7-RY HA N F37E

Sl AEAT daeFol 28" A
ol

T8 55 AAH 2] AF5ES

O AFEF 7=

o 20213 7€ International Journal of Legal Medicine (JCR Quartile Q1) g AAEH =& o=
I FHolE & Ay uolHE Mgale g AEe} 37 ol& AFste A75 AT ZA
FE YA HdolE EAES A 80 SHAAA JAET A%

o JFAT 7<= X—i%@ﬂiﬁ Z1&e ALHAY AFZAQA TAA &4 WA HwstdS

W AEE 2 FAA IR B4 ZAE AFste FEos JAdS JMeetA &

(a) (b)

r=0.173 (p < 0.01)

i

Validation of BMI genetic risk score and DNA methylation
in a Karean population EaE

methylation %

Sohee Cho' - Eun Hee Lee” - Haein Kim® - Jeong Min Lee* - Moon Hyun So* - Jae Joon Abn® - Hwan Young Lee'*

ety 1071
vinger Natue 2021

BMI (kg'mY) B (ke/m?}
() (d)

™
® = 0052 (p=0.165) r=007%(p < 0.05)

ot "3
.
.
. ® 3. o
= . . L] 0 * .
. Y ) *
" .
2 . .
v L
- . A
i 25 . .
B (kg/m?) RMI {kg/m?)
” I I I an 2 Come L|| of Bl versus DN four CpGi sites i 700 Korcans, () cgb&S00161 in ABCGL, (b) egl2593793 n LAMNA, (o)
L0749 on CPTLA, s ) 105 P
SPEE

AA 4= 2 dx: 23

methylation %
micthylation %

_86_




oJ=o, SEHU, HA, AAY, AE, °lF

Fek

’ ’

Signal  alterations of  glutamate-weighted
chemical exchange saturation transfer MRI in
lysophosphatidylcholine-induced — demyelination
in the rat brain

2 A
°lEE AL K »=x | Brain Research Bulletin
164:334-338
2020.11

SCI(E), 2020 IF: 4.077

'O
o Y ZFEetvolE 3stw 3tz 3 o] (GluCEST, Glutamate Chemical Saturation Transfer) <8 A4}7]
HE o] &£-3, gAAA A 35 rat 92| hippocampus 2 corpus callosumol] 4 2] glutamate F=H
3l 2 Y gy AF3 JE g #EE SAATY.

Q A} BEshe] P

o B ATNE AR E(LF2) FELDL Aste] glutamate A E BFH o=
Brrstgon, SERd FEA L YA BANS WS Bl A GEHQ Hho] 20}
FERSA S ANFGOM, ol B AFATYY MR BE F sl BANSEF S A7)
& AF%5Y vhorol st AFAE WEY.

o

o B ATVle A LA ES sEEDAA Y thE B Y thAMHSE BEs o,
WIS AZEEE e B A7A3E ite 2 gy g AAEE 24 golEH o2~
FEool, FF AYY AV el AlE FEO) B8 AFYU. T FF AFIGNA T
AAA 4B A Sol BEY & UL O .

h Bull Hi J . Corpus Callosum
Contents lists available at S¢icncel m,__;pﬁ -A'_" g“._,
Brain Research Bulletin d L %”%"%
journal homepage: www. olsov m/locatarrainresbul : Z: ]
= a b : ‘F:euuer;oyﬂn!l.s'sl-(z o - C° ﬂnsquem:yuw;;a(-mnmd *
L))
Signal alterations of glutamate-weighted chemical exchange saturation 4

transfer MRI in lysophosphatidylcholine-induced demyelination in the
rat brain

Do-Wan Lee”, Dong-Cheol Woo ", Hwon Heo ", Kyung Won Kim", Jeong Kon Kim *, Dong-
Hoen Lee ™

Hippocampus Carpus Callosum
%o

c,g’ 4.%

&
N
%
o

GCEST (%)
GICEST (%)

Corpus Calasum

Cole, R, h
o
a ' R p c

Fig. 2. Qv of GICEST-weighted Imagh the MS;pc and CTAL i the @, tlosum (b), and averaged GRICEST- | 5.,
weighted signals between the left and right hemispheric regions. *p < 0.05 and *%p < 0.01

AA 4= 2 dx 23

_87_




°ols

Fok

Editorial for “Whole-Slab 3D MR
Spectroscopic Imaging of the Human BrainWith
Spiral-Out-In Sampling at 7T”

9]_5_]_ Ul
o EE BAL | 9 | e . .
2] 2~ & | Journal of Magnetic Resonance Imaging

53(4):1251-1252

2020.11

SCI(E), 2020 IF: 4.813

O Fold 2 A4

o FANA AHEE GO E T 3AY Ar|EHEG Ve AP, A5 &3,
Az AP, DAFS] &4 Al2EL EAAIT 5 g SAPERE Qe AT &8Ad0] ujg-
o AAQ. AR FH ol dE Spiral-Out-In (SOD A ZH 71€S T3 Hop y2 A2

F8& sl ANHNE. & AT Z1aENA = e whole-Slab 32H9 A7 S EF B4
7189 #84 R -8, A, ALY, FF A7) =0 s M= S

3
o e HAge MUAESHA/7 A 5 ARE I IAdVIE N B AR SE5S A6
Ot PHEA olge AT, & wSATH A 51 F shul HERAM Eof
o] A= M 3 AAZ £FY AT5Y ME FE

o F1Ee] WARNGI & Boke] FAH R F5 W
3:-_]__

EDITORIAL

Editorial for “Whole-Slakb 3D MR
Spectroscopic Imaging of the Human Brain
With Spiral-Out-In Sampling at 77"

T

s study de




O =] O e}
, F4Ss, 52, AHE, 17

o

)

°]
°]

Mot o
3&
ﬁ@.

OHT Pﬂ

Temporal Changes in In Vivo Glutamate Signal
During Demyelination and Remyelination in
the Corpus Callosum: A Glutamate-Weighted

. o el g | Chemical  Exchange  Saturation  Transfer
ol FE AL | 9% | L5 | imaging Study
/\]i\_E‘ﬂ T
International Journal of Molecular Sciences
21(24):9468
2020.12

SCI(E), 2020 IF: 5.923

O Ao D HAA

o B Ao E thy thE 2 W2 F Yl corpus callosumell 4 2] axon 2 myelin sheathe] 4kl
°J 3} glutamate thAMA SIS A F3 ii HrrstR o, vl GA A AA dARESS AlZHE 5ho
B48tA nlolemAE WA

o YA E HExE NEH ATEAN E5%s G AFxsd 3 ¥ &4 17S 945
7 vlojewtA W= g AT /AHSAH AFS B ATEAY FEHS FHIIAS.

0 WAz ZEsle] B4
o B ATE DR AaT DA O A4 8 20 &4 714
dlol enA WF e B3 thAASHE AZse AFoln, o8 PF5] s
3 ATE FUste] FRAY A vlo| QuIAS WZHAL. ol A7
sl AN EFFY A/E ATHY W] P ATAL WS,

AlZ Q1 OIAAE S} upA 24 13 2
YL

IREZ F q4o= 713
aCTRL - CP2, 8- CPEw 4

~ ﬁ _ el cpz,, cRZ,,

2 e |
Aticle E N & "
Temporal Changes in In Vivo Glutamate Signal during E“ <:;J il
Demyelination and Remyelination in the Corpus =19 FQM;) Q -
Callosum: A Glutamate-Weighted Chemical Exchange -0, = 5 H —l
Saturation Transfer Imaging Study a Frequency Offset

Do-Wan Le ,» Hwon Heo %, Chul- Wuong ‘Woo *, Dong-Cheol Woo 23, Jeong-Kon Kim !
1

sented as bar graphs represent
per group) (b). **p < 0.01

T, T.

) ADC F
Toweighted (ol [miGog/minl  ma] sl

niversity, Wonju,

ing the corpus callosum region from representative rats — ap)
ation (CPZpyy), and remyelination (CPZgyg) groups. rats from the

AA dF = d®

maps ov
from the normal control (CTRL), dem;

(CPZgy) groups.

ion (CPZpy), and

_89_




11

o
o
ol
o
o
)
e
off
o

o=k AN, +HES, ¥, A4FY, vE4,
AL, o]FF

In Vivo Measurement of Neurochemical
Abnormalities in the Hippocampus in a Rat
o) s} Model of Cuprizone-Induced Demyelination

rh 2
S\

Diagnostics

11(1):45

2020.12

SCIE), 2020 IF: 3.706

a

o

o] A= AA W 7 T 'H MR spectroscopy 7148 AF&3le] Cuprizone f+% thaA 7431 7]4ko)
grxs AP E B2 ]Z}o}‘}i on, hlppocampus g 14101] /H«] ©=%3} (demyelination)
A

Hl A3 F3xobe] B34

A S o SHA EokolM g Asts Ao g5x23 gl tAbEs 42 A7 IS4
Fol 83435 & A7 RS Y TS A% vAEH dARE nAE 2o
M, ot ¥ aSATHE HAFA B F 3ty WA Foke Ve AT B AAF
T+ d75H WGl FRE

AEEoF 7]
HAsE YA W AR A7) FHERT| €S ol &8t 2IAF/T RS dataE
O o dAEZ] FEWSE HET T e 7IRVES AEsR S
A TRt = A g} g Aol A wholembA w5l Aok X5 A
I B, 2714 dAE RUEES s & A7 ek okygt sl o2 Al A
A= ZEEAA =

e - . -
diagnostics MDPI|

Article

In Vivo Measurement of Neurochemical Abnormalities
in the Hippocampus in a Rat Model of
Cuprizone-Induced Demyelination

ssrgon,

SR

_Q‘
\__
)
1_

Do-Wan Lee "7, Jaestm Kwan , Chul-Woong Weo %, Hwan Heo %, Kyung Won Kim ', Dong-Cheol Woo 230,
Jeong Kon Kim ' and Dong-Hoo ¥ a

-cre $
z £
%Aw E
g *
i ' ?
% 4
g *
3
o
5 - b o
=CTRL ]
=CPR 3
a
1.5 Fokkk ¥os
2 L
-] g
-3 é"m
£10 i
2 &
H dedede 3
=05 R L
’__I__-_ Figure 3, Rar graph indicating; the mean cerebral metaholite concentratians fa) and Cramer-Rao
0 lower bounds (CRLBs) () in the right hippocam il ted
GixliCr GluhCr GABANCT N .

(CPR) rats, quantified using Linear Combination

Figure 4. Bar graph showing the mean cerebral metabolite ratios in the right hippocampal region of
the control (CTRL) and cuprizone-treated (CPR) rats. The vertical lines on each of the bars indicate the
(#) standard deviation of the mean values. *** p < 0.005; <0001, CABA, gamma-aminobutyric
acid; Glx, Glu (ghitamate) + Gln (glutamine); t0¢ (total Cr), Cr (creatine) + PCr {phosphocreatine)

AA A 2 dHE 18>

_90_




o=t HW, $EH, AA

g, °olF

Fek

’

Amide Proton Transfer-weighted 7-T MRI
Contrast of Myelination after Cuprizone

o) 5} Administration
= 371 x‘1 ]é
oEF o] AL @4 | .= | Radiology

299(2):428-434

2021.05 (2021.01 accepted)

SCIE), 2020 IF: 11.105

Aol A= e 2 W <l corpus callosumel| 41 2] axon ¥ myelin sheath®] &0l
3 AT FUYHoE H2E AEE ATEN Sz
18 Gast wolons g B 2H oA/ uesets

o B AT TS A% BaE ux ARt 9 Sx0 £4 7115 Beste] YR

S TIAEE A ZkEE dTolr, olE A7) S8 thake BRI
4 ATE Bol BUAA AP vl 2npAE FEHAL. ok B agATHe mAdn BE
% SuQl JdEggRore AAF $Eo AFEH W P ATNL e,

O dFEF 79=
o APTCEST 948t ot Hu # A<l Johns Hopkins University School of Medicine] Peter
van Zijl, Ph.D.& g =89 ¢4 D A3 71x o) tjs] 5 A'del editorial reviews 7] aLs}k
AoH, FF gadAY Jd g A7 &8 JMsAol ] AE3AS.
o E3Z gofdt WAl Ak gl AeF A5 A LS 93 kst xAgEA &8 e
Aoz ke,
Control DEM REM

Amide Proton Transfer—weighted 7-T MRI Contrast of
Myelination after Cuprizone Administration

Whole brain

Phl>* + K

Heo, PhD* ¢ Diong Cheol Woo, PhD » jeong Ko

0, PhiD » Dong-Heon Lee, PHD

f &g Corpus Callosum

Mo/ My (%)

L
6 4 270 2 4 % g5 & 3 2 1 0

Frequency Offset (ppm) Frequency Offset (ppm)

AA 97 = dx a3

_91_



of

i}

a2, AUE, B8

4, A,

oxl JE
o P
% Ho

Feasibility study of SiPM based scnitillation
detector for dual-energy X-ray absorptiometry

i - A | AY
e ol A< o]gst | == | Nuclear Engineering and Technology

52(10), 2346-2352

2020.10

SCI(E), 2020 IF: 2.341

O Fg4 ¢ @ﬂf‘é
A AE7ET gdo] w11, AAH AE7]
7H‘§l:]_'o}-_1_ x}AﬂEH = % Ao =4kslE 9)&) SiPM (Silicon Photomultlpher) A A E

o] 8% o]F A XA 7|Hte] FHE —’—3‘—78% J‘?l%"z}ﬂﬂ(DXA) e 7ﬂ‘%€ A g

o SiPM Wt=A] AlA9F HBP LYSO Ald# o
2 XA o4 A (Low, Higholl o3k o =2 ¥
AA F, = ZAETY 94E g5392

mH
BN
ﬁi
T A
>
x|
ol
)
E
i
o
oo [
ol
2
re
N
N
i

Cfaw zars —:ﬂbol NsHe FAHAL

Q BlA E3xebe] 74

o B aFATHAM F78t= AU g8 B HE7]0 3 T8 A VlEee AtEetar
AAANZANA BAE Je AFE MEFoeN FEE 7eAdEr & usdT"He 98w
A Fopd A7le R Bl MAY s dF5Y #jdel T

0 HERof 7%

o dF AT A A WA 0|2 ANl 5 B S8Rl ETusl B8 FFsain, F7H 0
2 487 B5A0E A A HE We ol FUE 24| H5Y. B B4 9ES
Jason 290wy AU S A AT} 54
kS LLLERECES SRS L

N

o
Ee)
24
i
oft
£

42719 S48 187]

Contents lists available at SclenceDirme

Nuclear Engineering and Technology

journal homapage: www.elssvier com/losate/nsl

Original Article

Feasibility study of SiPM based scintillation detector for dual-energy )
X-ray absorptiometry o

Chanwoo Park *, Ilankyeul Song *, Jinhun Joung ", Yongkwon Kim ", Kyu Bom Kim
Yong Hyun Chun

NI-DAQ
CFD & Del s '—'
mwmn:,- ] Water phantom
; it -~ L 150 mm thickness
Lt R
i Shaping ‘Trigger
Preamplifier amplifier--"""  circuit RAd
e | ‘I‘TEEI
amparatar | ' Al plate
H : 2~ 6 mm thickness
Trigger for
ok ramsing
= Darren s

= Measurement location

Fig. 5, Exporiment setup of messuring the ares decuity fot evalsiting WMD) mesustement accarcy.

preamplifiers. shugping ampidfiers, and wigger circuts. The outpus

AA 4= 5 dE a9

_92_



14

A7k 2EA, VLT

’ SR

ofy

e, A5

An X-ray spectrum estimation method from
transmission measurement combined  with
scatter correction

B} A} A 15| i ica - i
25 A o) ZA ;E}-‘;‘__]: i d iﬁyS}ca Medica - European Journal of Medical
= =& ysics
84/178-185
2021.04

SCIE), 2020 IF: 2.685

Q oA 3 a4

o7& 3 = 2HEY SA4YR L ARl Aebdo] 23Ho =

R E.L?l ARE 2 B ATodA At HJ‘DS% 7}-&% Ll—norm bk By ¢ E]
ik s ° %

73
=
=1

o o

C® E@TYe TRUALNU YAATE SAFOA AT AL PRI, S wBoE
o A YNYF 71438 S Bl A Y BWAE RO WAANE FEF. o) B wEAT
Yol mda 28 F shiel 98 WAHEck Aurle AT Rt ATA NE9.

b B 7)E e A A ~HEY o] A 28 EY )3k NRMSEZ} 2.6% 7HAskiar
ﬁoﬂﬂx} 2ol 0.73 keVE YEM & 5 vt 2fol 5 Bl &5 thofgt Mtk S JAE
oA AEG AxH 2HEY A S JtEsHA F AR o 3T

O
>,
2

Contents lists available at 5cies

i Physica Medica
£ Nl
ELSEVIER journal homepage: wwiw.alsaler
Original paper »

An X-ray spectrum estimation method from transmission measurement

X-ray source
combined with seatter correction H

Guna Kim ', Hyosung Cho ", Ilhan Lim ', Kanghyon Song ", Jong-Guk Kim *

window

Measured Scatter-comected
projection (0) projection (P}

1 M
i & argmin]| 2 PYIE 5.t Z.-, 1
ceq =1

& 1
Sy = z,r".\'.(m W Acryl (10 — 60 fit)

Stepwedges

Weightod L1
Horm seatrer
carrection

filter

[ 1
Path length of Ac Path length of Al Atificial projection Estuniated spectrum
[15)] TR (P(e)) ($(E)

) y
b i /
[ P \
o T P B A | i
Flat-panel detector
Predefined spectra (5,(5)
- Fig. 3. Schematic of geometry used in the numerical simulation for modelling
‘{'_:'_' 2 Pic) log 2‘ ] Si(Bderp[—(ny (F)Ly + pa(E)Ly )]uFl x-ray imaging system and an enlarged image of phantom composed of two
i ¢ step-wedges.

Fig. 2. Stmplified flowchart representing the proposed spectrum estimation method combined with seatter correction.

AA 4" = dx a2

_93_




BN

5 _
ol d, e, A4, =84, Hh,

ok

gel

Improvement of megavoltage  computed
tomography image quality for adaptive helical
tomotherapy using cycleGAN-based image

WA | g synthesis with small datasets

bo{'
oX,
o
o
)
ne
[0k

9|83 | =% | Medical Physics

(accepted)

2021.06

SCI(E), 2020 IF: 4.071

#are] ERg ety 7 AL B ASE 913 242 9@l MVCTE 299 &

ATFolM A¢HstE WHL F53 MVCT 989 7|6t 343d F4 432 Ee 4319

kVCTQ} %A}f& :&}7.5_91 AAe WA
53

2 @A TYold F7ekE oAl 4 5718 F2e 5o A89Y ATH /&% 994
ANes o 2448 WA AR FAL PR, AAH 22el HaH A7E S
o2 AAYW ASPAA ARALES FYLA e B wRATY] AA o G,

AFEoF 7| =

20213 69 Medical Physics (IF: 4.071) ?HL,J_OH AHE =207 Fw HWALA X2 TAHZ
Al ko] x5 aFel A7 A8 a84S HHFAA OEW AEY YA A8 JE FTF
SRS Tl =W A% T Fel 7Y Aew AR

| Ravisea:20 way 2021 | Acosgted: 30 duly 2021

MEDICAL PHYSICS

RESEARCH ARTICLE

Improvement of megavoltage computed tomography image
quality for adaptive helical tomotherapy using
cycleGAN-based image synthesis with small datasets

Trining stage

Dongyeon Lee'”© | Sang Woon Jeong?’ | SungJinKim® | Hyosung Cho' | AVCTREICT 5‘“"““"“_‘“""

Won Park®® | Youngyih Han*?®

- Prediction stage
eesess s

(S S S S o

& @ & & & & -

FIGURE 2

AA 2 5 dE 28>

_94_




o (=

5

A

3

S T©r
= =

Xl

5 A4 11

E
=

M A 147 Z - A

¥ @5d7Y

a

), (G @A 23] ofo}e]

19

- 7leold 1Y 71<=: 33,000 H

W 3

A71< 7

s

X

o

oE

priy
o

3

A

=3
=

]

d

S

el

3l

gl

7145 50,000

——

L:

Q g2 A AFAM el HARE 5

A A4t o

3T
ar

<

- w m o T X ol
AK 3| N Ay T3 0
w | T W oK oy
R 7 < Mo B <
b | 3 B = ¥
=T X0 | T o A B o] 2 3
= | = B - = N )
jo} | oF s X 2 I
) o | Wl 0 = W =
< | = ER . = N =
) ) — Mﬂ ﬂwﬂ of
e - ax_ i T OE E_ ,w.,._
= w | T+ e i
4 B | B o o E I a ~ 2 )
N ks | =7 o B A
B | || S| 4n A E e "
SR S 0w 72X B
ol | v S| F = = P i
T ol || T8IX] Ly )
" of) = B ~IE o i B T o= o
< | Mo T (R QM T s o m
SN TR | F |2 | mh ~ o T o
M o 9 or N o il
A oy | op Ak G =
T | ) O] = !
k| N ulr < il X o x
= s XX g K
| W Ey "R < %
0 or - ,w_.ﬂ, o BK T o ur
i = o! oo ~ o
Fo r ajo W — EI oW
3 % o W o = o Lt
HT wlA.I N o) TO ar iy \_nxwu
i ns L . X o
T e #m T o s A = B _ o o F
2 9% Fen ¥ TR
L _wv_ T HT_ ...__LII . HT vA.._ Bl ‘mﬂ ~ N @E f__LII
o DR g X J g MTsd =T
A Fheg™ SHeg TG w2
Wo N == I~ b N B o= Wy % T B N
LN LS o <2
N 4T % o gy W H < T Cl
[ G T e W e R e < T - 63
A A oqT o N " om X o B m omo= o
i To ea M T a® oPE FE S
B o o = om DI ﬁe
» 09 & B o o o ox & m oF & 0
B B —

_95_



% 54 MRS Hole & ol §ato] AZAE He| 724 AA4e e ¥ AEd 24
8 MEYD PES A ATTOEA, FF Y Bokol A TR A% Au 9 x]ioﬂ

g 71T HAOE RO, AephE FoINE Hi174 BB AEA AWL A BFE AE=2
289 5 e Ao dag.

Aol o
A2 WES D A

2 87

r
o
-

1::

PR

A
Hl
=
ol k
St |y

Ee)
<
o)
Hl

10-2170977

2
TE5 YA 2020.10.22

O Fold 9 FHAA
e o gAREe BUEYS] A8, H 54 Jol ths) A7 FH RGNS ol g3t
o dAEAY 29EY U AMPSE 53, 9 dAEY VENIE Yok Azd L o)
#3 219

A7) ZHERE S o 83 AU $UIEEA B AgATH nAH BE F shil
YA Hoke] Arle A D AAN £29 AP W TT

O AFEk 7|9 =
B dhyg e a3t l—r (correlation coefficient) & F3l o] IH9E I AFEZ Y] A5 AAAFE ¥
g 713l A 2. ol & T3 ¥ 7|5F UEYIE 53 dZ2d F 9939 UAEE YEYIE

= il
ANFoEA ¥ Ui 45T WAUSS T8 T 5 WA HU9L.

O 948E = A 71935 98
H AR S ZYUEHYSH] 3 AA AlE 5 9 A, AR F5 E/EA, H gAER
HEYZ A GAS FHstsd 7198

Akl el 7]

Boziy ed o hAted EAI A" &5 o A e A5 Ul s
o)A Hih F&stn AU HHE A3 - low, YA st FAES o s sHA
EUH s Prister 22 AEE = s

m& 2

mlo ¥ g O

_96_




_mm B [N T
) 7 - —
5| F X o | IS < i = .
].FU ~5 o X N ..M_O" m_wE
. ~ N L] 00 g A R 0| T
o | o) T E on B = - ¥ NI o
- it M| o T o =y we
° o oy o < o o8 T o ™ =| P N
© g o v TR I x 5 O R T |
_ B b = 2o % 2 )
e N 5 e g B = m A e =)
2E|2 = o gk T : & AR P |F N
Tolw oy T M p B |
. i R T T N oM g L
L _ ax & %ﬂ% ok Il S R T
A o o T T Jo o5 M ol < ) =
oF 7 | TR N = o oy K| B i ol < ot =
@ T = S T N Re o 9 -
- .| XEN NER= B ®E R (1. o ~ = N g7 e K ~
BN | ®|s = w1 ~ X P2 2 g M o w e S
T | 35| B N oo o N A . op — N
B ~ | < 4 o T 9V T N =T 4 gl - < oo | —
Cc o e R W H Y W o o o B 5o |BR 2|8
T A LNE=NEGS A w No =0 mh T CT( rd - B T | o IZRRS
N B | k- SRR IO\ e | i e Ho Hlo | o . AN o Ao | Bk — =
—_— A il fel X __o_| jo = c_o — ~ o o o o | ..
oo doro | T BT | o 2 e s 0 o v B - WS |x
AR | TS| o MLM o %o o oo oy R He o L S W B R | T TR = Y| o
x " T T oo F < N o T A F (R
X X = ~ ™ w5 = X =0 = — o | o
3 3 o e % X X 3 g7 W g s R ||| TS|
)| —_ _ 1_-0 —_— -~
wjr M.r% m.u T o.T_M Mo T Mmo_wﬂ maww -
o 0 L ~ )
o o I M T & I %! o 7 2 o W uir
. do ® CN I oW B B N =
WMF _%M_. o o M_Mu . i M .ulux Nlo 5o M <+ o o B B T
R i L “Re pwfn FE T 5 L
T SR R T e wom N g e I <2
Bo o_a N O X HE _ r M ,Dr‘_ ,_.ﬂu o_n | Mu_l “o gl
Crx ZFuwwn LI X 7 . )
oo A W T T o T g | ol
T A . w2 ap 2 = T &
oW R T=5 = gl S W =X
M o o o dlo N — o T| T N | op
ULy o T RN I | wp
o B Mool g wd ® oy W3 = T =
o B R o oo W S o AR W J%%% T XM
7o Mo T o To 75l —n B = 0 ~ 1_._A| X Lz_o 20 X
woNE B oo 23 ol o N o o e o
R T o mqmcunmw @Eg_ﬁoau%:. o g0 P B N S
— Ay O NN — ) oo oF Iz ) i NN N
ol R g © w_o AT X ® W m® X ﬂ%ﬂ,_ﬂm Wm%
O N
m) O © a o S RO
o
<t

_97_



Al

FARA2HL CNN &8l 5L ol &3] 54 XA Hlojd HArbsS 2 ds=
% 2112 Z=(Convolution neural networks)S 33t 24 ARAFA A FAZA &
x

AL 2 FAEHIE HEALL] B E &oldtA & F U= FHA 7]<0]

~

O

ot
of
o>

1717 A&, 181 54
SR o] AN el

O:] fu E/1\_]_
|89 770 B A7 ol B wdTH e o SHAM Fop

23 v3Hel HEAL BAGAY A7)
3 =

=
A FAR NE s

o AL AN MENZ D AFATS ol &F INFH AL LG
Aoz H237] W
BN A 717] AsE Ae AR B8,

Q (A eDaksiele] 714

o] F&, olvlA, olxu, AR, 1EH
o5 dd dolBEl JAFA T 7 AF A s}
g 9% AFE B2 AT Py
. ojstg 2 i :
¥ Al 2~Hl =3 =v =4

10-2021-0051285

=9Ik 2021.04.20

Q o4 2 944

o CNNo. 2 7I¢d U-net 7=¢ wavelet transformS 7RO 2 g Hald Edo] AHEH A,
71% CT #n] thu] AFe ZHAaA717] Y38l sparse sampling =718 A& S0 = JdFEo}
5ol gl nstde o] T4 Thsde THENE.

0 v} BEshe] P

o A4 BF| ATE AFATT AFIZY S Lol JBYA A7) E ATFHYS YA D
AR 2P Bokel YA &S BT F2Y AAE P 9 B a7
g PEF

_98_




o

sae

AF

CT

2o 2

_]

A
il

1ol

O]
pi

oA A

3}
g

HH oz AA

k1

o

o
=

.
12E

e}
Rl

=

FEoF 7o
7]%9] Ho]"ﬁ o 13|

e
el
o
mt N ; < -
B M e Mm i
‘mﬂ _.uA|U .wo .mﬂ
7 S o i » B
do T s = <H e~ T
m dz® g T s
- — 0
Y = T o O o g j )
~| ok - s = = N ) (| ©
T K 2N Y 0w = B Ay
i = | = o — = = X
NE o | & Xk S A T
o & = KO TN X ulqo.or 7 R
4 ol & T | ®%TX < ¥ = N W
P ENEE ISP FE IS
I K| %° " | < | 2o P X " < o o W o H
o i 5| 5|8 o O W L Bm o < T
Y 7mm BRI = _mu o do @ N EWE._ =
T | = o % A L 1@_ o oy e B A o] ol
w | = = | & |4 = o 7 & X o| e
Jo = = RIX | T | S| - ur wr ol A g B
N N EIEIEIEE ) N N EE
—_ o — _ZT: —_ _E Of a iy E#E ,OIF_ [l 3
d Bz FEE 39 ETL I
ok ™ to % mo T o w oo ir ) A o Np
el " T W o o O - Y
9 ] © KM LR T F oM T M
B mﬂﬁl w Mo,m_ho_a WMMQ _ﬂ__ouqn_uw_]. H___Ma
i %%% R = w o Hlfﬂuowﬂ o g
o BN < M BoE N w M e Ao ah
C d?;; =T T < Ty N Mo
TE5 2 o % 7 , T P X
ES N RS do X o wa )] o) — A_rw op iy o
i o X i - %m#% 5 =
ol ﬂﬂ%@ u%ﬂ MM%@ 1%x¢ R
D 5z ) 3 70 .Loﬁ @ B - m. N @ e mu wr Mg ? wﬂ % -
T 29I TEET F®  TyEa TRz
! aﬂﬂyog% ot =7 o o B
2 TREE FeTe 2eE e LTFHE s
GORLE Ko X W B - Sy @ﬂéoo =7
o ° o o P I E_.‘Lmoﬁu 1vourmaar_ R
il o B l ELw R < Mg oF
GY o 10Wﬁ:% ) °° Jo T P g U G
~ &R X = EH o id.Euﬂ 2 J._a
o’ T W B zoﬂ}Eﬁ o 3
O o 03| 2] Bﬂ EcY nhy Al e
o K] mo W
4 o oa EE %o
© D )

- 99 -

ﬂ% Hgo
- ] 7]’"3"6‘1:
tes .




SRECIRCEEE)

o ) HAA AS 7% Bl lofsigon], AR AH e % A Aur|ew $ed
B ool 271 ATE e MAM A AR WRSel Fdd 5 e Ao Ao,
A A7) 7% YASHE FF 69 JE 4322 53 24 AAELS AL 5 AL
RHog weky,

LN A = )

N3], A8h, A E, HA", 99
HAE, AA9
3 3) y AF A HAZH A ] FEDF I ATHEA
A= o 73, 5 | =W 5
484 B el o] E R =
10-2244806
TEYAk 2021.04.21

0 B % Hay

o AAY WAL YR ALE GAS APA] BEDGFEY IF ATY ZAE Ao, U=
7ot GBS0l o2l HARYA el THYE L 1NAE G4 Ao SbedE
2 3

M R Ropl A% Bol AEEE AW /1 F shel.
of Bt BE% 94 FHo] ofe AASY HA thste]

S AW ZOE, ol YEPAM Hoko] AuslE AT B
AAF 29 AT5HE NI AS 2 A79e] AR 2FE.

Aol vl E=& HE=E QU3
o] =

) S A5 v ol g o9}
& BasA ATHE - A 16 3

Aaato ma 35 Z1 WA FAF

o A& B AYE P A5t 2R I ATH NS AL R ARG o, AT 34
AT Aol MAUY M-S A gl AutEel AakE YA, £, AF )% AFE
dstel 4DAZS BNE AT AWS Y.

Q A )rtdele] 71

o T A - 94 A F)E WA Jofsgon, ForH o YA A8 G Bobel A&
LR ST F 9 a o ARE. Fu AR WAL tstel nok wabAel e}

FestAl & & A& AR ZgE.

- 100 -




i

N
AN Lo

==

ol & g

o

WAL

dm

BERS
SERNS

10-2254651

TE5YA 2021.05.14

O Feg 2 Ha4
o e WAL o] ASE AR ARAS] FEUFBIPAE ALstel, YT} Bo} 3
gSo] ol e AARYTA e TNLE ¥ 5o HHssEs 3.

0 WA Bxste] R4

o QA9 Hlwsle] 2L WER Q5] B} HEF I FH| of# & EAol thete] R} P35t

GSEFIY Y BAE MTsileH, ols & usdTE e v

BEE

shtel o @A

A Eope A7le A 5 AAH £FY A75E gl I

O AFEk 71H=
o AATRHFAL AAY vlwste] F& VEZ 3| FFHIGY FSo] wlF ojel g ol
Z2e EAS IS B8R g5 T F e AAE MNEFoEN B Hoo| WAL 94
2 AEE A% 7le 718 R JoEi, FF S BAH I8 ok e FES T
W =Y S UL Ao Aug
O g48= 4= Al 7193 98
o AE AYE L VPR FUEE st BHLE AUTAE Fi) Az ety 7=
HAsE £YP3F =T, T ARl B Ve HAFS st S8 Ay AF 2 A
e 49 FA.
O AP el e 71
o =U HA - AAY ¢A JE DA st on, g A WA Y4 EoF A9
N& AR F SR 2R A g Bokel F¢ EdE V6 = g Ao
AteE B, S 4 B L) st B 8342Q) hd et vhessAl € ¢ e e
=2 7.
b, Plo, 2EA, HES
4% g% <8 ZevolHE o&d o4
B A AA L P
v} AL A]
ES R At 3 | IU TF
o] 738}
g9l =
10-2260218
SE5YA 2021.05.28




wK

T
o}

_XO

=,
A=A

st AolA

S

A}z

=

=

7HA|

Z
)

I olE]HES aFHOZ HAad5

sho] MEMF Az Yo A2

S

H

o

Aok Bd

o
fuze]

o

o+
ey

TE5YAk 2021.05.28

10-2260156

sozm me) A A3l

421 AP TR FEe A7 A SHA

3}
.

AEo 2 el uokol A HA WA EA 9] Ww) HA

S =Z 7Yy

et
_]

PN
T

8

<3 FT oY AHg Al YEtu= B2

%l

°©

ol F R ool A A7) 5
874 7t

1

0
w

oF AF&ol Fet3t

£o= #F8&

h

O dZEok 7=
3}

QO 2kdole] 714

wK

]_

S

&

o #2 SHS AT BYYEAS AL, olo] UF 7] 8 W¥o] Y HFYs} S&

[e]

o

3}
=

9]
2.
WA A& okl

A 57}

=

=

o]

s+

=

A4 A% B A&

el o mHALA Boke) 217l ApE

AEFe A

s

L

T

]_

SRR DR ES

o o

9

T

W Zopll A HA A7 A= T

1‘4 \=]
1%l

°

-
o

[e)

.

7V 7

x|

)
'lo

% H

w

AR

)}

aA FeeE As AF FUF Ve
[e]

o H

Q s BEsle] B

T W $EY

B

<)

e
<+

Al A A

10

st

S

A2}, gzt A=

=

A 71ure] A Bk 7%t v

B

=

Ch A 5.o]u] Z4)
o AHH=

U A A2 B A AP Hot Bobe) F1& SR

- 102 -

s, 7

O AFEr Vd=
o EE|Z=E




Feom,

9

< Az

SlgnAc)
71&-S M3k =3 i 7]&9)

2 He A A8 7]

L
ko3
T

T

5

A
1 712 224

9|

o,

2~
T

Bt
st

<

=

=

tem, 53] A=

9

| 2A1 8-S AATRA

A=

ool 714

shel A WA}

<

Ao WA 24 A QA M B

& 9
A

=
=

=
[e)

al

%&

o

o Il BAAMAE e &R 7]

a A4

"X R w9y o T 7T o) X W o op
Mo REXK Jo K NE =T WX &m = of
wwﬂu.mo MMAT Mu‘ow_. Ewmo aﬂAT
e = S ) R
ﬂwﬂ LGN < < 4 Yo =
W g 2 o i gl N
T o o v o ST 55 N| o
No == i K o o —_
= T % Y =2 v % WX o o o
i T <k ) . F U o o w5
< Jo 3 . al 9
= N = 2 s M o Xl oo &
e © T R ﬁ%omr = o L
_L. e N TH — pr—
Gl =8 H®X ) Ny X o o] ol NN E
JIME > | < =g N .&H&P ‘_ffulannm 0| BE R .m%roﬂ‘ur
i | 1 SIZ| Pomp ® g e I T X LT
_,_ S| oao_aﬂv Py I o mr]ﬂ 7.”50
B | Mo = | X N X X el —
o | = | = S| .. = %° 5 m]uﬁr WnggelM X oy .m_mu%
AP ml 2R Eew N o EE U o i N
| < | o o) m o B A (N ¥ mo A
I Bl - B S = W L o Ny X T ® X
A NG SHRSHE & op Ty © S oy s
G B R R L oo o m B LIS
Mo 0 75 o R = o o 0 = N o
. B W gn o T ' ]&oﬁ No b o] Xl =
f % ] N o s W ~ w N Y
wr > 4 L <5 "o N Mo A s
o Hp o ,@M IE M w5 X R ‘__m| X o
- < A A N
‘uA!Lﬂu.ﬁ Eo]_l - fOJ-ﬁ N ‘wﬂﬂﬂ}l
xu db ¢ 2 Hoo B m ® o X
o T P LD O oo B TH L W
o <X % T T ﬁuu = N 5 oo =) E. © i
OE%M. ww@mwwf BTy TiEw @ﬂﬁ%
o B I TFw N @k ﬂ%@A
20w W TaT g Mmoo W N FN N
A, LI~ = [ T o B < g N n N W
B T MTRE mom®N pRss T W
m_xaowaomﬁ o < g LT PR ﬁaﬁﬁmﬁ_ wuwﬂ%%
T B IS B T 1 I e e B M
o} mﬂ__oomw_ﬁﬂz._o JKLN‘_H_.T ioﬂaﬂﬁﬁr E.ﬂ,_wmaz_o BT 9% T o
R R W BE g w mWRE XWH®
=t o o o ) o
o 0 0 m] 0

11

- 103 -




12

P | 7%l
& A Z=)A]
ES ¥ . o s
w5

o AN FF ATE GPU M&3 SuF B 2L /WL FFE ATY D 993 AN
e AL PN EE T ok B 0g A7TH ) AAWAM Hoke] A71& A
P

71E01T A%A

Wz plasl g

e
=)

A CPU/GRU T8 AIIE CT FARITY BUE R w9 12 OFF Aoy

1950
19

HeZ @GR

A

‘;\:H_ﬂ,
EESl

lgold AekA AHED

Fo s o] 9ld CPU 7]¥F &18]&S GPU 714318 53 ¢1gE £52
Industrial CTell #-&3to 24 HWAA &8 Foke] 84 7143}

e
X8
o
—o
rlr
(NG

0 YHAE 4F A AT 9T
° $4 A% Industrial CTE 2 AFS] FI AAE 53 AT ¢34 2 7Y Fugol
31¢. 53 £ AL Industrial CTIA LT 38& AX A7 Do) glov B A7s
GPU 7}4318 B3l o WE A4 £E7t bssts

= g

O Azt 71

o ¥ =3¢+ 1 AA Aoz EA7F Hojstd Industrial CTo AlZtH o= 31
duEE FHgos B EAVL A @ ASE SR, A4 FA A Processd] @3]
7Hsd F &

- 104 -




13

=2
]
Jot
o
r U
)
-
e
)

o F EYFAL BH FE NUARN S T8

WA AE B AR 9 U
} < Y| LA 2=F o
a2 AR 7]%o] | (Ul LA 2252 of
S A | PCT
PCT/KR2021/006918
7ol AAY: 2021.08.06
O o4 9 a4

Zo By WE e WA Slete] T g AR
g ol g A AE TuEH AA
BRI B A7) AVsaA ahe A2 WA

71@OIT A%

N
¥ L
e

B oofet F7F A7E Fol A A7) AR YAS 7oA g 9le AR Vv
A ZHA719) Z1E WA Sk FF sl9] Ve FES T3 3A BAYS PN T S
Aow Beg.

- 105 -




14

=
RS

i
ot
o
r U
g@
-
e
)

17

A} A

o

f
R
We
oz
g

2
&
of\
i

HF LA 7)&o] | (U A =28 of

g3t | A |ganz

10-2021-0051284

Zlsold AAYL: 2021.08.06

Zo By WE e WA Slete] T g AR
g ol g A AE TuEH AA
BRI B A7) AVsaA ahe A2 WA

71@OIT A%

4

¥

oL F

N

o= e,

o FelaEaBA ) B R qUA BaleS FHT] @ 712, dUA 71E FnES
Eate] WA %0 E4o] Waal e duAAdERS SASehw, vy
~HEY B A0YEL A 9% B AREE FAA. o9 2L AEE FF Fu)
P AS Bokel 7& £ @ B ¥ F AL o Aud

0 AR BE A AT 4

o Betxy AE7)0] AEHE oUA HE FuYFS ARG, 24 @ AU 2 EL

A AL 9 o 9 guelEe Adgens S48 A=) WAy

- 106 -




15

T 8,

o]

R FelaE AR vluke) Ay 9%
=1 e}
=

27 % ol olg3 WA AFW
} 2=
o3 3] Al 71Eel [ e a2 m el o}
CEL Z I

10-2018-0083579

Zlsolxd AZAY: 2021.08.06

o B 7% EP—r‘ZJ Et2Y HFA Z|nte] AR AF HE7] B Ao E FeirH
ﬁ%ﬂ(Polyvmyl toluene, PVT)S} wEALA), 332 A=uj $(photomultiplier tube, PMT) 2.2 A4 &1,
FAZ AR FH Tt B B AAFLZRE WEHE WYAAE A& 71E€9.

S EEIEE PR

o HAl FFY ATE JATSE, AAAET T 22 VIHE 9T A AF Ae
AdTedS WFATI=E F t} o= & usATH ASHA Eope AVE AW H

AAZ +Fd 759 gl FEF

7lE0IE AYM

o B dtye §717]% dee 2% PVT(Polyvinyl toluene)S ,}% Hi A8t Bt 2] E&& =o)L
7t 37 A photomultiplier tube, PMDE 53] ASTE 2HEHL 3l AZH
Soll(compton edge) FEe v &S SUSFOEN SAHAEY FHd 7|AF

0 QAT 4E A AgF A
b t BA = AgolN BEHE BAMS £44 AEs By

SAY WAz o9E BA Er Algto] 23U 4 YES

¥ A Fuke] WA 8F PE7] 9 o B o3 WA

%
>
o,
(]
)
{0 ok
Jo
oft
( mlo
e (e
SH SE -°.£

a (Aeharedel el 7)o
o B wHe ERHt EANA HEIE WANELS Nl 12T S+ glo) ByHoE
FEAE WA FAZ} sbssie], pibsel 0dE BA B Al 9 We 4 g,

- 107 -




(R 7-6> H 1493 Ao ng 7lsold A A
N . . : &4 7l€ol A o] o7
ZAag 71&e H3 2t AR} =4¥s 714 AAY7|en
N CPU/GPU 718k 2t 8 CT e =yal = o
zZ8A4 AT BAE AL - 2020.09.17 =3k ()41 8 33,000 M
GEF Eetay AHA
| 71N WA AF HE) | O 10-2018-0083 | (F)u] 2. A] 2=
B g og elgw gan | wmz | 20PLORO0 579 2o}
HEYH
WAL AE B g g of gt 10-2021-0051 | (F)H] 4] 2= §
1345 ° oe 7 08. 50,000 ¢
1) 4 5] s oo 2021.08.06 284 Sajop
i WAL SE By x| gl PCT/KR2021/ | ()| &A=
w3 ° o .08.06
23 u} pet 2021.08 006918 Fe o}

@ Felms FA - T SFevs BE QA 54

0B BsATYY Fednsl H 137 A - 2 vs 2Ee ddsie & 31de] 4HE
GAek o m (A 1, =) 179, o] % Foirjstlao] BRAZA FalF SEunE 24 89, =)
158 4.

O A COVID-19 At oJ3) Thae] Shethalvh 214 Ei Fu7F SA5AG A7159000, o]
R A NS AT 1A Felws 199 BE o 5209 GEYI 252 BEHYL.

0¥ Z8A79e B A #4314 shets) 22428 57 92 0 dors gofat 5 A7
AE 28T F Us AR 7|dE.
< 7-T H2 1493 FAugs =4 - 5 g=fd] dx 44
AHAH . ol
pZd z
= e quan| T 52
G PER gaw | wA | 00 BE T Y| g
1’1:_]% ;I—LH %7]_ HJ'/}—] org otg
Overview of Monte
9020 Carlo Studies for 2020 & X
1 09 lé Treatment Device St gt =2 gE] | =) u]% 2 | vEx | wax | v
' Modeling in FAS= 3] = 2]
Radiation Therapy

- 108 -




Evaluation of
prompt gamma and
positron emitter

properties for 2020 51 1o
SN nvivo dose | welstgiste) w08 T SR Tang nag
' verification of FA st 3 - i
carbon-ion therapy:
A Monte Carlo
study
Development of
tomogrpahic
iamge-based
e . EE
9020. vgrlflcalton ) 202130 - e | 7 o 1 % j
technique for spent | =9 &&E2sts] | 7 - HPF | A=
09.18 . . s ] A= | A N
fuel assembly with FAstE 3 Ae&d
artificial intelligence
and Monte Carlo
methods
Benefits of Keyhole
9020 Imaging for World Molecular =
10 07' Glutamate-weighted | Imaging Congress | = A | ¥l | 2= - oj=¢ | o] FE
’ CEST MRI at 7 (WMIC) virtual 2020 B
Tesla
2020, nternatonal
11.03 | Investigation of the , X _
+ AA S .
O | effect of 1H-MRrs | Congress on MRE& |,y =1 AR oy | g
: ) 25th Annual 9= + %
2020. | experiment on mice o . 1=
11.04 Scientific Meeting
' of KSMRM
4™ Conference on
Desion of a Nuclear Analytical
2020. Hemifphemal Techniques (NAT
11.12 Detector for Large 2(3}120) Jomtgd with e X o)A ]
- L 6™ Symposium on | = 2 ol | A &4
Area Radiation S o= LIS
2020. o Radiation in =]
Monitoring: Monte oy
11.13 Medicine, Space,
Carlo study
and Power
(RMSP-VD)
4" Conference on
Preliminary results | Nuclear Analytical
2020. of nuclear Techniques (NAT
11.12 | monitoring system | 2020) Jointgd with & X w7 )
- based on 6" Symposium on | <A e 2 o] 4 oA el | e
2020. multi-sensor Radiation in = 1= o
11.13 network and Medicine, Space,

artificial intelligence

and Power
(RMSP-VD)

- 109 -




4™ Conference on
Verification of the | Nuclear Analytical
2020. | ESR-dose calibration | Techniques (NAT
11.12 curve for the 2020) Jointed with e | o
- Alanine/ESR 6" Symposium on | =) ] ;L o | HEE | WEE | WA
2020. | dosimeter based on Radiation in = =
11.13 the Monte Carlo Medicine, Space,
Method and Power
(RMSP-VD)
Development of 4™ Conference on
Tomographic Nuclear Analytical
2020. Image-based Techniques (NAT
11.12 Monitoring 2020) Jointed with e | o 714 3]
- Technique for Spent | 6™ Symposium on | = o) ;T.—L e - HYF | AAE
2020. | Fuel Assembly with Radiation in = = o]
11.13 | Machine Learning Medicine, Space,
and Monte Carlo and Power
Methods (RMSP-VD)
D0 eww nzae ;
B2 ojga sxa Y0 g | | el _
g g e | TERAREG I G5 s 05 el | Jed
2020. 1 s3] FAS =3 g
11.27 =
?(1)2205 SeeE ARAS 2020 :
; 2 e S}k AL A B} o < : R vzl | ] Q3
xgy sy | TEEAATO] U o] 2 g g | HET| A8
200. | NG5S aae | 39 FAREH Bl
11.27 ==
Verification of the
2020. ESR-Dose
11.25 Calibration Curve 2020 e | =
- for the dRbgAAel | S L HEE | MEE |
2020. Alanine/ESR &3] FA &3 - -
11.27 | Dosimeter: A Monte
Carlo Study
Optimization of
Prompt Gamma
2020. Imaging and
11.95 Positron Emission 2020 ] L
- | Tomography SYStem | mpqgpaaigel || 02| L EEH Lana [ uas
2020. D 835 F75t& )3 i e
11.27 Verlf}catlon in
Carbon-ion Therapy:
A Monte Carlo
Study

- 110 -




Proof-of -principle

2020. Experiment of
11.25 Gamma Emission 2020 =
14 | - | Tomography System | thghdabaduto] | = o | MR AP+
2020. for Spent Fuel &3] A 3t&0) 3 =
11.27 Assembly
Verification
Development of th .
2021 TET2DICOM 15" International
Congress of the
01.18 program for International
15 - conversion of - . = A B9
Radiation Protection
2021. tetrahedral-mesh .
. Association (2021
01.21 | phantoms to clinical RPAL5)
DICOM-RT dataset
Momtormg [EEE Nuclear and
2021 Technique for Spent Plasma Sciences T
. ) 123
16 | (.19 | Fuel Assembly with | "¢ o “\psg) | =7 % it
Gamma Emission
Seoul Chapter
Tomography
2021. ) ) 7
04.28 | =Tt29Y A3A e} 2021 = ;(;ﬁ
17 | - | WLS fiber® €3 | thahgAago] | 2 e | HES
2021, | F& AERE AL | 83 AU Bl o
04.30 Cha
2021. 95 =z B A
o O amaze Age | 00 Floma | | e
8 - H??_ﬂ H]—/\]_/K-] %@_ -qi‘l_._o ]':_. 001- EE:-LH — ARSI o T o
2021, | ¢ €7e 8t3] ZA|5t&) 3] 1= I
04.30 A Al2El A LLASIETS
Preliminary study
for integrated
2021. C-arm CT/SPECT
04.28 i . 2021 oL s =
9| - | fehmawefor b gagugagel |y ISR laae
patient dose ey e A | HRY
2021. R 3] A<= 3
verification in high
04.30
dose rate
brachytherapy
Evaluation of
04.28 Dosimetry f 2021 =
20| - OSIMELTY ~0r ARSI I mEE | uEE
2001 Environmental 58] 275120 3] A
04 36 Qualification of the | ' @ = " =

Nuclear Power Plant
(NPP)

- 111 -




Changes in

Correlation Between International
2021. . .
Metabolites Due to Society for -
05.15 Acute Stress in Magnetic = &4
_ | BT o1 | gy
21 9091 Mouse Hippocampus Resonance in = A EE ; A A3 EET | W
05 26 using Proton Medicine,
' Magnetic Resonance (2021 ISMRM)
Spectroscopy
Amide proton International
2021. . .
transfer-weighted Society for -
0515 1 \iR imaging in th Magneti -
22| - ceths I e e I B o N B R k=
rat brain of Resonance in
2021. o - H
05.20 demyelination and Medicine,
' remyelination (2021 ISMRM)
In vivo imaging of
cerebral glutamate International
2021. . .
05.15 chqnges using Society f_or =
93 i chemmgI exchange Magnetic 24 | w= | ~ ~ oo} | o]mE
2021 saturation transfer Resonance in ]
05 26 MRI in a rat forced Medicine,
' swimming test (2021 ISMRM)
model of depression
Quantification of
neurobiological .
. International
2021. responses in the .
. Society for -
05.15 hippocampus: Magnetic X
24 - Towards in vivo & . A | v | & - SRR R
. Resonance in
2021. neurochemical - E
05.20 rofiling of Medicine,
' Protiing (2021 ISMRM)
cuprizone-induced
demyelination
F7F NALE
2021. o .
3
06.02 | TEE MEE g nazee =
o5 B olwj A WIS FIh e 2 k| ~ Fols | ol =
Zl‘_]ﬂ]an_zlE.(—%] ‘1_ [¢] O_ = ] Eﬂ—?f — o v REAd |
2021. kel A& 5st=T) 3 E
B0 =qaena Aw
2021 Synthetic
06 27‘ dual-energy chest 22nd International -
26 ~ radlpgraphy with Workshqp or} 24 ) 7] N :]!ﬂz‘ﬂ ol | zaA
2021 explicit structural Radiation imaging o ] A 4 3}
’ constrained Detectors
07.01 . .
adversarial learning
The effect of
n. | Onamte ok,
06.30 stress study in R @ | = AA
27 | - oo uys o 2021 = | % | = | gan | AAF| BB
2021. ppocamp A1 %35t &0l 8] -
07.02 mouse : Proton

magnetic resonance
spectroscopy study

- 112 -




o) &%
2021. ; oy -9
A3t o) 22 I 2
06.30 o] ol o) gk 258} 3 S x 53] . .
28 " ATLE AAZ 93t 20219 = = e 2 | olHlA | o]3e | =EA]
2021. | © ;]xq g = irl_/\q - sHA ¢t 3] = 1= pARSI
07.02 s e o)l g
AA g
53
2021. 7194
06.30 o) - 2|38 3] | X | olFlA
U-net 7|4+ 18] = 3k : ) _
29| - E};}eoé% ‘fﬂﬂ 20214 % s | L EE R A
2021. = o A Z & 3] v B | o]d$
07.02 o] 33}
A A&
A4
2021, | A CTY ko= dd¢
0630 | AIAE 9% NSCT | th@alA3ers) ga | = | @
30 - 2 GAN 7%t 20213 = =) U]% 2 | omA | oA | 2aA
2021. | stolRE = Held | stATE U3 = H | AFg
07.02 R IR IS
A A&
Reconstruction of
9021 DRR-like kV-DR
: using
07.25 AAPM 2021 63rd
32221é intra- and Exhibition
' extracranial
SRT/SRS

@ AY div 47 E4& T FF A (§F =8, 59, =t ILE, 7leod, Y B
0 A75YH ADE AT ATBA AA
o AT 47 BB B ¢ USUAY H9 Sevis FE ALY,
o AT Aol WE AMEH AUL A% TAH WL G L2
- SCR=® 147 FA44 104, FAA 53 o
- asapel W AW FAISE 34, Fets 14
- 9% FRYA D7D Ag 3
- SHEEEEC) F vd 95 = 3H AYEAIF 9

_Zr_
- g9 F8 stEddoA SFEEHELE 23S FT stAA JAEE AT

o ATINAA HF D AAEATE B RF e-Journal A 2F ) AT,

- 113 -



o)A RopaR ThFd 9% HEZES 2¥stel 37 AU 2 9ake AAY ALY,

oat F3% FALFE Tl 7Y UMEYIE VNte s ALAHJA ATFAF
Harvard Medical School: 89| w42W-S 58 A XX 7§F(COVID-199 2|3
A71= A+, 2022 14, Harald Paganetti, etc.), 1 T4 Fehr] R A
HaE d7d)

s T3L A8
T2 ARt
2 FE5AT0224,

of, O
Lo
re

- University of Washington: #2545 &3 F&5d742022d 3€, 48d up)
- University of Bordeux: &%3%t9] =294 %S 9s) wxy 2@ Auy 71320223, Sebastien Incerti)
- The University of Sydney: 32o]8t ol wa 21 2 Awjy 74320223, v A)

- Johns Hopkins University: MRI #oFe] dgtnw 4 =W 2 Alvjy 7] 220223, v 4)

o] g BddE ZIdAEH TSI ARE I, 4 Ak dm7|Es A8
C)
o 4tdA e} IV, UEFY WEAH T& FELE FFst UL E Ui FF F AFuSE

o WYA, AT % PASHe] PP ATE FF /%0l L BYH ATHA £FF ) FAL.

o YFFAEA AT FFINB F 4
=3} _r_]_g_ﬁ =i} /(-]]1:1]1/]‘% 8H AL 6;],' - od:ll“zr‘xﬂ'% Ll

ATGF FHE AT AW YD PAH AT TS}
23 2 ARAT Bopol ATERIHE Bal WG | PAM AT &L
gustel AAE HEsE ATAGoR EokstnA 3,

BAA G718 A% Spectral CT I4 71 7w

AT | o FAAF7EE spectral CTE 2] A% &4 sl2-S £ convolutional neural network (CNN)
3 7IR7lE &9y 8 &87le e

o FAA|S= (Photon counting detector, PCD) 714} spectral CT9] -89+ B, 22 EA,

oz A% 5 SLWIN Gt

o FAG The] oA Bl HolE 5L gL HolE F5Azte] YT AAY FAA ST}

QT
- Aol S8 7t w9 F4E.
Rt o A& spectral CT G2 @2 JFAAGF EAE | Z2317] 918 A= objecte] &gk ALA
Hust Bas
o A spectral CT2] 131 F4F5S 913 CNN7I&oll gk 771 2dsiA = S
= o PCD7]4t spectral CT2] HFEHAEH|AS gt 71714, B8 =dy 7| 7
e o =R EE]Y PCDA~HS ol g5 Y 14 7o g A=gs} 9 HAs} A+

o PCD7]4F Spectral CT A= sfde 91% CNN 742 2 S&AF

- 114 -



71& M

p.

R

P ot AR AN FALZFEE Hrhrle Y

“

o

%

< A AAA o2 AR A EEoke] W] g7)F s 7T

A

597

d

o
=

o A, A

B

ojm| g wpelentA A= & HF Jle AL

VA PG S

=
S

il
o

Hm

o ko) 8 Fofol A T AHE el

2% AAT o|n A o] 2.1} o]

g

j=4

.]

E

o A W olw A wiolem W Bl HF V&N
S e R e

ste] oA Aol A o] 734

=

J

o
=

=
o

wK

2 @7t 7l= 7

=

=i
o dlo]El7]ut oju A n}o] @ mp7(Data-driven Imaging Bio-marker) = 7]& 7jgt

o AA W wielewiA E=
AEAE 71k BA §HLIE A2" 7le AL

el

Jo

o
o
]

NH
ﬁo
R

wK

AT
W&

=
=

Fogoll ofukA]

=]

o

bl 4ol 2

)

- 115 -




T
iy
o
e
o
oy
A
ﬂ L
o
Jo
X —
o
o T
o M ol el
W R =
~ % = _
| N
IR N l
| =A%
~ _
‘w-O m._A 1_UO ~
o <> o N
ol ol go T _
T W X
IS o oy X
oo | NOE o
ﬂwmﬂ R _vi m_ﬁ N .
vl =A
Wl TR
Hol| TN E
Njo on m MT o N
R o | o T A A
~3 \__uoa. 3 ﬁa _éo '~
= o <
=
Toa | T g
oo | ™ W R
‘n_lAl_m Jme N N MAIM oF
R I G S
™ T K X @ T
MW ox | Mo Ho N- <
o | oo o E
(@] (@] O @] (@]
T oo
BT

A71EHYE 71N H 9 I /F2A M3 ZUEY Jle A

X iy
0 T iy
= R Bl
= T8
A L 0
~ W w &
me id il E
iy o N X
= B o M b
5 T - el 0
4| By 2 =«
o o . N <A
(E) T o % ey
B A Mo Jo = i
J_.m_l \yl ‘\w N ‘ao .nArO
Ny CL Y T =
= =K W ¥~ % R
. =
X o
,‘;|o " WL A|n q N Mo
N Z‘.ﬂ _A_._ ‘;IAU ‘_ﬂ‘/l —
— B/ OTe o
o) T or = T
A - o @52
e mem P IES
~ o
5| T2y | TEX
.Wo ﬂW = _ﬂ_. o} = ﬂu
h £l T e F X oo
= ma i ) N
i rl —o 'Ho on_o J! <0
o No ™ fo o o W &
ol ks P T
N o o~ ou =
_ Hwo N " Fm O X
ol FeEe | Raw
S T to = X0 KO KO
oD
Bo WM o ® = To o Bo
‘He o X B B
Ho R WN Ho w_m = Ho Ho
N pER NN
X T oK O WX X
O ) (@) () ) )
i+ o It do
B M 3/ il B F

HEd 71N AL 24 X-A 988 7l Ad

™ 3 oﬁ CUNE| !
7 o/ = W =3
X i o m _
mhy A °
._lr” ,El dl 50 ﬁo
+— —_
S W R M W
@ 2 ®PT g
= NI
< = —~— B ~
an = N
= = JI O_E =)
‘D [ ol 3°
~ &0 7= T o
HL f- o N OH_
— ] o ﬂo_,l pe
N 3 So X o
o~ A 3
o ®ooT el
= o m_m o, o
kS T W LT ey
&, T H = N R =
o LT oy M_v 9 5 o =
= I 4 < | X
T <o O W P op o N 7
= T W BN R T o TR
S | TZzeacl | G
= w N 5 % oo ﬂ o oW ﬂlw_ o
W T m © N % w A Z
oF Quﬂr‘_m o_aﬂd.mj N mén%u
o MR 4 e o
™ Y e
B 5o ) I it oy
I+ T o By > P
TR 00 He ojp il
SO - I g ﬁ%%
0 ~ [
M% M@.ﬂw@ﬂwcﬂo%z anmwﬂ
T oo _méﬂeﬁabtﬁﬂ w ¢ oo
~E|=Esakalz | 4L
X H wrw_ oo B 1zr,_ o X A& -
= o WD o N R ~
P | Porer _Xw | ¥Ex
o) Nm T our nh % o) Mo N SN 70
R | =g ok I | %o
I B T B
EU oo W oo xR B T BN
(@] (@] ] (@] O (e (e O
o 1 i+ o
B oA B 5.0 B =T

- 116 -



Dy

14979 a5d789 3 TdAS dEss 7938+ (2020.9.1. - 2021.8.31)

ra
=

HEATHAE 4%

0 2 2S5d79L2 20209 12€ A SF AT A AR 2 ATV HE Ao,
“ z %_

@ S| SWAM Bobd| wasbx F=E” ek widstel hebAz
S ATE S e

0 PAHGHATLY Ay ATER= T B

o ICT§&HA7&

- J8Y 7R Ad g = XA 943 71e e
l

- AFAS AW PAH FFGY A2 A& A

L

o ATPAMASE

e}

- AEF Fds ZRUEY 27lE A

TE AA7] B3R A T1e N
AgFaabd Ad=g87E 71 71e i
WAL 2 34 8-3)
B2 A 718 A= Spectral CT G4 71& /A
dAA A5 A AFEE F7Ple A
ojm A wiolemir] W= 9 HF Je 7H%}
A71EH D 71 He| Ts A2 dE RUEY Ve e
AT EOF FELFEREY AT HAUUB
TS |y o uef N\ QI3X| s o UG 0|Ef 7|Hho| R P4 M U 4T
YMHUTIE wgdse 25T 2= IPNE-
et
B e TEH. X RA| WAL TE #4318 Q3 HARSE
- ABAls :giggw XA gl HhALAM Xl gl AH AT
HTHIALA W Y . fﬁ_'j ‘_lf = x_lﬁ}\l_:' _’E'jlf o
M7= su3% JIsHAREE & - 52 o RYAMY Y A[LHS
- Rszy ugan o3t EXtustA Rt vto|onty U HUrHK| =0t
Ry N 7| 7|8to| FIgt 9 X 27| =
urAr o) et WS UUESY . wgusuze vz vxan g HAY
483t " ° - QYOI A E S WAtHoE Mgz
A EFATE F AYE ML
ig-_o/] A 6:!/\] A

=1
2884 Ay 71eS A= 73H(ife science)ol @5‘3}@1 Ao oAty Mo 83t
71e3} SRS WA 7]ojsta, IT, BT, NT, ET <& ¢33 Id7|& Ade 53 AUgR
W ALS B3 Ol-S, WAL AISE Ak, AAA A 5_}73103 A3t 9 B9, V58 AT

AL 5o NEFEY AN R B ATE AL AL

- 117 -




O & a8dA7Ee o|5F 2+ 20219 = “Amide Proton Transfer-weighted 7-T MRI Contrast
of Myelination after Cuprizone Administration” 2}+= #| &2 2 Radiologyol =52 AlAslH o H,
A Ade QAR Hoko] AdAA A91.5% (2020 [F: 11.105, Quartile Q1, Rank in Radiology
Category: 2/134) o|uUjo] AdEN AMAHSE g ¢4 Ad= & dHA IS

0 APT-CEST 943 Hoke] 1 A$IA<l Johns Hopkins University School of Medicine$] Peter
van Zijl, Ph.D.E 3|3 @?éﬂr«l A 9 AFA F@IkA ) ds T Ado editorial
reviews 7]t oH, &5 YA ATt L AFH &8 Jtedel ds] AEs e

o BAA SzolAe WS Ansety] 98 Ao mY A e Agstgon, A A
Ae NAGHY ¥ WP J1e B AFAoT BAHH JodSAS. BF GFB
e AZ7ME B9 A5 HolHe FEAL AFAAL

B Aol i oz 9l g9l corpus callosumell A 2] axon 2 myelin sheathe] <=2
ofgk APT tixtdistE A& o 2 A4 3 A7 FUYFHOE H2E NEH ITEA
grxst g Apzdo o3 o /3 H ZAS F4E HolentA WE g =53/
A3ty A3 T3l d7EA REHS SHEAE.

Control DEM REM

ORIGINAL RESEARCH - NEURORADIOLOGY

Amide Proton Transfer—weighted 7-T MRI Contrast of
Myelination after Cuprizone Administration

Whole brain

Do-War PhD* « | Heo, PhD* * Dong-Cheol Woo, PhD » Jeong Kon MD, PhD * Do loon Lee, PhD

Corpus Callosum

%"z}—}l‘l HF°]£U}71 ‘%f—z-_‘a %611 EH/\PﬂE}—E— 1\]23(35} TolH, °]E HF387] 93

e
2ANESH ATE Bo BHH A wpolevpAE uggs}aau ot B REATYY
AT BE F sl Rggrcke] AAH £7e] ATSY Wl FFste ATAL
g9,

T FWNHOE Agow ASH ATZN YA ZY 2L HA ARHABY
A AARFE BAE FEAA BRT 5 I ATALEA FF QP G AR
A%o 2 Bgo| 5T Ao oY Hrl, AR BAA Bohl A GFF TAAEES
AFE & e Aow Bo,

- 118 -




02 a5ATYNAE A2 PAY $FTSATYIE 2 T - 9 ARV 297A 52
78] ARG 0or, AN PANEEE Flue] 98 % 44 A Hof AT B
FAZ e AEIEL 29ole] SELFE AVFASCLEA X3 B 3099 o) T,

Q= -9 d7uF
o B wsdTH FoAdAFZ D Aehstn, dENTw, A3 thstn, tj77tEE s,
ZFegdista o), AxMthetw o Foist, Heoistw ¥, Massachusetts General
Hospital and Harvard Medical School, National Cancer Institute, ()4 2 A== 2] o},
FREEFASGATY, ot AT 4 T FUHY 5 ETA, A4S HENT FEIEHS
EES T8 848 A7 u{FE APSAS

Q Zeod 9 g
o A JAFAE7|8E] & - B3 S FAV|e B HA AN A 87, EHIE ASEAL
71, SN FARA, FASAAE QAAFT 7JSAE 5 FFT o 5HA B AR -
AR A FoF dEQdYHe] nRE T B nSATH wHA U A E ST F
A& Aoz Aty
0 v Zixelo] B4
o FoAATHe B G AaF P Avid, 2AZAEE TE I - 9] dFaFe £
wEATH] v BxF sl ASPAN Foko] AUE AR 9 AAZFH FEL
A7 MY, A 85 3 ASHY A3E T A EA HAF A A Sl
23

-

0 AZR} S
o T - 9] W WA B AN - UAY A Bop AR BFE Tl HA
ool 5% ot R FoH a7 A7 o = )

AAH &29 HNAT 438 324D IR/EAY AS § - BF S EADA AT 5

e Aoz o944

- 119 -




2. 4% ABle] UE A=
21 441 - A8 £A 1A 71 AA

= fﬂﬂ ATAR S AR o2 Frjstn
AtE ey Axaae e, 55 5=

o 429,000 ),
w33 )%l

114 °“71"E: 33,000 9D, Gl Al == g otete] B 53 Zgold 3-H Y7 & 50,000 H )]

)
lo
>,
%
el
s
e
-
=
it
+
N
ol
atH
o
=
¥
N
)
L
rﬁ ol

GE 8-> AP 1437 A8 Y AFwa 57 Aok

Q7w A%
A | 7 | a7 A9% | adw 4173 T o azia
2020.08.01
PU/GPU 711t 4+41-8 CT9%
1 REE ES R CORE cPuiG UE] P9 CT9Y 132,000 ~
AT ERE AL =S 2021.03.31
- 2020.09.17
Al B A} Al ZE Iy e
2 A ES ¥ FE A A [ st 33,000 -
Z71ZelA s 2021.09.16
2021.01.02
] 2021 w}hel 3} VYSION 0L
Fo 2 Z2aA Z)ule) ~
3 2] A = EA (Z)ng Sl 1h AL e 209,000 ot 2o
. . 2021.01.02
Q o A o3
4 Al A EX R (F)uhg e 9 f;]g AT A 55,000 ~
= 2021.12.31

<E 8-2> AT 19z s A4

a7 AR Az 92 e SRE
A A A 5(Alanin/ESR)E &-&-3 A7]7F .
2019.06.01 - 2021.05.31 P THAXE Tl A 3
(s w29 WAHF B A 5
CPU/GPU 7]%F 438 CT 03 A AT -
2020.08.01 - 2021.03.31 )20 Z3A
g o s g
20213 wlE s} VYSION A+A41H 3H _
2021.01.02 ~ 2021.12.24 (&)nlE] Hel 44'_ aT4H Zz84
SeBEAT
2021.01.02 ~ 2021.12.31 (e A Gt A% ATHE <o 254
B 528 o2d 94 BAAY Luelz :
2021.08.01 ~ 2022.07.31 )44 g @ Ag Z3A

- 120 -



o

b1

S

At e AAR 2EdAL Tl AAY sl 7]

=i
=

A 3}

N
ey
!

1&2] 7]<°]

N

fan
W

LT 5F 3

7+ =7

]

11/

mJ

8-3>

-
R

<

| o o
% G b3
5| s 2
o S =3
® | =
i | | <l
0 K =~ K =~ K =~
—_— 0 o] 0
= <! o o o o &
" N N N = M
i i i
&% i 3
o} o 8 8 S o
g . w & - m >
& o = 5 N R v ©
..i (e S = o
o n% J. W S
S = oy
x|l = S S S
o ol 3 8 & &
brg = = =
N | < < < <
N \ o T o T 5
LU T W T s
5s Ehw | X | F
g T | w X X
! ~ o =0
e | T T " "
™ OIS i T gl m
eI L K B T ER T EE
oy — ny o =0 =)
< N %o i = 0 Mo % Mo *
R | pr PEa v | @
X ol o - o
O - [
SR %o %o
i T =) ) )
s io} G Gl G
a | =t =t =t

E3 27

—

<E 8-> H 1dztk =A

ol 0 o~ = 3 5
.w_ o o~ — — (=)
- 3 S S S . S
Lo o~ (e o —
bo o N SR S 3 N &
z 2 3 i i i
— — —
Lo N [op} g (e}
- = S = X 3
X o — — — o
o S S S S S
N N N N N
< S < S <
i
e oy i wr Gl Gl G
= - Hjo o A A A
A
i i i L i
S = = = w !
i w 7o) 7 o !
= =y = = =
] T O ~
= ) £y
T e A
A + A = M T X 78
Tm Pz | &§X B R, #
T %o u_WIMo ﬂxomu M < 5 o —
O . 7O 2 < o K ol oF X
[ KK B | | R
g | vx EENLwen | T | HgR
o e N R I S A S NI
..._.ma 0 ) B o F
pp B2z (837 I Zc7
=~ m - B W = T e W
= FW | bF N
< ~3 ® -
‘u./| U_LH ‘Dl HT_
-
L = = £ T £
= TF fir fir i 7 i
—lu-ﬂ
M <+ <+ R | B o
L o B | R | T d o
L4 o] o ) RO o R o

- 121 -




— L
Lo O — 0 O —
S S ) — rg) 5
S =<} © [N — S oo
[J— = < = o QR
— o) <t LO © O Y o
N N N N N N o
S i i i i <8
| =} o o o =
() — — — — (@]
— fa¥
S — <t e} oo} (s}
N N — N N o
< < To} To} Tol o
o o o o o o
— — — — — —
N N N N N N
o S S (e) S (e)
N N N N N N
o i i i i o
N o o o o il
i i i i 1
el vl el ol el m
o o o o o &
= = = = =
K g
E ~o ] s s
e < T ® = o
3o Ao T o ~
K Ao oo - " o~ K
— e A 2 o o —
X W o £ [ i X
KO o X ~ H ) S
™ o o PA o
m o 2 % K Ry B ) el
it a . = & Q8w or T
A ot ) %o
No oE X ~E Ko No
o X <] )
W <2 m T o o R
bl 3 nrm
,uAIL :.i 0 mo . .uAln_
il B/ 738 o o = e
~ = X % H_T S
%o g g %0
s o w
= = = = = S
i i 5 i 5 i
o). o - I %o o) o)
Ry R oo | R OT do 1o Ry Ry
! TR | B Nd ! !

271 9ke) @A

3. O
3 i ¥

3

@ A AFA ke A+

i

I} AAS

=
=

)

EERCEEE

=
=

243

o= F

Z
Z

pl

MY AT HAE =@ X

7t71& 7Rl

g

L

Q 71dA e dd=Qd AF 2 AS/

3-8 I3 2171€ AE(VYsion)

a Emd:

Al ek al(w] e 783 2)9F = 2| 3-§ B Zoke] E=d A=Al

3]

AE(VYsion)E o

7€

Al

o3 of

Z

o FANA AAE G A7le AY A

NF

o, 7I9AZFE o]

on
R

|

i
o

o

Q (PAE: 22 AA x-A HAA A== AL

205 A 9

3L

- 122 -



o AFPEIA ] FolF HFAYEL A FAL T @ AT FYAL 5 A1, CPUIGPU
9 B8 CT 94 AT SAES Nste] /1gAl] Bl 71 w5198 A5staom, 7 71&e
A 1A A AN AsEe] BEHT 9L

-

0 4 TEAE YAAT Y] D 2xEG A
o B ASKATYL BEAE FPAB RSN D AZES O] A A1 FISLAT FBE x-A A}
Ngol O 485 Z2aw AN D 4TS F9ska U8,

e A & T3l BF AFs8He FIA7L doer 7Aoo
AR Eokoll A o] theke A

&£ A% 98 BEH3E9E AT
etete] Tz ARE FNoR, ASFAAE ARFE U FA
AAA I RE A% ATE aﬂ ol gle,

o AFE YEUZHGA 2] AA FAHZAL HE MsAS A fete] AEAF AL 2
AR A R MY ALY AYolr, @ e ~Teclete] BTE ATE 9 Zo e

O
¥
o
H!
ol
i)
rﬁz
E

YA A =2(Alanin/ESR)E E-83 7|3 2E9 TAAAF 7} Zlefd
o B ﬂ%ﬂ:r”%‘% GHI/ESR A S A2dle 7 es, Ay B ff o238} WAl thE
71t =9 A " 7le E AE 3 Ak S

o AT MF B7h 71% AL Astel BAM 2A AP Bobe] Fehd/ESR HFA )

¢} =
FAFAA ESR-A % 98340 EE2HYom o] suos Mgl 2xEgolst ALE. AT
A%E o AALBRL U o LA OB UBAAZ AFEs D 5 AL,

@ A - AHE] 24 2 7o 43

A3 ZA4 AT W&

~AAAACE B B dxel o Fast Bale] S/kekel utet A ;u—ﬂrﬂ
M, o HE, S 2 e A4 AM AT 5 8 BF ohg FAH
o welo] Fagel ol 9

o
- :—'%Llﬂoﬂf\‘]‘: —‘?fJX]-a 2 WAL o] & Al o
i =i

1%
0
N
=
>

dejo] A gel wet AFEE WA A
W A4 Ad 5 vl 8 2de] fo
]

S pS|
_E,rj:;]% - 7173—_%441 A1 Aol GAS FEH 1 dEAAEd s A3A% NEe
e o g | 2ESHl BEAN) 3 A 2 by g0l oEE A& 9AT £ A
Azd A ATE A FY
S BAE S A B 24 7140 B3 94 HolHE BYH o Batd
of, Hg § wEAQ 0AF AARY ohe HFE & AAT Vs
- SF A Ee heFs 7 Frome] Sl $5she] A MME ofUe W,
YA, AT F BALANE PHAs] 489 5 ol WA Ao 27] Hn
9 7 Aol IF AZ 5 P kel AAF £ 9.




o
.Z_O
e

o
0

W

—

B

to] =2

Mol Qom, el ¢

o

A=

L
R

3}

°

il W= A] A s of

HZ4E HAAEAE 5
o

2 9
L

.‘|

&}
g

<

_or]

o)
ST 1
N

1

k)
yil

ol & A

T Njo

ofu

-
H

T

N

7l& 7Rl

!

0
il

oguZg Zo]7] ¢

Fef Hot

9

A Bzl o

find

=

-

A7) &e F)
7t F7Kha QU ool weh o8 WA E o] F7} AL8lH BAR thFE T

-3
L

on
o
el

Ao m, olo wpet 2 FAAE ol e} YHke

I, e ug&o= ¥

O

5%]

=

=

e Abg

o]

- AR LA LA B

WAL o] ALg glo] AARto

7+

H7& AZAE DA Sl

A =/

5
e

) /\]_%_

24

1?_}:

R
olF, 4 WA, e WA, H=H F4A AarA9

Ho

_

-

oF

]
i
Ho

XU
A

o

F

4
B4, AYEAL 3]

=
=

ojp
o

¢

oy

i

AT W&

]

ofo we} AWl =7

AA ) EAES AR

1

o
pal

712 Azl o

o
°

A

ol

N
)

53
O_E ET
No

T

=N

=

-

7kl wt

=

o

il

&

X
0
ﬁo
B

A EA

=

=

Fo] AZFo Ao A U 2 vlo]rlH

9

- 124 -

- 54 YA MHgEE 12




=

=

Ao} a2 o]

=4

<)

§ g8 A9 YA vo] v}

[

HATE 5

X
W

0
~
r

o
oF

zd

S

sk &

S

k=1

A

o

=9
==

1o
=

o

A% o] Hof o]

& A

&

14713 T
Azt AB| Al Wl e A FANA T

9

-

kel
pil

ole} akel Ae A

9
R LEEEE B

o

R
:IAU

H

o

o

0

o
°

Njo

el

o

|

g

|

CARE A dAS AR e AR AT 843

® A% diH 43 E4e T3 FF FI A

[

!

23

oA

ol @

z

|

o
pzel

oo
il

0
[0

o

3
ol
_zf

el

I A A o) Ak <

Rt

=

e Fge T
H & A
TH, ZlEold AH, olxAt HY

=

|
=

o A QAU A-AAM ) -A]

=
=

14 5o AFALAA 7+

ol %
= A

;01_
oF

]

o

nmo
o

Ho

O

X

oy
Hlo
o
il
el

00

"

A

L

Farzk g

S

AFE A 2o A s ATE T

et

A3 A

[

op

_
o

nd

)

&

pzel

o
Gl

el

=
=

- 7199412 CEO

stod 7]

0]

243

=1
=

As 74

- 125 -

GhT

)

=
=,

- QA AT YoE
_?_



=
=

7] A

)
Njo
g

b
1

}.

A7E A+ HAE

[S]

s&71de] dolE w3l vz

le:]
=2}

- kA, B A

243

s

3l

]

__o_._

i

A £A AEL 9
o AT m(v] M 2) LINC Argiske] All-set 71904

a &4

TR

ZE7

)

bl 7le, AL F4, A5, v

S|

28

)=

B
s AFA Al ol

3]

A Y, 22 TEA

bl s1sie) o= A

S

2 93

L SIRART} )

FoabA A

%

o] 2 A}

71€ AEHE AR AEG)uE)Z 7H

AT Ha

o

o HARA A7)

J
=}

Z

AFATH

=

wK

dA Zd A

=
=

bl RSt g

3|

=&

o

HO
o
s
E]

0
N
dr

o)
N

o
,mo
5
o
<!
ol
oF
]

- 126 -



3. Fmse) A7) FAY 8
31 FAH %W Fol 44 L 8
@ Felmsel FAH F&BE Fol A

0 WES B4 FA FETFS PAMAE, PAATE B A AZ Bop 5 thiHdA w$¢ &
ek H 1493 33 FAIstEg oo FAHston, o = e TRSS. £I A FA4T
s £, AL S AFE FYHAN ALHOE FTAH FEBFL +IY
skl A+
434 71z A st ANH=
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