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RBELERSHFOBE, FA T IV RABROEODL I aL—Y 3 UEITORFELE
ZTDET

Ty FHfE, BEE 2. Kumar Amarjeet, Chan Wai Soon, Chan Yao Chong Maud
B - EEER - B AEMR AT

(1) FABM:

BbZ, BN L ESNWEY I a b=y g VERWT, F Uo7 EROER DSy RERESE
BAD =R LZHRD, KEFEIL, X7 LAY —20 & HP1 OBEEE, X7 L F Y —LE " F=
THRFOBEEE, T IvA RBERRTF RD 3 22OV TYI 2 b— 3 U270, FREND
FBEREFHLD A ) = R LIZHONWTHAD,

(2) FARE-ER:

i) HP1 % > 737 B D

HP1 % )78 1x, 2 BERER L TX 7 LAY —AIZfEET 5, HP1L A L7=X 7 LA
V—NFEE L, B TREOREREA~T s a~F U EEET S, LL, HPL XS
WA LD ENMOLNTEY, REWCXZ LAY =L ORI RMBEEMET 200 5L
Do TR, £, WEkITZ vEs v R— R A A ® helix-helix fHAEHIZ L - T 2 &K
BT 5 EEZLNTNEN, ~U v 7 AR L TV A EAL & 13ROl O T 24 - T
strand-strand FHAAEHIC L > T 2 BIRZTERT D AREMNHH Z EN Do TE T
(unpublished data), = Z T, JLEV 7V o 7EEZHAWT, ZRLENDOH T 2 ERKEZTER L
BTG ZED | MEZEMEZMT, Mk, EHODMmT2R®AEEZHMRLTE, ¥ I=
L—ya VN2 BIAREND Z L1370, FEFOMBERL Z 1NN ERgho7-(X 1
ey, ZoOfRRIE, EHLL0OETYH 2&BEEZBKRLI D EETRBLTND, £, ~Y
v 7 A0 e 5% Glu R IEICEWRT 5 L. 2 BENKRESARZENTHZ LR nhoTe
B14), ZoZehbb, HoiEEt 7Y IR TETNLEEX TN,

35 helix interface as strand interface 2 helix interface lle -> Glu
£ 304 =304 =304 E ]
E % £ 30 \ 3l 8 | .
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= £ 1 £
o 257 = 251 Y5
© g c
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X 1. MHAEERHHEOBERO X, 2 DOHIX T 255 T2 FR,

i) X7 LAY —AhE A F =T HFOBEEIEK
BT ORBHIEAZ#H )RR 13, X7 LAY — 20RO DNA IS TE 20, LavL,



A A =T R E TN D BTN Impact of GATA3 binding
X7 LAY —LREED DNA TS5 2 &0 3% { %

y 8¢
RN NN, i Aﬁ@g%é * 5 £ |
LY = N E RSB L S Fogs W I8 -4

&
NTVDER, AL TEARBMNEZ D _
DIFOIEMITEIRE LT EL Do T C-finger binding N-finger binding
W EIT, 7 TAAETBMEMEAT R X X2, GATA3 OFSEIC &% DNA O
BRI — 7 b L S0T, g d=yp e B fineer BRETTS o fELTe
FD—> GATA3 ¥ L RVELEX T LAY — A
DSEEEET NV EREE L, HFENIFEY I 2L —a & {Tol, TORE., GATA3 8 2 O
® DNA KD R HITHEAT 5 & A LTV DNASRERS B A 2 hs B fiEBES 2 f A3 8
LT ENGhoT, —H, KB L7z DNA KT A F AZHRIOEEZFVWTnD, Bl xRL
XF—DBRNPOLEZDERDEIITEZDZ LN TEX D, GATA3 BfEE L=l DNA |Z=>
ANE—ICREL LI OO, = Fa E—IIALET D, L L, ZDORLZEEIIIIE,
GATA3 OFEA LTV E 5 oo DNA 23 2 R M BT 2 Z L Ic L Vil ESn s, #
BT, &F L LTRET S EELZbND, ZOMEIL. J Mol Biol 5I2#¢F6 L7~ (Ishida
& Kono),

)7 v A RERTF R
T IvA REBRT 27 F RiZ BMTIIREDOLZERMEZ & b7y CRINZEMIREER) 23,

BETDETIvA FBIET 22 ERMONTWD, BFEINFEYIal—ra il
TN\ FNIE, CERSARE Z TR T 5 % 7 B3 LT S EE st
Do DX IR3F T REMWIREAZBEUNIRITE RN L, R L=+
NEPRESN TS, LrL, ZNHOHHOEL T LIFARSLATH2RY, £Z T, 3250
fUA_TF REANTZRICH LT, BUEE TIZIBEIN TV D 13 FEO S+ 5% 5Hm L7,
AL, AMEREEE T I v A FRHERE 2 TN ZNEUICRBLCE D20 e W BLR TREE D
JT%ZETITo7e, Mk, CHARMMS36m /158 EL L DREHHE BTV ALSEKIT LD
& M4y 3o 7= (Chan et al. Scientific Reports, 2023), 5 #%1%. ZDONFEEHNTT 2 a1 KB
RTIFROVIal—varziri,

() SHROFIAFE:
BlEfiE, vYIal—vaili-T, HP1 & X7 LAY —LADOMAEMEROHEASLT 2
1A REHRAT T ROMELEEEZRS, ~Trra<F U EHRCT I 24 REHEERO
A= ALEHONZTHZ EE BT,



4) HRVAMESR, TUARR., RXHE):

ERIR

1)

2)

3)

NSD2 #5572 F)VIEA RS L FIEREZIEM O X 7 LAY — M5 2 508, W% F
%, 6 45 M H ARy AW Fs, T3, 2022 (Oral)

Structure and dynamics of nucleosomes, the fundamental structural unit of
chromatin, Kono, H., Joint Meeting of the 20th KIAS Conference on Protein
Structure and Function and The 7th Korean-Polish Conference on "Protein Folding:

Theoretical and Experimental Approaches, Seoul, Korea, 2022.9 (Oral)

Impact of torque and TF-binding on nucleosome investigated by molecular dynamics
simulation and SAXS, Kono, H., (6th) Telluride Workshop on Chromatin Structure
and Dynamics, Colorado, USA, 2022.6 (Oral)

il

4)

5)

6)

Fly casting with ligand sliding and orientational selection supporting complex
formation of a GPCR and a middle sized flexible molecule, Higo, J., Kasahara, K.,
Bekker, G.-J., Ma, B., Sakuraba, S., Iida, S., Kamiya, N., Fukuda, 1., Kono, H.
Fukunishi, Y. and Nakamura, H., Scientific Reports, vol.12, 13892, 2022.8

RNAPII driven post-translational modifications of nucleosomal histones, Chan, J.,

Kumar, A., Kono, H., Trends in Genetics, vol.38, 1076-1095, 2022.1

Free Energy Landscape of H2A-H2B Displacement From Nucleosome, Ishida, H.,
Kono, H., J Mol Biol, vol.434, 167707, 2022.8
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(1) MAEN:

AR IR, (AN & OURHRIC J 0 DNA WX ICIBE 25217 T\ 5, DNA (X, 2 K0 DNA
BHEWBRT DT T =0 e FIv, 7= bV RERENERS L2 KERKAE LT
HOEAMEIEZ & 5, DNA & 58 kT 2k« 720y 113, BIs T OB BLO A 72 S 1B 57
%o BRI, SFHFERS T2 DNA T 5 A OIS RIS EATICA VAT BIGHUI A v &7 —
L—a LTS, DNA ZRR ISR L, A v ¥ —h L —va v ailER T A2 —
HL—H—=lF=F VLT a~vAL ROLIITHEEE OO L HIUL, TRV 7~/ D X
NNZHEANCFIH SN D DL H D, LNLERRL, kaxlef v X —L—4%—L DNA OES
It « XA F 27 ROV TIE LS Do TR, ABFZEE-E TIE, DNA Y3k SYBR
(Sybr Gold dye) X U'YOYO (YOYO-1dye) 34 > —AL— 3 L7 DNAIZEIT 5
FABFED B =L F — T I DV T EICHE T 5,

(2) FIFARBE-HER:

AFFRETNORIT, A Z—Tb—r a5 & 279 SYBR 8L YOYO & 18 Hghixt
DNA 558 AR TH S (1), SYBR & YOYO IZOWT DT, BB FIETH S5 AM1-
BCCIEIZ L 2 W a iz, PARIIGHRIZE D . 4 v F—H L —% —(X DNA OW¥EIZ A & > 7
LCLRET D ENEBEICEZ D Z ERNbhotz, ZZC,. DNADEVIZ4 DDA v H—T1 L
—H—FEETHIETORIEL 200 X =L —4%—X DNA LEBERTEHLIICL
Too WEORVITIX, KT & Na' A A & ClA A2 ZHRE 150mM & 725 X 9 IChLE LT,
FROKE L, FMBEREMED 105 A x 105 A x 105 A DIEEFEEALE Lz RIEFH: K11 05
i)

ety MIEDHE - 7TFERIZEBITS DNA HMEZII v/ LT/ ¥ —HL—vark
fIEHEd % 7212, ABMD 7% T~ 12 DNA Oz L=, ABMD JEIZAZ XA F 37
ZIEDO—HT, ¥ =2 b= g R ORUSEEEIC T 7 ARO /T = 1oL — 4 BE L CTAR
ENDNA T ART ¥y NV EEEORFEAAEERART V> v VBN L CEITT 20 181/
FURal—vaiETHD, SEEIZIL, DNA K Z vz, ABMDJEICL Y, A v
H—H—a UIREBEERT DI EICHBILE (K2), A ¥ —HFL— 3 fREED DNA [
S EEEEIX, SYBR 1 3 7H72 0K 3A, YOYO 1 5 +H7= 06 AT (f ¥ —hL—3
V72 LORAETO DNA MRk L 57A), BT, A > Z—H L — 2 LRED DNA LA ¥4
— A= alERBILIA V=L —F— (A F—hL—valaBIIRMoTA 57
— N L—F—FR<) ITOWT, T U7 LI o ZEREE W TR g o Y
VT EFER Lz, ZHIZLY ., SYBR, YOYO DA ¥ —71 L—=3 3 L IRAED DNA 7% DNA i
IHERE 74 A £ CHET 200 ER B R RV F—134 10 225 15 keal/mol T, HEIZHLE 2T

9



1359 20 5 40 pN & RUFES Bz,

(b)

1 : SYBRBLOYOYO (ZEMFHET V) BA X —Hb— 3 Lz DNA (BkiEE
Tv) Of

(a)4>® SYBR ZlE L7-wiitgEE» o, S AT v 7 G8-G29 / G9-C28 @ Minor
groove |24 ' #—HL— 32 L7 DNA (flid 350 SYBR [FFE R L TV 721Y), SYBR
[Z oWV d(5>-TGAACGAACGAACGC-3")? @ 18 ¥ Jxt DNA % F\ 7=,

(b)4 >D YOYO #fEliE L 7= 5, A10-T27 / G11-C26 & C12-G25/ G13-C24 ®
Major groove |ZA X —H L —3 3 L7z DNA (fidd 350 YOYO 1ZFER LTV,
YOYO (22 TliE, d(5-GCGCGCGCTAGCGCGCGC-3%)? @ 18 ¥t DNA % F\ /=,

Db, T8N F I 21— a i A v Z—L—F%—0 DNA IZ/ v X —HL—a v
TOHWMEEBNT L LR L, 70, 4 X = L—v 3 IRED DNA #E2 Lo AR~
VLR —HTE Z AT L 755 5. DNA IC/EH T2 715389 20 75 40pN & RS Hiviz, Z OfixsE
B L —BLTWre, 2DZ b, ¥ 2 b—3 g 0 THE SHL- DNA #EZ LAY T
bHLEEZOLND,

ZDIEM, PURZ X B ORIE R EMEZ RN T 5712005 T8 1 FY I 2 b—r 3 v & Ei
L7z, ABFEO BRI, PrREE SRR W T —RIICRN D BEEEEZH L MICT 5 2
ETHY, ZHUCTLVBEEOF(LICERTE D B2 0D, AR TR, HEETIEICEDY
HEFIZE L Ok & R EAEEZER L, ZOH ) BIRIEBELT — & % BT 2SR 28I LT
%, SHICEOFNLKBRF CREICHFET 2 0%, BTENF Y Ial—ya X0
DIANTZ,

(3) SERDOFATE:

AT, A2 =NV =2 —DHHIZE, BHLFEREEAWE G2 ek - fRHT 52 &
T, JOBEOLWSTEINFEY I 2 b—va v EETT 5, BIZ, IBAAITLH DA 4 —
) L — % —Doxorubicin & X7 LAY — LAOEEERICONTHFENNFY I 2 Lb— g & FEi

10



ThH, FLT, A Z—HL—a REODNABLIURXZ LAY — AOBHIEE LS =
& T U R LT D ARy - DRSFERBA W = A L EZH LML TN,

(4) BRURNMER, TLRAREK. HXH):
ST
1) Deep learning of computer-generated electron microscopy images to identify
biomolecules, A4 %, % 60 [0 H AW ELF-SES, BfE, 2022.9 (Poster)

11



BEHFHRICEK D DNA BEOYMEBEL I 2 L—2 3 VR

AR
B4 - RPN B AP RO - DNA BEEET — A

(1) FABM:

HRL TR0 AR I O R BB IR TO R WBE TN TE 5700 RIZEL WA
L Sh R RIZE R L TWaD, LoLaens, ik, DRWBRETIHEETX 52000, &
<OhoTWew, ZOHHED 1 2L LTENFHRBNTELL I A~DRELTEH LT, Z
DT T A<, AFRLA-BROPLUEFSEDRFTEROMBELRESTLLVIETARD D, 6
2. RERHBEROYE, MlEZRET2HEEZRBISMISEL L0 LQ T L EHLN, 7
TADEBILHMEOMRKEEE L LQ TF/VIE, B FRRIBEHC X 2O AFROBE
BOFBUZRR L, = (Bl QST ki) CTOERL{-H23 ATRRDOIREFHEIEA S N7z, L
LD, 20X BRERANRERICARS D120 0b 5T, 2077 A~ X KM 2B
HLMTONTELT, 77 X~ OEREHECHIINIC G 2 5887 ERARENE N, £IZ T,
ZOTTAVAERBEREE I 2 Lb— g O L, Ml EZ DRSS 22 LA B
L7eiiE 2 ToCW0h, 2OV Ial—va T, (EROETALTERINTWVD IRETD
BN Z T, \ER FRREEEMCAE 20 FA A E2ZE L. 200 1A 4 BRI &
FEWZARRT 2D T, ZoDA F PMEDEES N _IKEFOEENEE L, 77 XA~ AR
BNDLOTERVNEEZ ], ZO/RER, Va2 b—a U TIRMAIRY . R THI CTERL
TR CTT I A ZERSEL 2 LICFI LT, B2, 2Oy Ialb—Ta i, ZORE
DRENZ L 2R LZBRGIOMEAMZTFET 52 LICHH L, ¥ Ia—va BT VORYHE
DR T & 7=[1],

PR 7R ClE, R FRROWLEFHI CTER T 5 EBMIC L 57 — v v I FD) D H BB E I
TN, FRCIATARY S 2 b—ya 0Tk, REFRIOZ —o UHHAER(Fe) b ZE LTV
%o Fee DEENL, ()T A Bk O, KOG _IRE O EZ5 SR I T2 & THDH &N
EBEzonb, TAAERMET, TR FIIMA LN EMAT vy VEITHIHLTLE %)
ROZETHDHN, T T, \ERFHROWEMTICHE SNTEE TN FA 4 OB O
L ZT 5, BIRIOWSER]TIX, Fee 2 BB LT-GE EBE LG EO IREFB AR A 4O
BB DB C & 2 e (Pes) & ASTA A U BZEBERE S 28 A AT OR¥E L TG
RLTo, Pos DFFRAERIT Fee ¥ B L7256, WL L7566 T, 2w, tlhifil 52 &
Thbb, Feld P ZHMESE@ENHY ., 77 X~ ERRICEE R LB ZE U5 RN H 5
ZlHEARLE, 22T, UXEhLFEZEEREO L A BT THh S (2],

AR CIL, FRL - HRE 2R A U 20 “IRE =R —5 & KRBT OB
W T T Xw A b ORREZRD D, 2T, HIW ZKE T O RVF 4570 L BOEHRR B
RO, M OT T X~ EROBREFHRDL 20D, WL OOEL 2R T IRE T ORI A B
EHWT BT RV =570 ORFEL R O Pos 7 55 LT2[3], Pes 1377 A~ AKRICEET 5,

12



(2) *IJH%W{'&-#E%-

(IR B 7R B - = RV =551 fi(Ee) = -aES +1(5345 1), fa(Ee) = exp(- cEe)( 5340 2).
ﬁﬁ%ﬁé 1,2,10 fs TO AR A A > OfEN S OBEEE (1) 23 5Snm DINICHFIET 5 ZIRE I 5
%%I*wﬁ—%ﬁ%%ﬁo:kﬁ%®@%“ﬁ%ﬁ®IZw% @1%1%4ﬁ/izw%
—(E)7 500 keV/u OFE EIZIER T (<30 eV) (2722 KO ICBEKERD T, £, A 4 f
ZEBBEWTIH (o) % 10 Pem? & L7z, 1fs 1%, 0 1 TIEEVEHRIRIEIZ 72 > TW WS, 794 2 T
%, BUPHRIREE IS SV TS Z ERbhoTz, T OEW, oA 2 DI~ 7 AT = VoA
ICEVITWEDREZEEZOND, 2fs % TIE 2 >ONMBEAR L HICEFIEE 8eV DOEEHRR
B2 o TWD Z Enbrole, 61T, 10 fs ZITIX, 2 D00 E bITEFREN 3.2
eV ET/HhEL o TWB I ERbhroTz, BEFREDOEMIT, G=fVX—FFNr = 5nm N
DL, BRIV =BT OLBEST-Z L, KON, ZIRE T OO 7 L HEZ%E L T x
NE—ZHERLEZZENFEREEZSND[3],

#HRKAE 10 fs
1
(d)
g i Ny 3.2ev
0.5 Fof1 ;
e f
R
0 . 0
40 80 0 20 40 0 20 40 0 20 40
E¥I*Jl«=\f—(e\’) BFIRILF—(eV) E?IJHL#‘—(&V) BFIHRILE—(V)
1 1 1
&t
Etm 0.5 0.5
R
0 0 ) 0
0 40 80 0 20 40 40 0 20 40

BFIRILF—(eV) BFIRILE—(eV) ﬁ?:*)b#—(.:ﬂi?:#ﬁ;b#—(w)

X 1(a-d). (e-O#MIDAMEIELE LTHA 1, A2 #A L&, ZRENO _KETFOZ LT —
AT DRERFE R (ae) 1A, (b1 fs 4. (c, g) 2 fs t4; (dh)10 fs &, #HFR : P IcEANT-E TR
FE(V)D~ 7 AT = V43,

B2 12 1 TRULTE 200054, KON, A A= RF—705 500 keV OGEDOEA F
ERG T OEENLAET D IRE %@%ﬁ_@ ZICHE M LI mBBA M L7258 D Ps b1l @
BItRZ R Uiz, Pes 130 AT BAEUC IR <L IEIERICIZ2 D 2 LB bhoTe, 202 &k, BT
LENC, Tihbb, 77 X< NEZERIRE &é%ﬂﬁﬁ@%ﬁk&é:k%ﬁ@bfwéBh

13



@) SHOFEFE:

AL TR O X 512 ZRE T OO = x
LR — DNl Z A T T IV F—(E) 7D 500 keV/u
DA LIZIERE U(=30 eV)IZ72 5 X 9 (0I5 4 4
Sk, LnLARE, EREDS L. ZOF
PSS - L RTRTE S, F1o. EHIE, R
BN TFOERDSTHHAE LA, T TR T
LR R O s DMk DR A T B 28,
Z ORI HIE ORI BB % RN B Y | 7
DL x| TR RSOV L ED S &% 0.1
2 bND. T DS HEKO =5 X — D 0.1 1 10
5173 572 B BEIL 72— EET- 0 M1 L % — ©(nm)
AR 1,2 ERLY S 2 L= SEAT, K2Ps & 1, EOBEMR, Aol x:
= DOTBENBTH 2 DR, ETREORIE 2. O: BT —4 . K (0" o
b, Pelc ED LS BB 20 Wb T S, -

AR FESE (P,

BER

[1] K.Moribayashi, Jpn. J. Applied Phys. 59 SHO801 (2020)

[2] K.Moribayashi, Journal of Physics: Conference Series, 2207 012020 (2022)
[3] K. Moribayashi, Radiat. Phys. Chem., 208 110870 (2023)

(4) RRVAMNZER, TLAREK., RXF):
SRR
1) Theory and simulations for plasma created by swift heavy ions, Kengo Moribayashi, 11th
international symposium on swift heavy ions in matter (SHIM 2022), Online, 2022.06
(Poster)

2) Simulation study to aim to elucidate biological effect due to fast highly-charged ion
irradiation, Kengo Moribayashi, 20th International Conference on Physics of Highly
Charged Ion (EFE%%4>) , Matsue, Japan, 2022.8 (Poster)

3) HEAAUWETAERT D T IRE T OEE OB L, R IE, BAYESES 2022 FHKTF
2 W, 2022.9 (Oral)

4) Application of heavy ion plasma to understand treatment mechanism of heavy ion cancer
therapy, Kengo Moribayashi, ICRP-11/GEC2022, Sendai, Japan, 2022.10 (Poster)

14



5) Effect of the thermalization of secondary electrons on plasma formation during the
irradiation of heavy ions, &bk fEfE, 5 23 [0] [ A B — A2 K B FmE « S OffT &
B FERIRFAES, fEHEIR, 2022.12 (Oral)

6) HEAALE—ARKIZET S IRE OO =L X — 04 OB, AR RE, IR
£ 2023 FERFKRE, T4 v, 2023.3 (Oral)

u

AT A SC

p=iy

7)  Effect of closeness between a few atoms forming a cluster ion passing through water on
the motion of secondary electrons and radial dose, Kengo Moribayashi, Radiation

Physics and Chemistry, vol.208, 110870/1-7, 2023.7

8) Effect of the thermalization of secondary electron energies on plasma formation during
the irradiation of heavy ions, Kengo Moribayashi, Nuclear Instruments and Methods in
Physics Research Section B: Beam Interactions with Materials and Atoms, vol.537, 129-
132, 2023.4
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ZREFHEBEMNAEICKL DABEAMFRE=2 ) T FEORS

(A FE#
BB — AR - EiE S AT
A A AR a7 N [RIAA— 0 THFSE

(1) FABM:

B FROENEURCBE &, RNRES 2 Y TAX A A CTHE TR, METhsE
U7z R - RAEIETE D L 917D, ZHUT LY, EAA X D ZhRA TR A IR B
FIADDH X272 | FERE LT, NMEOIEFMHEMEA~ DR EZ o NI 2 18R R & oK IRIC
FlEHTZ EAERBIC/Z2 D, R %0 IR E 7B R 2 1 R & L 7oRL -8R 0 mI BB A g
T2 TN D, IR 7l B U e ) 72 = R L — 434 & ROl X #aEIk (30~100 keV)
DA T, ZHAAF—PDEVTZOHENFES TH Y, IHIC, BEBLKEICKE JEEOEW
A A=V BRI TE S, £12, MRETH D -0MiE2 Sk 2 RAEFRBEOMBE L K
BHRIZAELCZRY, ZhETIC, ZREFHIBHERORNEIZ K > THMBR O OKE) 1A
Uiz, BV R— A BIX B AT 2RO TRET 52 LIk LT 5,

LARREIX, TIRETHIEARIC L DIRFA A B — LD A XA — 2 7 FIEORRKIGH ATHE
PO EHKE L, A A=Y 77 L—F (IP) #BHIE L THWEI A ZIZ20TO Y
2 b— 3 AT K DRkl & S L7z,

(2) FARE-ER:

HEERFOFHE T, L L CAEEER Y 7 > b AT LA, SRR xR LTz
Val—var Y7  Nu=T ORENEN L0, ENEESFEIROT 7 U VR T
L7292 T IPEZRHEBRLE LTI ATICONTDY I alb—ya v AET 4 2 FE L, I
L—a BT V4 A U —iL, BEICEE LZER (HEEE T, RADIOISOTOPES, 71
(2022) 109-114, i CHEEIE % E (doi: 10.3769/radioisotopes.71.109)) & FHL 42 X 5 ERk L 7=,

F. 77 U MERNC, KPTRIED 2em TORRD SFBDRFEA A B —LE AL, 1E
BIOMIEIZELE L7z X #R0 A F1C K0 BIER S OEW AR ATREN & 9 7>, PHITS & HWioE
YTANEY I a b= g AR o TR Lo, BEWT S MO ©— DGREESARIIAT U A 0A & L,
AR DHERII SRR ERICB VT FEL TV DHIELE —BSEle, BATITRMEF T AT X
% SRR AR & TP 2B LTz, =X X —RBINAFARETH D IP TOZ R F—ff 5% 1E
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Polarization Effects in Ultra—high Intensity Laser Thin Target Interactions

Koga James, 79N i+
BB — ARERFEERY BAVEOREEARGEET O E R AR SE

(M FAEKN:

The goal of this research is to determine the mechanisms by which the polarization of
ultra-high intensity lasers interacting with ultrathin solid targets is modified. Experiments
have shown that this occurs, however, the processes by which this occurs is not clear. We will
perform 3D particle-in-cell (PIC) simulations of the interaction to determine the cause of the

polarization change seen in experiments.

(2) FIARE-ER:

We performed 3D PIC
simulations using the code
EPOCH [1,2] of the

interaction of an ultra-high

intensity laser pulse with

parameters comparable to
the J-KAREN-P laser

interacting with an

! \;\‘:'J '31:.11 1 |
ultrathin Silver target.

Based on the expected

ionization level of the

target the laser was found
to reflect off the target.

However, when reducing <& Y ppaeea O 1

the target density to take Figure 1. EPOCH 3D PIC simulation of ultra-intense laser

into account the target

expansion, the laser was found to pass through the target. Figure 1 shows the interaction of a
laser of intensity 4 x 1021 W/cm? and duration of 45 fs with a 120 nm thick Silver target at an
inclination of 45 degrees in the x-y plane at the center of the simulation box in z where the
laser is propagating from the left to the right in the x-direction. The laser has propagated
through the target and bent in the +y direction. Bending is also seen in the x-z plane in the -z

direction (Figure 2).
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5
X (x10"-6 m)

Figure 2. EPOCH 3D PIC simulation of ultra-intense laser

interaction with an ultrathin silver target. x-z plane for y=0.

Fusion, 57 (2015) 113001.
[2] https://epochpic.github.io
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() SHROFMAFE:

In the next stage of this
project we plan to examine
the electron collisional
ionization dynamics of the
target, since the density of
the target is a key factor in
determining whether the
laser passes through it or

not.
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FRIER

1)
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simulations, Seto Haruki, Yagi Masatoshi, Xueqgiao Xu, Benjamin D. Dudson, 2023
BOUT++ workshop, Lawrence Livermore National Laboratory, 2023-01-09

A BOUT++ extension for full annular tokamak edge MHD and turbulence
simulations, Haruki Seto, Yagi Masatoshi, Xuegiao Xu, Benjamin D. Dudson, 20th
International Congress on Plasma Physics ICPP2022), KFE and UNIST, 2022-12-01
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on Plasma Physics, HiHiZEITEE S, 2022-12-01
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A charge-momentum-energy-conserving 1D3V hybrid Lagrangian-Eulerian method
for Vlasov-Maxwell system, Shiroto Takashi, Matsuyama Akinobu, Yagi Masatoshi,
Journal of Computational Physics, 469, 111522, 2022-08,
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