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Center for Computational Science & e-Systems (CCSE) of Japan Atomic Energy
Agency (JAEA) installed and operated super-computers in order to support
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This report presents the status of usage of the JAEA super-computers and
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6 H 2,261 1,221 11, 371 640 487 2,702
7H 2, 686 697 9, 030 759 588 882
8 H 1,499 700 17, 152 499 415 3, 654
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10 H 2,002 927 18, 819 505 478 8, 534
11 A 1,834 704 32, 168 395 404 4, 897
12 H 2, 595 902 33, 042 601 433 11, 024
1 H 2, 445 936 31, 819 869 450 12, 604
2 A 2, 347 857 21,934 613 575 20, 285
3 H 1, 696 940 3b, 667 916 531 12, 326
=8 24, 553 10, 491 237, 758 7,112 5,672 95, 342
R R F NS AT LG B OwR
% B 5 4 P BASE A8
—— = = RBATR
24 .4%



JAEA-Review 2009-030

32 KAHRBEERYS—

KUEAFZERRR v 2 — DY 2T AiE, EICFBR VA 7 VOERELT T FOEFHE LT
I &35 HPC2500, FHAHENFHR (b RO et Zaffir, AR - PREEHEI26R
B ENTHORHIEE) . K OYT —HF _— 2B (JFLE LT — Z R— R %) (TR B /R 2R R
TR EN D GS21 bR S T\ 5,

HPC2500 OFFRPLIE, ATERIERICAER O CPU 523 80% & i< . EIZ FBR A
7 VOFETFRE L RN L TV 5, FIREBF I, IR 7)o 2 7 L AFFEBRZE IS
BOEARG A EBA R v Z —, VAT AFEREE X —0 3 T T, -
VIR F 1R TR 7e P R IER LT D (K-3.2),

GS21 OFIHRILZL, RIFEE D b3y F - SERLERFS, CPU KEH) 23 1/2 L LT
BO . BLE, WS 2T AEOBELEHEICI - T, FO&RE], H, Bko s L aED T
W5,

725, HPC2500 1%, A NFHEFGERT DS AT b LB « 354 L, Rk 22 4E 3 HITH Y
AT LT (JRFIEVFRERT~ER) T TFETH D,

(1) FIHE#
Bk —H 591 A
(2) ALFRAESE K OY CPU FI 324 (H BI))

#*%-3.2 KUHHFEpHsE & v & — « JLEREL

HPC2500 GS21
Ny F e CPU Ry F eSS CPU
RUERPEH | ALERAR R IREfH (H) RUERPRH | ALERRE IREfH (H)
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Nuclear Safety Research Center
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Ab-initio Study on Plane Defects in Zirconium Hydrogen Solid Solution
and Zirconium Hydride
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Water Cycle Simulation by Coupled Atmospheric, Terrestrial, and Oceanic
Models
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(2 X B IRENN B OVAZEN N DFEEARNL % 2 D HKIREFIZ . KRR SN2 B U F 7 LK
REME - AL S IZ X D BEm ~OFRE &K OMAK ORI & 12512 L 5 TR OB
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1) H. Nagai, K. Tsuduki, and, T. Kobayashi; Introduction of WRF into Coupled Water Cycle
Model, Extended abstract of the 9th WRF Users' Workshop, Boulder, USA (2008)

2) JkFHMEEE, #WECAL, SR, IMRELL; BREAMTYE O FEREIE TS AT A
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3) JKFFHERE, #EE AL, SFHZH REEAME OSBRI > 2 7 . SPEEDI-MP
DOFAFE: (9) KK & B O E LR GRIR, AART 52 2009 SR OES, B/
I (2009)
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422 BF EBFARCHRTIERPEFITRIVF—IARD R)LD
NIFI—D58
Benchmarking calculation of neutron energy spectra induced by proton
or deuteron incidence
HIL T
FUHR L8 7 v — 7
1. AABEB:
JE - SR TP R Y - R Lt 7 v — 7" Tl TR T — 2 TS o H ]
FHH DG LT, RECRF W EAFEE % — (RCNP) (28T, 140 MeV D51 ASHZ
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IR OMHEEDT-DICITERHOY I 2 b—ra VHENRKLETH D . RIS
FAEHOFIHITI AR TH D,

2. NERS - ©BR
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TRELAR-THY ., QMD (B 2RO O
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LT DR &0 AT 2 P TI06 L TIE
<—# L7z,
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2. 10MeV B+ « BT ARRIGC L 5 FEEFAR _EMoEEEOR F~—7 #HE
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FHRERT DD O Y — 7 BEEILHELCE T, L LH I E O
X7 7 72— 20NT—ETHZ ENRbroT,

T T T T T T T ] 102 F T T T T
r 9 (]
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1) Yosuke Iwamoto et al., “Measurement of thick target neutron yields at 0° bombarded with 140,
250 and 350MeV protons”, Nucl. Instr. and Meth. A 593 (2008) pp.298-306.

2) Yosuke Iwamoto et al., “Measurement of double-differential neutron-production cross-sections
for the *Be(p,xn) and *Be(d,xn) reactions at 10 MeV”, Nucl. Instr. and Meth. A 598 (2009)
pp.687-695.

3) AL D TR =L —fEIZ 81T 5 180 FE 4 M A skWrmfg oM &) H
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4., SEONBTE :
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Numerical Simulation of Boiling Two-phase Flow in Nuclear Reactor
Components by Advanced Interface Tracking Method

HHOBZz, Bl oM Rk HEE
MR BGR F BB 7 L —
1. MAEB8Y:
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LU C 10 kg/ms FREET = Fuel &

B R EE (149 - } { garfzdn g _

2005 BT L. 2 |7
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e WSS

Case | Gap width [mm] | Channel number | Inlet gas velocity[m/s] | Inlet liquid velocity [m/s]
A 1.3 ! 1.00
2 1.95
0.70
B 1.0 1 1.00
' 2 1.95
— 300 : : .

> 200 Case B ' 1> —_ é 200 At Plane with
o~ 0 L . .
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R A AL T

~ § -

ic) 0 /\ /\ 0 o 95)' 0

2 v < 2 2

S s £ -100}

& -100} 5 5 &

g -200} Liquid -10 Q '% 200+ — Numerical simulation

< Gas 5] 5 Prediction of this model

3 - - - 15 8 £ -300 : : -
5% 030 o35 0400 8 F 020 022 024 026 028

Time, t [s] Time, ¢ [s]
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FRUVRIKIEG A RBAEL TEY . ZHUTKDENEOEMDREZ, MELLLET VR EATH
RN, ERENELELDOEEZ D,
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Side B TI& 2 DDOBIRIEIC K E IR EERNIRNZ L1300 5,

3. BRUR b (R, JURER. #XH) !

1) W. Zhang, H. Yoshida and K. Takase, Modeling of Pressure Fluctuation with Cross Flow in a
Tight-Lattice Rod Bundle, Proc. of 16th International Conference on Nuclear Engineering
(ICONE-16) (CD-ROM), ICONE16-48589 (2008)

2) H. Yoshida and K. Takase, Numerical Evaluation of Fluid Mixing Phenomena in Boiling Water
Reactor Using Advanced Interface Tracking Method, Journal of Fluid Science and Technology,
3,2, pp. 311-322 (2008)

3) EHHEZ, KEHE, BHED, S, RAmEPNEIC X 5 BWR JFLHNTIARS
B OFAERENT, B AMH 25 CHE B i, 74,[ 742] (2008), pp. 1278-1286

4) W. Zhang, H. Yoshida and K. Takase, Modeling Pressure Fluctuation With Cross Flow in a
Tight-Lattice Rod Bundle, J. Eng. Gas Turbines Power Vol. 131, Issue 2, pp. 22901 (2009)

5) ERMER. EHEZ. mEfz, TEE ORIEES I O ZEAB) O, B AR
PP 2008, (2008)

4., SEONBFE :

Altix3700Bx2 & 27 L& AW T, KR GBRICET 23 i I a2 b—3a %
e L. RIS AR LT 72 R A RO - FHli 21T TETH D, Fio.
PREFEE JE PH ORI RS L C TPRIT =2 — ROMGEZE Eid 5 & & b REE S - fifgtr =
— R&HWT, BREHERE PR ISR S N D IR B ORI 21T 5 TE Th 5.,
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424 SEBERBREFAY AT LADOHOXRETTI/VDOMA : FZ1EHbE
ICHIT DEEDKE RIFHIEIEDIBIRDRF

An application of a land surface model in a comprehensive system for
prediction of material dynamics: evaluation of a new index of water
sustainability for vegetation
BH e
REEEN BTSN — T

1. MAEBH8Y:

W7 N — TR TR O B 77 & OBRBE AR E O SRR EIRE T A T
2 SPEEDI-MP (235U VT, KA — Rt [#] 0O BREE A4 OO A2 il #2 2 T AT RE 72 Hi & i £
TIVORRREE L T\ D, ZOMBETET ML, BT 5 R & 2w+
FhE - A DK < B CO, DEfIEEREAZ Y I 2 b —2 a VT AME 1 RICET L TH D,
AFETIE, ZOETAESTIT I ET OG- ~EH L, BB - KB
S A KEIFHR ATREME 2R TH LWEEZ B Lz, Z ORI, KET7 L
W2 3WRGLEEISIN A, ZIE D KFAE T DOV THIFR T E 7 /L i 3 2 B3
HoTo DI, KIMRRFEY Y —ARMERAK TH T,

2. MARS - BR
AR THNZET VI, RN TN R & KEREMEE % — (NCAR)
MBAFE LTI NI RRNIFET L MMS & FEH OB ZED TV DHEE 1 IRoTOHIFR
€7 /L SOLVEG T %, SOLVEG 1%, #iFRmE I ORA - AL L OHEFRICET 5
K- B e CO2 DENE I SBFE A ENEIC L > THET AL EET L TH D, ZOETLD
Bl LT, MAE~OFKLEBRREEZZEL CWVDLZ ENETFOND, FBKILEBEL,
KL SAE~OYEBITIVRED —2 L LTEETH D Z L ITMA., FHIBKEDD 720
REBE B AR BT 2RI & o TIEBERKERE 2D T ERFMHNTND,
AIFFEDOFHEFIEIKR DL 5> TH D : £, MMS & H\WTHIER AT O K G355 ()R
KR, TR e OYOREMZL 2B L7z, RIZ, MMS TRE L7 Z TN O/ SIZo0
TINHDXGY;% SOLVEG O FHEER G & L THW IBR 2R EHEE L7 s &0
SOLVEG #tHz# £ L7z, ZOHEIZL > T, [REET VO TIEE T 5 2 & H R
PR FEKILAE BOMEWT A f, MR IR R E 2 EREICHAT 22N TE 5, ZRLET,
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Index: AD2SH W BTV D

Al = (BARE)(RT v ¥ v VARIEHE),

ZIT, RT UV VR EILIIRET — 4 (RIREBAKE) L HIE SN H1EME R+
BB 2MAORBEE TENDORBEOR | Z2£9, Ziuckt LT, AL Tl L

0 FEAA 7R ThEZE DK & TRERHE ATBEME (Water Sustainability for Vegetation: WSV) | Z#24 L 7= -
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wSy=(FE/K 5+ FEKILA & — M i &)
[ (FEHICER: + B el HE T 708 2+ LR AR ).
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DD AEAOKEW Z ERECFHIT 5720121, SKILER L MEmETHELS BB 50
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fi. BEOY (¢) BHHFHEICE SN AN (22— 45 [m]),
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Katata, G.., Improvement of a land surface model for accurate prediction of surface energy and
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deposition and water sustainability for vegetation, 2008 AGU Fall Meeting, San Francisco,
USA (2008).

Katata, G.., Held, A., Klemm, O., Nagai. H., Development of multi-layer
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425 HSRFERED FINEEICRDIEERDBE IRILFT—FEA
Bond Energy Analyses of Alloy Systems using Extended Semi-Empilical
Molecular Orbital Method
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Analytical results by three-dimensional core kinetics code
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Neutron-Production Double-Differential Cross Sections by Heavy-lon
Incidences
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Development of prediction method of two-phase flow behavior in a time
of earthauake
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Assessing the prediction capabilities of the PHITS code (Benchmark of
Spallation Models)
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S, s s Spallation reactions are nuclear reactions playing an important rola in a wide domain of applications ranging from newtran sources far
%E &i N I:F['ré é,:‘:' Q N %'fﬂ‘ =N condensed matter and material studies. transmutation of nuclear waste and rare isotope production to astrophysics, simulation of detector
sal-ups in nuclear and patticle physics experiments, and radialion pralection near accelerars or in space

Mts 3 > The simulation tools ﬁelelﬂped for thess domains use nuclear model codes
K7 (p,d,t,°He, o) K,

ta computi the production yiekls and charactenstics of all the particles and

nuckei genaratad in thesa reactions. The codes are generally Monte-Cark

AN — A N =liva impbernentations of Intra-Muclear Cascade (IN uantum Maolecutar
fﬁ&oﬁn 57 b‘ > ]\ D IE'HM‘ n;am.c:u;arm|°-{r:n‘:-.1n|=:lraulnm::b3- ::.m;lrl.llallzn?pnrclpallt -
N evaporationfiszion) modals
A RITITRE, WA
{ZIK E‘Z Lﬁﬁi/\ = Lib i a\— The Intemational Atomic Energy Agency AEA) 1] & and the Abdus Salam
— [ I\ pl o Intemational Centre for Thearetical Physics (ICTFI[2] o7 have recently
C]: é H{i{j‘(ﬂ ﬁ L*ﬁﬁ%\ 7N oeganiged an expert meeting on model codes pallation reactions. The
. . wipaits hises dEscusiad in duplh I physics bises wd ingradients of the
AAAERO STA G50 S e,
Flﬂ%—’(‘ &) D 1 l JEJ Z) % 0)‘%3 abilities of the various codes to pradict reliably the different quantities
] ~ N b i
37 AMICRHRZIT o T2, 1 Benchmark of Spallation Models | web page
(http://nds121 .iaea.org/alberto/mediawiki-1.6.10/index.php
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DDXs No.04 by JAM(PHITS) Date = 1524 29-Jan 2009

DDXs04 Fe (p, n) reaction
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T, ERITEERER. AR E LITEREY) *1: S. Leray et al., PRC 65 (2002) 044621
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IDX No.02 H(Fe,x) Fe-56(1,000MeV) by JAM(PHITS) Date = 7717 05 Doc 2008 IDX No.02 H(Fe,x) Fe-56(1,000MeV) by JAM(PHITS) Date = 1117 06-Doc 2008
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*2: C. Villagrasa-Canton et al., PRC 75 (2007) 044603, P. Napolitani et al., PRC 70 (2004) 054607
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Improvement of ocean general circulation model with Kalman filter
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Development of Predictable Technology for Heat Transfer Limit in Fuel
Assembly Based on Two-Phase Flow Numerical Simulation
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Molecular dynamics and atomistic transition state analysis for stress
corrosion cracking
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Molecular dynamics simulation of clustered DNA damage site with DNA
repair enzyme Fpg
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VA THWEERT — 2 O—EE, SCRRE SRR 2T LHAfiBIs AR 326 T
B S0 0 T2 60 O R IE )7 U B9 5 Bl P 6 | (H16 4 N N H1T ) DRER ThH D,
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1 ATEIO 508 B B (X 1024atoms/cm3)

Region T-Pu T-U Na REF DUB MTX*
25y 7.1E-05 2.1E-03 - - 8.4E-05 -
238y 9.7E-03 1.0E-02 — - 4.0E-02 -
239, 2.1E-03 1.0E-03 — — - -
240p,, 1.8E-04 9.2E-05 — — — -

H 1.4E-04 1.6E-04 — - 5.1E-05 -

C 1.4E-04 1.5E-04 - 9.5E-05 4.3E-05 -

Na 7.9E-03 7.9E-03 1.5E-02 3.8E-03 — -

Al 3.0E-04 1.5E-04 - - - -

Si 9.8E-05 8.3E-05 - 3.0E-04 - -
Cr 3.6E-03 4.2E-03 4.4E-03 1.3E-02 1.8E-03 1.2E-03
Mn 2.2E-04 2.5E-04 3.4E-04 7.4E-04 1.2E-04 8.2E-05
Fe 1.3E-02 1.5E-02 1.6E-02 4.6E-02 6.5E-03 4.4E-03
Ni 1.6E-03 1.8E-03 2.0E-03 5.4E-03 7.9E-04 5.4E-04

Zr 4.2E-03 2.1E-03 - - - -
*FCA F&¥-& fE Ik

ZIT. BT —4%F4 77V —IXIJENDL3.3 Z 7o, WO ENTIC VT, EhEAE
RO (10) 1320.003%AKK FRE (A& 2 M UE : SERE) Tho, £21T8
WTC C/EEA RS X 912, MVP K TONJENDL3.3 1%, 4@ e V72 BORHAS (T & /)R i
S DFEFEAR R T O TGS keff Ik L CRAFREREH 252 L 2R LT,

2 FERWPEEER keff IZBITD C/E

VI C/E &
FCA23 47 L 0.9986
FCA24 17 (> 0.9989

3. BRI+ (BR, TJURER. #®YXEH) .
1) M. Fukushima, S. Okajima, T. Mori, T. Takeda and I. Kinoshita; "Experiment and Analysis for
Criticality in Small Fast Reactor with Reflector at FCA,"Proc. of Int. Conf. on the Physics of

Reactors “Nuclear Power: A Sustainable Resource”  (Interlaken, Switzerland), September
14-19, 2008

4, SEONBTE :
SRS RAT & /N R ORISR ISR LT, T OMOEEZRMEL LTI U U ARA
R BOG EEAMME, A% R340 5 (2 B9 5 FEBRARAT 2 filfoe L TIT UV, D & MR D BE R
S DT IR E O FFATG A SR~ % o
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4215 Am BIEMOD X RIINANRD FILOE—RIEFHE

First principles calculation of X-ray absorption spectra of Am oxides

g s
SR IRV E R FE 7 v —
1. MAEBH8Y:

FERBEHRREIPICEEND~AT—T 7 F /4 KMA)YTHDHT AU 7 A(Am)Z RN
L72IRATRAEH(MOXRELOBRR M ED LTV 5, O Am I MOX BREL O ) 725
iFvEE LT, X BRI AL FWXANES) N & 5, T DIEHT O 7= k%3 DV-X a 43
BUBEEZ AWz, 2D ORI, HERTRIREEBRT 5 L & bITRERBRAZ IR L TE
fEd %, L7ehio T, KM CERBOFENMNE L 25 2 b, KRAGHE#Z AW T
Tk L7z,

2. MARS - BR

JiF ) F— ORI ITEWERHE BB O I MA A& SN D, 2O MAOHT
Am (FFRVEEHPEREEDRH Y . LbEHFGTH DL, B A 7 L0z T Am 25
ATERE TR EHI(MOX)AEHT X 2 RBE° Am OB IER STV D, ZD7DIZiE, Am
% WICEEACREL OB S D TR Y . A72d ki FiE & LT XFRRINA~RZ hv
(XANES) B3 ®H 5, L L7R5H, ZHETAmLAEYD XANES O IE-H5r1#E D 5T
Rhotz, FZ T, AmBBRE®TH D AmO, IZ OV T, XANES ZHlliET 5 & & b, DV-X
a 57 FRLETEZ W T, JIE L7z XANES O &21T -7,

FREICHWZZ AKX —FET /VE Am ZF0E LT, ZTDOFEPHIZ O JF 1% 8 B\ T Oh %t
FRE 72 B[AMOg]* TH Y . FIERENT Am Is-11p & O 1s-7p & L 7=,

AmO, D Am Lj; XANES OHIERERAZK 1 (@I d, ZOART MUZIEEHRYA T A
EMFENDRIHOE—2 A LZNED 40eV BT RLX—MIZE—2 B BFET D,

AmO, Am L, edge XANES [Am0,1'*" (AmO,) Am L, edge XANES

8 !
s 37 E
e
Ve
1 3y7g 34731

s
8y
241// 2675 7
Iaad 11 ||. \,II
3

18y,
grym 3 yi 4175;
I I I | | | Y| I | 1 II
18500 18520 18540 18560 18580 -20 -10 0 10 20 0 4

(Measurement) (Calculation)
A

Intensity (arb. unit)
Intensity (arb. units)

gyag
1

3
0
Energy (eV) Energy (eV)

1  AmO2 Am LIII XANES, (a) EB&, (b)FtH&
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I BT, TVEE AP FET D, B
BZ LY 557 Am Ly XANES &85 [An0,)"> (An0)
ERZ K1 (IR T, 72FB, RARIELA
HLE(LUMO)D =X)L ¥ —% 0 & LTV
5, M1b)Xv, =27 ABET—L
MG A 2L U, IR RITER A~
M ZHBELTWS, £/, RUA T
ALDE—=7 A9y 7, & 1417y,
Doy FHEUEA, B —2 BIZIE 28y g,
33-34y gy & 1819y 7, DY THAIEAS, T
— U AT 23y g DY TEE D T
HLTW?,

I b, TS ADFET S, F
B2 X 0547 Am Ly XANES & &% \
ERZ K1 (IR T, b, RARIELA 0 4-6f
HLE(LUMO)D =X)L ¥ —% 0 & LT
5, M1b)Xv, =27 ABET—L
MG A 2L L, IR RITER A~
P EFRLTNS, £, KUA T o 0 o 10 0 B 40 5 o
ALDE—=7 A9y 7, & 1417y, Energy (eV)

Doy FHUEA, B —2 BIZIE 28y g,

33-34y g5 & 18-19y 7, DOy FHIED, T 2 Am FRE¥ D Am d- O s-f %455 DIRERE FE
— U AT 23y g DO TEE D T

HLTW?,

Am Ly XANES &S HEEDORBREH G T A7, Amd & O s-f sy D IE 5 A iElk
DARBEZE FE(DOS)Z X 3 1T/R T, 2B, THRALF—ZTLUMO %20 & LTW5, X2 XV, Am
d ST OHFTH, 0-18 eV Tix Am 6d N ERKT THY . 18 eV LLETIEMD Am d H 4323
TRy Lo TS, K1 (b)E DX Y, Am Ly XANES [33E 5 A HEK D Am d %45y DE
THEEZ B LTV D,

O s JATIZOWTIE, 03s il D DOS (X 2eV IZE—27 3B 5 A, Amd sy & 1HRAK LT
W, FT72, 03s A D DOS (F42 eV HTIZE 9 —DDOE—7RNH 0 | o Os sl
49eVIHIICE =2 RH D, WTiILh Amd s IR LT, ©—72 BOEKIZHF S LTV
%o Op HITIZOWTIE, O2p i571E 6-7eV TAmd iy IR L CE—2 ARV A N T4
NDFRRIZE G L TNB A, 0 3p iMoo Op lirid. Amdiksy & & £ 0 iEmRES, v
— JHEEDOERIZIZ S E VA E L TR0, Od 7z 20Tk, 03d %453 DOS 1% 14 eV
EATeVICE—I BB, Amdmr EIRELTE—2 A L E—27 BOERKIZHGL, &6
(2, 19eV T TH Amd il IR L TT—/uiiE A DOFERIZHS LTWnWb, £z, ftho
Od 4D DOS 1L 58 eV HLIZE—2 3%V | Amd 4y LR L TE—2 B DEKIZH 5

Density of Sates (arb.units)
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LTW%, ZhHDZ b, OdETIEnT o — 2 BiEORKICH A5 LTnd, Of
R4y DOS 1% 30eV & 37eV D 2 fEpTD B — 2 NFEET D, 37 eV AT TIE Amd f%y &R
L TE—2 BOEKIZTEE LTV,

PEXY . AmO, TiX, UL F T4 (E—7 A, Am6d & O2p, 3s, 3d & DRI
R L, 7— /U #EEA)IE, Amd & 03d EDRKICER LTS, 62, B—27 BIiL50
eV LD Amd il5r & Os, d, f R & OIRAICER T 58K & 30-40 eV D Amd il & Of
R Gy & IRAIC EE IR 5 fEI IS KR T & B,

3. BRUR b (R, JURER. #XH) !

1) C. Suzuki, T. Nishi, M. Nakada, M. Akabori, M. Hirata, and Y. Kaji : ”Calculation of the
electronic structure of AmQO, and Pr¢O;; for XANES analysis with redox property”,
International Journal of Quantum Chemistry $&8#{ T iE.

2)  SoARRSR, VERISE, hHEIESS, ARUDCHE, SR, IRIFT 0 Am BRI O X BRI A
7 MV OE—JFEEFE, DV-Xa BFEHSS 21, p.162 (2007).

3) C. Suzuki, T. Nishi, M. Nakada, M. Akabori, M. Hirata, and Y. Kaji : “First Principles
Calculation of X-Ray Absorption Spectra of Am Oxides”, The 5th International Workshop on
DV-Xa, Himeji (2008).

4)  EnoARFRSR, VERISE, hHEIESS, ARUDCHE, SFEBE, IRIFAT  CAm BRAEY O X BRI
AN L= REE RIS XD =, AT 5ER 2008 SERKOFER, A
(2008).

5) C. Suzuki, T. Nishi, M. Nakada, M. Hirata, M. Akabori, and Y. Kaji : XANES and the
electronic structure of Actinide oxide”, Material Models and Simulations for Nuclear Fuels
(MMSNF-7), Karlsruhe (2008).

6) ERARENEL, VGRS, TREIESE, ARIESCHE - HEE, ITEIFAT” Am BR{EP) D XANES &
TAEIE”, ARG T4 2009 FEFROFL, H L (2009).

4, SEONATRE :

VASP <> Wien2k <° PHASE % T, MA-MOX BRE D ¥kl Sk Bk A s 4
P35,
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4216 TCABKERDSVIFIMNCHITDAM-241 5T
I EDEEAT I

nalysis of Reactivity Worth of Am-241 Sample in Water-moderated UO,
Fuel Lattices at TCA of JAEA 1

P
Rk e AN B3 7 v — 7
1. MAEBH8Y:

MOX BREHH D Pu-241 1T K 14 42T Am-241 (AT 25 Z Lo b | BREHEGERE ) S
REFE] DS REDAZ DI TERBHR I IZTR W R PE T IRIE Td D Am-241 BNEFEI N TL b, i
ST, 2O &SRB E DT AR D ORI R E R < PRI 2121E, Am-241 O H 1
BT — 2 OFENEE L 725, £ 2T, B 5B 3L X —fEIl D Am-241 DT
— X ERGET 52 LA B E LT, BOKERRERIEE TCA ITHEEE Lot A7 ML
DRI AT D 6 FFEO SO CTEME L 72 Am-241 5 > 7 0 O RS FEARALII E 25k % v
RN LT, T OMITIZIL, B2 TS O SR A FEHI AR AT RE it = 1 L %
—Er T ikEE AN, %/7w®mé&ﬁﬁfﬁﬁ%%/7w#ﬁé%Akﬁmﬁ
BAOFIEEROELVHET L N0, MEEEDO BVWHEMBREELHEL 2D, KA
ﬁ%%_iéﬁﬁﬁmoﬁﬁﬁﬁﬁ%#MET%oto%Egi\&T—&menas
RO 21T > 7208, AREEFE T, Am-241 5 — X OS2 52 AR & LT,
JENDL-3.3 {2/ % TK[E > ENDF/B-VIL, KM D JEFF-3.1 <2k 19 - RICAR S 7=k
[£/® JENDL/AC-2008 ® Am-241 %7 — % ZHWC LT 217> 7=,

2. MARS - BR

FEHIL, ARIHRBHMARE (VI VD & 0.56,
1.00, 1.42, 1.50, 1.83, 3.00 &iig/i< 21k
SHZ6FHIHDO Y T IFLOHLNI, AT
U RAEIEE LT Am-241 BR{L)(22.8g)
DY TNEFAL, ZOV T IORIG
EMEZHEL-bDTH D, VTV
JEEMEIR-11~35 > R THY ., ZFDH|
ERAAITE04~2.0%TH->72, Am-241 O
BRI LEWERKILTHL Z b, 2
DY I NVEOSEAMMEICFE & LTHEET D
DIXFIZFE DR T D, FFLHLIT 0 ===
WA L 7= 3 > 7t O T 0 L 3 10 10 107" 10° 10" 10 10° 10°*
. A R S e R 2 ASTREFIRILE— (eV)

4 107

51

i
w
=

|

2 107°

1 107

WMERISE (EEHEA)

ERAE .1 Y7o Am-241 HiER RO
TRV —R A D b (R A0
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ZOfEN A T XL —F T hr a— K MVP T4 o 7=, AL a R L= KRoh
DY TNV EFAT DA L L WGE0K .2 T, F7aiie A R U —$50~170 8 &
WO IERZRFHR 21TV, G R keff 23RO T, TN DO DEL Y Vo 7 VG FE A %
AL R L~ ThHHERAEL0.6~1.1 % TH-, TN DOFEIT, WHIFEH
Altix3700Bx2 @ 32CPU W HIFHHIZ X 0 FhE L7z,

RS & U CRHEME & EBRIEDO I CE 2 X 2 (R, MR N L 72/t i,
JENDL-3.3 # AW 7=354 . FHREIFSERE 4~9%it/ Nl LTV /=, JENDL-3.3 Ot v (i
JENDL/AC-2008 O Am-241 7 — % & % & | 2 < OFF LT Z O/ NI 23 88 S 11 A 18
M2MH 7z, W2, ENDF/B-VIL # i\ % & | Z< OIFLTHE/NHMEORENKRE S 2oz, L
UG FFLIZEBWNT, Am241 7 — ¥ #1825 Z L IC L A RISEMIEDOZEbiZ/h &
<, BT HNVEHEDOKFHFREZED L)L T Lo Tz, Tk, Bho o gLy
—FEIRICRB VT, WINOET —% 7 7 A /L1 O Am-241 fi5E S B fE & /Nl & 72 -
TWAZEWRBRTEXS, Z0LHIC, 10 By MEEO/NS ot v 7V MBIz LT
b, HiET R X —F T kAR L, KREBEHRIC L D o TPV OIS T —
H OFESIRRH N TE D Z EvbhroTz,

1.1 |

® JENDL-3.3 T =EvFhLDstE Ok SRE
O ENDF/B-VII
1.05 | © JEFF-3.1 BIERELEVTALDOGEOHIARELERK i
1 JENDL/AC-2008
1 il 1 T T T
1 1 | 1 1

C/E

0.95 L /D

0.9 | %

[¢

o--
0,85 < B FLOHEFOFEHIRILE) :{ANEEED ) >
0 0.5 1 1.5 2 2.5 3 3.5

Vm/VFf
X2 Am-241 DT — X %78 2 TOfFNTHE F(C/E)D LL s

3. BRURE (R, TURER, #wXH) !

1) T. Sakurai, T. Mori, T Suzaki, et. al., “Measurement and Analysis of Reactivity Worth of
Am-241 Sample in Water-moderated Low-enriched UO, Fuel Lattices at TCA,” to be
submitted to J. Nucl. Sci. Technol.

4., SEONATE :

OB OWT S, Y TVRISEMMEORE & f#T 7 b 2 OIS T — 2 OFF
SYEYIRRHI AN T & D K D 70 T2 R i SR SR 2 Bl % 72 8 O P AT & S0 L TAT <,
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fEP OMZRUZ MEBIEOBFESDBIR

Reproduction of oceanographic structure off Shimokita Peninsula

using Integrated-POM

Ok R, IR w2, /K il
BRETENREATSE 7 LV — T

BUE, MHEBRBE I SN D U RO RAT « S8 E THIT A3 Ea— R AT A
ZEAFE L TWD, RV AT AT, BHEOBATEZ TRl 2K P B EERERAT T = — R
EMEAR OB « ILHA TR DWRIEER T = — RO S, A7 AR THEHT 21
KPEER T 22— Rk, 7V A B RFMNBEIFE L7z Princeton Ocean Model (POM) [ZJF 7
TR THEBEIBINE O R E L ZIT > 72 [HA POM) ThDH, AWIETIE, ZOHAE POM
ZHWTKIR, 5y, RGEOMERE A2 BT 52 2 BN E T 5,

2. NERB - BR:
PRk 20 FEEE I, AL AR OB E R O FH 2 BEE L7z, ANHE TR L O
T—2ICEE (BEEH) EEERAT2E EBICRAT 4 VTR EER o7, FHEIE. M
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D 10 B OFERZ WIHME, SERE & LT
FREACEEEOTERR 150 LIV o fEE (X 1)
WZxt LTy VAR ORE S 21T o T2, ShERfEK
LR AT 4 v THRERIC T D 22 R R AL FE Hr
I£1:3Thd, £z, AWFETIL, FI ¥
F 1D POM 237 H L TV BN EJERE R TH
DH— D 7~ PERE SRR R4 2 BB drHE
DA W HE72 RV BT 5 HAY TR/
BRI S POM (ZREE L 7o 2 H Y 7~ AR
REMRWFHE AT TV 5, LLFICEOfRE
ROWEZ T,

RAT 4 CTRERERD S B A&
WELIC BT HEE (10m ) 1281 5K
R O OFVEEREZ, B2 (7T H) %8
ELT, K2, 3icENThURT, TR
M, BT s TS DI L, ME Tk
EilE. B Lo TR Y, BRI
BT A V—REENA RN D00, T
5 O AFBLR B 5T D — K72
AL R R b D Lot iz,
KiR, HOOFEEEIBCONTEH, Z 2T
AR DAL S THLD A2 DWW T ZE L2 1ufE ]
DOFEFRITRE RV, Zhb b ZE R b0 L
725 T,

B4 413, BEEOWHEESMM TH D, AL
TN, FEERCREIANL &V 5 KBy
i, B, =k, JbviE O R R CEERRDN A
AT, BB OHMENEF L E L
oK (R X 0 AKRALORWGER) DIER 2
EL ZIVE TOBMN B BTV DY E
FE3 AR DR AR FBLT D4R & 725 C
W5,

X 513, WROFEHES 7 SV DA%~ L
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F7-. db#E 350 ~39° [ZR.D
N B EEEHEI Y & KRR D D

KT R AL SR oD AL — , ,
T 7T 5] 2 T S 7 R R 2 Vel
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—>

W72 SN DD KB 72
HE B IRG S TV D, FRIZ,
JEHRE T OFEBRTTIE, Sh56
RIRIFIZIIREFEIY L 72> T
WIZAS /NEIR OO R T A
DUFERIEERE T /W K D FF
BAEIR & /e URCRFREHEI D 1T
BEEINLTND, ZhbDZ
EING | HEEIRE T OIS
BUE I8 D it i K 72
RSV 2 EA% BN
ZIRRARH L0 SRR s R AUHICBT D E AR ) EB(10m 1)
Th o5, TAMEHROHET WA VAR

EO ML, RFUIFFIZE

WTIIHIREB TE BRI bND,

3. BRUR+ (BR, TJURER. #wXEH)
1) BARFIFEBRFAE, AR IC BT 2WEERRE T3l = — Fo®E () , F
i 20 AERE () WEAERF PR BV 1 52 SEAF 28 Bl R s 35, 69 p. (2009).

4, SEBOMBFE :
AT, RITRINCRAET 2 7 A ZOWHE, JSHMEE A~ T 5 720 & & 72 % #4415 O
i b EBIBIAIE & A & 5RO EN - BEER SIS T Bl FHET Sy
b OEEfE, FHET— RRONT A — X DI LRI AT TETH S,
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43 SFE—LANAZRELR]

Quantum Beam Science Directorate

431 BEREV—T—DBEAREFROS—RIEFTE

First-principle calculations for interaction between laser and condensed
matters

oE B

VI ab—a VIS A —

1. FAEBE8
BRY : L—— L EROHAERIC L 2EFFAF I 7 AL E TR 25— [RHEFEN D

B SN T 5,

HHAEHE D OALEATHT
1. ALV A =P —Z W IS EREFIIWSCO)BLIEF A 272 IEEAR I T L 5
FRISTIR BRI 2T 2 & & bIT, @SROFNARSBESIN, RO,
firzbAs+ 2.’
L—P—BHOEFHA T I ADE—FE Y I 2 L —3 a3 ST K DR FIEDOM
L ZIIC K DN AT 5 Z & TL—W—IZ L D & 1-Hil FIEBRR D % 0 FeffE
REHRD,
ODS #l7¢ & O EHENTREE L — W —HiB) 7 ~ A7 1 — 7 OBHFE D 2 O FREF 4L

2. OtET - BODEORMEMBERE TIZ, XUy b L=V —DF LR LT LL
ADIRELL 108 f5~D[h) L, XHRL——T 0.1Hz O LRIEZ LI T 5, £z,
T NSV A SRR X BROFEAE A FIRE &3 D FL SV A N R EE L — P —H T, =%
S — R RIS SRR BLO =D DIRT X v ¥ AKRERE F8ERT 5.
U—Y—BRICBIT D HFR-FHCZBIE 7 —%-0 L —F— I L 2B ERED

it O 2 D FERERIF 52

2. MARS - BR
BONTBREEZDER -
1. HHEFmERROY I 2L —a v
L@ T — IV BTN S Si02 DYEIC L AR RO I 2 L —a vk
T, EREOMT SRERHICHE L2 E ORI —0M a2l LN Lz, £7244
TEY R TRLNTE T 7 ASIREIN LS00 o702 L b FEERPNITRIED B 25 REohk
BREICEVIEENPRELS BT HAEERH DL EN -7, GaXl, 3. 4)
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2. FERNERCO @R E R SA

ZATEY RIZL—F—% S LT REOE FIRENN L — Y — OEE R OBEEAS DRy
NEITR ERERENEELTWDZ ENGhotc, £EREFREOBEZHET S
Z\ LB HFE AR & RIEEM DD OEHN RPN EETH D Z L nnoTe, GRX2)

3. ETEEMEOEEORMELY

L—HF—IC K DBFFIE T/ IV AENEL 2 HREEIIRDH LEX LTV D E T
A E - I 2 L—y g VERIIRBEL D FER N n 7 7 A% L, Zh
LV EREFORIRLICRIT DB EROFEL DL 2 ENAREL 72D,

4. EFREIZED %%Fﬁ'ﬁiﬁODWM

L— =il L D ERBOBIAWE ORHEIC S 2 D AT FIEKR T 1
77 habig Lz, x_%b (&0 LY — R O ER DR ERIEA E RINZFHE S D Z &
MATRE & TR o Tz,

3. RV (R, TJURRR, #XH) !
mXFER  (EREHY)

1)  ‘First-principle electron dynamics simulation for optical breakdown of dielectrics under
intense laser field’  Otobe et al., Phys. Rev. B 77,165104 (2008)
2)  ‘First-principle calculation for high harmonic generation in diamond’ Otobe et al.,

Comput. Theor. Nanosci. F8#iikE

3)  ‘First-principle calculation of the electron dynamics in crystalline Si02°  Otobe et al., J.
Phys. Condens. Matter 21, 064224 (2009)

4)  ‘Influence of laser irradiation condition on a femtosecond laser tomographic atom probe’

Nishimura et al., Ultramicroscopy ~ $&#A &

ERESBE TOAEREE
5) International Conference on Quantum Simulation and Design 2008 (QSD2008)
6) 6th International Conference on Photo-Excited Processes and Applications (ICPEPA 2008)
7) International Symposium on Ultrafast Intense Laser Science (ISUILS7)
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2. BOEENZ X DEFERREOZIEZHGNIT D

3. i, ﬁﬁf@VW%~ EFEEREY S 2L —Ya VEARRICT AT 0 7T L&
L, L= —Ilc L HREM L, HIEHOYIEREHOT 5,
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4.3.2 DNA DKFEtETSEDE 2897351
Evaluation of DNA hydration calculation methods

RS

BmE—A RS FrIal—ray

1. MAEBH8Y:
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MR dsZ 2 RHLE, ~A =7 N —TOKFRZ =%, BHITKSTOEDTY
N UEHE T ) o VB REICOIRWIER L KRG 2OTEELTEERH Y, BAIZ &
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3. BRI (BR. JURER. RXH) !

1) Yonetani, Y., Maruyama, Y., Hirata, F. & Kono, H. (2008). Comparison of DNA hydration
patterns obtained using two distinct computational methods, molecular dynamics (MD)
simulation and three-dimensional reference interaction site model (3D-RISM) theory. J. Chem.
Phys. 128, pp.185102-109.
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43.3 UL—Y—RNFILREERCRET SEUBHRIN

Numerical analysis on experiments of laser particle acceleration
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BOOmfcHE, mE M, 7T T kASA
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[1] S.V.Bulanov, et al., Plasma Phys. Rep. 31, 409 (2005).
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3. BRI (BR. TURER. #XFH) !
1) Y.Fukuda, et al., "lon acceleration in the interaction of short pulse laser radiation with the
cluster target ", The second International Symposium on Laser-Driven Relativistic Plasmas

Applied to Science, Industry and Medicine, Kyoto, February 2009.
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43.4 MEIERZYVIVIRBINDDIZHDESBKRIBE v #RIC K DHEIE
@AY =<alb—y3Y
Simulation of Radioisotope detection by nuclear resonance fluorescence
with a quasi-monoenergetic gamma-ray for radioactive waste
management
ESRE LY/
ERL Jt&EJRBARMIIE 7 L —T
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i), 2009 R 7)1 FROFEL, (2009)
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43.5 MEHRME SIC T/ N\ RABRICIRDOE—RIBD FENF
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First-principles molecular dynamics simulation of oxide layer for SiC
devices
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4)
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8)
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Si

T.Ohnuma, A.Miyashita, M.Iwasawa, M.Yoshikawa, H.Tsuchida, "Dynamical simulation of
Si0,/4H-SiC C-face interface oxidation process at 1500K ", E-MRS 2008
(2008.9.15)(Warsaw).

A.Miyashita, M.Yoshikawa, T.Kano, T.Ohnuma, T.Sakai, N.Soneda, M.Iwasawa,
"First-Principles Molecular Dynamics Simulation of SiC Devices: Generation of Amorphous
Si0,/SiC Interface", Annual Report of the Earth Simulator Center Apr.2007-Mar.2008,
pp-239-243 (2008).

BB, KGR, AIEEET. tRF— E)IEA S-S FE AT K
% Si0/SiC S O RMAHAEAFAT 1. 5 3 Al & IS AT IE Y v AN A
(2008.10.9)( i li7).

A.Miyashita, T.Ohnuma, M.Iwasawa, H.Tsuchida, M. Yoshikawa, "Amorphous SiO,/SiC
interface defect structure generated with first-principle molecular dynamics simulation”, 2008
MRS fall meeting (2008.12.2)(Boston).
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43.6 BEREAMAERIREMICDZENNR | EFREHIE
[C K DA
Multilevel effect on ultrafast isotope-selective vibrational excitations:
Quantum optimal control study

L=V =W E RIS N — T
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PIC simulation of proton acceleration by a laser pulse
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High energy electron acceleration by intense laser
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First Principles Molecular Dynamics Simulations of Chemical Reactions
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Interactions of x-ray and matter
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INnteraction processes of clusters with intense laser pulses
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X-ray free electron laser", 50th Annual Meeting of the Division of Plasma Physics,
Dallas,Texas, November 2008.
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PIC simulation of the Laser Wake Field Accelerator

Timur Esirkepov
KBSV Ialb—a VI N—T

1. NARB:

With the help of 3D and 2D multi-parametric PIC simulations, the wake wave generation and
electron acceleration by a tightly focused intense laser pulse in underdense plasma is investigated.
A new effect of the bow wave formation is identified. The experiments on the intense short laser
pulse guiding and electron acceleration in the 4 cm capillary are explained. These results are
obtained in the framework of the mid-term plan of the Quantum Beam Directorate, for the topic

DEEA - BOSOEORBEINBHAFE T, XZ T ks L—=F—DF VAL T LR

DI 108~ B, XL —%—T0.1Hz O LRIEA EBLT 5, 72, 7 M
PV A BRI X RO E AIRE L T 55V AR EBREE L —W—HiF, = L —[alY
IR IR EB OO DIRT X v Z A REIRE AR D, )

2. NERS - R :

1. The laser-driven wake waves in plasmas are used in the laser wake field accelerator (LWFA)
[1] and the flying mirror (FM) [2] concepts. As well known, a tightly focused and sufficiently
intense laser pulse excites a wake field in the so-called bubble regime, where, in addition to a
longitudinal push, the laser pulse expels electrons also in transverse direction, forming a cavity
void of electrons in the first period of the wake wave. Our 3D PIC simulations show that when the
waist of a sufficiently intense laser pulse is less than the wake wave length, the expelled electrons
can not be confined near the cavity and their transverse outflow forms a bow wave, Fig. 1. Here the
laser pulse with the initial intensity I=6x10"*W/cm?x(1pum/L)?, corresponding to the dimensionless
amplitude a=eEy/m.wc = 6.62, propagates along the x-axis; it is linearly polarized in the direction

of the y-axis and has the size of 10A in every direction. The Bow wave

o o . ZIA TWB
pulse is incident on a fully ionized plasma slab with the 80 T

40
electron density n, = 1.14x10"cm™x(1pum/A)*. Here A and 20
o are the laser wavelength and frequency, e and m, are the \28

charge and mass of electron, E, is the magnitude of the \;g 2 cavity , Oe‘éov/l
18t cavity BY

. . . . o —=0

laser pulse electric field, and ¢ is the speed of light in <o “0 60 s 7o

vacuum. In the simulation, the ion response is neglected.  Fig. 1. Electron density (coded into
color, C, and opacity, O, with
ray-tracing) in the wake of the
X, y and z axes; the grid mesh sizes are dx=A/32, laser pulse, which is represented
by the electromagnetic energy
density isosurface (E*+B?)(m.o
Simulations show that the bow wave can significantly  c/e)’=4 (red), at t = 100x21/®.

The simulation grid dimensions are 4000x992x992 along

dy=dz=\/8; total number of quasi-particles is 2.3x10"°.
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increase the electric potential of the wake wave and that it facilitates the transverse wave-breaking
which causes the self-injection of electrons into the accelerating phase of the wake field.
Simulations reveal that the multi-dimensional effects modify the scaling laws of LWFA
acceleration based on a 1D approximation or on the assumption that the cavity size is determined
by the laser pulse amplitude. The bow wave excitation in underdense plasma by an intense short
laser pulse is a new effect reported for the first time.

[1] T. Tajima and J. M. Dawson, Phys. Rev. Lett. 43, 267 (1979).

[2] S. V. Bulanov, T. Zh. Esirkepov, and T. Tajima, Phys. Rev. Lett. 91, 085001 (2003).

2. At the Kansai Photon Science Institute, experiments were performed where the high intense
short laser pulse is guided over the 4 cm in the plasma channel formed by the discharge inside an
ablative capillary. Fast electron generation was detected. Depending on the laser pulse energy, the
fast electrons show a quasi-monoenergetic spectrum with average energy of 20 MeV or a
quasi-maxwellian energy spectrum with energies up to 300 MeV. My multi-parametric 2D PIC
simulations helped to explain these spectra. In the simulations, the p-polarized laser pulse with the
wavelength A and the dimensionless amplitude a, corresponding to the intensity I =
ay*x1.37x10"*W/em’x(1um/A)* interacts with a channel filled with plasma of the density n.. The
laser pulse amplitude varies from g=0.5 to 2 and the electron density - from n.=0.9x10"n., to
10”n,.. The initial size of the laser pulse is 10.5Ax36\. The plasma is homogeneous in the
longitudinal direction. In the transverse direction, the density profile is parabolic, with the density
minimum on the axis and the transverse size of 100A; the minimum-to-maximum density ratio
(between the density on the axis and at the periphery) is 80%, corresponding to experimental
observations. The mesh step is dx=A/16 in the longitudinal and dy=A/8 in the transverse direction.
The time step is dt~0.0531A/c. The number of quasiparticles is 3.2x10’.

In the case of a low density, n.=0.9x10"n,,, and relatively small laser pulse amplitude, a,<0.5,
the interaction is weakly nonlinear; the laser pulse initial waist is well below the matched waist
while the pulse power is well below the relativistic self-focusing threshold, therefore the pulse
undergoes a diffraction and its waist slowly increases approaching the matched waist value.

For amplitudes a¢>1.5 and the above-mentioned range of the electron density, the laser pulse is

self-focused due to relativistic effects.

The wake-field excited by the laser ™ @ (b) .
pulse undergoes the transverse wave %60 03 210 , 03
breaking and the electrons are injected ° :: - ° 1 .wo&
into the accelerating phase of the o 2 a0 & @ o s 100 15 zoom

£[MeV] £[MeV]

ke-field. Th i .
wake-field © maximum - energy Fig. 2. The electron energy spectrum (curve; left

gained by accelerating electrons  vertical axis) and the energy-vs-angle distribution
(grayscale; right vertical axis) at t=3900x2n/® for two
cases: (a) ap=1.5, n=2.5x10"n,, and (b) a=2,
1000-40002. in the plasma channel. The  n.=10"n,,.

saturates after the laser pulses passes
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electron energy spectrum is rather sensitive to the initial values of the electron density and the laser
pulse amplitude. For the parameters close to the experimental conditions, the experimental results
are well reproduced. Fig. 2 shows the electron energy spectrum and the distribution of the electrons
over energy, €, and angle between the electron motion direction and the channel axis, 6. In the case
of relatively low electron density, n=2.5x10"n,,, and the laser pulse amplitude of a,=1.5 (Fig. 2a),
the quasi-monoenergetic energy spectrum is formed approximately at the time t=3900x2n/®. The
energy corresponding to the spectral peak is significantly less than the maximum energy of the
electron beam. The wakefield still has a regular structure when the quasi-monoenergetic spectrum
is formed; later it deteriorates as the laser pulse depletes and gets strongly modulated. For the case
of a more dense plasma, n.=10"n,, and ag=2 (Fig. 2b), the spectrum saturates earlier, becoming
quasi-thermal. The laser pulse undergoes strong modulation at t=1500x2n/®. A relatively weak and
irregular wake-field is produced, which facilitates broadening of the electron energy spectrum. The
simulations lead to the conclusion that the fast electron generation occurs due to the self-injection
owing to the transverse wave breaking of the wake wave which is caused by the relativistic

self-focusing of the laser pulse.

3. BRUR L (R, JURER. #XH) !
1) T. Zh. Esirkepov, Y. Kato, and S.V. Bulanov.“Bow Wave from Ultra-intense Electromagnetic
Pulses in Plasmas”, Phys. Rev. Lett. 101, 265001 (2008).
2) T. Kameshima, H. Kotaki, M. Kando, I. Daito, K. Kawase,Y. Fukuda, L. M. Chen, T. Homma,
S. Kondo, T. Zh. Esirkepov, N. A. Bobrova, P. V. Sasorov, S. V. Bulanov. “Laser Pulse Guiding
and Electron Acceleration in the Ablative Capillary Discharge Plasma”. Submitted to Physics
of Plasmas, 2008.

4, SEONAFE :

With the help of 3D PIC and multi-parametric 2D PIC simulations, the investigation of the
intense laser pulse evolution, wake field generation and electron acceleration will be continued, the
new scheme of the ultra-bright X-ray source will be studied as suggested in our recent publication
http://arxiv.org/abs/0812.0401, as well as the dependence of the ion acceleration in the RPDA
regime on the parameters of the laser and target will be investigated. In addition, a support for the

laser-plasma experiments in the Kansai Photon Science Institute will be provided.
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Self organization of high intensity lasers

James Koga
HEFVIalb—va VRS A—T

1. MAEBEY:

One part of the mid-term research plan (2005-2009) is to generate atto-second X-ray pulses. One
way to achieve atto-second X-rays is via relativistic mirrors. Two laser pulses are necessary. One
to generate a relativistic mirror from breaking plasma wakefields and another to reflect off the
mirror being converted to ultra-short high frequency coherent light pulses. One possible way to
tune the X-rays is by controlling the blueshifting and spectral bandwidth of the source pulse. In
experiments performed at the Advanced Photon Research Center (APRC) ultra-short high power
laser pulses interacting with neutral gases showed both fixed blueshift of the laser pulse and
ultra-broadband radiation, super-continuum, generation. The goal of this calculation is to
reproduce both these effects simultaneously and determine the controllability of such a blueshift

via the initial focusing strength of the laser pulse.

2. NERNB - KBR:

One way to achieve the mid-term

. P=2 TW
' ‘ ’ ' ' "T—1 Torr plan of achieving atto-second X-ray
a ) 100 <) |—ioTor
% 3 WM/\ —_a00Torr| pulses is via compression of laser
-1 M ) 4 . e . . .
Q 100 F M" / \ pulses using relativistic mirrors. This
s 00 200 00 o00 compression using relativistic mirrors

has been demonstrated [1]. By using
Wavelength(nm) appropriate parameters ultra-short

Fig. 1. Spectra of laser pulse in an experiment with a ultra-short laser pulse propagating X-rays could be obtained. Since

in a gas chamber where the wavelength is in nm and the gas is Helium with pressure in

tuning the wavelength and spectral
o bandwidth of the light is necessary,
controlling the laser wavelength and spectral bandwidth are needed. One method includes
controlling the wavelength and spectral bandwidth of the reflected source laser pulse. In an
experiment involving the injection of a high irradiance laser pulse into a gas chamber carried out at
APRC a fixed blueshift of the laser pulse was observed [2]. Figure 1 shows the experimental
results of the spectrum.  An overall blueshift occurred when the laser power, P, was above the
critical power for self-focusing of the laser pulse, Pcr.  'When P>Pcr, the blueshift was
independent of the pressure and type of gas, which had not been observed previously in other

experiments. At higher gas pressures a broad spectral region extending to short wavelengths,
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super-continuum radiation, was observed. This super-continuum has been previously observed in
experiments involving weakly focused high power lasers propagating in neutral gases and in
previous large simulations [3]. However in these experiments with a moderately focused laser pulse
both the super-continuum radiation and a fixed overall blueshift of the laser pulse was observed for
the first time.

We use the nonlinear polarization ionization code (NOPIC), which includes the finite
response time, nonlinear polarization, and optical field ionization of a gas directly solving
Maxwell’s equations with initial focusing of the laser pulse [4]. Using NOPIC we investigated for
the first time the dependence of the total shift of the laser pulse on initial focusing angle without
envelope or other approximations.

We used a laser pulse length of 266fs with a wavelength of

1 micron. There is a background neutral gas and the laser power 310°

is above that necessary for self-focusing of the laser pulse.
Figure 2 shows that (a) for RO /zf >0.46 the blueshift is nearly
constant and (b) for R0/zf < 0.46 the spectrum changes where

|[E(K)| (arb. units)

RO is the initial focusing distance and zf is the theoretical

self-focusing distance. This indicates that there is a critical

focusing length for the nearly fixed blueshifting of ultra-short

(b)

laser pulses in neutral gases.
210° L

|[E(k)| (arb. units)

[1] M. Kando, M., et al., Demonstration of laser-frequency
upshift by electron-density modulations in a plasma ;
wakefield, Phys. Rev. Lett., 99,135001-1-135001-4 (2007) 00.}‘-.-

[2] J. K. Koga, et. al., Fixed blueshift of high intensity short

pulse laser propagating in gas chambers , Physics of Fig. 2. Spectra of the laser pulse for different

Plasmas, 7, 5223-5231 (2000) initial focusing angles: (a) small and (b) large
[3] J. K. Koga, Observation of supercontinuum generation in  where A, is the initial wavelength of the laser.
the direct simulation of an intense laser pulse propagating
in a neutral gas, Physical Review E, 70, 056404-1-056404-5 (2004)
[4] J. Koga, Simulation model for the effects of nonlinear polarization on the propagation of

intense pulse lasers, Optics Letters, 24, 408-410 (1999)
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1) J. Koga, Simulation model for the effects of nonlinear polarization on the propagation of
intense pulse lasers, Optics Letters, 24, 408-410 (1999)

2) J.K.Koga, N. Naumova, M. Kando, L.N. Tsintsadze, K. Nakajima, ftfl 4 4, Fixed blueshift
of high intensity short pulse laser propagating in gas chambers, Physics of Plasmas, 7,
5223-5231 (2000)

3) Vx—AXa—F, EEEL—F—ULAOHT ZAFICEIT D HEERKLEREICH
WO H CHHRRIER R E T L, HFBRLER S AR Y T AT Y — X IPS] Syposium
Series, 2000, 109-112 (2000)

4) J. K. Koga, Observation of supercontinuum generation in the direct simulation of an intense

laser pulse propagating in a neutral gas, Physical Review E, 70, 056404-1-056404-5 (2004)

4., SEONABFE :
We plan to study the effects of initial focusing on the supercontinuum generation by the laser

pulse.
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Simulation study of turbulent transport phenomena in tokamaks
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1) “Conservative global gyrokinetic toroidal full-f five dimensional Vlasov simulation”, Y.
Idomura, M. Ida, T. Kano, N. Aiba, and S. Tokuda, Comput. Phys. Commun., 179, 391-403
(2008).
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“Kinetic simulations of turbulent fusion plasmas”, Y. Idomura, T.-H. Watanabe, and H.
Sugama, “Turbulent Transport in Fusion Plasmas - First ITER International Summer School”
(AIP, New York, 2008), 270-286 (2008).

“Study of ion turbulent transport and profile formations using global gyrokinetic full-f'Vlasov
simulation”, Y. Idomura, H. Urano, N. Aiba, and S. Tokuda, submitted to Nucl. Fusion.

“Heat transport and pedestal structure of H-mode in the variation of current density profiles in
JT-60U”, H. Urano, Y. Sakamoto, T. Suzuki, T. Fujita, K. Kamiya, A. Isayama, Y. Kamada, H.
Takenaga, N. Oyama, G. Matsunaga, S. Ide, Y. Idomura, and the JT-60 Team, submitted to

Nucl. Fusion.
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“Gyrokinetic toroidal full-f Vlasov simulation using non-dissipative conservative scheme”, Y.
Idomura, 2nd Simulation Science Symposium, Tajimi, Japan, 2008 (invited).

“Conservative Global Gyrokinetic Toroidal Full-f 5D Vlasov Simulation”, Y. Idomura, S.
Tokuda, N. Aiba, and H. Urano, 22nd IAEA Fusion Energy Conference, Geneva, Switzerland,
2008 (International Atomic Energy Agency, Vienna, 2008), IAEA-CN-165/TH/8-2 (oral).
“Heat transport and pedestal structure of H-mode in the variation of current density profiles in
JT-60U”, H. Urano, Y. Sakamoto, T. Suzuki, T. Fujita, K. Kamiya, A. Isayama, Y. Kamada, H.
Takenaga, N. Oyama, G. Matsunaga, S. Ide, Y. [dlomura and the JT-60 Team, 22nd IAEA
Fusion Energy Conference, Geneva, Switzerland, 2008 (International Atomic Energy Agency,
Vienna, 2008), IAEA-CN-165/EX/8-5 (oral).

“Numerical EXperiment of Tokamak micro-turbulence using Gyrokinetic Toroidal full-f 5D
Vlasov code GT5D”, Y. Idomura, US-DOE Workshop on “Scientific Grand Challenges in
Fusion Energy Sciences and the Role of Computing at the Extreme Scale”, Washington, DC,
USA, 2009 (invited).
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Analysis of integral benchmark experiment on beryllium with DD neutrons
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