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We have been investigating the hydrogen complex quasi-particles on surfaces, subsurfaces and
interfaces for various material systems. In this study, the behavior of H atom on H-covered Pd(110)
(1x2) missing—row surface is investigated using density functional theory based calculations. For

1.5 monolayer H coverage, interaction among the adsorbed H atoms is found to be negligible. Neither

the monoatomic absorption of H nor the assistance from the initially adsorbed H atom explains the
experimentally observed presence of subsurface H in Pd(110) at high H coverage. The absorption of
initially adsorbed H atoms is entirely assisted by the dissociated H; molecule from the vacuum region.
The absorption of H in the H-covered surface is non—activated while the dissociation of H, is the
rate-limiting process. Dissociation on ridge site in missing-row surface is energetically more
preferred than on trough site and the difference in the activation barrier is elucidated by

investigating the structures of the system induced by H-adsorption.

WFFERRRE A2 AR L TWAR— L= T KL R

WFFERR D BEEII B HHOE D Tu—7 47 < DAl
INFR i Fhtram K (B (BHhzate)

10 7 0 0




RRDAFRY A b (ENENOHHE G E2 DT TRAEWVET, )

HEAMFIEFEER  Presentations at scientific meetings concerning the program

1.

10.

Y T SRS, T U a CEM BRSO KB RINARA KA O BIREERR”, B A B 2014 FRKFER
4, 2014/09/7-10, K

ik HEW], Wilson Agerico Difio, 53 F58, "Pd(111) Kifi COKBFFDOWIL - & A I 7 2281 5
FENASHR", B ARBE 22 2014 FRFKZE RS, 2014/09/7-10, HER R, HA

Allan Abraham B. Padama, Hideaki Kasai, “Hydrogen atom absorption in Pd(110) surface”, 14th International
Symposium on Metal-Hydrogen Systems, 2014/07/20-25, Salford, Manchester, United Kingdom

Hiroshi Nakanishi, “Quantum states of impurity hydrogen isotopes in covalent crystals” , the 10th
International Conference on Diffusion in Solids and Liquids — DSL-2014, Paris, France, 23-27 Jun 2014
Hiroshi Nakanishi, “Atom scale dynamics in fuel cell and computational materials design (CMD)”
International Workshop of Computational Nano-Materials Design on Green Energy, Osaka University, Japan,
1-3 Jun 2014

B RS, T IAERATEE R OIEI 2 4 - KBOMME B LOEDAR L RIE”, HAYHE PSS
69 [EI4FER R4S, 2014/03/27-30, HiERS:, HA

Y T ARHESBE, TLEREEYER AL IC T D AP KR FNAROEFIRRE] MSL U —2 2 a3 v 7 TR
KRFBRNARDNLE & BRI A FZ) 20143 H 19 H =R RALOALAEAR

RV R S, RE - AEICE T AKEBLIOIE 2 O& HIRIEFHR”, 2013 F£EZE - R FA
Al (55 33 MIRMEA A NGRS, 555 4REZIIET 2 EAM#ES) , 2013/11/26-28, D (LEFE=H
5, AAR

Allan Abraham B. Padama Allan Abraham B. Padama, Hideaki Kasai, Yogi Wibisono Budhi, “First principles
study of hydrogen absorption and hydrogen—induced reverse segregation in palladium—silver surface”, 2013
FREZE - REFFEE FREH S (5 33 MIRE AR, 5 5 4 RIEZEICB 2 HATHHE), 2013/11/26-28,
SO TEBREES, AA

Hiroshi Nakanishi, Hideaki Kasai, “Quantum states of proton and positive muon on solid surfaces and
in subsurfaces”, The IVC-19/ICN+T 2013/ICSS-15/ITFPC 2013/MIATEC 2013/CIP 2013/RSD 2013, Congress
Paris, France, 9-13 September 2013

i & OFMEm L EREA 21T B, H, BRELLH) (k) RET L5 ICITEMNEVET,

Refereed Journal Articles (name of journal, volume, page, year)

1 | EEL Ganes Shukri, Hideaki Kasai
2 A k)L | Density functional theory study of ethylene adsorption on clean anatase Ti0O; (001)
surface
Hizk4 Surface Science, Vol.619 pp59-66 (2014)
URL http://www. sciencedirect. com/science/article/pii/S0039602813002768
2 | BHAL Koji Shimizu, Wilson Agerico Dino, Hideaki Kasai
# A k)L | Dynamics of Mu, H, D, and T Absorption into Pd(111): Isotope Effects
MEEE4 % | Journal of the Physical Society of Japan, Vol.83(1), pp.013601 (4pages) (2014)
URL http://journals. jps. jp/doi/abs/10. 7566/ JPS]. 83. 013601
3 | BEA4L Adhitya Gandaryus Saputro, Hideaki Kasai
4 A4 k) | Density functional theory study on the interaction of 0s and Hy0s molecules with the active
sites of cobalt—polypyrrole catalyst
MiZk4 % | Journal of the Physical Society of Japan, Vol.83(2), pp.24707 (1lpages) (2014)
URL http://journals. jps. jp/doi/abs/10. 7566/JPSJ. 83. 024707
4 | BHL Allan Abraham B. Padama, Bhume Chantaramolee, Hiroshi Nakanishi, Hideaki Kasai
4% A k)L | Hydrogen atom absorption in hydrogen—covered Pd(110) (1x2) missing-row surface
MEZEA % | International Journal of Hydrogen Energy, Vol.39(12), pp.6598-6603 (2014)
URL http://www. sciencedirect. com/science/article/pii/S0360319914003796
b | FE4 Ryo Kishida, Yohei Ushijima, Adhitya Gandaryus Saputro, Hideaki Kasai
2 A kv | Effect of pH on elementary steps of dopachrome conversion from
first-principles calculation
MeEE4 %% | Pigment Cell & Melanoma Research, Volume 27, Issue 5, pages 734-743(2014)
URL http://onlinelibrary. wiley. com/doi/10. 1111/pemr. 12256/abstract
6 | FEL Allan Abraham B. Padama, Hideaki Kasai




%4 k)L | First principles investigation of the initial stage of H-induced missing—row
reconstruction of Pd(110) surface

MezE4 % | The Journal of Chemical Physics, Vol. 140(24), pp. 144707 (6pages) (2014)

URL http://scitation. aip. org/content/aip/journal/jcp/140/24/10. 1063/1. 4885143

T | EEA4 Bhume Chantaramolee, Allan Abraham B. Padama, Hideaki Kasai

%4 kv | First principles study of N and H atoms adsorption and NH formation on Pd(111)
and Pd;Ag(111) surfaces

Mezk4 % | Journal of Membrane Science, Vol. 474, pp.57-63 (2014)

URL http://www. sciencedirect. com/science/article/pii/S0376738814007509

Ty =7 g o T MEEAEITIE B B, BREZER () ARTLSEIITENMEV £,

International Conference Proceedings (name of journal, volume, page, year)

l. | & & 4
Author

ZA hv
title

MesE4 H
name of
journal

URL

2. | EHEEA

ZA v

HEREA S

URL

3. | EEA

ZA bv

HERE A

URL

oMt CAAERSC, B, BREY ORI EET) GEHE. ¥ A ML, Fw3CHEER, URL % Flidk)
Others (thesis for a degree, bulletin, papers to be published, etc.)

PR

Frac ORWFIEICBEMR L7o, Bilicd « F1E, ZHELRLY) (BECH-> THHOWEEA, )

Special Notes (newspaper article, literary works, awards, etc. )

UL




FRBITIT D KFHEAUERL T DL (sc-NANIWA)
REHE wE
BORHEE W
BFFEAA R
e W FE 39Te,
KEK. WEME(L e, =7 —7 =rn—
RFRHE
B HH, I OThE,
RICRT, KEFEBE LS50 R REERE « ISRWBE Y HI, Hd%,
BB X A T X 7 AFHRETFE NANIWA OB ERHEEE, BHJE
e L 2L OA L,
RICRT:, KEFEBE L0 R BRI B Y I, B
R A2 A I 7 ZFHE 32— F NANIWA DBf%s K Ol
MAFE., $EE0TOD, FRKP, BT, Hdz,
F—IREE R o — Fo sl (REE) 2 0 AT FIEOBF)

B2 L EROFE T 2 IRFEOR M, R M E TR m-R i - v
J~ED TREBEBE] (KL TERBEMES) ICBIT5KEN, SALT7HKELDD
B 7 R IR BRI OE R A A LTV T, R ED TE W5, 20Xk oAk
K2 D KFEOIREEMEIA = 203, AL - (LRS- PROBHERL, KSR AT,
R FERR R T VR O T 20008 L HA 0> D BRI SCAMITENC E THER 5 %< O
B R FINHRRE DR DR D F L Db D ThLH B2 D,

ZO XD BREFBIZHBT LKFZOMINIL, KEITHLKEN, BLOEOT 1 |
VEKRFENEEEE GO R E RoTE SR, FFDRFE 1) »HRY .
PH 2RV ETRIESER OKFEEGHERIT) 2T 2 &V I RIS Z &R
VETH D, AT, K I 21—y a V2L T, BEREO# L5
(RBIZHIT DRBEEER T OfAZ BIET,

KB CTOKBRIGOREBRIEZRIAT D 2 ENTEIE, BIEL Y 2RO L%
BFEEHLC7K R RTEAEF DBRFE 2 N =AYITAT 5 Z LN TE, I HITHEED TP ERIC
HORVMEBRRENAREIC R D B2 bd, o, THENEAmZT e, k
IR OKFAEEMERL DOFRY, BIHIRHEIX, R TOKBEISHEHORLE 72> TEY |
INEMIAT 5 Z & TREOIRZESISIZH T DIAEO SR 2 #5325 Z L2
TXHLEEZOND, ZRHOEAZ, 7'v FORARISICEGT 5, FHZEMICE
TS AIRREDRIRAEIA N S . AR O T 1 b U BEIORE S FFE OGS K I T
BT DKFEOBREDROMAIRLEET, 2 OFMPEHICHEISFIRRTH D, KEH
BYERL ORI, £ < OBEMRIR OSBRI 2 FHN D 20725 B2 615,



ARETITFHER S I 2 L—2 a3 VEBRH L CERBIZEB T DKFEE IR 1238
NDFREMDOH D% E LT, KEFR T, KFES T XITKEEE Ty 03 EIRZR I,
HL<IE, RERGTFREE EHAFERT DL RRIZONVTHAEL TE 7, TO,
(00)FEHEIZH T D =F L U], Pd(111) FKEICH T HREMN SV 7 RE~DK
FRNRJR - ORIGEREZ BT DR D&% A 5 7 Z[2]. Co-polypyrrole filjk
OIEPEY A MBI DR KT K1 L BRSO E/EH[3]. WAEKFZFHE
Pd(110)2 v > > 7 - o —FAE R ETIC BT 5 7 EH~DOWHERHIK BRI A B =X
L[4), RN v AERICET D KFEA 4 OZFE[5]. Pd(110) FmEIZF T 25K
A I v 7 - v —RKEFEROMWIERE[6], Pd(111) & PdsAg(111) il
BIFDH H, NEEL NHEAKR[7)7:ETH D, = ZTiE, WEKEFHIE Pd(110)
Ry v/ s n—EHERERICE T Y T RE SO EHIKFERIL A 1 =X L[4]
IZONWTIRARD, (FESIE TR TEHED & O] 2R 7d,)

Pd(110)Z ilE, /KFEWAEIT L 0 R PR E U, 70 KBEOIR D B\ iR
(20 TG 2 BRER DR 218 2, IR TKF L RS LT < & IMLJEF
JE)LL BT KRR F ISR BEAERME & | KB FIZAWICEE, R 1
J& DB Pd JR 13kt 272 LX) T U v 7« o —FERER E 725, TINDE
ICAEKRFREEZESCT, FRITREEH T D & Pd R F-OIEHAFHE S, (1x2) 2
YU e v —ERRI L D, FFETANE LR IR TR T RmIIKEHE
DIAET HDIE, KEWREENELS I vy - o —FEENE CLEBEATE T TH
DI ERERTHRESI N TWZZ ETh D, VT READKFEOWIUIIAKEZWRE
BEOI v T s m— AR S LTS 2 ENRB IR TV, F—JR
HEME A M LT Pd(110) TOKKOIRD WA FHAE L iR 2 L FIZRT,

. B FEEHEAZAVT, PA(110) 2 v - o — RS O R 22 R
THRELZEE L CEDL 2 A, HREITKERER LML Tholz, TD L XK
FWAETA N & LT, ridge site (EimJRFEFIOWAES) & trough site(F R 1Al
B DO 57) 0 2 Flifa A L LT, ZENDKEDOWE =R /LF—E, 0.5eV &
0.44eV T, EBREA L HELLTW5, 7ok, KEWA & 0.25ML DIGE DR A5 =
FILX¥—(L, 0.56eV & 0.47eV &, 1.5ML DAL HEVE LT, WA KER O
HAENIHGRD TRNSWZ E NG oT-, ZOREGETOEREEOMNTS ., Pd K
TIE. DRBNER R B & | AKBRFAEAERITERL 22 < H5WIZHD BT
WD ERGoT,

R L72 PA(110) X v o7 - B —FRERREIZ BV T, KBIRFHI O 73K
T~ D WIS DR & PRAE L 7= & 2 A, ridge site & trough site 7555 2 Jg ¥ 7 %
I ~DIEMALERE T, £ 0.54eV & 0.37eV & &< T ORISRRIED 051
FERFER LA L,

Fio, WEKEZDPMB L TH T RE~DKBRINAEBEH T Dk~ I fe 2 8w



Uil L7es, TR EREEE TP b s < ARRBUSHEEIZ RHE 2o T,

ME—FLZE D DT ISR EICHET T 2 KRR H 256 VIHIWEKRFZEOY T7F
mA~DOWIZMEI L 5 5 Z & & R L7z, ridge site & trough site, &5 5 OWFEK
FIZBNTH, KBRFVOS LT AUL, IEMHACBERESRE U2 7 R m~I S
LTENHEY I 2 b—varThnole, ZOBRE, B LREKT HKBREFD
figG s, B8 L 72 D, KFIFEFIAE ORTEGERE & L TKFES 0 Pd(110)
v v — AR T T O R E S TRREEW AR MR A TR A L 7o RS, ridge site T
DOIEVE(LFEEE X 0.06eV & fsd T < | trough site TiX 0.28eV L @ -o7z, ZLH
FOGPEDER T, ZnENnoV A FTPd REFR 70O d IRREN, B HEICHEL
THAL DR F—ROZEMIAAOAERITER LT\ D Z & bEFmiIICH b2
T&E7,

ZORETOY 7 RE~OKBRIOBFE L, FICRKT HKESFITED,
ridge site & 721 trough site (W3 L CW o KBR -0 7 REIIWRILE LD, Z 0
Bt OFE BRI, RS 2 KFE 5 OB S T, ridge site DIEMACIEREL, +
NS S EGEICHESL D D, Teds, KFEWAE DGR Pd K TlIkFES T
O FRBEN 5 PO TG AL PR |3 < | AKFBEWAEIZ L0 20 FARBE S BOS IR E S
TV, ARBWEEP AT IIZENLL L, 2 FMREENCE I TEZ 5 Rb L& X
biLd, LA L PA110)FKE Tlk, FHERNAI Y | 73RBS 2 LB A 72
ridge site Z LT 5 Z L1 L 0 B2 D KEWAEROSMERE S 4L, 7 R ~DKFE
N3 Z > Tz,

W, EARRE CKRFERENED L, EEOHLEETH, WEKFETHRE
WD AEIIESND, TOEA, VY7 RE~OKBRUIL -V S35 wd L
EZRONDLN, HOMORERTIE, ERERERF OWRRE & WAEKFFF DIRRED
A LT, EEREmOMEETDOLDEE L, WEIZAERZRYA NeEvEL, 7
RE~OKBRINERAEL 2 52 ERbhoTe,

INBIE, KET R v 20FHIT, [RBIZEIT 2 KFBEGHER ] O— 28
Tl MmR A 52 %0, 7V —rKFZRLF—HINOLEMEITH S Pd
Ot BT A2 HF MR A2 5 2 T\, [EEBICBIT 2 KkFBEASWEN ] OL
FHISHE L THLEETH S,

BCRFR S« AR & DR

[1] Ganes Shukri, Hideaki Kasai
Density functional theory study of ethylene adsorption on clean anatase TiO, (001)
surface
Surface Science, Vol.619 pp59-66 (2014)



[2]

[3]

[4]

[5]

[6]

[7]

Koji Shimizu, Wilson Agerico Dino, Hideaki Kasai

Dynamics of Mu, H, D, and T Absorption into Pd(111): Isotope Effects

Journal of the Physical Society of Japan, Vol.83(1), pp.013601(4pages) (2014)
Adhitya Gandaryus Saputro, Hideaki Kasai

Density functional theory study on the interaction of O, and H.O, molecules with the
active sites of cobalt-polypyrrole catalyst

Journal of the Physical Society of Japan, Vol.83(2), pp.24707 (11pages)(2014)
Allan Abraham B. Padama, Bhume Chantaramolee, Hiroshi Nakanishi, Hideaki
Kasai

Hydrogen atom absorption in hydrogen-covered Pd(110) (1x2) missing-row surface
International Journal of Hydrogen Energy, Vol.39(12), pp.6598-6603 (2014)

Ryo Kishida, Yohei Ushijima, Adhitya Gandaryus Saputro, Hideaki Kasai

Effect of pH on elementary steps of dopachrome conversion from first-principles
calculation

Pigment Cell & Melanoma Research, Volume 27, Issue 5, pages 734—-743(2014)
Allan Abraham B. Padama, Hideaki Kasai

First principles investigation of the initial stage of H-induced missing-row
reconstruction of Pd(110) surface

The Journal of Chemical Physics, Vol. 140(24), pp.144707(6pages) (2014)

Bhume Chantaramolee, Allan Abraham B. Padama, Hideaki Kasai

First principles study of N and H atoms adsorption and NH formation on Pd(111)
and PdsAg(111) surfaces

Journal of Membrane Science, Vol. 474, pp.57-63 (2014)



