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Makariy TANATAR

My stay at ISSP as a Visiting Professor of the Megagauss Magnetic Filed Laboratory (host Professor Toshihito
Osada) lasted for 7 month, starting from June 1, 2004. I enjoyed a nice opportunity to do experiments using incredible
facilities of the pulsed magnetic field laboratory, and in addition to perform collaborative studies with the laboratories
of Professor Hatsumi Mori, Professor Sakakibara and Professor Uwatoko. I had a chance to communicate with a
number of people working on heavy fermion and organic superconductors. These were very useful collaborations and

discussions, and I am grateful to my colleagues for that.

Since professor Ishimoto requested me to express my opinion about the work of ISSP, I would say that it is perfectly
organized in the most of respects. This covers all the range from the machine shop in the basement to the library at

the top, not to forget to mention International Liaison Office, which for the visitor is right at the centre.

Here I want to focus on a problem, which I see as common for ISSP, and which seems both important and easy to fix.
In my opinion, there is an evident shortage of effective scientific communication, both inside ISSP and especially with
the visitors. Of course, in part this is a problem of too beautiful and spacious building, when people rarely meet each
other by chance. For younger members it may be in part a language barrier. But there is a notable room for

improvement, especially when we talk about the visitors.

It is a common practice for a visitor in North America to have organized discussions out of the seminar format. In
addition to a seminar talk, every visitor is involved in a sequence of individual discussions, typically 30-40 minutes
long, with everyone interested. The schedule of these meetings is prepared by the secretary of the seminar, or, in
some cases, by the host Professor. It typically includes 10 to 15 people on the list. Actually, the most important

discussions usually proceed in this format.

These short meetings have several advantages. They provide a chance to introduce your own research to the visitor.
They give a chance of more informal discussion of the subject of the seminar, when asking stupid questions does not
impact your image in the eyes of the colleagues, something many people are hesitant to do. Or this may be a perfect

chance to discuss whatever other topics of interest, which are not necessary related to the subject of the seminar.

Of course for the most popular personalities this list is actually limited to senior faculty, but in the most of the cases
it is accessible for everyone starting from Post-Doc level. This form is especially useful when theory seminars are
made, which are particularly difficult to follow without some one-on-one explanation. Of course, this makes a visitor
to put an extra effort in explanation of his work and to make it accessible to the audience. It can easily happen that
the visitor schedule is tense, in which cases some groups are making short 5-10 minutes presentations by all group

members, to show the work of the laboratory.

The second form is present to some extent in ISSP, but it is evidently underrepresented. This is an exchange of the
speakers between different seminars inside ISSP. This is particularly useful for communication between theory and
experiment. Although this is internal communication, and there are no barriers separating different laboratories,

sometimes it is useful to have it organized in a similar way.

I enjoyed my stay at ISSP, and I am thankful to all members of ISSP for giving me with this nice opportunity.



—My vision of Japan—

Rashid GANEEV
Academy of Sciences of Uzbekistan, Principal Research Scientist, Uzbekistan

“Days and months are eternal travelers,

As are the years that come and go.”

This excerpt from the poem “Oku no Hosomichi” of Japanese writer Basho describes my feelings when I
reconsidering my stay in this beautiful, friendly country. Your motherland comprises a lot of wonderful natural and
historical places, which I visited: a charming Kyoto with well-preserved old pagodas, temples, and shrines (among
them the Golden pavilion, Sanjusanjendo and Ryoji temples are among those that inspired my admiration), quiet
Nara with deer parks, Nagoya castle, Nikko ensemble, Hakone area, great Buddha in Kamakura, Oze marshlands,
and of course, Fuji-san, - which I climbed during my stay here, - a natural monument underlining the beauty of your
land. When I remembering my trips around these places I always regretfully acknowledge that the lack of time did
not allow me visiting Hokkaido, Okinawa, and many other places. However, at any moment of my stay here I was
benefited by most important jewelry of this country, - their people. The friendly Japanese, whose hospitality helped

me both in my everyday life and my studies in the Institute for Solid State Physics, always surrounded me.

Unfortunately, I could not succeed in the studies of Japanese language, probably due to some personal problems of
linguistic education. However, it did not prevent me in exchange of opinions with different kinds of folk. Anyway, the

English helped me communicating with my colleagues in ISSP and people surrounding me.

Back to my stay with ISSP, I would like to underline the well-established systems of Visiting Professorship and
Foreign Scientists Fellowship both at the laboratory and institute levels. From the early days of my stay with ISSP I
met a warm welcome from Professor Kuroda and staff of his laboratory. I could not say anything but heartfelt
gratitude to Mitani-san, Baba-san, and Suzuki-san for their help in everyday life. During all this time I had a
constant contacts with Professor Kuroda and was learned from him about many peculiarities of both Japanese life

and sophisticated scientific problems.

Bay the way, the topics of my studies here were related with laser-matter interaction. However, most important
impact I have received from the people-to-people interaction. As above-mentioned Japanese wisdom reminded, the
years are go, so the most important memory that left after a stay in your country is my communication with local

people.

This excellent atmosphere created by Japanese hosts for foreign scientists leads to so-called feedback loop. Such
conditions almost automatically lead to the growth of “productivity” from foreign guests. I was told with many foreign
colleagues on that matter and everybody could admit that the stay in this excellent institute gave a strong impact
both for host laboratory and foreigners. As for me, I have published more than ten papers based on the studies in

Professor Kuroda’s laboratory.
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This result could not be achieved without the support of institution authorities and their branches. Among them
the International Liaison Office plays without any doubts a leading role in every aspects of the life of foreigners in the
frames of institute’s programs. From the beginning I was surrounded by the care of the ILO staff. See, how many
different activities they offered. These are the arrangements of different events starting from welcome party to
farewell party, tours to Kashiwanoha Park’s Japanese Tea House, sushi and language lessons, ikebana exhibitions,
various arrangements on the trips around Kashiwa, etc. Just recently we made an interesting trip in Tsukuba area
and climbed on the Tsukuba mount. And it should not be forgotten to mention about almost everyday submission of
valuable information by e-mails concerning the scientific seminars, meetings, and conferences held in the institute
and around, that could not be underestimated taking into account the difficulties that met foreigners due to the

problems related with Japanese language.

And all this could not be achieved without our dear members of ILO. Any time when I coming in the ILO office 1
meet the bright smiles of our dear Kameda-san and Oguchi-san. I could not account the number of cups of green tea
that they served for me immediately after my meeting with them in their office. Their knowledge and advises many
time helped me, especially in veryday life. I could remember their help in finding the convenient swimming pool for
my family, orrowing different furniture and appliances, and many, many other. May I wish to these two beautiful
women: “Dear Kameda-san and Oguchi-san, please remain the same smiles for a long time to delight everybody

surrounding you! You are very special for us, foreigners.”

I would like thanking everybody in this institute who helped me to be a rich man from the point of view of the

knowledge of Japan, Japanese culture, and Japanese people.
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( ) Woun KANG

For eight months in the ISSP, I enjoyed much its abundant research environment. The Kashiwanoha park, just a
few steps way from the Institute, was also an important resource for research in that it can make one refresh from
the afternoon fatigue.

It I say something on the ISSP only after a brief stay for which I have stayed enclosed mainly inside one research
group, I am afraid if it may mislead. It is not arguable that the ISSP is one of the best research facilities both in
human and material resources. The activity was also hot. There has been at least three series of seminars in the
group. There have been more seminar announcements on the elevator wall all the time. The only thing that I thought
was that the lab could have more students and staffs. Compared with the abundant research infrastructure, I felt
that there were not enough people around to use it. But, I believe that the newly inaugurated Tsukuba Express will
bring more students and researchers to the ISSP. It was really a good progress to be able to get Tokyo within half an
hour. It will also make it easier the collaboration with groups in Tsukuba area.

Just one minor thing that I want to see in the ISSP is to promote the exchange between research students. It is
very important because the students now in this field may contribute to the other fields later. Compared with many
in-group activities, I do not find as much inter-group activities. Organizing regular (quarterly, for example) seminars
in which all the research students report their progress in thesis, discuss it with their compatriots, know each other
better, and acquire knowledge for related and/or different topics may make them healthy in science.

It will be very nice to me to get another occasion to return to the ISSP and continue to work together.
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Neutron Powder Diffraction Study on Hydrogen-bonded Protonic Conductor
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Mechanism of Proton-induced Superionic Conduction
in Hydrogen-Bonded Materials and Ferroelasticity
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Abstract

Hydrogen-bonded materials, whose nature is closely related to the behavior of protons in hydrogen-bonds, exhibit a
number of interesting phenomena. From this standpoint considerable attention has recently been paid to the role of
protons in ionic conduction in various hydrogen-bonded systems. In this context we have recently been working on
the superionic conduction in MsH(XO4)2 [ M=K, Rb, Cs and X=S, Se] type dielectric crystals. These materials exhibit
a ferroelastic phase transition at high temperature such as 400K, and an anomalously large increase of electrical
conductivity of a single crystal has been observed near the phase transition temperature Tc. Further, above Tc ionic
conductivity is very high along a layer plane so that these materials are called superionic conductors. In this talk the
mechanism of superionic conduction just below and above Tc is discussed, based on our recent theoretical and
experimental results. In the first part of the talk the key features of the conduction mechanism in the high
temperature “superionic” phase are clarified. Those are; (1) two kinds of ionic states, HoX04*® and X04(® are formed
thermally by breaking of the hydrogen-bonds; (2) H2XO04*® and X04¢® ionic states move coherently from an XO4
tetrahedron to a distant XO4 as the result of successive proton tunneling among the hydrogen bonds. Calculated
mobility is 10 to 100 times larger than that of the nearest neighbor hopping, and thus calculated conductivity is very
high of the order of 102Q-lcm at Tc, consistent with experimental results. In the second part of the talk the
mechanism of conduction below and at the phase transition Tc is discussed. Just below Tc, it is suggested that by the
precursor effect of the phase transition, the ferroelasic phase consists of the mixture of superionic regions in which
the distances between XO4 tetrahedrons are the same and of the insulating regions in which XO4’s form X04-H-XO4
dimers by hydrogen-bonds. As a result the superionic region contributes to the ionic conductivity for T<Tc and the
propagation of superionic regions along the electric field leads to the (Te-T)2 power law in the temperature
dependence of conductivity just below Tc. From the present result we will suggest that the occurrence of the
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ferroelastic phase is due to the competition between the decrease of kinetic energy by the successive proton tunneling
and the increase of elastic energy by the deformation of hydrogen bonds.

References related to the present work:

T. Ito and H. Kamimura, J. Phys. Soc. Jpn. 67 (1998) 1999-2007

H. Kamimura and S. Watanabe, Phil. Mag. 81 (2001) 1011-1019

H. Kamimura, Y. Matsuo, S. Ikehata, T. Ito, M. Komukae, and T. Osaka, physica, status solidi 241, 61-68 (2004)

Y. Matsuo, J. Hatori, Y. Nakashima, S. Ikehaa, Sol.St. Commun. 130, 269 (2004)

Y. Matsuo, J. Hatori, Y. Yoshida, K. Saito, S. Ikehata, Solid St. Ionics 176, 2461 (2005)
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Experiments in Solid Hydrogen under High Pressures
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AL LTZRBRRZ D ENI DO TH B2, ZORRICKH L CIEER EOMBEAR P2EMH L CTRBLEZ ONLENREH
ATV, FoEOHETH 320GPa ICBWTHRAZH O AKEDOFE L L HIZeBbOIKENTR I, SBEX
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Vibrational wave packet dynamics of D2* with attosecond time resolution
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Quantum simulation for hydrogen systems
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Chemical Reactions of Antiprotonic Helium Atomolecule
with Hydrogenic Molecules at Low Temperatures
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Hydrogen Storage Materials
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Elemental Transmutation induced by Deuterium Permeation through Multilayer Pd Complex
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Kinetics study of D abstraction by H on Si surfaces
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Role of the hydrogen-bonding network in promoted water reactions on Si(001)
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ab initio Simulation for Desorption of Hydrogen Atoms in Nanostructured Graphite
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Hydration and deuteration of CO on amorphous water ice

W R R K, R B OFRN R
UK - AT

BRSFE T OFEIRMR FRIEICEERE LTREET DK, RLLTAFE R, A% ) —)V5 3 KR TOREFR K
WX TA RSN EBEZ BN TE M, ERPBRRIZR SN Tz, 72 BiE, CO 43+ ~DKRFEJR BRI G
CO—HCO—H2CO—CH30—CHsOH:---(1), (% H ULEBRMZRITEEIT-> T&E 12, & 2 AT, &%iIT HoCO <° CHsOH 72 &
DRI, BEAZEMEECRELTWVWDZENRRONPVEREZHR TS (=& z21E. CH:DOH/CHsOH~0.3, F
HIFAEE L D/H=105), AEliX, a) 7E/LT 7 A HeO KN T & L THEET 20 E 50T, KISQ)N E S 725 h . b) CO
S~ D AINBRIE EORREORE CTHEIT L, BMSTO DBELZHIATEINE I M EiEmRT D,

R EZE R g O Al Bt Z He MBS T 8-20K IZWMAIL ., #iFe/r CO, CO-H0 IRAMEFEE LTz, FThUT, vA 71
BB AR Lz H, D F+ (~30K) Z B4 L. k0 Z(k% FTIR TE=4— L7 H DEFD7 7 v 7 A3~5x1014 {#

32



cm2st THo7-,

fiF7e COIZ H 2 BRE L72A . IS(1)IE 8-10K F Ti, gyl < #E1T L7223, 16K Bl ECIERIGIFE & 72 hh o 7z,
WolE 9, CO-H20 AWM TIE, RIGIX 20K £ TE -7, TDZ &Ik, TENT 7 A HaO KMl & D> D fil iy 7048 &
LTS AREM 2 RE4 5 (HIC, H O EREEZBMSETHEE0000 L), (CO—HCO O s E E %)
/" (H2CO—CH30 i E 20 =ki(H)/ka(H)=2 TH -7z,

#i7e CO B LN CO-H20 IRAMIC D ZHH L7234 b EMEMICIT H BEOLA L RERERmZR L, L,
SO IS <L kiD)YKki(H)~0.1 THotz, TOFEREAV, B CO—HCO 78 b RIS TH D & Il
L. E6#5 Eckart N7 > v ¥ L& fAVns L. it COPHCO OfFMAb = gV X —2HEE T 5 Z LN T 12,

kiD)ki(H)~0.1 TH D &V O FEFIT, BEAFRIBEICRE L WD EMS DA%, iz CO ~o D i Clidin
BHTERWZ EEBERLTNS, 22 CT.CO~H & D #FRFHCEST 5 3B % 10K TIT - 7=, € OfE S, H2C0 <° CHsOH
DD EN, BRI FTEAIESN TOWAEESTHATE A HUVVERENE Z ERHALMNTR -T2, S 51T, D IKD AR
ZH LT D202, HeCO+D, CHsOH+D, D2CO+H, CHsOH-dn+H OEBR 147572, Z OfEF, HoCO < CHsOH @
D {&ix, H:CO—HDCO—D:2CO, CHsOH—CH:DOH—CHD:OH—CDsOH ® X 9 72 H-D @IS TR SN D Z &M
A ST,

Oral 11/25 AMO05

OBa% &, 8/ &R
N2

[ 1 DNAHEEx LD TEARFE/HEEE BOET A TRO_ET 7 N BEI(ESDPT) X, EFEA I THRE, &K,
Fexld, 10 ERBGFINTEET—T A > R— " 8B{K (TAL2) © ESDPT SSASHE D3 ZR00RE © 5 2 AR 72 SEBRAAIE
WAEFRH L, FRRHZ, Zo07' 1 OB A RIZIE R & ZivE THER STV RWy ESDPT 0% LMl %
R L7218, TAL 0 X 9 2 " BHAEESRICBO T, 7u FoBEIO b rVRIZT Tk <, BiEEgEicsiT 5 b
VIHOVIENRBI SN D, 2T, ZoOEAM R RABEIZOWTRA L2,

[ 1 BEEY=y MAHISHhTE TAI2 RO EAKREBRIKOE AT MV OREEIT-T2, o, Eapl—3F—7T,
JihEC R R — IR FEYENL DR 2 S B oA A A I k> TRIE L 72 3,

[ 1 EAFERIN TN TAL-hh L OVNH £ % SKEE: U7z &K% HVC ESDPT @ o H/D [FIfL
NREAZME L, 1o NH E% D EH#i L7~ 7TAle- hd © ESDPT #13 1/60. 2 i o0 NH H:7% ND A @ S u7- TALs-dd
DOFIGEE X, TAle- hh O 1/720 TH D, ZO & 5 RBAFERFENIRIFT b o 2 AFRIZ L 5, ESDPT (281} 5 RN
RN 1T HOT e FoBEILY &0 KEVWZ LT, BT vy VIIEOBRA ZE S0 BB L B—T e N UBE)
TIEIEFIC R D Z L1T & D, TAle- hh KT 7TATe- dd @ S1-So BRI 1T — R8N LBl S 7wy, =% b A AE/EIC
Ko TIREREN _HITHH LIZ5AI1CIE, gerade xI#%E & OREBA~O— K TEBNEEH THH1-DTHD, LinlLi
N5, TAle- hd DEF AT ML, BiEA—20DF ) v —2=y MIBELT D720 OO EFEBRYINBIH &
N5, ZH5DRERENS, TAL OEIEHENL, Forster ## D weak coupling case I/ END 2, T OHEE, i
EBBEIEICR S TR T v v W AR NI & 720 | ZIRGEI 7R b U ROVBIRIZ K o TIRFBIRIED D RMBE L 5, TATz-dd
OF¥ v SIRENHERL O T BEIRN & BB ERRIL. £ 1ns, 3ps ERESNT, LN~ T, 1EO EHE
FEBOMICBIEMICESNE /) v—2=y NORL v F U 7PHI100EAE LS Z L1285, 2O X5 REEN K
VRO, FLWISRRETH B,

; .Mﬁ.ﬂh-.lhl,q,,-,:m.-"‘q" ﬂ-,ﬁif f"'.'--."*"l".[' A i
M M M E e . i ;
E |-‘Ii II]'I. . r|| _.| é H\-m‘ﬁl ; : | ':N:l.nfnlfql-_l,*lll.\*-‘ﬂrﬁlw .'F"'ll'u_hlil
I i - -4 2 fI
M M 8] Bl i | .LL“L'
JEAH MO0 36D N JINNK )
Mermal dimer Tautomer Weverumber {cm

1. (2)7AL -hh/- hd/- dd 7398 & - 7= BBHD L 2% ~2 7
Fve (). (©)iE 7TAl- hd & 7AI- dd O F—/L/N—
=T AR R,
1) H. Sekiya, K. Sakota, Bull. Chem. Soc. (Accounts) in press.
2) K, Sakota, H. Sekiya, J. Phys. Chem. A 109, 2718 (2005); J. Phys. Chem. A 109, 2722 (2005).
3) K. Sakota, C.Okabe, N. Nishi, H. Sekiya, J. Phys. Chem. A 109, 5245 (2005).

33



Oral 11/25 AMO06
3He

Temperature dependence of muon transfer rate to the accumulated 3He in T2
solid observed in the muon catalyzed t-t fusion process.
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3. K. Shimomura et al., Physca B in press
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Occurrence of Finite Temperature Range Superfluidity and PdH(D)x Phase Diagram
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Electrical resistivity change of Pd-H(D) alloys
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Electronic Transition in Rare-earth Metal Hydrides

A L BTH REZ L KA B L A R, Pl EE 2 A B2
VI 2 R T A

# R4 R (La, Y) I3KFELISIZ & o TR T2 Z LA b T b, AFEFEFid hep b U< 1T fec &J@# 1
OWEAERY A N2 HA L MH) . RICNEETA b &2 5T 2 (MHs), 8-z M-D 8L 3 KR ek ataik
THRID, Ny RFXy y 7 ~2eV ORI CEHRMEREDNERT 5, 3 KE(WDOET v FEEFHEIZ LS M-I
HRR ORI ZE I3 3 38 L S T2 1996 ELIKE, K5 IIICAT R b T 5 3~2eV O F ¥ v 7RO HHIC T L)
L TUWRUY,

FEEROBMIT -S> Th D, MR Ths 3 KFEMMENEL, @B TOUHD D WVITHEEIRBICE D BT v v
TEHEIEL, HiELBETREORBRE ZHANCHRD Z LA —FHORMTHD, BHHORMIE, LVEWENTT 3
REMD AN REY v FHAL, &BRELZERTH2LTHD, sH)-AY) BRI L > TE Y v IRV THaRAIC
B, EWVINRY NHEOHERNS, BETTAY RA—NR—=F v 7L > THHT 2L RBIIKFED 1s PuERN 7 =12
ARG Lz s &8 & LTHMMTOhTHA D,

ZA YT T e/ (DAC) 2 VT, iiifkkHE L &R OBEGIC & KB O AR & X BREPHC X 2 B TR
R E R L ORI £ 5 /KE-SEAESIRIE L ETERREOBIMZ ., Sc,Y, La #x5UZ=IR T, ~50GPa %
TORENEN TITR > 72, £OH T, YHsiE 10GPa {137 T hep-fec OREEARIEEB 2. & S I2IEEE fee 1A% 23GPa TI1-M
BB ARTZ EABI STV 5,

YHs @ I-M #5818, /32 KXy v 7S ERICHE - TEgin
IZTHA < 23GPa TRERICH U5 & ) Rz 0, S U2, g
BRI T fec BB TOBEERLITILS | B EROA#E E
ZEHBR S TR, fE- T, I-M BB O & L Cidks#k .
AN ORERRIENN L D s-d IBIREED AL E X b, £
SR T Ao T2 EAREBFRTOLENIC K HE TR -

LD AL v F L TBBA E DM G A TR Y | BT e T
%, T~ UEELIEIC X DRI O KRR HIRENRE O JIE 7 W v anum bar em
L. ERIC KL A A A% AR LT, YH; OFSEBA LY M OITEAZAL,

23 GPa TAHREMHIZ/A2 D,

36



P01

Redox reactions in aqueous solution by new ab-initio molecular dynamics methods
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VMR . 2R R TR, 3T wUREF

Wi O ETTOGITER, B, M, ek ECRER STV S kA RBIGOBEELFRER TH L5, il
TIVE CRLE LIS OR THRICETBEISUNIER L, TORISIZB W TEE & 72 2 BbiETEM O HEE = /L ¥
— 72 E OFEMILE K OIS OMENIEEEZ TS TEAH LW E A TOE —FIHRETIEOBRBE L OZE ORBEIEIEZIT V.
—EORREEHITTER, [1] ENOLOFE— 17T NH 7 = VE—RE MD FiE) KO IE—F#E MD FiE+x= 3
NF—Fx v 7H|) —iF, EROBFBEEGROMIE T L AV SR TV D IBIGE R ECIEBEOEGHAET LV « 51D
RBMET NV EVS TR ZFEMISBZ 2D Do TRV, £ 2 THLNDMRITE FBEIGIC BT 2 LR ERR
DOERBIZRKRWNZHFH G T2 Z LRI TS,

ZDESRBEFHEHINA T 1 F BN T ORBGETOCOEERERTH D, Fxldmbizorsa b
BB 5 FKH OB FBEISS OB R ORI I MAbED T, ARETIZEO—RE LT T2, KK
T DK DfFBED S A T0B R S RSE R OB LIETTSUSICR LT, FRRoFHE — B H R FEE O T T 72 fifiric
DNT, ZOFERORABNLHRET 5,

[1] Y. Tateyama, J. Blumberger, M. Sprik, and I. Tavernelli, J. Chem. Phys. vol. 122, article no. 234505 (2005).

P02

Measurements of freezing pressure of supercooled liquid Hz confined in a nano-porous glass

A R, SRl AT, Ak =t
B REE T

K H) ITEEN NS WEZOIRIBETIEANY 7 AL OB RN I NS 28, B3 A AEAER O 72 D [E
b3k Z 0, BERETHITIBHEI SRV, Loy LIRIRKEDOE(LZ Il L CROHEIREREBEZ RO Z LA TE UL, K
RCHR—R T4 rad A il BEC) B LOBREIZE Z TN fEfMIhCna[l]l, ZHET, KFELALRE
6-8nm FEEDMILE L OZILEN T A (Vycor) ICFAL 292 Z £ T 9-11K fE E TORKBAEINEE ST\ 503, BEC
RME 2 R TR RIS STV RN 2],

Fxid, LVIREBEE CEAHISE CEFRINREZER T2 2B E LT, B 2.5nm OF / MiflzFT 5544
H T A (Gelsi) IZFA U Z ®72/K5E (p-He) DJIETTHIE ZAT > TV D, [ENBIZEAUVE S T A /KR OIE 1R EFIX (E s
B ERETE, BEC OBMENSEICET 2HANMSOND EEXZTWVD,

FEJTRENL, ZHET T A% A=Y U U AGREAREREE NV NV O LT T4 A ALy FEHWTITY, EALD
—UREEA T 7T LRETFHC IR o TEY  ZET T APKRFEOENZEHERETE 5, FEEBRTIE, £7 15K 2RI
T L TAN Y R ERETE LT p-He 2 EMTEAL, BAFNOKELZHHT L L CEILSETEEL T 1y 7
L. ELVADKZEOENEN—EDOREIZT H, EOHRGH - FIREITV., EHERET D,

WEFMFEO—FIZE 17T, ETEANO SV KFOBISEZ Y BEREFRICR> TEAPMEFT 5, »v7
KREFEOBALNKE T T2 & EINIER TR Z B, FIZHHATH L 116 KA R BL V9.4 KB R) TENCESE (T 1 v
VB END, ZOEDRFIFIFRFIZIZR N oT,

ZORFOFRNEHRDI0, BRMIEHENT 7 ADRDVIZRI LY A X087 7 v 7 & A, BRI LT KFED
HIFET DR CTHREEZIT -7 (K 2), ZOHFAE. ZHEN T ATRLNIZEAREITBR SN2, o THES
DOEFIFILIET T ACHL ZOONTAKRBICELDHDTH S EfEmIND D, OOV TIIMETHTh 5,

[1] V. L. Ginzburg and A. A. Sobyanin, Sov. Phys. JETP Lett., 15, 242 (1972).
[2] R. H. Torii et. al., Phys. Rev. B, 41, 7167 (1990); D. J. Brewer et. al., J. Low. Temp. Phys., 101, 317 (1995);
M. Schindler et. al., Phys. Rev. B, 53, 11451 (1996).
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P03

Muon Transfer Reaction Studies in Solid Hydrogen and Deuterium Films with Argon
lons Implanted Non-Uniformly

;é;\é
G
w

ARNToh— NXEU w71 R RS2, AH B2 2 fHE ISR B TEE 2, ki
LE b, 2BHF, 3California K

At the RIKEN-RAL Muon Facility, an experiment was developed to perform X-ray spectroscopy with muonic atoms
formed from ions implanted in solid hydrogen films. This project is part of an experimental program to extend muonic
atom spectroscopy to the use of nuclear beams, including in the future RI beams, to produce radioactive muonic
atoms.

This experimental setup was first used to investigate solid state effects in pure solid deuterium appearing in the
scattering of muonic deuterium atoms (dp) at low energy. A series of measurements were performed with argon ions
implanted non-uniformly in pure solid deuterium films to study the diffusion process of du atoms by varying the
distance between each implantation region. Even with an non-uniform target, very strong muon transfer pAr(2—1)
X-rays at 644 keV can be detected. Because of the strong reduction of the Bragg cross-section at low dp collision
energy in solid deuterium, the dp atom mean-free-path is strongly increased, resulting in a very long diffusion length.
A dp atom diffusion length of nearly 20 um could be extracted, which is consistent with the predicted value based on
calculated cross-sections.

Similar measurements are now in progress with a pure solid hydrogen film. The latest experimental developments
will be reported.

P04

Ab initio

H/D isotope effect on the dihydrogen bond
by ab initio path integral molecular dynamics simulation

Ok 71, EE Sz 2 il - s
U KR, 2JRATE, 3JST PRESTO

[ 104, CH-n R KFEEDIHT- R I A TOKEBENEBZEDTND, TOFTHH~IE NTH" - H Be®
Lo To TKRFEREG E RO NHa* . BeHs AT L C X 7210, Iz d CR° L #F A7 CoHeHLL & W ol ZKERAER D
WESNTWS, LiH OBE5T 35T T AEEAETET TR, L A bRHEESNTWD, & 2 THRIFFETIL.
TV &ERBIxT D CoHe-HM (M=Li, Na, K) O, B HIREEOELEMITT 25, & 5IZ, ab initio RERIDEZ A
W, IREE, BFREB L OENED R DORE LT 5,

[ ] CeHeHM (M=Li, Na, K)iZ B 5 FhirEER L OEBIRE O E (L 2 MP2/6-311++G** L ~ULT{T o 72,
SHIEOETHREZET H7-DIZ, ab initio B (PIMD) 5% vz, PIMD IETlE, BEORT4HEEETH
Boltzmann-Gibbs #tFHIHE > THILRI 7 DEFT Y (B —X) L LTRRET D, #HEITIL, At=0.1fs T 10000steps DEF
HRIRBEICEE L 7=, 40000steps 43 DEERLEZ V> 7V o7 Lz, IREEIL 300K 2% E L, EIRfEIE MP2/6-311++G**
LUV TRt L 72,
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9, M=Li, Na DA TiE, OO X H 2 kFHEARLY HADD M S I :
OB NEETHDHZ ERbnotz, —F, M=K 054, (D)ITEBIRET

. e X L
HY . AV)D LD R EERES RS, CVEKH S P LH e T e "
RTHOmRREL 72D H-HDO_AKFZHEL n-KDOEAELEW-T22250 TS () o = (IV) ' 'LI'I
O LT, BELEEDLEELDRS, o (1)

F£7-PIMDIETCIIDIRENR BT IREZE T 522128 >T.M=Na  Figure 1. Schematic illustration of
DOHFETHAVYD X I AKBHAE LR T DL WI Z & ¥bin-o7lz, H/D  different possible geometries of C2Ha- -
RN AN R OFERIT Y H KT D, HM (M=Li, Na, K) system (equilibrium
and TS geometries).

[1] A. Hayashi, M. Shiga, and M. Tachikawa, Chem. Phys. Lett. 410, 54
(2005).
[2] M. Tachikawa and M. Shiga, J. Chem. Phys. 121, 5985 (2004).

P05
CsHSO4
Protonic conductivity and structure of solid acid CsHSO4 under high pressure

W ¥, WAL AR BGOSR BE, T T2, AR —IE
BERRHE 3HIT 1 ¢ TR

WK R e EOBHEERRITEBEN XY VY ERDKFAL LV ZALAET LIV 0 N ARERTH D, £ OMBEMET, it
TR iR A A DL & ARBREAEN L7 8 b BEID 2 SOWERNORD EZZHNTEY , Mk A RS
KEFRAF Y N =T R EOREMmEELE 7 a b ABEEREIEBEICER DN TN D EBE b5, BKkFEEY T A

(CsHSO4) 13872 EREE Y 1 R AZERTH Y . FIETE I AHERE)N OB 7 hAZEMTH 5 1 H GEH )
~140C TR T 5 Z LB TVA[L,2], EETIZENTEWS SOLDMHOHIARE SN, B7 1 N AREOHE
PERRIEINTWDOEEMS H D3], LU, HESIIBHE TR, IBEISN TV A ZEMBELEH T 2R LIV AR
W Box ik, IRE-ENMEM, EEOENEERA LU, FHEICBIT A A BERERET L2 E T, I r b ArE
EHEOBREALNICTHZEEZHME LTINS, BEFTOT v U HELANY MLOHmR X BEFTIIEIC LY . STk
THAE SN Tz CsHSOs OFAFHDOFIEREIE ) &2t HTLWFHZFHERT 57 EH LWIRE-E R 2B L T\ 5,
JEINZ X B =IB T MHOMEZED O TR A A4 > O & 038 0 0 T #EmE MR ONEF S AN 2 F72 ERH 60
L0 WEEE L T b ARENE L ORRICEIRS b 72D, BIfE, ®ET TO CsHSO4 B OMEERE & A A 15
HIEZHED TN D,

[1] A. I. Baranov et al., JETP Lett. 36, 459 (1982).

[2] T. Norby et al., Solid State Ionics 77, 105 (1995). 1 = -:.,_\k . CeHE0, 4
. ; : ™ .s. 0.10GPal
[3] E. G. Ponyatovskii et al., JETP Lett. 41, 139 (1985). : oy ' o 14 GPal
phasa | 4, 1
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Fig. 1 Structure of CsHSO, phase II at 1.9 GPa Fig. 2 Relative change in the ionic conductivities
and room temperature. of CsHSO, at 0.1 GPa and 1.4 GPa.
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P06
4.2 Ky H,"
Decay behavior and mechanism of H," core cluster in y-ray irradiated solid p-H, at 4.2 K

Mg Z210BW BIEL LR MBI RBE Sz 2 REA MY
VA RBET, 2o B SR Al

[ ] 1996 fEIZ = 513 4.2 Ky SRS E A5 k3 (p-Ho) T2 4 KD ESR v 7 F A28 L, Thbad Holo kb
bOLREL, TOBINODT T F T He, Hot(He) e D EH B THEN DX | FIEICIEE S 2D o7z, 2004
Fex 13 0-D2(1 = 0, 2) & & p-Ho ISR L, 0-D2iT k57 T 2 & — iR OBHHISE OB OA T & [FE &2 3 72,
TORER, ERBIAI S LTz 4 KD ESR ¥ 7 FVDIAMNTHT T2 IO L EROBANI I L, Bl S8 HE L 4 K
MEHe(H) e THDERIE LT, TDARDY T F X D ZIFINT 5 L =T 5, Bl SIXZ OJ=#HEL Ha™ 2
DEFNT NSO EEZ T, Hetk o lob, Filz et ORI L 7e > 70, ARWFIETIL o-D2 WINZ L D
BBl s ni=%& ESR ¥ 7 T VOBEFE;D b ARCFRORIE 2R, EIBEEEC OV THEER L0 Tl
T 5,

[ IEALHEENMC para-He (BAREEAE Y 1=1), He(0.1%) ,ortho-D2 (1, 8%,1 = 0,2) #EH#K L. 4.2 K Ty #% 2.88
kGy B4, ESR #IlE L7= (JEOL RE1X),

[FEREBE] K1Ick TRl Sz ESR v 7 L OEEE L T 25 L. B,C,D ® 3HEICHETE, Tl
EIZB>C>D L7pot, ZOWREREBOHE, KOS 7 FIVEN S Do REIMOFE THLBIN Sz 7T 1(B1~2)
% Het. o-De BRI L7268 SN/ 70 C1~T7, D1~4 #ZNE1 Het (p-H2) (0-D2). Hot(0-D2)2 & [FIE L7,
0-De ZURNM LT=H v 7 Mz W T, Het DI E EEL T 32x1075 571, Ha* (p-Hz) (0-D2) Ti% 8.9x1075 571, Ha*(0-D2)2
TIE 8.7x10 5571 & 0-De DEHEN L A2 DT EWENEL 725, > T, HetDOffidined He AEIZ Do ~EH STV D
HOEHELEIND, —F7, Hat (0-D2) 2 DIERIZ DWW CIE, BBEBERKFEO T A Th 5 KFE 1 & E LT Hs & 2 0-De
2o TNB EEZTND,

324 326 334 336

1. y ST 0-De (1.8%) —He(0.1 %) IRE[EIA/ ST KHED ESR A7 hL

P07
Hz*(H2)n(0-D2)2n(n =0, 1,2) ESR

Experimental observation of Hz*(Hz2)n(0-D2)2-n (N =0, 1, 2) in y-irradiated solid
parahydrogen

REAT AT N4y T fREE ZM . ALER FIBA L, REM Mz 2
VA RBET, 2o JIBR SR At

1995-96 4EICEIFSE1T 4.2 K O v BRIBEEA ST KFEFIZ 4 AD ESR > 7 F L 2HHEIL, 2 b % para, ortho-Ha &
FE L7z, He OIRBEIIARZLE CTRAH TIIAAE LRV, BERKERICR B STT7 =4 ThD HeBMFETH L0 D
WEITHRZEND BIEE SR, WS- gEA Hr Tha I L L FETH 2 &, BMHFE A EE MmN, HE Tk
7= Hot(Ho)e DIEEFEFICR L =BT 272 EOREDHKRNTHEINZ, Ll FEBRIZ X 2 EIREORE OMGEIXT
bty & L Hot (He) 2 3R LT H D He 33T KEBDOB AT BIEA L L8 0 TH D0 S BHcHE G S8R
TETP| ALFEEFREEITE LV, AT, AV Y EKFE (0-D2: 1=0, 2) @M/ ST KBIZEIMLTZ, 0-D2(1=2) D
& L7z Ho* (He) (0-D2) X133 Ha* (0-D2) 2 2EBR L TV, 0-D2 i L 2 A E OBz ESR 7 A8l sh 5
T CThd, —FH7 = FERBIE, 77 AZ—ERICHKT 2BIMEEIIRA N WETTh s, BLEDEXIZES
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&, ESRAIEAE/VIZ p-He & He(0.1 %) & 0-D2(1.3 %) &%, B2 1RA He (4.2 K) 1218 L TR RTKEEE
L. Rz 0 b 60y BRIBGTHERRIZ CTRRRZIC ESR IE A 1T 572, D2 2RI L TR TIX* TR L7z 4 A5 LaE
T SN2, 0-De IRINC K = THUZ BT 7= 72 2 E AR 281 L. o-He* (He) (0-D2) X WM o,p-He* (0-D2)2 ERIETE 7= (K1),
o-Hot (Ho) (0-D2) IZHBWTid, p-He & 0-De TIHEENEALDTZOICIERNHE LY, FbOD o-He* OAKEF0AIE 2 >
DOH ETERZDLDIZRDZEbbholz, RFFETBMISNIZ 7T T, Do X° He™ O & 5 BT 7 =34 L Clifig
WARARETH V. FIK DDA L= ESR v 7 Fmid, He Tld< Hot(pHe) e HF AL 7 T AL —Th5H I ENH BN
278 o7,

........ i AL Al =2)
. Agi=uzy ot L =144mT [H; (BH)00,)
. = 19.44 mT ! Al = 112} o
= 19,44 mT
Ll doy g Aggli=2)=1.44mT p-H, (o-0y),
| T S S I T
A (0=1)=2044mT Apfi=2)  |o-Hy oDyl
8 =144 mT
IIIIIIII'|IIIIIIII'|II'I|IIII|I"I|IIII|I'II|I'II
a0 320 330 340 350

Magnebs Field fmT

1 4.2 Ky #tI4} p-Hs- 0-Ds(1.3 %)-He(0.1 %) ESR A2 kL

P08
Ni(111)
The study of adsorbed hydrogen on Ni(111) surface by slow positron beam

IR TN KA BIRER 2, &R B8 WA g BIR GE S, R S0k e
V23 SR B, 4 SORZERE, 56 FURYIPERT

AR 23T 2 R OWE FUEO BB OB R OMIIE, REAFZOEELRFEOO LS THD, &0 biF, FEif
Tl EKFOFHEMERICOWTIE, BEH), TEMICEBRR D, BE A —Y =B 19006 (PAES) . Ki&HELE
[E197 (PHEPD) . W& Fahd A A Vil & > 5B % O TEL., BEFARRFRICE T2 ra—7
THHZEERLTND, AT, HREEE O R —0MmBIEEITo 72, KEBETFE—LT 1 2,
SRR CHA L LEBE T2 EHC AR S5, M X —1T 2KeV & L, REHIIFA A A XZ YT 75
v T EEIR L, L L2 Ni(111) & KFEWE NI(L1DITOW T EEREHE L 7=, BN IEBAL 2 20T, 3BT
T R DRA 3 aZBEmEL 2T, RERENO DEMEBRFIIA v 2 FMICIEEIN S, TOEE EIcF v
VAN R EBRET DI E T, EMEBRTH L HBEEE IOV TORERAREE 8o TW D, 2T v Rk
0V EANCHRE LB A EA v v 2l L), HEHEE O RAX =00 24T 9, [RRE & KRR ERE % i L
ol &, KREWEREZBOTRKERENRIC L DB THEFREROE MR L2 OEE RAES 5 2 L kT,

P09

odb sz, miEd s T. SpI ks
TR E FATZERE, “H - MO TR . TIST S & 23045

ETFORM T THIEETIL., BT LERTIHLELZOAE L REIIS LT, 2~3MDNTF 2 Lisik3 5 G i),
ZOXTEBRHT S & TMBEOME A RS GE T IHBIEIL. MEERMCERR S ORI 2. KT - 57T
DETREERD 7 1 — T EOMMIEFFA~DIEHN G, BETWEREE [PET: Positron Emission Tomography] % ®
& - AFFEAOEHE T, EFITREVIGHNTOI TV B [1], BRSPS SIVZBEE 1L, cHEE R 2 0
WCEFRBELR 7 + / VERIC K D = (T —% Ko THEE & BCEEICET 5, ZOBEFOERIC LY =3 LF — 3%
ST (BT A X —) NI, A A AR T 53 T OE, BT L BETPES LAY ha =7 A[Ps] B,
BLOPs EETZHIED PsALEWTERe £ B2 BRIEPET T 2FERMONTWDEN, BETHHEE LI-RICLDE
TARAEOZALOMEEZLF I3 2 E T, +0H DT> TWHRLY,
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B 2B 5 Tk & LT, 20 FiuE [MCMO] AR HWB5[2], MCMO i1, v h o -
BeE 7 & WO o TR WKL - D B R R A BV AT 7o OIZ, BITRT 24 T B OBEEE 2L D ORI b IER S
HLDOTHD, BETE “EEMER BT ICEESMZH2HFIZLD, MCMO IEIZ L 2BE LA OBEmEH R E21T 5
FENRFREL 72D, L LIEBROFETIE, E7—7' 1 MBI TE T GE THEEZ 00 ALesEmN gL <, &1
—EETHEEZTE LR LGS, +oEMRKHEEAMLETH L ENRESINTND[E], F—HEETEST /b
[QMC] V. FICHtHee 7 v a [DMC) ki, RO EMREERESAZ BT 5 FikE LT, BIERbAERFEMTH D
[4][5], AWFFEOBZE AL, 2D DMC & B 17210 Tl < ERRICHR LT, 2 &1E 7 Bk [MCQMC)
DB EIT IR TH D, H,ETIE [LiHet] KX [CHs ;7] RICEMH T 2RAITHONTHEZIT I,

Reference:

(1] BAT A Y b=z, BEFFHIORY(1993), SZ)I{8 - FERf4%/E - L. Pichl M8 T & 01O 6 & mkEE PET
A% x| BUEE: (BRYEEEFEN), vol.414, 44-50 (2005).(in Japanese)

[2] P. E. Cade and Abbas Faradel, J. Chem. Phys. 66 6(1977)

[3] T. Saito, M. Tachikawa, C. Ohe andK. Iguchi; J. Phys. Chem. 100 6057(1996)

[4] K. Hongo, R. Maezono, Y. Kawazoe, H. Yasuhara, M.D. Towler and R.J. Needs J. Chem. Phys., 121, 7144 (2004)

[5] B. L. Hammond, W. A. Lester, Jr. and P. J. Reynolds, “ Monte Carlo Methods in Ab Initio Quantum Chemistry ”
(World Scientific, 1994)

P10
(MC_DFT)
Development of Multi-component Density Functional Theory

OF I KRB, SEJI A4l 1 2
VR RBEEE, 2JST- & E 23

[Introduction] /KFHAERSCKFBESISITRFEIND L D2, KFEIFREOVER CEEREE Z2H-THB0 | #
WKFBRTEBHOBETHENEE TCHLZENAHEIND LI IThoTe, BAITBEE TIZ, HTHEOEEEZ 77 h o
72 & ORI FIZHEIR L= 2 Al 204> F-8iE (Multi-component molecular orbital:MC_MO) 5% BE % L[1]. C-H-O %k
FEEITRT B BT RN AR RO TH[2] 72 £ Bix 2 HERE %34T L C& 7z, MC_MO & T 1 %0
WD D 72, PG E B 2 5 7= OIIXE O A7 57 E T — A, B — ML W o 2 BRI S50 3R
EWHTICEBTHIVEND D, 20X REHNEETY AT 7=, Fx ITEEIC MP 5 CLIE[3)| 2 A L7=23, K% MR
SO AMERLER e E R L Vo mFENTRE ELCE 7, £ ZTARIETIE, 2D L 5 SR a2 hEmMIci Y At
DI, BENBEESEGR 2 20 RICIET 5, S0 EFEEINLEEEE MC_DFT) OB 2R A5,

[Theory] v b Z2ETHFMIZBVFEIHZBEDONAINAL =T U0E, LTOL TR 5.

Nl , Moz oo Nede] Mo , Wz MM el ]
H=-2oVi-2 244 ) ==V, #2042 0 —=3 D — @
il P=R= =l = Al pgpl, Eph,

CITHRAT e, plE., TNETNET L7 AT 2HEERT, £ Hartree-Fock (HF) :Cld, £ #EI% % & 1
WEIRAE L 7' e b BRI O TR T, WE O/ EEE & FERIC, HE FRRIC SRR AEA T Z Lt kY.,
%4 Roothaan FRERNEH NS, ET. 787 M%7 5 Roothaan FRRXZFIRHCMELS Z & T, BT T2<
7 N rELETNFHICIO oG E O X — WEIRHD RO Hivd,

MC_DFT Tk, ETHBINC OO TIIBEFEORBE CRIHME T 5, £7o. BE—BMHBEIXFHFS /NI W), B2 2
EMTTREL 722, L LA LE T —HBIIEH CE ., &7 ZHEHOB - R AER T 2L ER S H, £
TAMFE TIL Colle-Salvetti H B %x & FHV 7= LYP FHEHES%k (41236 H 35, LYP AHEABI%, Cid, B AHESICBEI L CHF @ 1
BB IV 2EOMWETEELZHVD, INEE A~ LIERL, TRV —DK /T A —H % fitting L7235
FTZEILEST, EF—HEMEZLRMET 2 Z ENARRICAR D EiIfFSLD, S 512 MC_MO % & MC_DFT £ A G
bEDZLizk v, MC_BH&HLYP % EH#KT 5, Z DA D Fock HEFE 171X

fMCiBH&HLYP = (.fMC?HF + fM(?iBLYP) * 05 (2)
Lhb, BIEIL, a7 A0 ET o TCWARTTHY . RICOWVWTITY HREET 5,

[1] M. Tachikawa, K. Mori, K. Suzuki, and K. Iguchi, Int. J. Quantum Chem. 70, 491-501 (1998), M. Tachikawa,
K. Mori, H. Nakai, and K. Iguchi, Chem. Phys. Lett. 290, 437-442 (1998).

[2] T. Udagawa, T. Ishimoto, H. Tokiwa, M. Tachikawa, U. Nagashima, Chem. Phys. Lett. 389, 236-240 (2004).

[3] M. Tachikawa, Chem. Phys. Lett. 360, 494-500 (2002), M. Tachikawa, H. Sainowo, K. Iguchi, and K. Suzuki
J. Chem. Phys. 101, 5925-5928 (1994).

[4] C. Lee, W. Yang, and R. G. Parr, Phys. Rev. B 37, 785-789 (1988).
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P11

Dynamical behavior of hydrogen in palladium in low temperature region
by means of torsional oscillator method

A R FHE EIR 2, Andriy Penzevd, AffH 53
THHERE., 2HaRTE, 3R RXWMAr

NIV MIKE LS RIINETHERTH Y, KEIZPAdD O VA MeTFRIEED D, ZOKEOHHE LT, Hit
NN D BEFNENEZE NS, Fl2IE, BOWIRETHRE RILBREEFSZ LD, KBEOEFDRITLEAR
WREETHEND EEZ2 N5, £72, AFORBEERICEON L, HHEEORERICELERVICLY, B
DERZIDZENHIFIND, ZNETHEXILIPAdFROKREORELZH~S7-0, KFEIZLHy e —DZ 2T
BAER A BORSRIEIC L 0 TE -, KBEERICB VT 55K B LIRZhAHER MO, ZOBRBIIINET
Pd FAZEOHA-AHRABEBRIC L b0 EEZ LN TEL, LLARRL, BxOBWIE TCH LD -2 0
BEREEE T b =B LD S, HEROBZ T TIZRATE RN ENShot= D, 1258, B HIKFEIR
T OETFHEENRREICEE T 2R A2 DBET 2 2 LIIREECTH Y . T OFEBRERN ST TR, KEORREIZOWTOH
M7 mm s by, 22T, KREOEBNRNEEZ BEHEIHT 572912, BREBIOIRITHER S T 72 ERRER UhUE
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uSRin in 2-Dimensional Hydrogen Bonding System: Squaric Acid
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Si(001)

H/D

Dissociation of Water Molecules and H/D Exchange Reaction on Si(001) Surface :
Hydrogen Bond Formation and Change in Reactivity
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Ir(111)

Interactions between hydrogen atoms adsorbed on 1r(111) surfaces
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Cu(100) Cu(110)
Quantum states of hydrogen atom on Cu (100) and (110) surfaces
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Fast Proton generation from a thin foil irradiated by ultra-short high intensity laser pulses
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He
He 2D phase diagram studied by high precision torsional oscillator experiment
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T B A B &V D EmTRSGEHED O EARKUAR TR 2 ARROIRE TR A MR L BEESIT o Db, —H, bR TEOMA
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Pressure dependence of the band gap in solid hydrogen calculated with a new ab-initio approach
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Y
Growth temperature dependence of hydrogenation of single-crystal yttrium thin films
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Low Temperature Anomaly of Palladium-Hydrogen System
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Cr203

Ortho-Para Conversion on Cr203 Surfaces and Development of Laser-Induced
Fluorescence of Hz:for the Analysis of Magnetic-Field Effects on Ortho-Para Conversion
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Mechanism of ortho-para conversion on Fe-deposited Ag surfaces and clarification of
O-p conversion mechanism
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Dynamical low-energy electron diffraction analyses of Clean and H-adsorbed Ir(111) surfaces
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The First Layer of Water on Rh(111) : Energy, Kinetics and Microscopic states
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Metal-semiconductor transition of yttrium hydride:
Development of infrared absorption spectroscopy
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Professor Amnon Aharony
(Tel Aviv University, Ben Gurion University and ISSP, University of Tokyo)

What is really measured in the mesoscopic Aharonov-Bohm interferometer?

Mesoscopic solid state quantum dots have raised both basic and applied interest. Some of their physical properties
are characterised by the quantum amplitude of resonant transmission of electrons through them. The talk presents
an elementary review of experiments and theories describing the use of Aharonov-Bohm interferometers for
measuring the phase of this (complex number) amplitude. These include "closed" interferometers, with only two
terminals connected to the Aharonov-Bohm loop, and "open" interferometers, with more terminals. After explaining
the differences between the mesoscopic and the textbook "two-slit" interferometers, the talk will explain how one
could extract the desired phase from both "closed" and "open" experiments, both in the Coulomb blockade and in the

Kondo regimes.
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Dr. K. L. Ngai
(Naval Research Laboratory, Washington, DC 20375-5320, USA
Many-body relaxation and diffusion in complex systems: An important unsolved problem in condensed

matter physics

Complex systems or materials often are made of atomic, ionic, or molecular units that have nontrivial interactions
between them. Relaxation and diffusion of these units are of central importance in many research areas including
glass transition, polymer viscoelasticity, ionic conductivity relaxation, colloids, metallic glasses, pharmaceuticals, and
ete. Interestingly, in many different kinds of these complex materials, the properties of relaxation and diffusion are
general or ‘universal’. These universal properties likely originate from the many-body interactions between the
relaxing units. Unfortunately, at this time there exists no solution of this well defined and important problem in
condensed matter physics. Nevertheless I shall show an approach that can solve many problems as well as bring out
the universal properties, but it is still short of being a solution of the problem. By drawing the attention of the

audience to this unsolved problem, it is hoped that a complete solution will come in the future.
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