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June 26 (Thursday)

I. Hanazaki Presiding

13:00—13:10 S. Nagakura (IMS), “Welcome Address”

13:10—13:20 I Hanazaki (IMS), “Introductory Remarks”

E. Hirota Presiding

13:20—14:10 A. Hjalmarson (Onsala Space Observatory), “Molecular Radioastrophysics-
Astrochemistry”

14:10—14:40 N. Kaifu (Nobeyama Radio Observatory), “Recent Results of Molecular Spec-
troscopic Observations in NRO”

14:40—15:00 M. Ohishi (Nobeyama Radio Observatory), “Physical and Chemical Analysis
of Massive Star Forming Region”

S. Saito Presiding

15:40—16: 20  A. Mizuno (Nagoya Univ.), “Discovery of Five Bipolar Qutflows with the
Nagoya 4m Telescope”

16 :20—16 : 45 H. Takeo, S. Takano, M. Sugie, C. Matsumura and K. Kuchitsu (Natl. Chem.
Lab. for Industry and Univ. of Tokyo) “Laboratory Detection and a Search for Interstellar C-
Cyanomethanimine (HCN Dimer)”

K. Takagi Presiding

16 :45—17:10 E. Hirota (IMS), “High-Resolution Infrared Spectroscopy of Transient Mole-
cules of Astrophysical Interest”

17:10—17 :35 M. Ohishi, S. Saite, K. Kawaguchi, H. Suzuki, T. Kasuga and N. Kaifu (Nobe
yama Radio Observatory and IMS), “Laboratory Observations of U45. 379 ; the J=17-16, 1Y,
v=1 Transition of H (C = C):CN?”

18:30—19:30 Reception

19:30—20:30 After Dinner Talk by S. Hayakawa (Nagoya Univ.) “Molecules and Dust in

the Interstellar Medium” (K. Takayanagi Presiding)

June 27 (Friday)
N. Nakagawa Presiding
9:30—10:30 M. ]. Greenberg (Univ. of Leiden) “Is the GIOTTO Comet Halley Mission
Telling Us Something about Interstellar Dust?”

10:50—11:20 T. Yamamoto (Inst. of Space and Astronautical Sci.) “Origin of Comets as



Viewed from Chemical Composition of Cometary Ice and Grains”

11:20—11:50 N. Nishi (IMS) “Condensation of Molecules as Clusters and the Surface Pho-
tochemistry of Contaminated Ice”

11:50—12:20 M. Shimizu (Inst. of Space and Astronautical Sci.) “Cometary Organic Hydro-
gen”

I. Koyano Presiding

14:00—15:00 D. Smith (Univ. of Birmingham) “Molecules in Diffuse and Dense Clouds and
in Cometary Atmosphere”

15:00—15:30 A. Sakata and S. Wada (Univ. Electro-Communications) “7.7 and 7.6 z#zm IR
Features from Partially Oxidized Carbonaceous Dust”

16 : 00—16: 30  H. Suzuki (Nobeyama Radio Observatory) “Reconsideration of Interstellar
Chemical Evolution”

16 :30—17:00 H. Yamazaki (Tokyo Inst. Tech.) “Sensitivity Test of lon-Molecule Reaction

Rate Constants in the Formation of Interstellar Molecules”

June 28 (Saturday)

Y. Kaneko Presiding

9:30—10:20 N. Adams (Univ. of Birmingham) “Recent Studies of Reaction Rates Relevant
to Interstellar Chemistry”

10:20—10:50 K. Sakimoto (Inst. of Space and Astronautical Sci.) “Influence of Long-Range
Interaction on Ion-Molecule Reaction Rate”

10:50—11:20 L Koyano (IMS) “On the Heat of Formation and Structure of CsHs™ Ions”

T. Ohshima Presiding

11:20—11:50 H. Yanagawa (M-K Inst. Life Sci.) “Formation of Polypeptides in the Possible

Primitive Earth Environments”
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AFTER DINNER TALK

From Molecules to Dust in the Interstellar Medium

S. Hayakawa

Given at Okazaki Conference on 26 June 1986 ——

The extinction of light from distant stars has been attributed to small dust grains in the inter-
stellar space. If grains grow by accretion from a gas, small grains of nanometer size or large mole-
cules may be copiously left in the interstellar gas. Accordingly Platt (1956) suggested that such
small dust grains — called Platt particles —— could be responsible for the interstellar extinction.
He demonstrated that the absorption of radiation should be strong at a wavelength of about 400
times the grain size, and that the extinction of visible light could be caused by nanometer grains,
each consisting of about 10° atoms.

Although the idea of Platt was found attractive in several respects, such as the need of a smaller
amount or matter required for extinction, this has been gradually forgotten because of the success
of the submicron dust model theoretically developed by van de Hulst (1957) and in accounting for
astronomical phenomena as extensively reviewed, for example, by Greenberg (1968). It was alsopo
inted out by Hollenbach and Salpeter (1971) that hydrogen molecules should be formed on thegrai
n surface.

Recently however, the idea of small grains has revived. This has arised from the study of reflec-
tion nebulae by Sellgren (1984 ) . The near infrared spectrum independent of the distance from the
illuminating star suggests the emission from small dust grains heated to about 1000K by single pho-
ton absorption. Since the energy absorbed is given to a small number of atoms, about 102 the tem-
perature can be raised to 10% K and decreases by radiation cooling. Such a temperature fluctuation
or small dust grains was discussed by Greenberg (1968) and others, but little attention has seri-

ously been paid to the role of small dust grains. Sellgren has further argued that the emission fea-



tures at 3.3 and 3.4 pxm can also be explained by hot dust grains.

It has been known that there are unidentified features at 3.3, 3.4, 6.2, 7.7, 8.6 and 11.3 #m in
circumstellar shells and diffuse nebulae. Leger and Puget (1984) have demonstrated that these fea-
tures can be identified with vibrational modes of polycyclic aromatic compounds such as coronene
which are formed by binding hydrogen atoms to planar graphite particles. The peak temperature
of about 1000 K is attainable if the compound contains about 50 carbon atoms. Such compounds
which contain only a few per cents of total carbon can explain the band intensity of about 10% of
the total infrared intgnsity.

If the number density of small grains is comparable to or somewhat larger than that expected
from the a~>° distribution for normal dust grains, the emission from small grains giveés a substantial
contribution to the galactic radiation in the range around 10 g m, as demonstrated by Pudet et al.
(1985) and by Draine and Anderson (1985). This would result in a detectable flux at 12 #m from
the cirrus clouds discovered at 100 g m by IRAS. The infrared spectrum calculated by Pajot et al.
(1986) shows a bimodal behavior characterized by two peaks at about 10 #m and 100 zm due
respectively to hot, small and cold, normal grains.

The existence of very small grains has an important bearing on the interpretation of those obser-
vational results obtained by the Nagoya group, which would otherwise be hardly understandable.

With a balloon-born telescope launched in Australia, we observed the southern sky at 2.4 #m
and 3.4 g m. The surface brightness at 2.4 z#m is generally stronger than that at 3.4 xm, since
stars are mainly responsible for infrared emission in this wavelength range. When the telescope
crossed an HII region NGC6357/W 22, however, we noticed a stronger emission at 3.4 #m than at
2.4 pm. Moreover, the emission region is extended as widely (~ 0.5°) as that of radio continuum,
and the spectrum of the extended emission is similar to that of a narrow (~ 5”) region containing
an illuminating star. The situation is analogous to that observed for reflection nebulae by Sellgren.
Hence the near infrared continuum can be explained by small grains heated to about 500 K by the
absorption of a single UV photons.

With rocket-borne photometers launched from Kagoshima Space Center, we observed the diffuse
component of near infrared radiation. The radiation observed arises from a number of origins, zo-
diacal emission, galactic emission and possibly extragalactic emission. In the 5 £m band the galac-
tic emission is dominant, as demonstrated by the cosec b dependence on the galactic latitude b. The
1

surface brightness in the galactic pole direction is about 5 X 1072Wem™2 pm™ st~} which is

about 20 times less than that estimated by Cox et al. (1986) for the galactic plane as due to the



emission from hot, small dust grains. The difference is roughly consistent with the scale height of
250 pec assumed for explaining the infrared surface brightness distribution of the Galaxy.

The above two observational results provide further support to the small grain hypothesis and
means for the study of this new component. Namely, the small dust grains exist commonly in the in-
terstellar medium together with gas and normal dust.

Finally, I mention how the small dust grains are formed. Since the size distribution roughly fol-
lows that for normal grains, there may be a mechanism common to the formation of whole dust. The
formation of dust grains is observationally demonstrated in the stellar wind of cool stars and in
shock waves triggered by supernovae. In the former case a rapid cooling associated with the ad-
iabatic expansion of the stellar atmosphere can form condensations. Since the saturated vapor pres-
sure increases as the grain size decreases, the optimum grain size is determined by the competition
between the expansion and accretion rates. The size distribution depends on the time dependence of
monemor pressure and accretion.

If grains formed are mostly of normal sizes, these grains may be destroyed by radiation, cosmic
rays and grain-grain collisions. Perhaps the last process is most effective to break up normal grains
in small pieces. The time scale of grain-grain collisions is short enough, when dense clouds are shock-
ed because of compression and turbulence. Graphite grains are ablated to become mono-layer piece
son which hydrogen atoms are bound to form hydrocarbon compounds.

These processes have not been worked out yet in a satisfactory way. It will be a challenge to sur-

face chemists to solve these astrophysical problems.
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May 13 (Tuesday)
Chairman Mu Shik Jhon
9:00—10: 00 Saburo NAGAKURA (IMS) Magnetic Field Effects upon Dynamical Behavior of
Gaseous Molecules
10:00—11:00 Taikyue REE (KAIST) Molecular Theory of Non-Newtonian Flow
11:00—11:30 Hiroki NAKAMURA (IMS)  New Semiclassical Theory in Phase Space for

Chemical Reactions



11:30—13:30 Lunch Break

Chairman Kyung-Hoon Jung

13:00—13:30 Kook Joe SHIN (SNU)  Microscopic Theory of Condensed Phase Chemical
Reactions

13:30—14 : 00  Yukikazu ITIKAWA (Institute for Space Science)  Collisional Excitation
of Rotational-Vibrational Motion in Molecules

14:00—14:30 Young Soon KIM (Myong-Ji Univ.) Laser Intensity Effects on Configuration
Interactions and Multiphoton Autoionization

14 : 30—15 : 00 Iwao OHMINE (IMS) A Theoretical Study of Photochemical Reaction
Dynamics in Solution

15:00—15:30 Coffee Break

15:30—16 : 00 Hosung SUN (Pusan Nat. Univ.) Quantum Mechanical Inelastic Non-Reac-
tive Scattering

16 :00—16:30 Ichiro HANAZAKI (IMS) Vibrational Photodissociation of Van Der Waals
Molecules

16:30—17:00 Yoo Hang KIM (Inha Univ.)  Vibrational Relaxation of Hydrogen Fluorides

17:00—17:30 Sung Dahm OH (Sook Myung Women's Univ.)  Proof that Allowed Dipole
Matrix Elements never Vanish

17 : 30—18 : 00  Yoon Sup LEE (KAIST) Relativistic SCF Calculations for Atoms and
Molecules ; Basis Set Selection ; Koopmans Theorem and the Correct Non-Relativistic Limit

18 :00—18 : 30  Sunhee CHOI (Colgate-Palmolive Co.)  Resonance Raman Studies of Heme
Complexes and Proteins

18:30—20 :00 Reception

May 14 (Wednesday)
Chairman Yoon Sup Lee
9:00—10:00 Teijiro YONEZAWA (Kyoto Univ.) Some Recent Studies in Quantum Inor-
ganic Chemistry
10:00—10:30 Ikchoon LEE (Inha Univ.)) MO Theoretical Studies on the Gas Phase Re-
action of Alkanol-Alkoxide Negative Ions with Alkanol and Alkoxysilane
10:30—11:00 Kyoung Tai NO (Soong Jun Univ.) Mechanism of Dealumination in A-Type

Zeolite



11 :00—11:30 Bon-Su LEE (Inha Univ.) Transition State Determination by Conjugate
Reaction Coordinate Method

11:30—13:00 Lunch Break

Chairman Tkchoon Lee

13:00—13:30  Shi Choon KIM (Han Yan Univ) Theoretical Studies of Pyrolysis for
Carboxylic Acid Esters Containing Oxygen and Sulfur as Heteroatoms

13:30—14:00 Hiroshi KASHIWAGI (IMS)  Ab initio MO Studies on Fe-Porphyrins and
the Supercomputer System of the Institute for Molecular Science

14:00—14:30 Mu-Yong CHOI(KIT) Magnetic Field Induced Transitions in (TMTSF)2Cl04

14 : 30— Sightseeing

May 15 (Thursday)

Chairman Bon-Su Lee

9:00—10:00 Keiji MOROKUMA (IMS) Chemical Reactions and Potential Energy Surfaces

10:00—10:30 Yosuke KATAOKA (Kyoto Univ)) Computer Experiments of Concentration
Fluctuations and Mutual Diffusion Coefficient in a 2D Aqueous Solution

10:30—11:00 JonglJean KIM (KAIST) Light Scattering from Simple Fluid Shear Flow-
Molecular Dynamics Simulation

11:00—11:30 Suehiro IWATA (Keio Univ.) Some Application of Quantum Chemical

Calculations

11:30—12:00 Mu Shik JHON (KAIST) Something You don’t Know about Recent Water
Structures

12:00—13:00 Lunch Break

Chairman Jong-Jean Kim

13:00—13:30 Keiichiro NASU (IMS)  BCS Pairing versus Bi-Polaron Crystallization in
Two Dimensional Strongly Coupled Electron-Phonon System-From Adiabatic Limit to Inverse
Adiabatic Limit

13:30—14:00 DongJae LEE (National Fisheries Univ. of Pusan)  On the Multiple Scatter-
ing for a Fluid Composed of Chiral Molecules

14:00—14:30 Hiroshi TSUBOMURA (Osaka Univ.) Semiconductor Photoelectrochemistry

for Solar Energy Conversion



14 : 30—15: 00  Sangwoon AHN (Jeong Buk Univ.))  The NMR Chemical Shift for a 5d’
System in a Crystal Field Environmant of Octahedral Symmetry

15:00—15:30 Coffee Break

15:30—16: 00 Eizi HIROTA (IMS) High Resolution Spectroscopy of Transient Molecules
and Molecular Ions

16 : 00—16 : 30  Jihwa LEE (Seoul Nat. Univ.) ' Metastable Quenching Spectroscopy as a
New Surface Electron Spectroscopy ; Principle and Application

16:30—17:00 Soji TSUCHIYA (Tokyo Univ.) Intramolecular Processes in Rovibronically
Excited Small Polyatomic Molecules as Studied by LIF and Zeeman Quantum Beat Spectroscopy

17:00—17:30 Kyung-Hoon JUNG (KAIST) Collisional Energy Transfer in Two-Channel
Thermal Unimolecular Reaction

17:30—18:00 Takayuki FUENO (Osaka Univ.) Reaction Paths and Routes of Singlet and

Triplet Diradicals in the Gas Phase

L5 1 H B, SBEEEEE ALK Mushik JThon KAIST g0 H & 0Dk, RES TN
EASER T 0N ARG R SH S OB S LT TR IOV THE L. KT,
51 ESFHICIIEROMERD OB S ik o 72 Taikyue Ree KAIST #3%7%, 8674 L iz
ABWEATI v s e#HEHEF=2— b ‘/ﬁ@ﬁ%ﬁ%ﬁb:ow’cﬁbh, BMBEERZBH S
720 KWT, HEBIFBROMER, HEPOFNCOER, HLFERBRE, HBT7~ 5K,
MR ETIREEG & LIl W TOBEIfTh /I,

F6ELPLDL LT a vk Ambassador &7 W T{ThH N, Mushik Jhon FiIZ, HI KAIST
BE THB SN KE © Hakze Chon I, Inha KRR CRIBELF SR D TaiWon Park K
SEADOEHNH Y, ABRMESMERHIZIT) JLOEESHMASK, BRI LIRSS
TR, KREAEEOH V&P D), FFRHACBYIMARND RO TTEZV G RSB
NbNTz, KWT, Taikyue Ree BIFDFHEE CTHATIH ), SINE—RIBGRIZIED LN,

52 H IR THIE OB TS LEOMITIE U F 0, (CERIGHN, SROE, EXTHRE
KL EORGEFRLIEEI TR, BEWICFHARIC AN TEZOD, ERHRINTT,
ERLBFRE ol FRIIVIAVTAO THE] Lvbhb2ZRZEALTE LY, T, T
HNORMREFEE 2O LAY, $3 i3, BTRICVOEDT., (LERCER, HRPEAOHR,
ETIREEERR, (RRTTABEEAOER, XA VF-FR, STOESFEDL, v F—
BERALZE RSB %2 SICDOWTHH 6 1 3 Tl L RfmAMTh iz, ®iZiz, %3 HFRE
EDLEND > -EESTHHROEL )T, KiREE,SE 3 OHER S VR T T 41319884



FIMTITDRDLFETHLLRDOREENDH > T, SHMICDELL VRIS LAOFEXH L1,
CORIZIE, WOPDTNV—TFIbHhNT, Inha K% EOBEEFCHERR % M8 L7,

AROLYRTTLE, BIEOY KT 4B L UMBE2EMICO 2 EFHEEZA (K
YORTZY LOBREMBEED ) HIZ, TAMRE A BHEEINTN) OESiE ST, EE
D OICH DTN » 7= WA IREHGR S EOSBIZOWTIE, HEIZER &% 5285 O 8 WIFET
NEMBD DN &L, S BIHERIIZEH D %0 7205082 O VT, WEOWZE
FREPRILDOTHESDYE THMTAIET, BEVWEHA LI h o2 LIk & LTS
Holeb V&) FS, BETREN D ok Shd, W LAY L 208 REIR O
REANV—HIE T > THRTIREND o722 L1d, HEHEEN VIV EW)SEOLAVE &
LIS, MHLAFOFTEDOLYVED) 2T, HTHEOELEDDIIKELES T2 LW
fFehsn, WEE SBMEOKLEIIAHAE LD TDOY v RKII ABMTH o720 $72, HA
BHEED2/3L EiE, BEIZIZLDTEWV I L Tholz, [FEIDOY VR ABIMCL 5T,
WE & HADHERRIZ S LIS BEWICERISENE W) T L%, BLOTHER L - TEL
FL. AREDHBEBIICHEKRLIMYOFG 2 LzwEBwET, ] Lvw), HEHOS
EBRALTBEW,

ARG, HEFHREZALEFE Y VRD Y A% LT, WEOSTFREES OB H AR
K, BCRATEERVIHFLTW S,




MRS
# 7 [a] UVSOR #f%e4&

SFH O O B Ok
E 4 K

BmEIRERMRE T, B4 1 @ UVSOR FIEA 2 Bt L T &7 I LO DB AR
M4 AR5, RERUBEY 27 LAOREENFLT - TH o 7285, BEAESLIIONT, B
ROWEB X USEREIIT ) EROFBRMT 2 b7z, 4EH 513 UVSOR & AV -EBHTREO
RERRLHADPHRLT — v ThH b, EERIITRbNIZ8ERDE — LT A ¥ bR ORRIH
EER, ERICERV T DN, TORTEHEOHEDHMEEOIL LV T L TLOOHEF
HEE BEV Lz, SNEEFN, FifE8TH0ZETH -7 H 1 HIZRAY THLIERS
Td - 722KE SSRL DEIFTE D H. Winick Kb HRO— AL LTEML L. 7077 L 1UTO
WY ThHb, £7: UVSOR DREDEE L BT 5, 28, ThoDONFDO—EIE, UVSORD
Activity Report & LTHEFILTWADT, FMidZh o2 BRLTWALZE W,

# 7@ UVSOR Wige&7u &5 & (IBFI604E128 3, 4 H)

12A 3 H

13:30—13:35 & #F0O ¥ER (5T
13:35—14: 05 FEOHIK HH Rk (T
14:05—14 125 B> A7 L20HIK D (5FHD

14:25—14 140 EFIMRYE — 4T 1 ~ (BL6AL) DHK Feu Fxk (RILEX)
14 :40—14 155 KELETFERL L OWHEIC L HEELR T

#  Bi. (RA#EEE)
14:55—15:15 20 bayighhy vy o7 4 10X AR XERFERT ORE

B =W (BKEERETD)

15:15—15:35 SOREZEY>7574¢ (II) IWH AT (BXDID)
15 :35—16 : 05 4k&A
16 : 05—16 : 25 SMEKZEFFOHILE TH Bl (5T



16 :

16 :

17

17

18 :

25—16 :

45—17

$05—17:

125—17

00—20

12H4H

09
09
09
10
10

10

11:

1
12
13

13:

14
14
15
15
16

16

17 2

$00—09
$20—09
:40—-10:
:00—10:
$20—10:

$45—11¢
140

15—11

$40—12:
:00—13
12013

40—14

:00—14
$30—15
:00—15
- 30—16
:00—16

$30—17:
- 20

15—-17

45

105

25

145

100

.20
140

00

20

45

15

00

.20
$40
<00

©30
- 00
<30
- 00
230

15

CClsX (X=H, F, Cl, Br) JL UF SiCIsH @ VUV HR#2IC X B 2~ b v

i &5 (KAL)
CH3SCN R UBEL A ORI - BIA~RZ b

BT HRHE (FTEBKHE)
SMPFOXA A M—a4 ¥ 7Y AFER

NEBHZY (5FH
BL2B2VUV - FR 53 NEE ORE L IEH

FImdER (5 FH)

BH&

ARITANT A FEHORE &L Pl k2 (5T - \IRD)
BHRINT L FERORSFARY bV B ;= (5FHF - 5UKE)

HEFEEWON, . SRR RS + v =B B (KRIFKRIL)
B X M & L8R O MR AE R FH BEE GEEEKX)

F—ZANYBIEFIZBITHHRXBE — LK~ b
BI EHE (ROREE)

th

VUV SIS 51 BB R R~ bV ER BE (BT
UVSOR % AW =it F il g B (RAEREL)
Rfr, R

FAARINT L K SOA F >~ Bk T Hk (BAT)

SR hi2 i & AMEFHKR X B AR S b LB
' YO —HE (RIREEK)
2 ¥ RBOLEF S EFOES (&)
UVSOR AW 75 X< llEfBZDBIE K H— (BKTFHD
R
BMAT - 7 7 A5 —OHIAMREE L SOR FEF B GERIMERD
EXAFS PGS X B ER D5 1+ 3 v 7 ADH%

HIR RS (KHE)

N3

)

UVSOR D45 #% O (BHE
Eq s}



FHF UVSOR HER%
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March 7 (Friday), 1986
13:30 Opening Address  S. Nagakura (IMS)
13:40 Plenary Lecture K. Siegbahn (Univ. Uppsala) “New Aspects of Electron Spectroscopy”
15:00—17 :30  Short Talks (10 minutes each) and Comments
K. Kimura (IMS)  “Excited-State Photoelectron Spectroscopy”
Y. Murata (Inst. for Solid State Phys., Tokyo Univ.)  “Alkali Metal Adsorption on Silicon”
K. Onchi (Dept. of Chem., Kyoto Univ.)  “Chemisorbed States (HREELS, LEED, AES)”
T. Sagawa (Dept. of Phys., Tohoku Univ.))  “Angle Resolved UPS”
T. Ishii (Inst. for Solid State Phys., Tokyo Univ.)  “Photoemission of Cu Halides”
N. Kosugi (Dept. of Chem., Tokyo Univ.))  “Shake-Down Phenomena in XANES”
M. Owari (Inst. of Indust. Sci., Tokyo Univ.)  “X-Ray Photoelectron Differaction”
I. Watanabe (Dept. of Chem., Osaka Univ.)  “Photoelectron Spectroscopy in Solution”
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