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Shock syntheses of diamonds and the trapping mechanism of noble gases

OMH#E— (KBRK - #) . RERTF. REEK (K - H) | EHRE (RIEX - &0

B2, YAV EVFORHEAREZTW. 2VA451 0T AV EY FHFEBEARBRE
ZENTREBRRLZEWIH 2B L TE /= (e.g. Matsuda et al., 1991), ZDHRICE
WT, HRERI AT EVFIKBMOAZNIH/ENABICNTL2HBE. HEMWHOZERE
ZOXEEZZO3IFEMICOE>THANTE L,

AV EVFORBREREL OMEMEOEREL PEQHMNSHD, Y1 TYEVF
OERERIE. YUT VYA MBI HBH. BRGOBEEZZETELZDDOTHSZ
EERELTWS, MEMBEOEROEFOBAORESEND YA T EY FHERT S
DTHAD,

MBMEREAWTERE25 X EBECR. MEMHEOY 57 74 PCRELTW AN
ADHBETATEYRFCIRDAL, BEHBZHREAVWEBAR. MHDWEOZERICS - -
AKRDOFEFAZFICWMOD AL LS THBMN, RelEULTREERTOLBONPRHEDSH
hize BHABHREAVWERBAOETADOEERI. XeNZFRELEMCAOHENH
B5E5THDH. MEPEOEKREL I E2TRIZOWTEDHMMED S W= EROHR
EREETDE, RERFVAEGHEROERTE 2,

MEEDOERICHIH/HTAOLEBOMAUN YA T E Y FHRIZDATAENLWIR
ELTTHRDABE) 2FEETDL. MOABHREIEFRRIO BHRECHEFKLTS
D, BEHAOEDAHICE L TiEWbh® Bshock implantation(FRITHAA)ITH B &
ZRELTWS,

VY44 0% N ADshock implantationd #Ek (Bogard et al., 1987; Wien and
Pepin, 1988) ¢ [t T B L. ¥4 Y EV F TREBRPICEWMD AAMENENI L, Y
V74P TEXDREOBENB ORI LRENSH D, . YU A FTENelZD
WTEWERDAHMENBLNEZN, ¥4 VYEVFTREBES Mo,
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WEITH T BB OB
KEESL S ADHRER

CIREH—. EE ¥ (BK-EHD X B (&K KED
SNBUE. BiEe— bK - KR
FAEET. R OB, ERER. ke £ (FEPD

REMECEMERI., BUMNFoRGABEL D TR(BEG®ES LOoHRICL-TH
EREhicsZEXOoNE, BHRICLB/PEFOERTIE. TOH 4 X944 XFHIREE
EHEAESXENTH 2 LHE LA BEEGEYR) - BEYED I, 2 7=+ BER
RULDIET v R &5} /cBE. microfault®lanellae’E EOMENEKRE N D & MK
RCEVEIDSNTVE, TOLIBBERID =Ty MYBEBA 70 P24V
L. TUBFBEBICL > CRIBS O, MR KB EE Ao SERKRUESLIEOHK
KEBEREE L, MERFOEKBOR Yy — Y Y 7ROV THET 3,

KOHRERRILK - BRI O—BRS 2. BA5HRAKX (HFHW) 0ZBRAE
HAFEBLFERO—-BRAKBHEEHVTIT %o KOERTREKRTtVERAVLEHE
EIXEROITV, 47024 D34 XBEERREL. BEIGOERTRENE
NORKOBREZEP L, GHREEOHR (KRG IIHFE4000~200m) | HILOY 1 XD
ZHE (0.3~5g) . WA EENOY A XLOME (HELT0.02~107*) ZERHHL
ERSNBRREELZVWEHVWT, BBSHERD o

KOWHROHEBSH TR, BEREBERSBAR~FRA TR, H10- T ETRIAL 12,
BE2500HEBHHR. KOBRICASHAIIRMAMRESN LA hoto TOT LR
B2ADIA 70 FAL yPEESZVORERR (0pum) KDV DTHELE
Ao b, NEFOAERBORY—Y vk, -7 rh2EBTIEHBREOE =2
T=AHERAD LOFEBOKRESE2RRAEL V. V= FRF—PFH = 32V F -1,
BRELEENEEFEENBEHOGRER I A b0THY, a T+ BHRFAEMA 2 HR%E
A=Y v I3 ENTETHEEELEL . R, V- PXF—YFHzRXVF -
X UT/HMEROERBREAYME. HEEFICKS THMBBRICE 7o KELKOR
BR¥VZIE. BASF0BARLRIEPATILVIEREE T,
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Expansion velocity of vapor cloud generated by hypervelocity impact

CMBRE (FEF, 2K E) , BEE, PHET, REHE— (FEH)

BREHZIBVWTEEFRICIL TAORALBERIEETHE. LT TAOKE
HEIMEREOHmEBIZID I INT AN EN I EFBRBIIRAN L RD, ¥ 77
F—x OFK (Abe and Matsui, 1985) REAKRENHTIIEE
ZHRICEERLND L, RERKOFTH, #LIZo0WTH, KEDFHAKNIIELD
(Melosh and Vickery, 1989) ZE¥4L¥EEBELLLLTSH
3. &51K-T impactThAYYILECEDRREENDIZS T &,
SNCHAFWMILTARERZBPET EZr2@HBT IO, HREIZIL-F—H5
RUEHL7ZBEOME (Vickery, 1986), FKBEY A4 XDOKRKIHERIZH
L, BORBEL 207 E VI RTO A AZZIEELRREZRAT. ThETHAOBR
WCDOWTOERMIEIELD Vit T iadh ol FRES U r— MYHE TIRIEEEE
B10km/ s ¥BAEVETHERLEVESbRTWAZ &, BEIMNEW-OHENK
WELWIE R EPEATHS. Lo L, YAEOUEREEARN AN ZXL%iED
72®, TA0 VEREACTHEHFRERLTVENETALAHL THREOHERETO
HADOBREEGHEEN? (Kadono et al., 1993). AEIINT x—
FELTHEEE, BLIUOASFHFOT A AL YWE X EX TERELITY, EREINEH A
EORHORE 2 E L 7.

S

Abe, Y.and T. Matsui, 1985 J. Geophys. Res., Suppl. 90, c545, 126-140

Kadono, T., A. Fujiwara and A. M. Nakamura, 1993,  Geophys. Res. Lett.
20 no. 15

Melosh, H. J. and A. M. Vickery, 1989. Nature, 338 , 487-489

Vickery, A. 1986. J. Geophys. Res. 91, B14, 14139-14160
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Morphology of crater with projectile of various materials

T BEHME— GRK-H) , A (FEE) , BT (FED
PIEHRE (T8, K- #) , BEE (FH)

HhERE R A & BN S /- £ HERK, 7: & 2 IZLDEF(Long Duration Exposure Facility)?
Wi AREHCIE, REMEZ R LOAR-ZAFT 7N 2 EOFRIZEIDIA 702 —F =)
HECRERSINS.

KERFHBE,SIE, S0L) BABEICOI SN2 V=5 —DOFIKD & AGHH 1
DWHIZOWTONH (KA, AFHEE, HELLE) 20& €500 ) PITHEKS
bb. JL—F—DHEDL FORITENIIE, AFRFOYEL KL TWEEN—D
EEZOLNS,

FIThORbLRIIAFH FOWED LI WIZL o TDTESED X I IZEDLE 2k EB#H
TO7 V=% —BEERT LOXTW S, FHFO KBV AL LHY, 7TLVI=v A
F—47y MIEE3ImmEENLKE, TVIZ YA, Sk L0 T %% 3 km/sDEE T
LIRAATEDMRTEL 7 V=9 —DRIKEEIL T05E, —RLT, ¥& LTAHKT
DEFEDLRVIILLLBONEHS R NI DTRICALN S, TOWE 2 BN
Do T, FHEMICER LARBEENT 22 XL N AFNKTFOFREIZOWTOFEH
ERBIEVURETHLEEZOLNS,
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BEESBRES IMSICL2REBREYWEDIn situ FE&kSH- I
—A A TBLVER -
Isotope Line Analysis on Primitive Meteorites using Ion Microprobe I
- Sulfur & Oxygen-
ORHETHK. BB, fih B/ (BRKHEER)

ATEIHREL . SIMSIKLAMgRMEKESTOREEE., 130, BRICOVWTHK
HLEREBRET 2., —RIC. REEBLECHIRERMEIC» S, REEROFREOH
HBEFIZETHA. 100un AAOHMEEKOSNBHLEL 25, BNEHERSHET
FORFITOVWTIR. ZRA A VEESHE (SIMS) B$EHZFRLELTEEZ N,
in situ FHEOEIBED SN TERY . LerLAass, BEERLLXhTHWASIM
SORMEIHETIR. MEEEEY Y TLEELoRHL TITEZI>LDT. MRHTD
BNTH- 1. RNELEORMKLAE in situ CHET 2FHE. LTLL—
WHEBEL TOWEW, SIMSE AW THRMELESTATRZOHE. RS VERRIC
BIZERGOEVWICERTHEESNOES XA, KERMEL 222,

LA OMESIE., —RA A VE—LAZLIHENREMABIL T, ABTEZLEEX
5NB. & TCHFRICH> T, 18200 un FEOmetal channel %fERIL. HEHH -
channel 3ER# EDpoint to poinmtA &7 -7, /oo ABOWMBIC, FA—OEER
BEREBEL. 2HBOMERE COEERBOEAER T L&Y, ANy ¥ —[UEBER{L
S BEHEMNOKE X EFMEL 2.

FORR, 'S/ SHIZOVWTIE. FIEIOM gk, BREINEEORBET. &
dnm IZH 1= AEEHTOBSRBEREE 25122 . ZRSBEIE. — KA A v E—AaReL
BIEEDI00 un ThHd. BMEEERELHNBHEONME . Allende Troilitefd
ERELHERBICOVWTEET 3. BEICHOWTH, BEORBECORSIMERLERL
T, sHll 27 AOBEREOFMEEDODODH S,
1)J.0kano & H.Nishimura (1974) j.Appl.Phys.Suppl.2. Pt.2. 339.

2) C.Uyeda, A. Tsuchiyama, H. Nishimura & T.Yamanaka. (1993) proc.SIMS IX to be pub.
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BENERE. PR AE . LARE (RILEMA) o EES (LX) |
MERE (ZSHHEEKX)

Red Thermoluminescence in Meteorites

K. Ninacawa, M. Nakacawa, I. Yamamoro (Okayama Univ. Science), T.
Waba (Okayama Univ.) and S. Marsunami (Miyagi Univ. Education)

The thermoluminescence (TL) sensitivity of ordinary chondrites
increases by a factor of 10° with metamorphism due to the crystallization of
feldspar, so that the measurement of the TL sensitivity is an effective mean of
classifying the type 3 ordinary chondrites into petrographic subtypes, 3.0-3.9.
In this classification the TL detection wavelength has been limited in the
wavelength region between 320 and 480 nm. However, last year we had found
the intense TL at a spectral peak ~570 nm from normative-anorthite mesostases
in primitive ordinary chondrites. We also revealed the formation process of a
group A1 chondrule through a zoning of this yellow TL in a mesostasis together
with the compositional studies.

This spring we reported red TL in an ordinary chondrite, Chainpur
(LL3.4). This red TL had a peak at a wavelength of ~650 nm. It was revealed
that this red TL was due to Fe-poor enstatites (En.ss.s59.4Fs0.1.0sW0.0.4.12). The Fe-
poor enstatite is also known as a mineral responsible for the red
cathodoluminescence (CL). We observed the red CL for this sample and
expected red TL from Fe-poor enstatite in Enstatite chondrites and Aubrites

This time we measured TL spectra of an Aubrite, Norton County, and
found the same red TL in this meteorite. The red TL seems to be common

characteristics in meteorites.
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WMEREOBER & Z DR TOERDEEZDOWNT
—HhERIZ 351 B B E Inventory AR ~ D /RIR —

Nitrogen in planetesimals during their thermal evolution
- a clue to the estimate of the terrestrial nitrogen inventory. -

B e (Bok - #)

HMEBRAERBESRELND L) RMEREFOICES7-O0 ?HFFA
TR ZOBWCH T VBRREICIIZEZ by, RERL, HIEROFEAL
H AL, FOZGAT—VTOTREDEIBENPLT LHEHALD
K ESAAAV/ RIS e

HMERASOERDITIERTHD, FHLEZLHKICHFETLIERERD
CLOBRECEIAENKEPICHEETLIONRNA I D ? #EKA CIRE =
KA MEGEREDVWDWABERALFRLBREODERRELFOHM
BE L TEX e RETDHE, KRPOERITIEERD 0.1~1% %
EOAHIBE VWD il D, #ERICBITH5EROInventoryld
I PFIT T NA RS F—FA Y MI—KBIEBROEBHE DB
LB X (BN ORMLVICHLIOTIHAWNEED, ERVHE
BAEBETHLEVIDONEOBREDEEEEZ Lo TEZXLONTESE
DEBEER (xR TOER,/ HEER) 2R RThTIbrb
N, RBETIEHLIBONTS, EiEa F7 4 MEABRENH
ERENF-BORBRFEOEIEMNCEX-EBHFOEERKE 2 H0LIMZ
w5,
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Pattern of Elements Contained in

Iron Spherules
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Measurments of Cosmogenic Radionuclide in Deep-sea Spherules

with Extremely Low Background Radiation Counting Techniques - 1
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Structure of Multi-components

Fractal Aggregate
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Carbonaceous mantle formation on interstellar grains
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Experimental demonstration of formation of various size carbon grains with advanced gas

evaporation technique and optical absorption spectrum of some carbon grains
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Formation mechanism of kerogen-like compound in carbonaceous chondrites
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Origin of dust particles outside the asteroid belt
deduced from Ulysses impact data
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Mean Momentum Transfer from Gas Molecules
to Dust Particle
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Relaxation Process of Random Velocity of the Swarm of Ring Particles
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Sublimation of Fractal Aggregates
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Evaporation Experiments int the system Fe-S-H.
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Study of the Lunar Libration by
Differential VLBI Observations
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Tidal evolution of the precessional motion in the Earth-Moon dynamical system
g ERD) L dor 2m?) ke £l owk omxl)
1) FHEHBEMERS., 2) BVYRXE - KRBt ¥ —
° Masanao Abel), Masatsugu Ooez), Hitoshi Mizutanil), Hiroshi Arakil)

1)The Institute of Space and Astronoutical Science

2)National Astronomical Observatory, Mizusawa
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Construction of Moonquake database

O E., Ak HBXE (FHH)
Jun-ya Terazono and Hiroshi Araki (ISAS)
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Deep Moonquake analyses for Lunar missions

OFE Ei. wAk BE. K& 1 (FHH)
Jun-ya Terazono, Hiroshi Araki and Hitoshi Mizutani (ISAS)
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Image Processing System for Remote Sensing
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Comparative Planetary Potamology 1I
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HIENFHELPICEN, BTREL TOMOBEE (IIE. TR, £FHTHKES &)
PEGBMT 2 BBRAIBS CROLN TS, i, BRI BKEELD» S, 7%
B E DM EFR LI HAROEEE L2 KB L Tw A 2 EAlAN TV B, |

A= (2x/1.5) XH/Cf (BLA ; ®ATHEE. H, KE. C{ ; EREBREK
fto T, BATHIB R B L 2 AR e id BIXIEKEBED LD 1D) | BITKREOR
NBAMEDE->TL LIS NS, |

LA L, S ComMIBHETR, RaBE TRl (57 MEER) 2RELE
RIBTREYNELTE L, 208, F—0mIlBHTdHMOBREOHHFIC L - TEBE
BEOHESRE o720, BHICL o TRED L S 1CBEEEEBE LT b dRA S Mmic
S TLEVANRY M VB I TES CH 5% CREIE LD, 22T, CRODRER
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NANO-DIAMONDS IN PRIMITIVE
CHONDRITES : (1) THEORY.

M.Ozima and K. Mochizuki. ( Department of Earth and Space
Science, Faculty of Science, Osaka University )

Micro-diamonds in primitive chondrites are characterized by Xe-HL
which was supposed to have formed in type II Supernova. We think that
these diamonds were produced by irradiation of carbonaceous matter with
energetic particles( including Xe-HL) around type II Supernova. The next
paper (1) reports the discovery of nano meter size diamonds in a uranium-
rich natural coal, and also the possibility of the production of nano diamonds
in graphite which was irradiated with 50 MeV argon beam. All these
studies strongly suggest our thought.

The energetic particles interact with the carbonaceous matter: most of the
energy is dissipated through electronic interaction, and at the end of the
journey the particles produce cascade displacement of target atoms. For an
impinging energy EQ, the number of cascade displacement atoms (n) in the
target is given by a simple relation (2) n = %, which gives n = 250 atoms
for EQ = 0.01 MeV( more than 0.01MeV particle must go through the
interstellar material). The disturbed region, if formed a cubic shape
diamond, would be about 1 nano meters. We show, from a simple energetic
consideration, that diamond would be a more stable phase than graphite at a
room temperature for a size smaller than a few nano meters. The estimation
is made by comparing the excess pressure induced by surface energy of a
small particle with the critical pressure above which diamond phase
becomes stable. Hence, if the displaced region were to recrystallize, the
region would recrystallize to form diamond. It is easy to see that the process
necessarily leads to the association of Xe-HL with microdiamonds formed
in this manner.

References. 1. Mochizuki,K., Ozima, M., Tuchiyama, A., Kitamura,
M. and Shimobayashi, N. (1993) ( this volume ). 2. Lehmann, Chr. (1977)
Interaction of radiation with solids and elementary defect production.
North-Holland Publ. Amsterdam, page 172.
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NANO-DIAMONDS IN PRIMITIVE CHONDRITES:
RADIATION-INDUCED ORIGIN?
(2) EXPERIMENT.

K.Mochizuki, M.Ozima (Department of Earth and Space Science, Faculty of
Science, Osaka University), A.Tsuchiyama (College of General Education,
Osaka University) , M.Kitamura and N.Shimobayashi (Department of Geology
& Mineralogy, Faculty of Science, Kyoto University)

Ozima and Mochizuki (1) suggested that micro-diamonds in primitive
meteorites were formed by irradiation of carbonaceous matters such as graphite,
amorphous carbon or hydrocarbons with energetic particles emitted from
Supernova. To test this hypothesis, we carried out the following experiments.

(i) We investigated a uranium rich coal from Cluff lake, Canada. Electron
Microprobe Analysis of this sample showed that there are numerous uranium
oxide grains of about 10-20 pum almost uniformly distributed in hydrocarbon
matrix. A small amount of PbS was also identified by the EPMA analysis. If
the U, Th-induced radiation were to produce diamonds, they must be found in
radiation-damaged regions around the uranium oxide grains. Hence, we very
carefully searched for micro-diamonds in the radiation-damaged regions by TEM
(transmission electron microscope). We observed many crystalline particles of
about 20nm. Electron diffraction analysis on the crystalline particles gave a
powder ring pattern similar to diamond, but contain other diffraction spots. We
conclude that the observed electron diffraction pattern is essentially due to
diamond, but other components such as PbS may also be present.

(ii) We irradiated 50 um graphite powder by argon beam of 50 MeV with a
linear accelerator, and examined the irradiated sample with TEM. We observed
a crystalline particle which showed a diffraction pattern similar to diamond.
Though less likely, the diffraction pattern may also be attributed to graphite.
Since we could not take the diffraction only from one direction, it is difficult to
rule out the latter possibility. We are trying to make the electron diffraction
analyses of the crystalline particle at least from two directions.

References:(1) M.Ozima, and M.Mochizuki (1993) Nano-diamonds in primitive
chondrites: (1) Theory. (this volume).
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Magnetic and electric sampling devices for asteroid missions

EHEn (HX-H8)
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&5 9 ICF=(3/4) vkE (dE/dr) » Z 2 CkIZEZDFEBETH D, CHHBENLHVHIOR
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- Surface structures of asteroids deduced from

Polarimetric observations
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Primitive achondrites assigned to two S-type asteroids parent bodies

OXRMIL. KA. KREWH (HKX - H)

EHWUIaAY RS PEBRBRINBaIV T4 MEROBRICR., RERMGLEIOR
ZE. 2o N—FiTHiF o503 (Clayton et al., 1992) , D2 2RT7THA TN L
DRSS vELUD /) FEIBEBEAERTOY 1 BRESEWTREINEHDOTH S, 0T
hoH+775213. 7AFNVIATAE (A EakfTFA4 b+ (L) LT/ F4F (D
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4+ TicHiroi et al. (199K LV BHINALEFANH B, ThitLd &, bLINS
DLIN—TH, 2ODRE > 1SENBRENOSKLOOLET I E ZOFTXTORM
. RBABFILANTEOWERDNZEENH S, A#BETIE. OBMAIC—DORY
#5255¢ET5bDTH B,

ALWIE. 2k L3 K548 (HLLT,LLT) ERUK I WML ERL. (LFMEKD
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B, KEBRIOL TR,
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Ré. SHANARBEORESNFIND .
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Zon al structure of relict olivine in the Allende meteorite

OMA . dbiFedR (ZK - @)
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Numerical Simulations of Three-dimensional
Thermal Convection

Ofd W—B8, RFE Wb (&KX - H)

RABBRBEOKANBIICKIT Sy MUMHELZR T 51003, LV A — 7 HiH
K U TBMEOREEMS - EONEETHS. BtiE LTOT Y MU ORI,
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HERE, ERTINIET

Ojv; =0

: P
Pt”ldtvj = —RG(T — To)ez — 8_7' (;‘) + Ok [l/(akvj + 8j’l)k)]
0

D
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HOEI B, SRR EME L 5 — DR 3 KITHKRNT ¥ X7 La-flow % AT
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BRI EN—EDMEE D Bénard BT, BICHONTNWS Re-PL AT
SLANBHRTE . £, BMEFRBICEREEFEREVNS E, BEPSREKEHNER
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Did light crust stop plate tectonics ?

AmOREsE. EER & Ok A - A YA

Yasufumi Toda, Yutaka Abe (Dapt. of Earth and Planetary Phisycs, Univ. of Tokyo)
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DR ROFNIEH»RL ) 7V— IR (F7F22ar) PREILE(RoTL
3 ) WHEHEA N & LT B [Davies, 1992)0 A, JEHR M2 @ Rd T TV 2N T,
WRARMIC R SNz L O, FCEMTOEL R BME O ROZLERIFT 2,
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Platinum-group elements in Precambrian sedimentary rocks at Isua, Greenland
* NBEY. BEE. BERE (BuA-B) . FEEL CRED) . HEAEY (BX-
B) | hliEm® (RLK-8)

FY—v3 Y FEESICMET B4 X 7HRITIR. 45 5HIB~BETICHRI Wi
EEXLNTVS, HEBREORRENAH LTS, TIHSERMEIN. EBERY
’C*i)é?‘-\v— b (chert) &#&1cgk 4B (banded iron formation ; BIF)DH+ X — bILiZ
RAGEBEREI DS ENENI0~20E 0 HH A BE, BB PHETFBACSHT (INAL) &
ICP-EBAH (ICP-US) HTREMIEF . FEXKMK. METRAROWEET -
feo CHODAWERED LI, EEBRWHL U HROBBRBEII OV TOERETT
oo BT, HLETROEEENSIE. MRFELDE ., BEENGE S THIRNS BBRE.
BECBbDH -1 THAIMRANE L OMEEAOREER > 1o

A RIS L BLEOE RO 5K BB TiE. B (I U A — b)) JECgHL.,
Fr— MIBOTEBI~2E U F A — VB Lic, 8L ERR L. 38
B1-D40~603 U ¥ 5 LA MR (JB-1,AllendefAT) & & bIT. UHRZRFHHE
BTRICARIE 745 T FRM 2470 HUBEAHS® v RAEET -2, [CP-NSETIFA
MERBAMAML . WERTERAMA O BEE. ICP-USIKHA LI, X, ICP-USES
NT . BEETTETH B RuD AALHERMTE b RD I

AFOER. Fv— NRUBIFRNFOF LERRFERL/ S — VPICE, T bED
LT TROBBELDONIBENUNOEORENBD SN, X F +— FHOF
+EEREER. BIFOZh & T 5 EH1/1045TH - 7,

W OIDF r— FREFIBOT, ALETKRTH 3 IS INAEIC X DRI & h
(It : 1~6ppb) o BHODRBDOIraHRIIZ0.2ppbATTHH WHNII—8DF +— P
I REINTVAIEETT. CORERR. F+— MERBIRAUD S THEANE D
FEDRB -1 EATET B, IUADASEREE LTROMFEEDTH D THK
YL T AN TS (R
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A role of core formation in the origin of

atmosphere and crust

“AA E - WAHFM(CRK - H)

IT7ERIHRYUBREORE - NIOERUMEOFERESHEFRE ULEEL SR
BIEEEZoh, AMATIIRERE - NIk 3288, BRAEBERUCEHBHO
CHOGREBRNFHIHEL. TOEREREIIKRZ - HBROBE EELIIODNWTEER
Utco BHEHEEZA, ERED CHOEHBED I 7 MlBkid Dreibus and Winke(1986)
D2EGFETIVICHK T,  [HER-£B] EBRCRIBISABEHERLHEEINS, &
DEFHE CRARBAIATIHEINDS, FIHAK - < MUVFIZIRFEIC CO L LTHRE
hb, FIRKLAHD COAFIdH 10~100 REEH B, Fih< v MDD CO,BIZE
0.001wtADA—F— &, Y, ETHRAALLELTHE 0 KREFICULIE ST, B
EDORZFOCAr BOEND S, 2EREEZBH LRI ARNBIRELETREI RS
TR I LRI NBZICHEDOT, REOHRKEDORED CO,BIMMTIFLL, ¥
10~100 REMS S THSH LEVHIFERSEORYOEREAMNNTH 5, — 5., £8
LIt HD I B EbH TR BFEERR&A-< Y PVRIZSERIN S, Fis< v b
®D HO FIHAE IS severalx 0.01wtHL L EFREN S, 2F O FE~< Y MUIZH,O IKE
Ay COUIZ LW EZBZ 6N D, LI TEICH,OICEBIN, V) vy 7l
DERNTEIN, HIROKEMBROFELE LBV TH S, [KB] £HCERI. Y
IADREHBLHE I NS, ITHDOSERERVPROI ENOEBHMICH LT C i3t
Ml BRI 774 PELTEIBY Y MVHRICARENS, ZOBII CERBED
12 THhb, —H. EHUKLH DI BH 25%ULBFEHE KRR+ <~ PVRICHERX
N, B Y MvF O HO MR 0.1~ wtRBEEEI NS, DXV EIE< PV
BCIKHHMOIKHBEATHIEREIND, COBE. 7 4y 7 EXNBILEEHBED
ERNTFEINS, EEBE, BHEOKEOMBIIZ DI I BHBRER -T2, 775
774 FOBRMICK Y H,O pipEah, KED H,OBA R EZDHBEL RTINS,
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Noble gas solubilities of silicate and metal under high

pressures
Om BER(CKERAHE). BB F—CRRIAH). /Mg BOKRAHE)

HERD<Y FAREWE RO He/ ‘Heltid, KZRFDODDLHAS EHL. EeNeD
RN ATBRAER D b DITHY ZDZ LIt MRFIRRD OFH R3= v PAATE >
TWBZ LERLTWD, —H. REIEHIHIC B~y Mt b RRR2BA 2038172
N5, WMENRAORN AXFLA LY i<y MATBFHEL 2N —RIZE X b
TNB, FD, T OB ORH AZTE<Y My, ERiZa7 OhiELT
W3 tEbh3, LL, BREEFTOY YA BAVD, $HZERAN bDFH X
PR OREAN T — 2 KT LA EB LN TVWRNOT, Fifer M, FHCa7 otk
HABA S THANE S ISP TIZARNY, LichoT, ARBETIY, HERAIFWE~
DOFH ARRERHLPTTBIedic. EFRC. BATAORETTOMHE, {L#092
AR A ERT BT, BREEOFF AZTHKTTY Y 74 AV RROERANV
DTN ARSI A TR Te, RHIXREDHAR LB & W 2RV,
F ik e UCIRAERN A%, Ff1~2Kbar, B 1 ~20#, BE1250°CT
R STz, HEORIZ LTERLNI R AUEBEROFH T L. KREBIUE
BADEN AR IR Ui, TRE. &8 bIENTHOFRH ADSEIIH LB
HAIEE BLBEHAMS . S3EERBOFET AFHK T TR IR hb 54,
HREIZHAS LEH AT LA EASTORY, FLNWTF—2EOMTB L URINIE
TR TH D, T2 Uhlig(1937)0Bander(1967) Hiz k5 L. BRI T3 55%H
ADVRRE IR DRITR S LBIR0S V. LOBRRERND L/ ADBREN LI
BORERRNASKRED, SEDL 5728 E N COERIIEH bR LIS REORIMR 1D
IV CIEHE8 BEFTOLD L LTHIBEDOER LRDHTZ LAYFIND,

Blander M.et al . (1958) Solubility of molten fluorides. II. In the LiF-NaF-KF eutectic mixture.J. Phys. Chem. 63,
1164-1167. Uhlig H. H. (1937) The solubilities of gases and surface tension. J. Phys. Chem. 41 1215-1228,
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Numerical simulations of an atmosphere with a
condensable component as the major element.

OfE IEfH - #F #597 (RK 1)

OM. Ishiwatari, Y.-Y. Hayashi (University of Tokyo)

1. U BHIC

SR AST ARG BT R A D B B FE (300 W/m™2 125) 22 % L ERFETCETICVbY 2 RERE
REAFIERI ENET LAMS5N TV S (Nakajima et al. 1992 % &), L2 L, BEOBRIX 1 Rt
BRI E 7 V% vz b OTH ) AFABBSRIRERET 254 TCORALL ) RBRMETR
EREHBET Z20EPIARSN T2V, FFRTH, RERZRBICEL KTHBEL 3 KITHE
BREEY L EDTRRLLDORKETF VORI 2 OBMEEEETR .

2. EFIL

R R, BERFRELHBIIEKIH TE S Nakajima et al. (1992) @ 1 XITBEHR &7V
WEE P MARATZL D TH S, 5L, FERGHIHE L TidER, BEBEHCE L TkeDIRE: B
VTV 7eAs, 3 RITKR TIIBEHEH - iEoE REE 2 K& (KT 5 L FRENZOT, Eik -
i L IIHEOBHEHE 2TV, KA L 2ERBETORKEL - IX 2 Z-T 5. BEHGH - iz
Lo TELZRAERIIRORICE o TRHBENRD b D LTS,

;};d£3=—va‘”ﬂ"g§+sq’ %:Sq,
Z_;L—fv_l;_vtan¢ acisgo?‘)_f_pscifscpaé?p)\s-*-F'\.*—Su’
Z—:—{—fu—i-—it cp——%—?:——zf?:: F,+85,,
I

ENETh, BE, BE, 0 =p/p, BAE (p EESR, p, HERERE) 1283 2:&E5ROR, ABREBREOR, K
FEE SRR, BKEOR, BRANZOXTH S, T, ¢ X, vy = (u,v) IGEEOKTEES, T 138
B, o IZREFE, @ ZENRT VI vl R KB EEBRER P LRI REFEDEEERTH 5.
Fy, Fy W8I & 288 BEE, Q \HBUH, B4, MR L 28K, 5, KRR O - ki
L BRFBEEDERIER, Sy, S,, St ZBAKIZEE - TS 28E)R, HONEHEEYET. ¢ BEYH
VTV HDT, KOHEIZE o TREEDKIBISER L/ZHETO A EROBEZEZ BLENZ VD
ARIHRTH D, KEKOGHEIZL > TEL MKW ) HF i HEEL B TH B, SZTHRbo L bH
M BREREZ LU, HEOKIEBEICHE I TETLIONE TS,

BUE, RFEiB 21, $AHE 16 BOBEIIOWT, KBERE BAEOHIRIZIIT BEIZOVTEE R TR o
TV, E T, KBEREELEEH IOV TOHHEREBATEFETH .
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Plinian eruptions on Venus

On#FEHEK - 1B), LEEZ(7 7 7 > KEHEFHE)

KEREHETY VRIS TN EREWEOBRT R 24 4o TEDOEHOE
Bl AAR  BEREORELFECHELTWVWAL. NI LB ITEE L HEROELD
BWAEIALTHICEETH 5. HRBIIFOKE S EHEE KGO OHERED
LVPEILTHRFELRIZNL ICHEHLO T HEEOHRIBEIRESRLRS.
BREDTY I VI L 2EBERIIEEDKEIEE, 77 b =7 ADKE;HIRD
FREZEILLCRLDILPBELMILAE LSRR/ OV 2T V=T =
by ARHEEET ARG D EHRNCAMAL,I0FRT AT B EERIIFAR
WESHELBE). NS OEBMIIEEDT Y MUVITHIERICHEEREEWE D%
WEEZNITHBTE D,

SREDOTY PVHOEREYEEOREIIE > TEFNEE L T,E£OELDOHEZRIC
SWTEHLLRHRFELND &V BERTHICAENZMEL VR 5 KRB
FEEDATA NS FOT /TG TN AERUEYWEE IR KFTHLTFEINS
CEALEFOTMEOMBEPEBHICHLPIILLIETELDTDHA.

KBEHOT < EREFVREURELEERENEET NP6 LT O LA R
XNB. T T TDEEDS00KDEE,ERICL T2 EDK,H 5\ i34%LL LD
BT EOEREE < /T BRMEEA A L SR E~ /YOG e RE
EENFN3%A%E 2 5. FRTABEOE SIIKODEEIZ L 5.25mDIGE
40km,200mD FHAE80km & 2 5.

<3 T VEEOEE T — ¥ & WEsposito(1984)12 & 5 KR HFDSOMED LA %2 &
PEARIIIBEREEIBADOEAT LI ENTFRINEN, 0 LiIdiLd
THLDKUNEFTHOTY MNVIZERUEDECEL I LE2RBRLTVE. EENOT Y
FVDS—ER L3V Ewet?2 & T B &, KEEIL Ecouple L727 ¥ MIVOHELETIVOFH
HBEIVLELEZOLND,
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FEXGND M) L LTOBE - REE - kB (B28]):
REENKIC L ZHERRE - MABREER - HEO—BI25H

Thermosphere, Stratosphere and Troposphere
as “Phases” of the Planetary-Scale Gases, Part II:
Control of Homopause and Tropopause Levels by Internal Gravity Waves

A K2 (KK - BEE)

B (1992 /) THEMEL A LS I, REXKIPoEBENE (ELAERMN) 1 FHIE
P ~ 10731 Pa (BB FREER ~ 108! m=3), IFEFE P ~ 104 Pa (7 ~ 1025 m™3)
CIEITHEBNICHELEL TV, ol %, PR OVKERIPICEENICHEET INEEN
BEOWBEEF O L U TERT 5.

BEBRSRE I, SAEMAIKERE K2 FIHERBr B L 2 2BE L LTERINDS.
KRATE N A HFRE (FETHARREOERSE) 2RO D ICLERILBHRE K, 7 2,
vEESIVEEE R EEXONZOT, HHEERER Ky, =20t 2 2EETH 5. A
ENFEORMBEIRS O Kigi &l - Im| 23 (Im], [0] RSnBEHEE X HER O E68E
DKEE) B, |m| ORMEDHD R —A 4 FORDZR 7 —A~ A4 + HiICx3 3 1 (#ERK
[P COBRARER 2 O 34/7), XU |0 L BEZ Coriolis BF |fldkE & icxf+ 20 (AL
< 3%) i, a0 (Bri) B Z 0 b D L AR, MEKC IO RV IDLRET d2—Hrv=b/nt
%5 (b ROTERERK) o°, EEHEBERESEICHE T 27, bH/|f| R 3RKT AT A 2
DHDOEHE LTHRHIKEDE S, ZLORERIBAICE T 2 bH/|f| DER > H
PEo>TEY, YEEREHT ~ 108 mPoFERRICERNICHRIhTtvd e F
BLkv (TRZ2R).

XIS EEEOHFIC OV T Y, RERE~ HOBEOBFER (X)) 2F X THEERIC
MIRTZEEITHD. 2D XS RBEELMIC X 2 SNEMIKEIT, EMEI ~ 1 TR ~ 102
mI3ERIEELY) THOBEBMBENRLEMT20ICEITH 3.

1016- (Phomopause/0)" ! = (2.9 x 107°%) - bH/|f]

d
1017 -

1018 -

(S_Lu) asnedowoty,,

1019 - fi

1020 T I I :
1027 1028 1029 1030 1031

bH/|f|
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Coupling of the Upper and Lower Atmospheres at Mars

a2z GRER - FE)

KETIEIERCABBEA AR FAF —LARARECY, ZhicHn, TE -+
BAEOMBMMSIE C BT EBBAMINTNS, ChICEDKEKRRALEMNED L
N, BEBOEC—7OEINWINTECERTFEINTNHS, EBE. Mariner
9 OYPDOBMPEITIIHAFRAF —LBEEL, COEZIORBBEOE—-ID
EEIORBICBMIN T DL 1 0-3 0 kmEESSZ-> Tk,
COBEOEMERXA A —LILLDBDOEMRTIMELDHS. Mariner 9
W AEZEE L. radio occultation DEAICE-> T, RE,LSBER kDX
TOBRE. FEhofi. RUESHEE CORTEREOGES MERIFCAEL .
Mariner 9 O#IHOMIBITCIE ABUELZF A F A F—2BFEL. THE - PR
OMmEMBEMINT, N [1993] 11 ThHDTF— b, BFEEY—
JEEEREREL TONT x—42 (BE. BEAR. [xkE) LORKREHEN
e, IFEAEHBIZROWIES M T, — /. ABREAEBFEEEY -7 &
EOWREICITIT-> & UHBBROh,. ToEmEE. BRMZETIL (
Chapman EF)L) WL, KBRIEANSDIEZHDESZEVHFEL TR,

AENE. BREFHEDNRS A —2 L KBREAORELZZLI IR EY —
2 B & ORI % Mariner 90 F — 2 Z W THANK, TOER, KEALEEE
BEEOE — 7 OEE EORICR OGBS 5 T Enbiho o, [RIEARVWEERE
BEENE L RAMEENEET S, Uhl., BEDRENREOHRTEDLN
IEmolc, Efe. Mariner 9 ORI E HHOBAOBHBE O — 7 BEORIBL
BOICOWTIIZERBHS h TR,

= BN |
SNl TKBEOEHE) . T3 EEFHEIEMAFREARE - SHBS L RUY
LES 1992,
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2y b~y v AL A VIIHIRAEBR TR CHBEN

Mantle He and Ne are primordial rather than extra-terrestrial

¢ LERE (FXK-H)

BiE. vV PO KBHEOANY Y AL 24 vORELR2, BEREICKAAALKEM
B (IDPs) OAY Y LAERA VYD, #T 57 vavick-Terybaitbizsdh
FERZEVIEBHEROTRREOAL (1, 2] o LH»LEBBS, CORBMBKD I
72D, RS TB2 VB HDACKIC, REREGTO~NY Y AL x4 vy2#ic
FORLNBZIEBLBABINTORTAERSB VW, COUERERIET S . Eil
EHEEY D> SHMERS (IDP sBBHBBLTVWRIEBHOSATVWE) 2458 L, £
SENTOVAIHERARFEOAY 94 L 24 VOO THHBEREZANSIEREB L - 120

AW EBEMERYIZILEI® 307 (AHE174° 17’ OHMEATE_HEILICLD
BHREN/. 60D, 9, M3007 54 (RBRERICLTHNBS 754) oRKDLS, =
749 PTH200 IV 75 L0MBERSEDBE L. BoncRB R, R LAKES
BHTEAB, HAZMEAOEES A v . BRK500E,»51300FFEFTIO0O0ERSF
v TOBRMBMBZL RV, HKIC16 00 ETHBEIE, ThZhoBETCHTE
NNVYAEFRF YD) Y =R F— s OILEERR (D) 25 E L7

HRRBIRDEBOTH D, NV IL:99%D~NY vABKRDLNBEHR, BE5008F
T30H. bFP300ETH1I0FLUN. #4 v : 99%BD2 4 vyBEDLNBEMHR.
(REDICEXS22) ERKS500ETIE»S10FELUHN. 300FETH1 0ELS1
FELUHATH %,

COEBROFER. REMBFONY Y AL x4 YOUBBEFTCEL, 9757 va v
OEICHBIRDITLEICLBbD o7to LEB>T, 2V MLOANY Y A LRV
B2y FVEBOHEENRbDLELLRETH 5,
£EHK: 1. Anderson, D.L., (1993) Science, 261, 170-176.

2. Allegre C.J., et al. (1993) Earth Planet. Sci. Lett., 117, 229-233.
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Volcanic activities on the terrestrial planets estimated from
a degassing model coulped with thermal history

Omif %—., MHFHR (KK - H)

REKXKROEBIE, REFEBHICBT 2HRBEA AITER T 2 kI — /T,
KREEIZBFRT 2 & ) RELICOAZRA AR, FLLTKREH 2B L TR S/
., RERIROBME L FHLRBRICH L EEZOND, £T T, vV MV OB L
B L7z OAr OBFEFTAETNVERV, BEOHIK - £8 - KEXRKF D ©Ar & ¢ #lRF&H
ELT, TIN5 3 ODHERBIRE 1281 2 KBEBIBEDHEELRA S, ET VTR, (1)
BT LDBEIEEIZL B VAr D&, (2) REATOKGEERE (#%) TEO(~v >
NVOFRIEE, BE. AV EEERL EORBMELOHEE. (3) ¥ ¥ FVEORE
ERIZED ANV PDERK, (4) ANVPEBICEBETVITYBLUN Y T AOE-HE-FAES
B, (5) ¥ 7 <HEHEIME) PAr OKRENDBT A, 2 EIZOWTEET S,

HWERDFE . BEOKKPD ©Ar & (6.6x 10%kg) ZFA R & 57200 46 EETH
D AV b HEFEFRIL 35~40 km®/yr TH Y . BAEOPIREGEEIZIBVT 5 KBIEENZ &L 5 A b
HEER (20 kmd3/yr) & IFIZFEE CHAH (T &id, D LIHEKELBLUCHENL D %
TV—NF2 Do ADHELIHE, BEROEER, $hb bl R BAE
LR TH o TR RIR LTV 5)0 EEDHE . KEHFD ©Ar(=1.4x 10%kg) £
HAER D ODF <7 <EBHEIL 5 km®/yr BE. KEDHE (1°Ar=0.045x 10%%kg)
120.1 km?¥/yr UTEEBLHEEEINDL, TODOERIL, EEREDO I L — ¥ —FELH
B3 % /-0 OMEREERT7 N0 b OREER, KEOHERIZES { <7 <HEHROH#
Efl% E LT THE, LIh> T, HRBRE TRARFOVAr EVFWVIZEYS
SHEHENKE L, LEDZOCAr OB T AREZFHATEDITETVIALER SIS
R~ < EEEIL, FNEFNOREICBT ABAMERCERGREEE L FEETH S
TENGHD. BEDT &b, #ERBIRE O KBIGE)RE (FH~ 7 < HIE) LA A
B (REFDOCAr &) EOMICIIEENZBENH S LR TE 5,
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FTSRRIIRRAHREER, FEMRRIEBRDI - SRR L RSy

A comparison of angular momentum budget and zonal winds
between symmetric and asymmetric atmospheres

ek EM (AETEAZRRTEM)
SR T (RAEEH), BB Y RARES 27 4)

MEBRAR B 2AEHRNI >V TRELOBFINLTHASTOOUTE D, HER
DHOHEFTCAFNL—EBR HEFEVW-LAEBEBRBEELRRIEZRLLTVWE LNV C
R+ IR IN TS (e.g. Palmen and Newton, 1969). L L, REOHKRTHE S
NE23L5BHEHBNINBEDLIIBEBFRLBVTRIT I EV- L3R ERED
TRIEV, ST’k HEHMICH LW HFEERELAL2KRITEFVEIRITEF VO
RELEL, AEHBNY - HERASHICEDIIRNERVBENILFANB I LIcT 3.

TR, KRRBEREF VD2 Rhke IRTROEHERBEO FFEA2HERLE
(CCSR/NIES AGCM, T21 848 12 B). =X LBLEREH»S 100 HE TCOMATH 51
O, FREHERBICFBLTVRVWILE2FERLTEBL. SRTEFVTREEFROEED
1D WRETREE»PSTHBICH2EFTHBRICKE - TED, 2RTEFVICERTHES
BUEEVDCTEBCRAXISNATWRIE b 2. BHFOMBRIERL 2> TV 3 2,
SORBAETITDEILHBARRBLALHERT S, CoLI2IRKRKHETOAETHBRIN
X3, BEEHEAE (=~ FL-BRER) TofZLSRKIA~NDORA, » FL—ERIc X
ZEB~OWX HEBCLATE~OEX IERFOHBATICBITZAX L oHIRA
DHHBEEDNS Y ZAL S >T W3S,

HEARE () 2B{bS3 8 ERET-H. 2RTEFNVTROADBRKEVEFEEN FL—
BBOBBHCRZ. IWTEFAVTRO BHEROIET 2 LTEEFEOMBICRTEER
HRHE, AERFSRAECKE SV, BEVWEFGH THEHRORA, AEBE LTV S
CEDBbhE. $hBES 2y PH->TWAEI LI ERTE2. HFEKEOEET 3 5
B, "FV—BREI->-TEESZHNICET 22 L, HEKEoBEE XTI T oEY
EFEAMPELCENTCE2. KR A - —-TOBEEHR N FL—-EBREFERBHZIC
S0, TORFRIAEHRNIZZRLLTCRBLZILENTEES>TH 3.

latitude ' lotitude

PHRAER. (£)2 &, (6)3 REER. SHESHE 2.5 m/s.
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Boussinesq convection in rotating spherical shells
| : a study on the equatorial superrotation

OMIIA R— - # #9 (RK 38)

OS. Takehiro, Y.-Y. Hayashi (University of Tokyo)

1. BUBIC

KA Vv — BB COZEHH LB LN KRE, TEORES A CIRFAECEREREL ) bECEEL
T3 [FEME] ROND. O L INBRERLARR &, — Rz REBIEIC & ) KRB SRE) S
RT3 E SNBREORSCEROILENKED X ) BN TE L L LA, B ST I Bl
SNHEREOREMFIAREEDCHERE L VB(EEL TS, T &) RHRE, KEORSE
BN AR TS 3 R 7 RAEORMAA THRSNTE TV, ZORBLO/INT A5 —KEFHIZ T
PHFITERLRTIRO R, 25T, EEEREAOT Y 3 X 7 HHRIC L o T ER T & WA NG
OFECOREE IR L, RSB D IR\ AH 2 HEAR R E IOV TONT A5 — A Z#~
TR

2. BRIFRRIZETE

— R % RO HERID T ¥ & A 2 RO ERE—F 23K, ZOIEHHRI L YHES DT
AR BEHICET L2 0H T 1 TH B, MRARMIGREREE, free-slip ZAVTV A, wihb EE
OMERFTTFAT—H Ta EALTHS. Db it Hla XX LTERENT T ¥ F VB Pr, 3RO
B 0= rin/Tous REL LIBATH ), &5 H0OBHE LHRENMED OREILEEL TV 2.

3. AER R

FRR R OEMA R R HEI RO H ATV TERL
TH 2. EHEHSECHEIE U DRRAOHROBR T~ F O
RS VTN T8 Y, ARl CIRIEA A L
BoTWAIEThHS, FEPLENIEIATRINAYT
DIOIHALTAER & B, EOD (@) & DABITE
By AW & N, RENEO G <. —TF7, RS L DR
BRE TRATS 2 O TRRPGRE 38 LR Rl L
20, BEABOREEEIELS. ChICXoTHERI S
NATFFEERGREMEOAERR Y FEEIERZ LS ) mee sk B3RS SND
n, FREREOF L. 7TV FIVEDREN, T4 bbbk SEREPER, EEMTR, AR,
EAIRIICKE < B L, BRENBBIANTEVRER () _ 06 pr=1,Ta = 10.

HIE DT LB LBROND, 30, BEIBCETFFE () _ o6 pr = 100,70 = 10.
BN & B AERROUA D AKE R BOTHREAIIEY (04 py =1, Ta = 10,
PFVEEILND, ’
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MRBEEKDY XMW
Analysis of rhythm in banded iron formatiom
T EE BHE, BT Mz, &F k. MR &k (22X -H)
WG T, il X®E (RIX-®)

MREEKEZACLETERR

MREELEKS, RESCEUNEAEL LGB INBEMNT SRMETDHE, KD X
IRTu A THRLAELEAON TV 3, ABRo 2ok - REMKB T ARE
BAGATOT, thBLARCIVEMESC AR N, 2 C3HEMIELIhTFE
MU RLOMRE, XAREDERMOREDL, XLERESORILRRS
NTWd, ¥, BoRMYX2aiz, LAREZE- THEERAL, ARTY, V&Y
DHEERPERERFLEERLTVWI3LEXBbNE, hbik, R RF20P S
3V TvA5a (KX, BE, £9ES) 0XYTdd, thdik, T HEERAL
BHESBELTLIR, ToMERMIXENENEZLOTHD, ARRPHRONYEX
DEBERELCTY IV RAFLAREALTV 3L ADbh 3, £2T, R4k, MREKK
DMBERDI S, XENEOHRE BROEEPAAER A - MRAOAIGRORES)
ODRILEENEHTIMBRLIFLIOEERELHLET IR LB L =,

YOI NEREW B

MER, BT -2 SV T70EMASHRCRRIALMREEER GHEEMTHBR)
Thdo MREME, @K (1 s4mblT) 0FX (Si02) LMMF (FeOOH) o F (4
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Radical distribution and striped pattern
in stalactite
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Dependence of Protoplanetary Disk Formation on

Initial Angular Momentum Distributions
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Numerical Simulation of the Effect of Magnetic Field
Generated in Protosolar Nebula
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A two-layer model of the

imitive solar nebula
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Statistical Behavior of a Swarm of Planetesimals
around a Protoplanet
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HAINXN—N)) hKK1993QB, L 1993FWIREFMZHE N ?
Are the Kuiper Belt Objects 1993QB, and 1993FW Remnant Planetesimals?
© A, kS, PHEBER (FEVD

* Tetsuo Yamamoto, Hitoshi Mizutani, and Akinori Kadota (ISAS)

The recent discovery of 1992QB, and 1993FW by Jewitt and Luu V-2 provides us an
opportunity to test the concept of a planetesimal, which plays a key role in the theory
of solar-system formation. We compare the results of the observations with the
predictions of the planetesimal model of cometary nuclei’, and explore the possibility
that 1992QB, and 1993FW are remnant planetesimals. The comparison shows that:
(1) the orbital elements deduced from the planetesimal model at the heliocentric
distance of 1992QB, and 1993FW are consistent with those observed, and (2) the size
deduced from the planetesimal model agrees fairly well with the observed ones.
These results strongly suggest that 1992QB, and 1993FW are remnant planetesimals.
Itis pointed out that the population of the planetesimal cloud has amaximum population
at heliocentric distances around 100 to 200 AU. For future observations, we predict
the population of such objects as a function of the visual magnitude in a given field of

view and the infrared thermal emission spectrum.

References

1) Jewitt, D. and Luu, J. Nature 362, 730 (1993).

2) IAU Circular No. 5730 (1993).

3) Yamamoto T. and Kozasa T. Icarus 75, 540 (1988).
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Impact experiments of ice spheres rebounding on
an ice block at low temperatres
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Similation Studies on the Initial Phase of Material Accum_ulation—Processes’

Relating to the Formation of the Giant Planet
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Magnetic ordering of nonmagnetic materials and its application to the

mechanism of intersteller grain ordering.
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Studies on Deep—-sea Sediments Divided

with Grain Sizes and Magnetic Strengthes
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REVERSAL PATHS ON THE EARTH AND THE SUN
T.Saito 1- and S.-1. Akasofu 2

1. Onagawa Magnetic. Obs., Astrogeophys. Inst., Tohoku Univ., Sendai 980.
2. Geophysical Inst., Univ. of Alaska Fairbanks, Fairbanks,Ak 99775.

The triple dipole model on the sun is applied to the earth. The reversal path is revealed to be a
common nature for both the sun and the earth, and to be explained commonly by the triple dipole
model.  Recently Laj, et al. (1991) proposed the reversal paths of the virtual geomagnetic pole
(VGP), where the observed VGP's obtained by the paleomagnetic experiment to the rocks were
revealed experimentally to move meridionally along a great circle.  Akasofu, et al. (1993) applied the
triple dipole model on the sun to the earth and other planets. They put the two dipoles not on the
photosphere, but the earth’s core surface (or core—mantle boundary, CMB) under Hawaii and Africa
and explained theoretically the observed tilt of the geomagnetic equator. The two dipoles laid on the
CMB have important geophysical meaning, because the two points correspond to various geophysical
phenomena. Therefore, it is quite possible to consider that the toroidal field within the core is leaked
at these two points. Finally it must be noticed that the symmetrical axis to the reversal path is
nearly on the same meridians with those of the two CMB dipoles as was so with the two photospheric
dipoles in the solar magnetic field ( Figure 1).
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Duration of Jovian Magnetospheric Storams Derived
from Decametric Radio Waves
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Split Nuclei of Comet Shoemaker-Levy 9(1993e) and their crash to the Jupiter
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Extraordinary Situation of Jovian Decametric Radiation for the
Moment of Jovian Impact of Shoemaker-Levy 9 Comet
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FHAA—YBBIZONWTHORBI L7 —DROTFAA Y TRINF—DFREE]1 0 5~
10°%%%XTH1024~102ergici®9 B FRIN B Thn' 1 0 FMATRIchE >
TR E 32 LTH2, 5X10!19~2, 5X102%atticHBIFBHLicR
o BE10°~ 10" Watt AP L TWABRREZTRD L KEZRTH 3.

Va—RA—He— s LE—HBIRHEN S RTABORMIHETE L FREIA TS,
LED - TR OABIITERIN BT Loz dH

1) BRETOHEEEROBME

2) Bh#42ELRETETIXCOBY

3) WREOIO—IVEGHE
LB, HEED SRR ZFBHMET. R 2B2H>TRKBTAX-IRBERENFH
HFprrEZHN, HRHPORY U~ I HHR L TEMICE» S LHEND B,
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Excitation of Jovian oscillations by the impact of Comet Shoemaker-Levy 9

“IGKER . SEIER. LAEEE  (HK B

Shoemaker-Levy 9 E2E OERIC L 2 A2 BHRE) OB RE D o720 THET
%o Shoemaker-Levy 9 EEASKED 7 A 22 HITKERITEHET 5, TOERIIHE 10
EREREIC R L THB Y BABEHIXER 10km BT, HREFIZIZH 60km /s DR % #
DERBOONTVE, COBRIZE > TRKEDEHHIBEIAFHE S NS Z L AT E
Nb, ZOREEUTORECTREMS o720 HLRMENIZE B L, BEOKIZERIZ
100km FZHEA L £ Z CTREE, BETHLEDLN TV, ZOMOEMZ 7 — Vi 1
BWTHb, ZZTIVHTERI Fo TV ERIE P RENSFITNA E L, T8
B, BRBEOBONOEFEFINENE LTENHATERT S, E2 T2 HEESR
DRI (1000 BLLET) BERD Y £ LR — VKR THSEVDT, 2 60170
M EFMLBNENE LT X 720 NDOKFEE 2T (IHERDOEAARE)
IX30 B & L7z REDOHEEETET IV & LT polytropic index A%1 @ polytrope %
Hwiz, COREBRULOFEICHCZYBEOREE®*Z2 5 ., BHIEEOR)
BEL—FTRABLLIOITIRIDTH S, HHEHOZE— FORRIZE—F D
radial order. angular order 2K & { ZAIZONTH KT AETIIH B, S TE—F
DEJEIIRBREBIT 5 Z0E—F OREHOBERSTOKE LTI L T2,

R3O HHIRE)ORIE BRI fE 2 B TH 2 0 %8557 5o Shoemaker-Levy
9 BE DWHRIC L o THHE S h /- B HREID BT RE T 2 Hi3E 4 D E — F O
. BEEX, BIRHOES, JAXLNVIEET S, 20 bRERIZL L DFE
HBETHY, /A XV NVOTREER D REV, 22 THER, BHEH, /1 XL
NVENRTA=FELTEIMNL, ED & ZEHETHRITE 2 A0 THRET 2,
REBHHRE B, BT 5 2 & T AR R KRR ORISRV EY *
BEzbha,
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Va—d—H— - LE—HE (1993)D 5 2 h DR
The origin of dust in P/Shoemaker-Levy(1993e)

"HNEE, mF E (WAK-HE) ATAE (MEXK-BR)

Va—RA—H—- - LE—HE (1993¢) X, 19927 ICKEDENICL D17~ 208 EDH
FICARL, 20 kmORSCHEF 7L EREDEA) 2EH L TVD, 1994FTHICKE
CHET B LFHEENTVD, STt S-LEETBHHIATN25 X bORRICOW
THET S, S-LEEDF XA POREE LTROAKREOEN KLY FORLESFTHLT:
BRI SNz A P BREOFY IR0 Td, QFCEERE DS 5 A 5

ENTVD, DONEZ LIS, H-U B BE(AU)
59 Y
TTBADE L BIL S hic 8 2 ' “""@I‘
P AT Y RTHROM Y CIRB LI % B g L é
PEEH VTV BLERANI, 74 R ()
o) *
PKEOREOIZFT AL ) Y IR BRT B 3 1 , :
WY YIaV—Yavlio7arsa % ‘ .
(HIshimoto 1992) &MIVT, BART &5 e EEf
NS RN ONERIERREOLS  § > § |
10

BLUKBOBRSE, ENEERL T
HL7o RiZC QF LY R FABER
Er L EhTws L Thid, KEABEIKORFEREL VEBEVRECZLEOTED
MRS & o THRIBTEETH 2202 fa7 (ER) o M5 S-LEEOPIEIEH ¥ /R

T CONTDLRBHEATNIEA PR A THRIGTELZ LD %,

105 110 11§ 120 128 130 13§ 140
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Global Effect of Oblique Impact:
Kinetic Energy of Ejecta in Laboratory Experiments

°HIHEEA (FEAA)
Masahisa YANAGISAWA (Univ. Electro-Comm., 1-5-1 Chofugaoka,
Chofu, Tokyo 182)

INEESCHENBREIZERT D L. FIDOEBH TR —D—HS, KHimoED
TRAX—ZHREND, BEICKEDHDBEITIE. BHHmoEET Zhamk xR
XL LT-0 LT, KREBICEE SR 52 D,

Yanagisawaetal. (1993) 12X 2ENFEER (X 1) OF—2ZEFT LT, KHHOE
B px VX —OFMEZRDD Z LNTE 5, &HmoEREm & L. Z0OHER
HOEEZ Y L35 &, RIGRSESHRIRENRZR Y 72D,

mgvo= MV + mv (1)
mo, VoISEIRAIDOT T = 7 BANDOEREEE, M, VIIEREOZ —47y NOE
BLAEET, ZhHATHREINTND, m  iEmy L& —4y hOBRBEOT
HD, m BHLIUE (1) Xpbvsbh Y, Lo THERPOLDERH RN — %K
DD ELHBTED, BHHOLEH TN X — 13 2B HOE » OS5 10%
b DTHDN, FNaKDDZ LiZZ ZTITERN, WXITRDIETRLE—IZ
SEGHTANF—DTRTHD. DM, E, (lower limit) Z YR N ¥ — E) THl-
b DL ASHARENE L iz, #—4 > b O (Gault and Wedekind, 1978), 7/ 3
= by RO ON TSR E {22 TWB,

TN =0 AOEEREFHRXERIZIZTND, X o THEZEEDEER AR Th B
H1Zi3. Gaultand Wedekind (1978) > 5 DFRELL EDTRAE =AM RS R
5THA 9,

BESR
Tarcet Gault D. E. and J. A. Wedekind,Experimental
M= 3°kg studies of oblique impact, Proc. Lunar Planet.

Sci. Conf. Sth, 3843-3875, 1978.

Yanagisawa M., S. Funakubo and M. Iwasaki,
Momentum and angular momentum transfe in
oblique impacts and its implications for M-type
asteroid rotation, submitted to Icarus.

Pol ycarbonaté =)
Projectile
mo =1 g

Center of mass
of all ejecta
and fragments

(total mass: m) X1 : T OB & ERoTTERD BE, ¥ —

7y MIBAITHINT LE > 2 L3R,
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Deformation experiment of ice-ammonia mixture

at low temperatures
° WNKE., MK —. PEHE— dLX - EER6)

FUHIC HBEOWEICIE, KEREOERMEYREETEBAPRICLTNSD
DHEBLBETD. KBEERBOY A F IV ZAPERBTOTI b=I R ¥
BOHPISMY - HEEMICEREhTIVS, 7EZT (NH3) [XK#EARRIC
BETATEROBIVHRTHZEEDLITINVS, K (H0) EHICTEZT
NEET I, TOREMISLEBNERE (~180K) TRIJIBOHEISBRINEL
113, KEBEOMEESNERICRAZDEZOBRIZERBRSYROERICLSD
NEBHLND, B2 ZEBSYRONEEBRETILHICEIELEREME -
%E L. HyO-NH3RDOERRBEBRHLDTLUTICHET S,

ERAELER SEAMRLARCABRERERER T, RBE30K~220K

(+£0.1K) DMBETRBEFTOIENTES, FEBMLIDY—KRE—S—%
B3 - &Lk UBRBE0.4MPaE TDShear Stress #HIAICRET B LN TE S,

B#HTIE, NH39.3%DKBHRERAN 20 eI - - - 150K
oo COBREE1S0~220KTAHE - B L0
SHTHERYMRELE, BRI, MLS

(HE) 2—FICLAEKETREARZ
HRTB, JU-—THRICKVITO L.
B 1 ICBE£150~210KICE LT Bk
Do Y —FTh—T%KT, SolidusZEE

5 57/
175K L FCI3RBREBMATRIZEAL E
gz LIsd o 7= Solidus % # 2 THES Y ivibitifi iy it TR <
O RMIAREIC/ESD &, 180~210KDfHE

Tl L HEEERENSTER L. Time, sec -
M1 s2Y—7A—7 (k)Y 022Nm)

15

10

Rotation, degree
:L,J..“I““Illllllllll
A%
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ESR study of gamma-irradiated dry ice

O, AT, WHTE k- B |
BARZN ( (k) BRTF2 /09 —F)

WIS BRI B 24 L YWEOMEEARSL Z Lk, FROBRERED /DD

FRERICZ2E0) Tidn, 2B EXrSBRSNE AT MV BT S
HOXERETHL, NEREOEHESLEEL LICALNL G TS (H,0, CO, CH,,
NH2 &) O#tid, 2o L) 2BA»51E. VAL TOER Y, BERNRE
KBNTIR, R EDOBRRETIIERL 2L ) R4 2WENEG LR TS
VEFH B, 2, LB (50°CLLTF) 1281T5 Zhb0WE DSR2
Tk HBRPARS bV EAVIOKERRLEEORBEFMP, #VIXv LU R
(TL) #*EFAEV#E (ESR) 2 HOW-ERUEOTHMZHELERFLEET
Hbo 72, TNHLORMEKRE TR, BHHRICE o THA RIEERIEAF &R &
NTVBIEY T, HERELTOIIHNVGFRIGEE, BEHBILZOB S 58
LWHIE B DS IE A A W REtE R DD T3,

T <RBE L7k (H0) RICELBZ0HI VA VMICOWTIR, ESRZAW
T FTCRBRENR CE RO o ELTMWICHRT 55 VA NVDOE S RIES
bR OPBLNTWE,

Gl AV<BBHEF LI FIF4 742 (ERCO,) FDTFIHIVDOESREZHE
L. BHORIEZRARD. /2, W 22D TIINOREELEZFAR, KEEE
% EOBBNBRIIBT S, Tho50T I hNvERGIEREE. BETMoT
BRI DOWTEET 3,

1) Y.Tsukamoto, M.Ikeya and C.Yamanaka: Appl. Radiat. Isot. 44, 221 (1993)
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Conditions for condensation and preservations of amorphous ice in space

‘EA R X - EBEPD) (LR EA, NMEES (FHEF)  BEHEEE (EX - ERPD

J. M. Greenberg (5S4 F K)

1. B

FHEBTTENT 7 AKPERT I BROKVEHRTIOE D MEIT. KK
FHEIUETNOBEE>TTENKBOENLAEEZSLSLTEETH S, LI L. BRUKI
EBERIINEFTR2LBILDATINDI>KHDOT, FE—KEROFXBBICEH LT, H
ROUBITEZBI o, &I, BRERIETIER B I A -1,

2. TEIVT 7 RKD & KREH

KAPFOBRBILL>TTENT 7 KB DOL6NB DT REITEE LI F2E
RELTOREMBAETIHIR. RICEARP->TERLAFEMEL. RELBEIHLI S
kI dThidd, $HbLbE. AH ISy 7 AFPERMEF.=D./a‘thR&
ENT EINT 7 ZRDBHT EEBETH S, T T D.RBKSFOETILBRBEE. aidk
 EROBRTFEMTHB, Beid. F OFEEXAEBRMITER L,

CIDEHITLT, —ET7ENLNT 7 ZAKBD(6NTH, TORMER/ANE 5 HEHED
HAEDT, BERIAEDVPBI OB OEBENISIKLELENRD, TENT 7 AKPFTOR@AILD
HERGEBEDO ., HERALDF A LAY =)Vt GBBEETIC. t=Aexp (E/k
T) ORTHRETEIENRENT, ULOE RIS, TENT 7 AKBEREINB 72D
IKiEs KBFFDOT5 v 7 ANF LHOKREL, 2o, BEFTHENLERD 3,

3. FHERMTHERUIOKFMN FORRYE

HERLERIEE. FHRABEEZTRFNF LML DI/NZOTDITKE SO
T3, Vo) AFETRFHRF LD KREL, 2OTHT LD HRHENDTT ENT
7> ZKDBEHT D, £, FFEOTENT 7 AKBFEBAKBZEZTMRE R 1F,
12AUEDBORTIR., 7TELT 7 ZKDERIETEIENS EEKS, L. 12
AUXDBOFHIOKERNSNET. TR ABREETORRY TS 5,
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Shapes of Cometary Dust and Polarization of Cometary Coma

CERE (RMEK-H) | mHE WEK-H)

N—EHEORNEHZ ST L o T, BRI HNIROEMREILE IS IS B T L h%
PoTEZ, BEIPEEO/N SR TIIIARAIZIZ L A LE DS VS, T nsz,
TEA LT CAARAZREL 2550 RAEITKELLEDLBL E VI DIF, FEICREHEZD
DTHBo ZDHDMDEBEDETD, 13L ALKAHADT U TH 2 & 5 /NS 4R
TH, FAESTKRE (BT ZHEBIEBAUENTWE, &) blF, BodifHETiE. B
HEFBEUTBA L, LdT2L, BORRIIRDE NI L, HLOEETHAISR
TWa,

BEIOESHORNAERE LTid, ¥ X MIX2AHEIE L SN D, OB}
T, RHESKRE {EDD L) EBRHEEIZ, EroREINsT ey MIEThoE
DFCARDFEE L T D EFRRENDS, B4 id, TAV 2y MIE->THREINZIIHD D
FAME, 2D%, BEEIHICHBL 725 A FOIRISRZ 272012, )V -ExR
FEDBANASTTL B EHBE L7,

I THEHA I, KEHEHBELL T2 52 F OFARDEVDS, BHDIREBIC LS S %
52 %% DDA (Discrete Dipole Aproximation) 2V THh7z, ZHud, ¥ b
% Dipole D F ) & LTHEM L., T 5 DMEVERH S HHEDIRE R -T2 HET
H5, ,

RIEICE B L. R FORARIC & o TRIAEIZTERDEREML & KB L TREEDD S
EDTFH o720 Fia, HPMEIRD &2 b DIRFE L RBHEDOBRE T T A7, MEVIED
TAMDFEZIRET D &, ADREN LR EOBRDPBH LR TN L2534 o720 DS
D6, EEOHRIMED ST S 7 R FABIESEZR TV BP TR TR D
D THONofs, RHEEDENEZ DL LIdDEEZ SN,
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Formation process of shock metamorphic carbon materials

ZEMREE (LOX #H)

1L LB

WAREFNPEREL CCTELIATEY FEOREL ST T 7
A MREEWITOWT, Miuraetal. (19)IC L WHESNLVWALILT
FASNHEREWEERERKF L S AT T Y FABERTRE

WIE)YDTEFIZOWTHET 5.
oH L FIVEERBREE

AR CHER LYY AL, KEN) YUy - ARLOTEE
POBVARL LD IR EN-DDTHE. ZELRNEE D OKEYW
BRFEIROHB L, Zh 62 XiRE &t A E F MR (JM5400+
JED2001) TFH~7-.

3. FREFHLEMNTES
RO &) B ERIERVARIETH DN,

() FHRIZIIKRE C2BEBIChITON 5.

Q) BADEI F )L F — TV AR L HRE AV BIEHA S N, A% KAL
FLBEERT T T 74 hOT Oy 2 HTEL,. 2070y J P E
T HEICENH IR VIRICEDZVHEIKRD D DB A L7z RIC
BN REFAUEEY A YT FCRMAREL, ZDOIEER LT
FF7ENT 7 AL L7 RSB RERT T A MK &
BREWR Y 57 74 D OWHKERATR> T2 EELERMR). \

Q) HRESTHROMEMEHEEL T, BER Y ) A8 L HRERAR
BRRENT. 2 EUHELRAEIZORBE T ZHRITVIZR-o 7
Bl S 72 D TH B (B2,

2 k.

Miura Y. et al. (1993): Meteoritics, 28 (3), 402.
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