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(注) 当年表では、出版当時、花山天文台のクック屈折望遠鏡の改造を昭和44年 (1969年) 3月
　　としましたが、その後 昭和43年 (1968年) 5月 であることが判明しました。引用される
　　際にはご注意ください。
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A A

L= B R HE LA EEE LT, A0 64 Y - et ABERA AR
DK K, (2004 4F 3 A #RE

o 4

FMEZEDIZDKRA Ll "—h—llit (54063 AH) Z2HAT, ®IEPD A

HI3 e (U, R OOFTEE B DR AT ERTATR ) (2004 45 3 ARE
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72 NEE

INBREEIRR (BEiAAE) &/MAERIFFEES D 4% 2 % C,
2 5B A IR R B R KRER (HEMAAE v ¥ —) (OREEZBHRITZ T 2007 45 12 A ki
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4. FEIURXEDE LV

REHA

P Y
TESA KRB S B i

BIWRLED 7 v 7 BT RS A e & L id/hoR (0£30cm, F%15)
Thbd, LML, F—ALT LV Aa—7 L L THEREHTES, ZORAE24ENLT
Miyamoto (E ARIEXRES) 1XH & KR OEEEN Z imd 72 LW T W5, A OBLHNIEA
ICRONATREROBRZMHAT L2000 THY (IREEERIREE A LT,
KEBHOBIIKBEREDRPACTH T, KERKTOMMARLEE LS XD
BN  BRABLA 23T 72 AL 7= Mivamoto D BLRI & AF 4213 7= b £ b & W a2 52 1 .
IR BEFKKAEFEEZWRLHERLHE ER T,

1. KE&HHA

KEBIINE 2 RETHB LI WiTh EL, HERBEICRLITWEETHD, Kk
BICEFNEFEOEN DD Z L, HESCHENKAET DL Z &, BRI LEROEFEIC
ARoNdZEiEFH<nrombn T, KEITK2ARMEOEH AL TS L,
KEFTOBGIIRF 2 A 2B L THWDEDT, i &b 1 KHEBEOBRNAER SN
%, Miyamoto [T KB DIELRMN 57 12780 B ZLBD -, Lo L, ZEH 28008
TELHBITHRERN’NI0” LEORTH LG, —EOBLT THAITE 2 D1k
BO—D2DPEROHLEH T TH D, KEIT2HE2,r HEICHE & /25, MLl ek
DEFHICELIEE 25D 7D HAETHIENMLIE L 725, Miyamoto %1956
ENB19T6FE F TCOBPFEKEZEL TV D,

KEOARKEH 72 B EBNIFRELK SCHE D65cm™Y 7 A A JHirLEss T{ToiL, 1973
ENH20035FEF TOBENH > T\ 5,

(1) REXK[KBROHER

IR LB TREBIZMBO T 19564 ITHMERNRKREWRBET Tho7T-, T D4
WX REENKEF PR BES D /7% A (Noachis) ICFEAE L, & HIZEEIC
H, BRTEHEELYNOHEZOREREZBHAI T, KEAREYOREIRT,
PRk DO BLRIEF R R CTld, /2 7 A3 #ER F A &2 [T Ze )y o 72, Miyamotold & @
HEOBRNOKERIKRBERICEAT H2EKRLRERAE Lz, HEOLKIIE~BH)
LTz e £ s, REZB X THHPIEKAIEN > TWVo/D T
HbD, ZTOZ EITKEOFREER TIHHER S IXFOFHEEAZRNTHNT, LrbK
ROKRMEERILE PER & &8k (AL EER) oM TiThbh TWnWAHEEKT 5,
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Miyamotold K2 R D KRIEERITHEK D Z L LT B o TnD Z L &) THEGE
L7=DOToH 5D (Miyamoto 1957, 1960),

(2) BEEDRFHES

KREEITI9TIE L 19THFEIC LB S -,
B K S H CTlE6bemm T BimEss 2 W T
1973 D EELTEBIHP Lz (Fig. ), 2D
FEDEEITRKBEM (Solis Lacus) (A L7,
HEOEIE~BE L, FEERFOF £ T
HEFBEHLIIEZM L, HENTEICHT-
REEEFRL., TN KL 2o TKRE
EEFEHRL T oo L o icBbhsd, KEE
@&X%@&mﬁi%éﬁ@ AT LIRS
72U 9 THh A (Hattori and Akabane 1974),

REE K LTHEIWC R— A L A KB EmEGE N E
INdE, TORIEAHGEELZEY T, KK
ZEBILOEHEMEXZMS 2 ERAMEEL 7o
o, 19T EDKEEO T S 2 e L Fig.l 197340 E (Oct. 16, 1973, 12:16
THDEZFNIEI~ETHDLZ ERDbho T, UT. Hida Obs.).
ZOEITHEELHETEDLDN TV RNWE Y ICR X 2 (ZRHE) EOWL 0
ENOHELIZETH D, ZHRELE LA L EWEECTEDNL TV REME TS
ETET, ERROMEITTREZ T H O EMIRT X TH 5 (Akabane et al. 1992),

(3) B

KEBACEEROBE L IT KB ERO S WL A IZERZRET D, Fict )~
INANNZ AT H2EFTH L B LT W (Fig. 2), 2 DOZEITKEHITT RO 101 7
SEBENC DA XSy A FDY MMTESLICHON T, HASEZ#HL T
mbWMDE WP D EIZZOL IR AL ERMICE > TRV IES, VU /3 X

DENYFDY LMD ITONTHLL AZ 2 DITHRM ST M OEOE I 83 H
:&Kié%@?%oT\%@%%ﬁﬁ@E%&ﬁé%%%%éﬁ%mbfwé@
?@&w 1982 DB TIX, AV /XA U DY E S 3k 2 5 B O 1458 |2
MARIZEL, ZOfEIX 0.56~1 Tholz, TDEBIZEGEFEFNDIKAKKE X L prum (7]
k&) B CTh Y, HERDE LIz 5720 & 72 (Akabane et al 1987),

A RN AR S B, CITRIEES Y ERRAET 5, #EITE X ZA0HE30° S i
20° HIED EFTOURTWD, FIEIZLTOL QMY I & ITHES 20 | &5 Hillko
HOIFKEMGRFIIRFEICHEHBE L TLE S, 2L, Z<OHMEIFERTHHEYE
TUIED I EALBITL TN T, [KEEFIIZEOFRTELNL TS X OICR A
% (Fig. 3) (Akabane et al. 2002),

—106—



Fig.2 AU AT AEE(WXIEF o @Bt Fig.3 (KkEE 520 &E<ER (Mar. 5, 1997.
Apr. 11, 1982. 12:45 UT. Hida Obs.). 13:38 UT. Hida Obs.)

(4) BE

T 5 CIIBR R (272 % EMENFET L, VI ALE THKRT 22 &6 b DD,
Mb<ZEL, BhEETTHRMFEZES, Lo L, Miyamoto X° Ebisawa (&R
WER) OFEMZRIRMABENC LD &, BXIC/ b EMENRENZ Y BVITELS o 72
DT DHENDHY ., ORI KRE 225
DRIHERI,

HEK N DI KEORM G ZRDIZR D
LT FRICA O T o B I
LWDTHDHN, KA EHEROELIE DR
f2C. Bkodbimh i3 s r Bl L o9
VY, ERERIICEII L TR D &L 2 DR
DALMEIZIHELE L TWDHZ EXRb»
%o WHFOIMEIZILHE3” He £ T
RO H L TWDHR, FRIIEIbkEe0” fF
T E CTHRIBT 5, ALMREOBITHER I
1TTIERL N TWD D TH 5 (Fig. 4),
b D —H ST BT B ALRE O &b % B Fig.d JLHE (L F O ECES. FHOH

LTHDE, %@%%E@Eémﬁﬁﬁﬂl oY IXRIHEGE . July 6, 1986. 18:44 UT.
JEL . AT TR LT, £ L Bosscha Obs., K. Iwasaki)

TRFHUNTITCDORIEIZR » TV D, ki
60° Him TIEFIZ Téjt*@%ﬂ@ﬁlﬁiéﬁgé X 0.6 1F & Th o 7=(Akabane et al.
1995).

BREOKBZLERFETHL L, #ELODWREOEL SITEMT 5, £ oMk
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EOAFITIFIRZ VWO T, MO RimEZ M B S8 L 7citskid vy, &5
DOBH G IFMETEONTWVWLEDICHRP A AN E DTS, UL, &
HOMFRESCHEDE S Z@MYITHEL T, ME Lzl ofiaTHary 7 A
NZERDTHD & FRENETIT I 2 500 T & 281272 5, HIZNarumi (FfE
i) FOHGRIZEI D L, MEITEAICRRIZZR > TVWDHIETTH L, £ Hn
N HT ., KEOFESOEFE THEITH ED OB )5 72, # By & i
WA Z IR 5 & X12iE, BEICHE I NI A > TnD DO TH % (e.g. Iwasaki et al.
1979), KB DOMEII N EERGFETH D,

(5) TI—51)F") > (Blue clearing)

KRB DB blue clearing W5, HENXTKELE LD & @F ML
DOHME OFRE TS TE RV, FRNTOAKERORKFREIZEZHIZFEALERRLT
b D IZ DI ORERICHBE D = > b T A RRONRNDOTH S, L, KT
FONTHROEERICBEEN A ZDZ 3B 5, DG % blue clearing & V9,
KERZIDHTFICEWE B Db TV 20/ Tk, RKRFPIC7 v —2RINT 5
MBENLZEIZGENTND EEZ N, EOMEBMTL DR TL LD &
BORBENTZ LI TNV —TChb DO Z A2 ENTE L MR TV, £
D blue clearing DWWV T&H 5, Blue clearing OE R ZE D TH 5D & blue clearing
W Z 272 &0 ) MEITKEDOEAITIZZ WV, MBI SCE OB S | blue clearing
DOBE JFARED= FT AN ZKROMHEAP/NIVIEEGEGLS . MHEARD L
K&ELpr e, BHICEBADTAHIERNDLI>T-, 2L blue clearing 1L K& D HLS
T, OB RICL A Z LEZRLTWD, RENETHSL A2 25 -
WHIR K0 & AT R CIEE I RN KRE VWO TH D, FH O TITH D Wk & Bru it
W DRKBEDOETIZEAERNDOTH DN, MAEMANRE LITIZes &, EhRo
ZNBLN T, FEETHRFWVHIEZ ] TE % X 51272 5 (Akabane et al. 1990,
Nakakushi et al. 2001),

LrL, TR VBN TWSD & EThH, blue clearing Z Bl L7z &5 i
DN DO0d D, KEOHFIEKBEERICH DHABERIIENLLEIZNTTary TR
FR@EL< 725, Whph | WREfFENBIGE > 72 dark wave QBB TH D, LALEL
Syrtis Major @ X 9 72 FUKHEEE O K & REARIT K EOMMHAN KRERKETHHFA
HTHBTEDLGEND D,

2. EEDFRLIE

197653 HICHE L7 7 = A FEE (Comet 1976VI West) XA HIZ L7-EHE T
EERLELNVEDOThoTz, LEOREZEDLE2FEFORITIIT HFO LRI
Wi aEBLL, ARSI BIZEHLE L LS avRnBERO LiZBinkz, a~v%
FROBELTHRITIIMAL DD WT U (stria) DV, BELVELIAETHE
(Fig. 5a),
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Fig.5a 7= ANER (Mar. 4, 1976. 19:55 UT. Fig. 5b wx AR DL 7 ().
Hida Obs.).

—WRICERIZIZA A>T A4V (on tail, type I) & X A K7 A /L (dust tail, type II)
N, AFTANVEIKGEERZBESREICH-T, HAZL WD, 14
FEARBRICO > TRWAE = RTBBIT 5. ¥ 2 k7 A AEHERD b 5L 5 i 5 B4
Wk, ERECARZZY, BDANVEUV A NEEDOL Y RMEWVWRIZARZTZ0 T
b, BEOEMNLKHENTZZ A MIZOWOPHEE, K5I, KO NIE TR
EHMHE XD, F A ML RBEROR T HRE S TVE00, HHRHIC
LEOXZPRKHEND &, BROKE XA MIFEHEICEEY ., NSy
A MIHETELS ~NHEIND, P LTAKDH DU stria N TE D, Zhrk v
1 (synchron) &9, FARTANLD stria (X7 nr THRIATE 5,

7 A NEERDHD U stria 1, HDbDITa~~UHET N, <DL DOIFIN
B L7V, I % primary tail, 25 % secondary tail & £ f1F . secondary tail @4
Z ME primary tail DFZ 2 P RS HICHELELDOTH S ERETNIE. secondary
tail @ stria ZHFRRCHMHATE S, M6, U XA MNEENT A AL 8T 5 BH
WZAN—=Z FRAELCTH DY Stria A BB S, £ 3.2 AT, Stria A FDOX
Z R HIZ4YZLIL T, secondary tail @ Stria 1—Stria 11 A TX 7= & THIE. # b
T 7 vl —5H9 5 [Fig. 5b), I L 72 < D stria L primary tail (2
A D secondary tail THDHZ ERbnoT-,

vrrzurEfnbdE N—ARNTHHEENEZAANEEZHETE D, TNITEL
HEITHSBBRHICEZ o7 NX—R2 N THREENTZF A F&EIT 9.6X10%g 12725
(Akabane 1983), ZALIE—[ED/NN—ZX N CTHRHEENHZX A +EELTIEZWVWEFTH D,
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19864 IC 1T H 4 7oL —EF (Halley’s Comet 1986 1II) 23> C&7-, ¥TH /@

WIX2H5. 90 (HHRE) Thoto, HE L
HER & OALEBfR B, 1986 DN L —H &
ITREZO LWL D L FHIS LTV,
F7Z L CAIRTIEARYD ERDZ LIFT
TN, TP OFEL ANV —EHE L
B2 WEEEHTHH-oTz, REERKLHET
13 19854E11 H 7> 5 198645 H £ T60cm 5 5
PimEdi L 6bem BT LEEEFELZH T AL —
HBEOBWNAZITo7=, TON3IH25HMH4
ABRIZHLNTZERNSE a~vNDO X R
g A RK D THT= (Fig. 6), 3H25H D H A

]\ %&iSX 1013 g ﬂﬁ H T (3N9)>< 1012 g Fig.6 NL—E#EBE Oa~ (Mar. 25, 1986. 19:54
Th o7, EELEER I BB A 2y UT. Hida Obs.).

DT, TOBREOHX A FEIIRHTH 57,

EFROBRINOHET D E, BLEFI0 g b2 d, ZT Y = A MEENITH AER
REICACH L7 &2 A R ED10f% T o 5 (Akabane et al. 1988),

3. Ao

KEDHIER B3 I0v> TW A Mivamoto (X7 v 7 HiEssa H 2w H i oO#
HZIT > T\, F7719634E0 6 LIE< O], 60emY I K LEsgE2HW\WT, A
O EELFERBR N TN, THITAERED O OFM2 AEKE21ES F % H

MELZHLDTH D,

VO HEEM Lunik 11 12X 0. H OHE[
W20 - M - & PRIEA D R < R 2R K HE o i
ZEeRbhol, ADWIXRMIZEFLTND
DTHD, = OUEFED LA K EE A & Mivamoto
(1967) X H ©MEIX~ > Mxitic X - THEEK
SNzt no < hstiiaae i Le, Hidd
DRSS RIETH DB, RE1ITH
WD E 72D, TmF - FHERHIA~ > FL

OFEROERY, FICWMBER I EV D,

HERIZ EDORIRIZAR D &, FLERREL, Bl
TEDOWERE D AT IREL S D~ > b L3t iitic +8
BLTWDEH LW, EATHHERD WD /A6
ERBI LI LRI T D &
MNTEXDLDORRELIOFIKOLIETH D &
L TW\5b,
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7T A Y B OEER Lunar Orbiters (280, HAOEMFFEOME L L THAINT
X Z VA K (thalassoid) (T & KM 7 L — X — Lol r2 LT\ 5, K
(floor) XA Z7ZRdT —EHOU 71272 ->TWT, WRIOEIZAMO H D L0 s
MWCTHDL, 27V FONPOKRPMEELFCHEWESE TBBLNLTWVWDLIHDLEH D
(Fig. 1) BDO X 7V A4 FIZEHBETIZRWR, RACHL X T VA X ORHTH &
BohoMER’H D, RUOFHEEIHIZKE 7 L—%—@ 7 — (Schiller) % FMEED
—Eb & T DK E 2 UHIE (depression) N D, TDRILZ HEIZ/R > TWT, WID
RIFAMUDOKR L VLN TH D, FRFENET T —F T VA4 REMEALTWD, X7
VA ROFiFEEDbEIHMELH D, TNIEFRMEEICNET 2V 78RR
(Sacrobosco) Z Hl» & T A ELKS00kmO MM TH 5, F OENIIEC X 7 VA4 RiZ
EREBTIX W, D720 BEENE Y RIS RERRZl R 5, 2 oM
VI EnE ., KRPELNCRNE, YT —F T VA4 RO XD RHBIZR
%5 TH A 9 (Akabane, 1975),

Ao L—%—_ KFIZER 50km A EOKREHR 7 L —F —2IZFD—D2>—DITkF
BrH D, Hx ORBEZFEMICHAT L Z L IZBEARTIEIRETHY . — kLR
(WRFEL) TiEeTotEs — B L T T& 5 & Miyvamoto [FFEE L7Z, LaL,
W CH KILFE IV EIRTH - 72, Miyvamoto® K [LFH DB A 5l < 52 17 T
HEE, HOWSHZ 7 VA4 RORMHBIIAKIERICE2OTHAD En)ER
EAETHHETENRRNTWNDS,
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EWUXRXEXREZEDIRTEY M b

W
AL — R BT SE T (IGP) 4 Z R - 7 > = B Tk

ZOFREIFFEE L, BILRLEDOKGHZBAID IR oA T, Bi2a
(19374) HOBHE TT, 470 b6HSHICE Z 2B H AOBMIC, ~Lr—IJbE o
TJrFralfpFEETCHMNTELY)E LTV AROEE L EbET,

KAIWZEAFITE LN D DX, YRFEOHL KRB RIWA—IGHRE, LITEHIR
KIF (RIZKEBITERE) . AIEEHE =EIF (RIS K F 5T i 7 4
EEEAN) T,

ARSI AL, BAN264FE D H A R SUFRKFFSOFH2H I, KB KFFHY Y
HECTHRE LE L, RAEETSZERTTTR, BEEEROILARE T, B
SIAEEE, WEIRTT v eI NR 5B L2DHDT, B CBMNONL T, BEFL
L7l ERbVET, STEHT VR IR EREETLRIDEETIONRE#IZ/-T
WETHR, YRECTIEZEARZEFFELLNRWI ETLE,

SLH AT, %@%ﬁﬁk@<é%Mt%ﬁﬂﬁ’\%mf*@of & AW
FHAEOMES PR L EEs2b0TLE, &HBIC Do T=DIX, ~L—IZ
fToTHBH T, 19684 EDHE TLEZN, [T §E®“§Tbtoﬂimw~@ﬁ§
TLEEPG, BRFTELOEBE SN TE[RBABROBREZ LD TTR, T 3TEHR
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KZHLTFE o0 EEFELWZ ETLE,

PEIRSEAE & X, AL KGBAIFT CREREEZ DY TR E L, MIcHET [X
LT O#EREZ L TEBWWTTLER, WOLHIHREMERBATHEL TS
STEDOPHIBRIZE > TWET, IV AOEAT7 VX —0NHBLL T A K5
HEENE TV YH, SR TVWLEL 74 VX —DFBEEZFEMNHHLTTS
D ZEDOHFED, —AEOMOILBEZR> TWET,

FLE LTIE, BHEAEEZBIT LT, ~L—IT3KDRNT, KBt B8 ) &
(Solar Spectrohelioscope) Z#iz BIF T, FEHMIZEN Z AJREIZE L F L7, Z iU
FOBFEBEDEAEFTHIBTELR:, EILRLAETRE > TBWTILR-T2ETLE, £
@%iwwﬁﬂDﬁ%k?@é%Mﬁ%ﬁwﬁ?%ﬁbt@fbko

WZHRET OB &2 LIz T, BEICRD T8, BRB3PO THRILRLE %
ﬁﬂtﬁ@%%kﬁbbibim

FOBEEFERORFIZ, KL L TEEFROEDREBETWRAELEDLY 2B L 5

BEEXTHBROGMOKRIEK Z MO 5, B AR LT RENEE L, TORE
DY RBOLHENT, FHE (92720 xX9) 52T, WEITREOIMLKRILE (M
SATABAUTEY) OBETTESOONBEEY TLZ, FATFEE O K CIZHRK=D
THREHEAEDOKB TFICAD Z 272 £97,

IR EDOERIZ., YL THEBEFOLMEREEOB > Lo o7 &k 91T,
WA =GO T2, FHBEROTOHRICHY £ L, &2 T =8 FE
FOFT, IZE - HEOMEBNEZ L TBWTIZRD L,

FAXIEAN244E 05 H U RIHIAE & —FE IR Ik Bh B Ol SR Tz, RIS
HEE—H ) OFRO—HE LT, BURXLEEZNELZ, EFENTHD TRLIA
FENBEDLDOBIT ON T, EMARIKRIFORF LB LR, Tz b 5% L
STHED = LBV L ET,

FERKESOMEZIZ, BT EGBEZ FICHED T, BHIEIZESTYZ v 730
ty%@ﬁ%ﬁﬁ@%%ﬁ@btﬁ@@@ij%%®%mﬁﬁ¢5@ﬁ%fﬂbm
K[EFHLTT, FoTIOYEESGFITED THWTEBEEELZ BT H2OTT L, I
DRMZITHELS REHET L,

T OBFNIFEERB L O DI, JEURILBICED, 7 v 7308 FRETEEHEIZ
B, ’J}E\’rﬁﬂ%%ﬁof\ 7"1/4 TTARMOREEEZ3~4HRY £ L1,
ZL TN A2bOEEEOLLEZ 2RI TWVET,

Z D%, FATEROKBBIHIPTICITE, BEILRXE & 13D LlEBERELS 700 £ L
oo L LYUREFEDHETHAENS, BRI EDOISE Ly Fo—axFy e E
BRI AT EEMCR > TRON, O HESB#RE (k0% fR) 2, £FTKE
DHENTOFEEEZEB®RVICRDIOE, Flol WbV £, BiETITEILR

BTIE, 108 FRRODY—a A K v M &EFHET EfFWE LI,

FNNBE < LT, BR324 (1957) O RIFELV—IZ KT LE-TZDOT, 70k
VIOV AXy N RAZENTEERHATLE, LOLESTHLLoRER
TIEHEHERLELE, VoA I THEHALEOEF oy —aRZy hERERRELSET
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WoHEBWE Lz, FCHEMNEEFORE TG, EHOBNETL L,
6EFE L TRUE—EAARIZITE, EIURXEIZH B D £ L, TEMRBRTEO®E
KAt 2D TEBWTORT, FAICHERZRD TRTEBHTTLENS, FATHE
RO THPWITIE DD FRHADT, LI F—L VAT L RAa—7D324A— v
DEIDOEIZIE, BRIBOBREE AL NEEZAAT, REHIH L TP < H
EHEIICBENLETERHLLETFTEESE L,

FAEILRLEITIE, 708 Fv—m AKXy MBS, H LW K6 Al
L& (Spectrohelioscope) MR EN - T/EEFLIENE, BEAEND I L CHET E
L7,

YFIZE LT, " —IZHI3E LTz, 9400 A H~)v> K E R G O 2 %59
Hieh, BARIZZY £ L, ZOREEERWVETN, HEREN - ZREERKCHIT,
NH#EEE IV E L, RERERT, JNIDEEICRBEOSELZERIT-F%
A TWET,

ZOEHIZ—EELURILBICBERWLEERZDY £9, KB TIE, ARBIEIA
23Spectrohelioscope Z @/ T, 7B IR ADAXT M Efg-> TEHTTLE,

A =IZWT, TRTHARED WIS, ~V—EOME 2 L TBl 217> T
WET, FNERBRLEDOMREEZLXTHET L, ZVOEITEY T, B2
DHDOEFEE LD TMEFAMIIHR L EEA, Fx O —MHOME 2o THLZ &
W2, RRiEED 2o TEV ET 06, L TREOHD, ~Lb— A, ~IL—FED
B> T, HBlER T, BRICEADORLFELFE-oTITEEL L O,

ZORTARIC AT T &, AHSVITHILRLEICBFEWLE Lz, KA T
EH-HKAENBLTRLFIWE LT, 200450 2 & TLZ, HATROIINIE
WTWE L7, ZOERIIENA B RFET, KEEBRIZIEL T, 2 TOREH
PiEGEICL D, KBERAOHEMENS, &2 RENES b T LW, [\lig”
U R b Z i 2 7o K55y S BB 2E & (Spectrohelioscope) Z1EA 9 & LT, £ D
Btz L T2 T LT,

T A GBRETCREo Tz, Dr.HaleD{E- 72BN+ 25 K 957
SpectrohelioscopelZZE L W72, LA WADO LT LB kD72, 19968 D9 H
WCFEFPLERDNLTLESTZOTY, L LEWRZ L2, 302 Fcoelostat (K
i R AEE DA T EES) (TEE TR > 7D T, & 5 72 AR LK G ELHIFT T U
S & RLIE o 72 Spectrohelioscope N & D 13T 72, TN a E - TA W OFLEITHE DY
EE TR EEB XL E L,

BHEREAICEZRTHIE, FATRZ TR, EZ0b b KXHE% 0
DLT, ®LEDBODPENOTTIN, EBoLDHDTY, £ 2 CTHRIIEDEE L
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My visits to Kwasan & Hida Observatories

——— Golden memory with glory

P. F. Chen (P45 7€)
Department of Astronomy, Nanjing University, Nanjing 210093, China

Our fate is so unpredictable and so mysterious. In such a world that is becoming
smaller and smaller, you may visit many places and meet with many people. However,
some of them are destined to be engraved in your mind. They are a precious treasure in
your memory and an indispensable part of your life. My visits to Kwasan & Hida
Observatories of Kyoto University are really the golden memory to me and | benefited so
much from them.

In the early summer of 1999, | got the PhD degree of astrophysics in Nanjing
University. As many other young researchers, | was dreaming to do a postdoc in a famous
university outside China, although | had never been abroad at that time. Coincidentally,
Prof. Kazunari Shibata moved from Tokyo to Kwasan Observatory. He sent an email to my
supervisor, Prof. Fang, and told us that a postdoc position was available in Kwasan
Observatory. The email was like a breeze coming through me in the hot summer. | applied
for the position, and then | came.

In order to save money for me, the director, Prof. Hiroki Kurokawa kindly arranged
me to live in the old building (Honkan) of the observatory for free. My life in Kwasan
started with a welcome party, in which | felt the purest friendship and love. At that time,
there were several young postdocs and students at my age in the observatory, e.g.,
Sano-san, Magara-san, Yoshimura-san, Takeda-san, Ishii-san, Takeuchi-san, Morimoto-san,
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Kozu-san, ...... I never had another chance to stay in a group with so many young friends
who have similarly strong passion over science and who have so much common language
with me. We discussed a lot, not only science, but also culture, history, news, ..... Every
Monday, we went to the main campus of Kyoto University to attend the group seminar,
which sparked plenty of research topics. After that, we young people almost always walked
to a nearby restaurant, chatting and joking all the way. After finishing the dinner, we may
step into a bar, drinking for a while. Finally, we drove back to the observatory, and worked
until mid-night. In the deep evening of the last day of 1999, Sano-san, Yoshimura-san,
Takeda-san and | walked to a peak of a neighboring mountain to welcome the new
millennium. The whole Kyoto city was covered within our eyesight, with soft lights
glittering in the mist. At the mid-night, when we heard the bell ringing from the temples,
we cheered, with tears in our eyes. Most of these friends are not in Kwasan now, and the
enjoyable period becomes unrepeatable history in my life, which always makes me feel
melancholy.

Shibata-sensei is an excellent supervisor. New ideas always jumped out of his mind.
I still remember that, whenever we had a formal discussion about research, he always
wrote a full page of notes. After the discussion, | kept the original one, and he kept a copy.
Far more than this, | was trained with many good academic habits by sensei. After the
bounenkai in late December of 1999, Shibata-sensei did not return home. He stayed in the
observatory, playing mahjong with us. The score of each game was recorded on a paper
sheet, which | am still keeping. With such a friendly and easy environment, our
collaboration was so productive. We published a series of papers. One of them has been
cited more than 100 times, and becomes one of the most competing models in the relevant
field.
I mostly stayed in Kwasan Observatory, and had two short visits to Hida
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Observatory. Despite the short period, I felt the plain-Jane friendship from Kitai-sensei,
Ueno-san, Nogami-san, Katoda-san, Kimura-san, ...... | would say that it was not just
friendship, it was like the love from my own relatives. They were just like my relatives at
first sight. Even when 1 first met with them, it seemed as if we had known each other for
years. During my stay in Kwasan Observatory, | was also taken care of by many many
other friends, e.g., the family of Kurokawa-sensei, Makita-sensei, Kubota-sensei,

secretaries like Nakaoka-san and Kamobe-san ......

<= i)

From then to now, | have traveled to many other countries. However, | never met a
group which makes me feel no any psychological distance from them. That could be called
Yuan in Chinese and Go-en in Japanese.

This year is the 80th anniversary of Kwasan & Hida Observatories, and actually is
also the 10th anniversary of my visit to Kwasan & Hida Observatories. I am and also will
always be proud that | have been part of the world-renowned observatories. I am proud
that 1 was a Kyodai-jin. I am also happy to see young Kyodai-jin like Isobe-san and
Asai-san have grown up. With the SMART telescope and the NPO facilities, Kwasan &
Hida Observatories are being met with a prosperous future.

Kwasan-no ashita-wa Oh-Oh-Oh-Oh-Oh......

TEWLXXEDFFEZH>T

HTH 58 RE
FORRZPLEHR, BRI BAEAR., HERFEA T

FERILEIZHHO TRMBE L I2DiF, HH THARILFR DS LI -T2
ERVWEST, AMRHFESADOENTRGIEZ AETWEZEE L, vALY Uil
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The 80" Anniversary of Kwasan Observatory, Kyoto University

David H. Brooks
Space Science Division, Naval Research Laboratory, Washington, DC

HBDOZLEZ W) ERADOBRPE,
“Prediction is very difficult, especially if it’s about the future.”, Niels Bohr.

A Japanese proverb and a quote from a Danish Nobel prize winning atomic
physicist. | was trained for a PhD in atomic physics applied to Solar EUV observations
from the SOHO satellite, and eventually ended up pursuing Solar Physics research at
Kwasan Observatory in Japan. These quotes therefore seem somehow appropriate to me,
but more importantly, they express something of how | feel when I reflect on how I came
to be in Japan.

If I had told myself when | graduated from University in Glasgow that | would
someday be working on top of a mountain at an Observatory in Kyoto, | would probably
have laughed in disbelief like the rats in the ceiling in the proverb. However, when Prof.
Kurokawa offered me the possibility of coming to work at Kwasan, | could not let the once
in a lifetime opportunity pass. At that time, in the summer of 2001, predicting my future
would have been extremely difficult! What new cultural experiences was | about to have?
How would | acclimatize to living and working in Japanese society? Would the career
move and research work be a success?

With the benefit of distance | can see how my life was completely changed both
personally and professionally at that time.

Personally, | think that none who has had the opportunity to experience life in
another culture far from their home would disagree that it changes their outlook
dramatically. Your life becomes an international life, meeting new local friends who have
lived their whole lives in the culture that you are experiencing for the first time, and
making new friends from other countries around the world. Since coming to Japan | have
met people from Japan, China, USA, Australia, Canada, Russia, and New Zealand. The
different perspectives broaden a person’s experience and understanding of other cultures. |
have also had the opportunity to travel throughout Japan, and to Korea and Indonesia. This
summer | will visit Singapore for the first time. | would never have had these opportunities
if 1 had not decided to accept the chance to work at Kwasan Observatory.
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The list of happy memories is endless, from cultural experiences such as watching
Sumo in Osaka, to the Daimonji fire festival in Kyoto, to attending a wedding at the Heian
shrine (with Kaiseki cuisine at the wedding party), to “normal” activities in Japan such as
karaoke and beer gardens! Even apparently ordinary activities can be an adventure in a
different culture. My first memory of Japan was seeing the train seats automatically reverse
positions, on the Haruka express from Kansai airport to Kyoto.

Professionally, | have no doubt that | would not have reached my present position
if I had not gone to Kwasan. Currently 1 am a resident scientist and regular Chief Observer
at the Hinode operations center at ISAS near Tokyo. | work for the Naval Research
Laboratory in the US, but it was working with Kurokawa-san and Shibata-san and others at
Kwasan that developed my research interests. | started research as someone interested
mainly in EUV spectroscopy of the solar corona, and through working at Kwasan became
interested also in optical/X-ray observations and modeling of the connections and energy
transfer from the photosphere to the corona, and also the primary role in energy release
played by the magnetic field. This had the happy coincidence of being the main topic of
investigation for the then upcoming Solar-B mission. Even more luckily, Solar-B would
carry a coronal EUV spectrometer; an evolution from the one on SOHO that | worked on as
a PhD student. My experience working in Japan also no doubt helped me to get the
position, with a 2 year detour to Washington, DC, to await the launch.

—148—



After the launch of 2@ T (Solar-B for a few more hours)

There cannot be many things more nerve wracking or thrilling for a satellite team
than watching its launch after years of construction, especially so if you have just moved
half way around the world to start a new job that is dependent on a successful launch! That
day was another unforgettable experience for me in Japan. | have attached a photo of me at
the launch site where the protective fence was blown in by the rocket blast. That was the
calm before the storm, as the next 3-4 months were spent working around the clock to
ensure that the spectrometer worked and would produce high quality data. It was an
exciting if stressful period, but Hinode is now hugely successful and thoughts are turning
to the next Japanese solar mission (Solar-C) that | also hope to be involved with.

So, professionally and personally, I have developed a life long connection with
Japan that | would never have expected 10 years ago. My deceased grandmother was 15
years old when Kwasan Observatory was opened, and the only time she traveled outside of
Scotland was to visit London. | am eternally grateful for the opportunity I had to live in
Kyoto and work at Kwasan. Such possibilities were unthinkable to my grandmother’s
generation, but within her lifetime her grandson had the opportunity. | wish everyone at
Kwasan and Hida Observatories continued success for (at least) the next 80 years,
hopefully much longer!

LK G DERE, BOTE S TINET,

David H. Brooks
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Vol. 1, Nos. 1-2. Publications of the Astronomical Society of Japan. 1949

Ionization Theory of Solar Corona.*

Shotaro MIYAMOTO.
Institute of Astrophysics, Kyote University.
(Roccived November 1, 1948.)

Abstract.

The theory of ionization in the corona. is treated. The cquilibrium of ionization in the corona is kept by the

. photoelectric recombination vrs. collisional ionization, if we assume the radiation temperature 6000, and a high electron

tomperature, as is suggestod from the line widths and the continuous spectra. A now type of ionization formula is

obtained and discussed in comparison with observations. Fe-ionization is treated in detail. The theory requires an
electron temperature of the order 10% 1o account for the observed siage of ionization.

*)  Contribulions from the Institute of Astrophysics,
Kyoto University, No. 1. Translated from Tenmon-
Uch@-Butsurigakuw ITho (Acta Astronomica Cosmo-,
physicaque) 2, 29 (1943) published in Japanesc.

(i) 22 FOIEEEN 100~200 HETH D Z & 2 R THRINCIEMRIZR LIz,

S. MIYAMOTO

Contributions from the Institute of Astrophysics and

Kwasan Observatory, University of Kyoto. No. 71.

The Great Yellow Cloud and the Atmosphere
of Mars. Report of Visval Observations during
the 1956 Opposition.

. By S. Miyamoto,

(Received 11 March 1957)

ABSTRACT

Part I. General description of the surface markings during the 1956 opposition before

the appearance of the great yellow cloud.

Emergence of the cloud, its developement and
the disappearance have been described.
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Part II. The motion of the cloud was assumed geostrophic, and derived the pressure
distribution in the southern summer. The south polar region was occupied with the
anticyclone. The thermal equator was the belt of anticyclone. . The centers of anticyclone
were located over Syrtis Major, Mare Cimmerium and Margaritifer Sinus, and inter-anti-
cyclone areas between them : Solis Lacus—Mare Sirenum and Sinus Sabaeus-Mare Serpentis.
The belt of temperate zone was identified with the cyclonic zone. The pressure difference
between anticyclone and cyclone was estimated from the wind velocity as about 2 mb. -

The great yellow cloud turned round the south pole along the temperate zone in the
westward direction within 16 days. This suggests that the wind in the lower Martian
atmosphere is dominated by the easterlies contrary to the case of our globe. A brief
comparison was given between Mars and our planet.

Part III. A characteristic feature of the Martian atmosphere is the smallness of its
water vapour content. Under the normal condition, the water vapour is insufficient to
warm up the air by the absorption of long wave radiations. The emergence of the great
yellow cloud was attributed to the rapid increase of water vapour supplied throtgh the
channel of Hellespontus from the south polar cap at the time of spring thawing. The
increase of water vapour might have warmed up the air over the hottest region, Mare

Serpentis-Noachis, and it subsequently gave rise a strong vertical convection and the cloud
formation.

Part IV. List of observational data and drawings.

(i) KEDOREEOE & 7> bR Z JE L L7253,

ICARUS 3, 486-490 (1964)

Morphological Aspects of the Lunar Crust

S. MIYAMOTO

Rwasan Observatory, University of Kyoto, Kyolo, Japan
Communicaled by A. G. Wilson

Received October 9, 1964

The most important factors for the interpretation of the lunar surface features are
viscosity of original magma and thickness of the original crust. Morphological fea-
tures first revealed by the US Moon rocket Ranger VII suggest that the original
magma in Mare Nubium is basic and characterized by its rich gas content, and that
the magmatic differentiation took place at the time of crustal formation, and craters
and other surface features were molded by processes quiet and not catastrophic in
nature. Morphological characteristics directly corresponding to petrological propertics
of magma are considered in some detail for large-scale tectonics.

() EAM I X2 A8 o RS
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ICARUS 5, 360-374 (1966)

Martian Atmosphere and Crust

S. MIYAMOTO

Kwasan Observatory, University of Kyoto, Kyolo, Japan

Received November 9, 1965

The Martian atmosphere in its average condition is inactive and transparent to
long-wave radiation. It is activated when moisture is supplied by the evaporation
of the polar cap in spring time. As typical examples, the great yellow cloud in
1956, the Neith-Casius cloud, and the Propontis cloud are described.

It is shown that we ecan derive some knowledge about surface relief indircctly
from cloud obscrvations.

In the Martian summer, encrgy flows from the summer hemisphere to the winter
hemisphere and the prevailing wind over middle latitudes turns from spring wester-
lies to summer easterlies. This prediction has been confirmed through the following
observations: a springtime polar front and associated dark fringe, some peculiar
behavior of the polar cap shrinking, and the summertime diagonal cloud layers.

A tentative picture of the circulation pattern in the northern hemisphere is
proposed on the basis of our cloud data.

Crater morphology revealed by the Mariner IV photographs suggests that craters
are one of the characteristic features of the origindl crust of terrestrial-type planets
and that Martian deserts and maria correspond to the terra and maria of the Moon
and the continents and oceans of our Earth, respectively.

Canals are interpreted as tcctomic lines. It may be shown how wind erosion
destroys most of the tectonic lines but develops some of them into canals when
they are properly located along the courses of vapor migration.

(i) EAM A X2 K 2B ORFEATR L,

THE AsTRoPHYSICAL JoURNAL, 545:524- 531, 2000 December 10
T 2000, The American Astronomical Society. All rights reserved. Printed in US.A.

AN EMERGING FLUX TRIGGER MECHANISM FOR CORONAL MASS EJECTIONS

P. F. CHeN"? anND K. SHIBATA'
Received 2000 May 12; accepted 2000 July 24

ABSTRACT

Observations indicate that reconnection-favored emerging flux has a strong correlation with coronal
mass gjectons (CMEs). Motivated by this observed correlation and based on the flux rope model, an
emerging flux trigger mechanism is proposed for the onset of CMEs, using two-dimensional magneto-
hydrodynamic (MHD) numerical simulations: when such emerging flux emerges within the filament
channel, it cancels the magnetic field below the flux rope, leading to the rise of the flux rope (owing to
loss of equilibrium) and the formation of a current sheet below it. Similar global restructuring and a
resulting rise motion of the flux rope occur also when reconnection-favored emerging flux appears on the
outer edge of the filament channel. In either case, fast magnetic reconnection in the current sheet below
the flux rope induces fast ejection of the flux rope (i.e. CME). It is also shown that the nonreconnecting
emerging flux, either within the filament channel or on the outer edge of the channel, makes the flux
rope move down, ie., no CMEs can be triggered. Although the present two-dimensional model can not
provide many details of the largely unknown three-dimensional processes associated with prominence
eruptions, it shows some observational features such as the height-time profile of erupting prominences.
Most importantly, our model can well explain the observed correlation between CMEs and the
reconnection-favored emerging flux.

Subject headings: Sun: corona — Sun: flares — magnetic fields — MHD
() B - FREHCRSCE BARE TR L O I B A - 25 Thy 7 (5IH%108) Dim3L,
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Solar Physics 93 (1984) 105-121.

Hoe RED ASYMMETRY OF SOLAR FLARES*

K. ICHIMOTO and H. KUROKAWA
Kwasan and Hida Observatories, University of Kyoto, Kamitakara, Gifu, 506-13, Japan

(Received 12 December, 1983; in revised form 30 March, 1984)

Abstract. The evolutional characteristics of the red asymmetry of He flare line profiles were studied by
means of a quantitative analysis of Hx flare spectra obtained with the Domeless Solar Telescope at Hida
Observatory. Red-shifted emission streaks of Ha line are found at the initial phase of almost all flares which
occur near the disk center, and are considered to be substantial features of the red asymmetry. It is found
that a downward motion in the flare chromospheric region is the cause of the red-shifted emission streak.
The downward motion abruptly increases at the onset of a flare, attains its maximum velocity of about 40
to 100 km s~ ! shortly before the impulsive peak of the microwave burst, and rapidly decreases before the
intensity of Hx line reaches its maximum. Referring to the numerical simulations made by Livshits et al.
(1981) and Somov er al. (1982), we conclude that the conspicuous red-asymmetry or the red-shified emission
streak of Hx line is due to the downward motion of the compressed chromospheric flare region produced
by the impulsive heating by energetic electron beam or thermal conduction.

() KB 7 V7 OFES B OTHR Z & D7) (R. Canfield et al. 1990) & #% S iz
FE SR ARR 3L, TREBH DST BLAIGR SC O Pl b A2 (5I1%096).

Nature, 316, 422. (1985)

Periodic behaviour of solar flare activity

K. Ichimoto, J. Kubota, M. Suzuki*, I. Tohmura
& H. Kurokawa

Kwasan and Hida Observatories, University of Kyoto, Yamashina,
Kyoto 607, Japan

The periodic nature of solar activity has been studied using para-
meters such as the sunspot Wolf numbers, calcium plage areas
and flare indices. The magnitude of the solar activity based on
these parameters reveals periodicities other than the most pronoun-
ced 11-yr one. Aoy absolute detection of periodicity in active
phenomena would have fundamental significance for our under-
standing of solar activity. Here we investigate the temporal vari-
ation of the flare activity of the Sun using the data of 8,821 Ha
flares which occurred during the period January 1965 to February
1984, and show new evidence for 155-day and 17-month peri-
odicities of the flare activity. The 155-day periodicity is examined
by taking ieto account the location of the flare on the Sun. It is
suggested that the 155-day period may be related to the timescale
for the storage and/or the escape of the magnetic field.

(figan) 7L 785155 HAMG | EHBTRE <HEINT=, p. 56 DFHFLFESM,
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Egrth Planets Space, 53, 473442, 2001

Plasmoid-induced-reconnection and fractal reconnection
Eazunari Shibata! and Syuniti Tanuma?®

! Fwasan Qbzarvatory, Everte University, Famasking, Eyoto 607-3471, Japan
51E Laboratery, Nagoya University, Toyvokawa, Aichi 442-8507, Japan

(Beceived June 28, 2000; Revised Movember 10, 2000; Accepted February 28, 20d1)

Az a key to undertanding the basic mechanism for fast reconnection in solar flares, plasmoid-induced-
reconnection and fractal recommection are proposed and examined We first briefly summanze recent solar ob-
servations that give us hints on the role of plasmeid (flux rope) ejections in flare energy release. We then discuss
the plasmoid-nduced-reconnection model, which 15 an extention of the classical two-nbbon-flare model which
we refer to as the CSHEP model. An essential ingredient of the new moedel is the formation and ejection of a
plasmoid which play an essential role in the storage of magnetic energy (by inhibiting reconnection) and the -
duction of a strong inflow into reconnection region. Using a simple analytical model we show that the plasmoid
ejection and acceleration are closely coupled with the reconnection process, leading to a nonlinear instability for
the whole dynamics that determines the macroscopic reconnection rate unigquely. Next we show that the current
sheet tends to have a fractal stucture via the following process path: teaning = sheet thinning = Sweet-Parker
sheet = secondary tearmg = further sheet thinmng = ... These processes ocour repeatedly at smaller scales
until a microscopic plasma scale (either the ion Lammor radivs or the ion inertial length) is reached where anomalous
resistivity or collisionless reconnection can oceur. The current sheet eventually has a fractal structure with many
plasmoeids (magnetic islands) of different sizes. When these plasmeids are ejected out of the current sheets, fast
reconnection ocows at varions different scales in a highly time dependent manner Finally, a scenario 15 presented
for fast reconnection in the solar corona on the basis of above plasmoid-induced-reconnaction in a fractal curvent
sheet.

Solar Physics 113 (1987) 259-265.

TWO DISTINCT MORPHOLOGICAL TYPES OF MAGNETIC
SHEAR DEVELOFMENT AND THEIR RELATION TO FLARES

H. KUROKAWA
Kwasan and Hida Observatories, University of Kyoto,
Kamitakara, Gifu Prefecture 506-13, Japan

ABSTRACT. From a morphological study of the evolution of six actiwve
regions, we found two types of processes for the development of magnetic
shear configurations between sunspots: (A) collision of two sunspots

of opposite magnetic polarities, and (B) successive emergence of
twisted magnetic flux ropes. We conclude that the process (B) might be
essential for the production of major flares.
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MORPHOLOGICAL STUDY OF THE
SOLAR GRANULATION

I1. The Fragmentation of Granules

ICHIRO KAWAGUCHI

Department of Astronomy, Faculty of Science, University of Kyoto

(Received 12 July; in revised form 24 September, 1979)

Abstract. A time sequence of granulation images of 46 min long has allowed us to make a detailed study of
the evolution of granules in an area of approximately 17" % 17" on the solar surface. It is found that the
granules evolve by repeated fragmentation into smaller granules or merging with adjacent ones and that
there are few granules which appear in the intergranular lanes as new granules (Table IIT}. The statistical
nature of granules is as follows:

(1) A family of granules is defined as a group of granules produced from a single granule by
fragmentation or merging. The lifetime is estimated for single granules and for families of granules. The
lifetime shows a close correlation with the maximum size of a single granule or with that of the largest
granule belonging to a family (Figures 5 and 7).

{2) The smaller the size, the more probably a granule will disappear without further fragmentation or
merging. The granule whose size is larger than 2" will certainly split or merge as the next evolutional step
(Table TV).

THE AsTROPHYSICAL JoummAr, 499 :898 904, 1998 June 1
i 1908 The American Astronomical Society. All rights reserved. Printed in U8 A

EMERGENCE OF A TWISTED MAGNETIC FLUX BUNDLE AS A SOURCE OF STRONG
FLARE ACTIVITY

Takako T. Isan, ' Hrokr Kurokawa,! anp Tsutomu T. TakevucH®?
Received 1997 August 20; accepted 1998 January §

ABSTRACT

Sunspot proper motions and flares of a super active region NOAA 5395 —the largest and most flare-
active region in the 22d sunspot cycle—were analyzed in detail. We measured sunspot proper motions
by using the Hz — 5.0 A images obtained with the 60 cm Domeless Solar Telescope (DST) at Hida
Observatory, Kyoto University and found some peculiar vortex-like motions of small satellite spots,
which successively emerged from the leading edge of this sunspot group. To explain these motions of
small sunspots, we proposed a schematic model of the successive emergence of twisted and winding mag-
netic flux loops coiling around a trunk of a magnetic flux tube. The location of the strongest flare activ-
ity was found to coincide with the site of the vortex-like motions of sunspots. We conclude that the
flare-productive magnetic shear is produced by the emergence of the twisted magnetic flux bundle. Mag-
netic energy is stored in the twisted flux bundle, which is originally formed in the convection zone and
released as flares in the course of the emergence of the twisted flux bundle above the photosphere.
Subject headings: MHD — Sun : activity — Sun : flares — Sun: magnetic fields — sunspots

—176—




Nature, 434, 478 (2005)

letters to nature

Filamentary structure on the
Sun from the magnetic
Rayleigh-Taylor instability

Hiroaki Isobe’, Takehiro Miyagoshi', Kazunar Shibata'
& Takaaki Yokoyama®

"Ewasan and Hida Observatories, Eyoto Unmversity, Yarmashing, Kyoto 607-8471,

Jepran

*Dgpartment of Earth and Planetary Scence, University of Tokyo, Homgo,
Bunkyo-ku, Tokyo 113-0033, Japan

Magnetic flux emerges from the solar surface as dark filaments
connecting small sunspots with opposite polarities’”®. The
regions around the dark filaments are often bright in X-rays
and are associated with jets*®, This implies plasma heating and
acceleration, which are important for coronal heating, Previous
two-dimensional simulations of such regions showed that mag-
netic reconnection between the coronal magnetic field and the
emerging flux produced X-ray jets and flares, but left unresolved
the origin of filamentary structure and the intermittent nature of
the heating. Here we report three-dimensional simulations of
emerging flux showing that the filamentary structure arises
spontaneously from the magnetic Rayleigh-Taylor instability™,
contrary to the previous view that the dark filaments are isolated
bundles of magnetic field that rise from the photosphere carrying
the dense gas®''. As a result of the magnetic Rayleigh-Taylor

instability, thin current sheets are formed in the emerging flux,
and magnetic reconnection occurs between emerging flux and
the pre-existing coronal field in a spatially intermittent way. This
explains naturally the intermittent nature of coronal heating and
the patchy brightenings in solar flares.

(figai) [RE#Rm A/ N2 o CRBL, TR SCCim) el
% < O CTHIE S N7=, pp. 70-71 OF G FHESMH,
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ON THE MASS MOTIONS AND THE ATMOSPHERIC STATES
OF MOUSTACHES

REIZABUROQO KITAI
Department of Astronomy, Faculty of Science, University of Kyoto, Kyoto 606, Japan

(Received 25 November, 1982)

Abstract. Analyses of broad moustache profiles of Balmer lines and Ca 11 H and K lines are performed based
upun vur spectruscopic observation under pood seeing conditions. Hx emission profiles are found to consist
of three components, i.e., a central absorption, a Gaussian core and a power-law wing. Each of them has
a different Doppler shift from others. From the data of Doppler shifts, mass motions with velocity of about
6 km s~! are found to be present in chromospheric levels of moustache atmospheres. Computations of Ha
emission profiles radiated from a variety of model atmospheres are made. Comparison of computed profiles
with the obsetved ones leads us to the conclusion that a broad Ha profile is due to a formation of heated
(4T = 1500 K and condensed (p/p, = 5) chromospheric layers relative to the normal.

(f#5%) moustaches & 1% Ellerman bombs @ RII4, p. 127 12 Kurokawa et al.(1982, Solar Phys. 79, 77)C
¥ & 7= Ellerman bombs O FEME S LW Ha BEBFENM SN TN D,
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