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# 1: BHERE HECTOYEHAIZ LR D558

i JEH (H) g ARy R UE
A A 35 ~ 1200 | 2.5 %Ki M, C, S,
(SRA) Me, Ce, Se
B 7 20 ~ 2300 S
(SRB)
Cm 30 ~ T S
(SRO)
D 7l 30 ~ 1100 | 0.1 - 4% F,G, K
(SRD)

HAMENRTIN WD Z &0E, HEORF M E S ARIZ WDV E N Z & T,
EHRIVZENEOREEER, HEVIT-Z D LAV O R0,

YIHAIZE Y E  (semiregular variables) OFFEIZHOWT, BHERA B
#% (General Catalogue of Variable Stars, B&Ft L C GCVS) HTIE,
MR IL I FRIBRIZEITN T, SBEZ LD JE NS5 <, D HD R
KB REOREINMEIZER LTS EEbd &S Tnsd. BEkTIE, &
NOEBIZATED 7 L—FI25FT05E (F 1ER) .

BAID 3 7 0 —71%, FHIA 20 B HET H OFPH T, A7 hLOFF
WHAM, C, SHEOZND &R URTHBRORD bNLHENEE, TDE
FEFRICFED DA BHIMEORREIZIE U T, A ® (SRA) , B (SRB)
CH (SRC) &ML TS, AR ZFHEIZETEWV S 23, DA (SRD)
EGHEENTWDEIE, A7 MAAIRF RIS KA S TWnW5H DT,
RTRIRICHERTEIETHD.

JEAEIETH &) DU, BEEMIC—EIAL SOMK1RH 5 LvH Z & T,
EFNNHEVHARITR2WNEWN I DTH LG, BIHIOEREIIZE 00
BT, ELES TIIRNEND Z LT D

fflx DEEZRD &, ARNZSEI LTV HUFIERE W 21T, RIES 4 %2
EhHoTITRELTHIWEIICRZS. K 11TiE, BEIZpEENT
WD KRB Z B DENORRT 2| T2, L<HMOLNLTWDLETIE, AU A
VEDTNT 7 BRTAXTXICHT, 7 2 U RAEORNE 2 — 5
H CHIC, HAIER S - & DR T N—T I N TN S.

7F 2 « r)v a3y A (Franz Kerschbaum) 72618, IEN 12 <
A7 A= Ll 2B~vA A= NLEDRIMEDOIAL DL HI L
DORAFRZFN, I ZRRIZHAT BAPEHAIZE 2L, BEOHPE TR
LRI T, FHIIE N E WO MEZ RWZ L (1), ZAuUZxLTAR
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1995 1996 1997 1898 1999 2000
T T T T

T
Z UMa (SRE)

T T R R T R T R T
50000 50500 51000 51500
Avawet By Garud

X4 1: KRREME Z ROk, ZOtRRE B ik Cid B ALERAZDER IC S
T, FIRNE 1955 B, RIEIL V SR C 325 L ShTwd. 2210, HALKE
BUEEY (VSOLD) THEL T3 1994 4F5% 05 1999 4EICE 540 - FH
FOBRFRER AR SN TN D,

PHAERIZ I IR L R0 E R L, WiE OFEIREICH > 7. &
HEBRE BEONSEIL, AN TORL S DZEE AT FARITHESN
TWHDLITTHLIN, ENUANDOEROHEEZZICAND &, Blp o8
HOMEF BT A0 NNt ) Z & 2 RBd AR Tho 7.
PRAESER E WA, A7 MARIRGE T, AR U X 5 e
FIcHHOT, ARLE BALL 13 8 L BE SETHE 2, D BUTR O/
TR X5 ICHAE RV B L Bl S CHEM L7 AR Xk o iclbhn
. HAMER R B IV CRUZOWTIE, 20/ — FTlifilthvenwz Sz L
VAN

1.2 AREZEXZEORIARRY FILEIBE R

WHEIFE A EFELNZNZ EDOUEDIZ, /N—1—-+ v L— (Harlow
Shapley) 23Ef# L 72IREVE R OFE A~ MAARIBRR & 5 (2). i
FETHONTCWAREVZE N E CHLEE RR L E 7 7 = 7 AT L Z B L
DAL SARIBRIC, HAFERV AR S > EFY, LNLZORE
FEERCITRELEDLEVIDON, XY 7L —0DRHET, ZhH0ENt
WOEANZHE S TEN L TV DRHILZ 2 D EE 2 7.

AR BHER I STV D IREVE 2 o 5 & R iR & D RIfR
WM AT S (K 2) .

NSRBI EEREIL, T 7 oA FREERHOENE T, 02710
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JEH et 5

B4 2: WRENZEE O MR EIREK. WREVZEEOEM & RiRE L 2R L
= NEREBIIIZA TTIr 7 24 B NSRANZAA TN 724 RTH5.
R&E 72 FHLITAEAEE RV B2 RS, K& 2B I FRIE T, “EA AL
HETHD. KXOBRHEBREINT-V. BERIBEE, HEBKICSHET 5T
HOPIETH S,

DL TS, A RVAIIRERANLTRLTH LN, TOEHE
HANZ o m LTV 5.

ARV BT WS ZAICH D ZFEHIF~ V7 L AJESKX BT, fHl
HIZEY RO TII D BT 5. D BRI YR 1T, iR 2 A
RV BT VD T, ZOMEIZRD.

ZERRAY, 77 = APET VAR AR RV BN, WIS T T = A
RARZERHIZBE L TWND Z ENGoTWnDS HOMEN 4L, 2h
SOENLEDOFEIAARY MABIBARIZB L TWD DTSR THD.

HMOTROREZREBEINITHETHS. ITRENT 7 oA RARLE
HMORDIER FIZhb vy T LV—I3BHRRH D L Lnd, 5 B/
WICHEO LT, 2O EBATHLILERDD.

ZOJEMIZH D 3D ZFEAE, FIOBE NG, wE RR 2K
REVF 72 URAHEI2—2THD.

BEGEHAIEREICHE SN TS 30 EIEEDED N ELELEFEL
SRR Y 2« FF %7 v F (Boris Gerasimovich & 5 ik Gerasi-
movic) 1%, FHAIZENED, % 7 L— DB AT R VRIER )
SIZTHTND Z SRV (). Zad, SO EN I TREC
TWANRT MABIZ R U720, AR I BB L0 R0 Ero Tz v
FYZETHhHD. 7= R 2—21F, AYPE, HAEL D 7220vo



T, T UEY 4y T, RECEHAIE L 135 2 e ho Tz,

VEEFR O LN ERE BERETS, Y7 v T 4o FOLEFITITEA
TV RN E WD Z &I, TCIZ/ — F No. 6 Tili~27=28, A2
HEIZOWVWTOZOFmX S, RNEY EH I TW e, BEIRN R0 BN
FTEDTEHAIENE L LT—HET 200, BUEOENERE B #kimE
HOBEZFTHD. TDOBEZHPOTIUX, 77T 4y FILFHAIZE
HE2ED I BLEAMOBENEL T EERY EIF T 0Tkt an LI
5.

LU, FHRAEEORSE LT, S JRE IV FEHNENE NS Z &
BRIV 2T AT LREHR L QN b 2B L, I VET 4y
FORMLILBICEOLEI TGN H D L O ITEDbIRS.

2 FHERE®R
2.1 #MXFHEDHTE

PRAEEIINT R LIEFICH 0, #l EORITHE S OB HEEE
ERDZENTE oz, OO NHEDOHEE LEE L)~ 72. L
L, A7 MUTEEH DWITHEERE LTINS T — T O ZE R L T
WAHDOT, HR MOF b, T2 BLIKIR THXHEEOH L W IEIZH S &
Ebhr.

1940 AR5 1960 FARUTHNT T, BB 7 M OB & Z IS E A 70 S5 1)
DOIEB) A i U CHEBEA HEE L, EAUCEE DWW THERI S 2 RS © 2798
BTz, DAETIE, AHE— (Keiichi Ishida) !, m#IFn% (Wachi
Takayanagi) OWFZENRH 5 (4), (5). Z ORIOHIEIL, b - I1L 5 Al
SEI DB B AR T 2 1EN 2o 12D T, AL AR 3 H i o 2
MRE L, FHRAENREOSEBENEHE L o7, L, HkHEEN
FRIBLEHEVEDRNEND Z LI, N LTV,

2.2 RFAYXERROSEMN

J—F No. 2 OF 5 THA Lz & 5, T, RKIABHDE (massive
photometry) &5 BUHIBANASBAFE S 41, ZMEEMZEICEBRL T\ b, =
Fa (MACHO = Massive Compact Halo Object) 27 /L— 7 O#IHIHEF
AP LUTRER, KRBT CEEOFEHANIZ R O B WDCE BRI A D
DYATRER E 2> TWDH Z DRI, 7427 7 (Kem H. Cook)
TeHIZ Lo THE SNz (6).

Lozl TFEAVER, ELLIZEFICETHD.
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10

12 | ol « TRGB

15 2.0 2.5 3.0
log (P/d)

3: kv ¥ TV REOREIREORBLIER. £7 « 7 A—F Dy
BLRE R L ARSMEICOW L S ZMBE DR TH D, 1[T-oE V5005 3 KD
FHNEB, C,D L4 THNTEY, ZNOIZHATTEMIZ S 039 0735R 5173
AZRINTHD. BEWEDIZE RIINH D, IRIEOREWELZTZIY B TnD
DT, ARINE ERINEN T LITRAA.

LI LIEZ TRV E WS FADFHE WD H > TRIFI AV IITE, 7 v 7
DREFLTENTZS, TENEHETH D &KL T, FFERE TR ERR
K34 (International Astronomical Union) D#MEDHFET, v
Fa s N—T7D, X7« I =F (Dante Minniti) (28RN OLEIEE
BNOR R A, 7 v 71~ BT VREOENEBMORELZFTHFELTH L D
KRB LT, 7 v 7 I 3FEER o> TRIBIMTET, BENVTA TV v
k.70 e2 (David Alves) ZMREECHE LT A (7), (8). &ich
SERZLBDEARER T, ZOMEN AT TS 203K E e lifF 24082
HDOThHoT.

FETO®MET, I TR R O BHDEERMRN 3 Rk -
TWAHZ EERLTWED, v~ v T a « Z—T7OBLAKE R 2 BN
&, ITRIENELED T, 5RO ERGRNH D Z L3, B —
42—« 17y K (Peter R. Wood) 7=2HIZ L > TGSz,

HIRIZE R OB OFENT X, o KBEHDE 7 v — 7 ThiED b,
RN RIS D Z LBV DR D Lol bREE =2 —
=T v ROWRE B HET (MOA = Microlensing Observations in
Astrophysics ) 7 /V—7 ORGSR 2B U 72581, B HAFE (Sachiyo
Noda) 72HIZL > THESN TS (9). X 31, T - Z—7 OB
LRI TOBR A E b TR LN BAHDLERTH 5.

Uy RELOBERMLIZS RKORINDH>H, B, C,D D3RR, ZOXKTH



K2 AT TN—=TDIToI2ENT DREOEEDH

I T AR
T - IN—TDRFITIE B, C
IR A BPEHAIZ LR, IRIE
DR EV BAEHRIZ R

/NEIEREE 2
BT« TN—TDRIITIE A, B
JEAHIN 10 ~ 100 B, I E#E TOHR
gAY 0.13 R0 0 B AR RIS Y
2

BWIRNEE 2~ 2
ET - TNA—TDORITIE D
TWREIEIEAY 200 H LA E 1000 B &
Bz 5

A Y 2
ET - TN—TDORITILE
BN EITFHBHI 720t B2

HIRIZRBO HND. ZILDITEITTH o & B AEMITH DT 7R RH1D3,
7y RT=BHO ARINTHY T 5. BEOFIZHT IR Z 2 D0 E RST,
HEHAROREN D, BEXETIT RV EEEDIL TV, ORI OM
SMZ, TRGB &9 KHID®H 5703, ZHUIREBEERE (red giant branch
stars) DDA DHDLWRFANEZNEELEL TS, ZDZ LoV T,
LD/ — FORBOHI TN D,

TITIE, ) LI R AT L SR T D 2 L ILET D28, SRR
FEIR COBIRFER ORI, Mt HEE LV @mWKEE CHEET 27200 LT
K EOBZNRED bl

it F SNz 4 270 (OGLE = Optical Gravitational Lensing Ex-
periment) 7 /L—7" DA I/ - VA% (Igor Soszynski) 725 DL
TiE, ITZME L EHAZENE LT, R 2015 R 4FRICHEIATY
% (10).

Z DL, RKEBADEOR RO T DT, O EHDUEDDEE
B TEDRDOEN DR A MR L CE 7R &L, AT T
. Ll /MEIRCEBOBWE N2 T 5 REERENZEFIEL, £
NHEINETITMELVITEHAIERE L SN TELE LT, BT
BZHRELELNH T, MENORWT EBbis.

VAR HORT/NMREREER ZREOT S T H#ETo 0.13 %
Aifi & WD HRIE I, BRROZWEOBIHIGB & D &, VST 0.35 5
i, B SEICCIE 0.7 R & W O IRIE & 72 5 (11). ZHE T B REHLH



TWEE SN TWEEOTIZ, 5OV I /MNERFRAEEENEENTND
LEbhD.

MEMEREE R & BV ZIRIEB) 2 R 3RS R & 20T, Bl
DZITEZRHZ & L L, LN TIIIERD I F R R AU WHRIRY) 72
PH AR I HOW TR0,

2.3 ZSHELFRULREDRHAERR

M7 7V ARLECOEMIChES~E T v REMRORKE, I 78
FEOFYERMR NS SN Z L2 oW TiE, /— bk No. 8 T~/
F TN e TN—T TR X T RE SR O L ERRIT, KRB O
SARBIE COBRITHWO L. K, Fifk (K X0 00 RENEYY) TF
SNTWVDER, RO L ST D.

K%k = —4.17 x (log A1) — 2.0) + 12.53 (1)

ZHUTENE TH LN TW AL EERILR & RI% T, M 3 0 CRINOH S
VR ZPIZFES LTV D

FTN e TU—TOHETE, IR\ T 5K T 0.13 HFLD b REf
HAIECRT, I 7ME LR CBEMDLERRICH D0, HDHWIE, kb
TV EHMOENKRDO L) BREBROELLENIBLTVAENTH T,

K54k = —4.35 x (log (A1) — 2.4) +12.53 (2)

ZHUE, 3D BRINOHDLWERZITHE LTS, ok, ZOZSH®D
RENDOFTEE RO T B 7= HE (Yoshifusa Ita) 725 Th b
(12). ElcBF 727 « Zv—7OEHEER (X 3) Ti&, FIH LR
SRBIRE ROREDMRT-HOA Wb O L W EENMEN- 20T, 20
RN EES LT 7200,

ZDOZODRINDEMAZ A~ D & [F UL S OEAIZIE 1 2.1 126
VMEIZZ2 > T, AERE (Da Run Xiong) 725613, X 7HEDE %
HERAAETROTNDOT (13), TORBRLELERTRD &, 2 b ORI
MENZ I, FEARRA DR RIGHE & 5 1 FAREEAORZRIGHE (A2 LT
W5,

BT c IN—TOBRERERD L BIROKRERELTICERT D &,
ZOREIMD CRINIBLTEY, SOITRBO/NSREETEOTRD
L, BRINCETHENBED O, DTN TIEH LN A RINCETHED
D, ZOAZRINCELTL2G HLARERIEOKRE 2L, BIATY v R
TEHLRER L T2 X 918, S LICEKROBER 8 2 FHREEE) T
HEL WD B2 BD.



3 BFRRLTOME
3.1 ARADERAN S HEN - BERE

ET TN —TOBMTHONTZE ODREDOH D I D, BRI Z
{ZENTEDL, ZOITNV—TFTlE, ~vFa - IN—FhboT, VE
& REFIEVWERETH LN, X EEROEOILWZ2%Z1FT TELR
72 Vm %tk & Rm ik 2 810 L 7=,

3.2 FORBAEFALE-BFRE

FREEROFTYH, b5 < DPORIBEDRNEN I T RHOLNE
LLTBIEND Z LIE, BT « Z—F I Lo THLNIC STV, K&
DT T« TN—TOWFEIZ L 5 &, A BPEHHIZE 2 SCIRIB O K X 72
BAPEHAIZENE S I TR EFE L L5 RRF#AERLTND.

TS L TR/ DN S WL, REE RO TIT BRI R mIREL D&
VWEIRICHFTE L TR Y, BEOMIEH 5 W I RIHE OFES, X 787 2
LR oOTND L EHBEIES.

L2 LD ERICAED o ToRICE D &, /MREIED 7V —71F,
TR LD H00M 0.

ET - TV—TOEWPTDRINTH DRI, D S & RmiRED LI/
PRIE R & RR2MEE 2R LT\ 5.

DX, KRBT VEEZEORBBEHDEOERZ B LU T, I 7HE L
FHANESEE L OMWEITN RV SN TE . h~ET VEEOBIMIT
b, FERRFE RN E LTV S,

INDDREDOENOHETH L0, IRIENKRE 2RI TRER LT, B8
BNEA I T DE - BRI Z RV IR LD 2 & T, AT
&, FOLE Rt S E oE S L TlE, BB KRB D OMFE L T 5 %
DR DRNEE N E 2 DD,

ZAUTEE LT, AMRIEO RN R I, PR H 72T T, KFEHm
DOEEB L HDH L D7, /— F No. 3 TR IEEE S MHEE) (non-radial
oscillation) 2L & TWAH L35 &, AW TE, 2N aHMERT DS
VL, fERMIEIR (stochastic excitation) &3 5DONRZHUTHAH. ZHL
TogREIL, KIGEEL (solar-like) & PRI TIRY , ITHEMIEE OO % 5]
WTW5.,



4 FBPAEKEDLE
4.1 FHRAUZEXRELIZY

/ — bk No. 7 C, 2R RV B -C L 5 7= ASHLHI e R0 O 2 8 2 fRat L
7o, BT, TRHOROFEIEN, 720 SHAITH D 2 &8, ARk
RKOBRIE &, 5 1 BRSO BRIE & SHAIC TS LH O Z LI
DLW EmNR S D EEHEN L

BHER OB ICEES < &, BERIUHE O IRIE 2 80 S 2 ERRH WA
i, BEO B OEENRIAT LT, &0 BB SN 52, IRIE 2 8N S+
DAERPIRWG ST, REANC L Z 2Z8R AT 5.

I TARE LTIV AR SR LS, O OB IRIUHE S &
HAFEMERH Y, LOLIREN S 2BERE L RomBAIlL, TDOT RV
F—DNAMIT KD D X5 RN FET VUL, ZOMAGDETIES
F A ZE O & THARERETIZ R

FICEARER CIRIGEZ MV I L TV DO, S FRIE L A RN
ERERERIBORERETHY, 5 TIEEN LD O/N EWIRIE T
HLTWADE 1 R IREER T RIGH L T\ 2 B ALERRIZE RN & D
ETHE, FNLYEMEREEE RG220, Zhuh o0k
RENR SO VETIRY ZRETVWDLENRDDITTTH L. Bz =z o
WHIHTHL) ELKATADLZELHETHAD.

ET - I N—TOBBIREROMNTIC L S &, REEREOPIZITA4E RV
R L ISP NEERETLIEPEEZ DL LR FhoTnSH. D
DRI AE D X > T, ZRENOEBENENOHELEL
ERETVWDLENWIZLETHAD.

BEOLREECOWTOHEmESEIZT 5 &, AOHIEN ) DT HERK
&L HE N OAETLIHEABMAE DS ST E, £o- < F—DE(LITiE
FHZEEE o) Z Lt/ s, I TRESYHAELEOL L ZE 5V
IMEEF->TVWHEIICRZD.

4.2 ZSBRE - -FRAUAEXEORNOLEE

HR K& 5 WX EERE O BIZE RN O R 2R &, 2 Eb AT
T THARDZED B3 5. BOMEDOHIFEE X, T TRERAY
U MCED DA ISR E TWHEN, ZoHO LicifsZ & 26
L, NENZED L 572> TV DHEE ERFIE LIRS,

B OWNERORTEN S, TR DO ZOH L TRFENDAY T ATER S,
FULERICAY U LA DN TE, ZOEPHEA TEE BT 5 &, BT LY
5L 50, BOETS 2 LIk, REEEIIES 25, 22
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* 3 BEEHBKT 2 EONE O

TRAIE
l
IR ERER R
!
IR T TR D WITKIERE

!
B 2R (AGB £)

& 52 ORI, IRENZE 2 CEM S 5 B O O IZaRIHE & 13RE D
HipoTHT, 2NETOANFEOREL TIFBHIC N ERWNIEED-L D
L72bDOThHD.

ok L7 BI3R < TS0, BAERNC—#E L TEA & FpEL 2 IRRE I
L. T, EHIRENE S TEEPERIIE LY RENWEL [:/EJ'[H‘%)
729, FBEEEE (red giant branch stars) &SI &AL,

REEENTTIEE HICZ T, 21T L CREIREN EF- L,
KE#2E (horizontal branch stars) &EFEZILHIREE, FIIFBEY TV
72 (red clump stars) EFEENDIRREL 72D, 7 7/7 i, e
SLVIHIERT, KO ETERHDOLIIZHMLTNDHZ LEFELTND.
AR Z KD ER EFBENVTVDIEE b WD, ZOREBORIT, R
EAE X0 REREN .

EONEHTIBIZZ NI Y, S HITH S <, RmiiE OV IREEIC
2%, ZOEBEORIL, EIREMZ & T, 2 E CREAEREE LFFAT
WERED R LV b, D LEE T RmBREN GV, AR T, REEZEK
EDOW RN TO LHFANCIESO T, BhaEZ2E (asymptotic giant
branch stars) & PRI TV 5. #EEREERIL, HE5EOFR S CTILHEGED
T2 tk> TAGB £ LENNLTVND Z ERZW.

EONEHOREOEELZWDH L, RIDLIITRD.

D& R KAN, E@W*K@Jﬁ B4 FEREUIHIZE L T2 RE R 653 Do
TWAHH, BUIMIZIX, REEEKE, RE7 7078, BB 2R %,
OEFEDITROBEREFLEZ L L HHDOT, EW EFeks, FE505 2
NHEDEENED L HIITHNTWENEETHILERD 5.

DX BREONTHOZELOEFE T, EOREHNLKIUENKDIL, D
BHENBDT D, TRV —RBEBENLEDLZ T, W IR ED5.
28D 3T, TRGB L WO KEINRH 71208, FREAEENEDOHSL &0
ERZRLTVWD. ZREVHALIVED, BHEEEKETHS.
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YN

TR LE UTITV RIS IL, BEENKGRE L EZ 5T
, ZAUE, BEOWENETE R E DRI />TWnD Z LIS T 5.

B 22 OWNET OREEDMIEIL, 2 OELD IR - Tk
D, FEEHTREEENE S T D, I TRIESEEAIE 2 OB,
INB DO L BEICHE RSN TNADTHH.
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HE
AGB ED/{LR

AAGE CIXFIEV K D 203, EE TR EUE > TV D D23, KICF TR
BLTWS WS EWRD S LVEALT 47 (pulsating) & /3L RERREIC
HDLEVIEWRD LYY (pulsing) LWIHISETHS. bTFN2 L
FZNDDIRNITH LN, BEOKREL L TUIE B o2 X645
LCTHWHINS.

Ty T U—LIk, BENEAEERD DV 1 BHEEEER 2 £ T, BRI
MEEARDIRLTWDIREEZR, LB A T 4> T EMEATE -, FEETIEN
A N (pulsate) &%, BAIFIBIRIGHE & V9O BN H 5. /UL 2
(pulse) 1, LA & MK 2%k Y 1T 88 Thd 223, JA< ZNICHEEIT 2
WG aRTT-DICHVLR TN,
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