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RKOAMRIZITNT AV EIZDH D 6.9 FD 8.2 FDM TH-TND
TU B, 77 =V RET NS RENRTH 505, 2B ISR 72/
HDHZ L THMbHILTWE.

7 AU ENEBIIEWS (American Association of Variable Star
Observers) DR —AL_X—T T, 2005 FROEFHOLENELELTZORE
2D BFTns. 22T, 1911 FICT7 =— - F % / > (Annie Jump
Cannon) |[ZX > TZDEOERDBHEND B2 &, 1916 FlT—a—-
¥ 7 L— (Harlow Shapley) 3F DAY MARIEZLHET L2 L7p
DRI NTWD. 1928 122, m Aa— -« 75— F (Roscoe F.
Sanford) 23EHN 2.1391 H CTHDH Z L 2D DH &I, AT FLrd
TS BEOBIRINME O T2 1.2 &, BREHOBENER> TV D X
ITTEFLL TS (1).

F ¥ —/V A+ 74—V — (Charles Worley) &4V > - =% (Olin
Eggen) 1%, ZOREDOH L I OBIFERZ £ & O, & DR OMIILE
I XRENT 6.88 ZEIT/2 > TWD M, Bll7e & & OWEMKIT 7.4 L0 L.
fth 5, HEB/NOH DL X &2 RD L, 7854015 805D HT-0 TIEHONT
W (2).

FEERNTIFIE—TE T, IBIE2S 1.5 Fh 5 21 HEFETEHL T HEN
DREFERD &, 2O, SLEMRORMIC KGEESR (fare) (27
BRPEETWDLOTIERWNEBEZ LGNS, L L, HEMRKOKH]
LSMZ b, HEMBICEER L SN 5O T, oD R A & ROk
BRERDE-> TVDO TRV G, RS 1TE 2 7=,

MRHEOEZF LB L, B L7-DIXE—7 /b « — AT LR
7 (Pieter Qosterhoff) Toh 2. 1%, Bl DV LEERAK O RIFEAS 5.2306 H
ThoHETHE, BN ESHHATETLZEEZFRA LR (3). HEOFRA
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Tl A—ATNVET7OMR LG Z/RT 7721 F
2 ZYEH | IRIEOEH) | RAIRED
ERAYGE ! D JEH
T A R_YEE TU | 2.139 H 5.2506 H 1.5183 H
=A% U 2.5684 H 6.9794 H 1.8775 H

X, BBYZERTZ T4 K (beat Cepheid) &9 #H LT /b—"T7 DRfET
\ZDRDY , ZOWIRIE, & D% IUHFERARENZ L 2L D EMF DM T
KRERELE - T

2 BRY ZERIARENZ
2.1 By

D LW LEMOIRY FE2ETEVEZ T b HNRWVA, 22T
IRV IE, FJVEEEZENTIRDS LEZIFOIR Y O Th 5. $90 ST 3%
BIZHRTRVWD T, VRS- @ EOBENRIFFICHEET S, Zb 0
BEOENERVE ) &, EOMIITMIPINEL D, ZhN, BV THD.

SIEABEDFTIHDIRNVERE L TWDAETY, IO Bk L
THIZTHBIZIE, TNEMNDDLZENTEDL. A RV TIZE T
EVWOEIMN DD, HHT, ENEH LTINS D THLN, ZOEX (M
FEOIRORHY, P EFEDOLIFERDLDONRH 5.

H AT EE TU 2T, 2.139 HOFBITESE L TV DEHR, O
FERA DL oz VG 7ol 05 2 L3, OB ORI OLEE & [F U
JFEUZ L 2 TWDH NI DT, IR0 IS . MROLEDOI % S OZEEh,
SWHZ AUTIRIBEOZE Th 5. IRIEHEE T 2EH2IEY QR (beat
period) EFES. A —R TR T IXE M SAE U RO ZRALE
(4). B ZNEDOROENART, £ 10X Thotz. £T, K



FREN EFEL THLDIT, D 25| 2R ZTE IV EODIRBOZ & TH
L. ZDXICL T 72U RAETNAVEATIOROFIZIE, KONDIRY %
IRTT T2 A RN DT ERNyhno TET.

2.2 [EIRIVEDE DHh DK

WD 7 = A RH, ZIRRENDEMZ o TnWb eT5&, 0D
DOEN, 2FEO B> 2RO R 2> Cnd Lwvnwo Z Lichks.
EPBIRNAET 22T o> T, ZOEWA&EY oD 2 L1, o)
B 6 b HHETE 5.

B 21X, HERLSIBE, MW RBSIHODOENT, 1 47 X —TENE %
HL7ZZD 352 ENTE D, ZHUL, HONE TZEXDE X DFRIC, o0
DX (mode) NHLHMNHLTHSH. EOLE Y, AN (fundamental
mode) , % 1 FHEERER (first overtone mode) |, %5 2 FREIE (second
overtone mode) 72 %O O TOMEIMELE 2 b, T LIz
& O JE 2~

EOGA, FOMIKRENREIT AT TEL, 20O EHENAH .,
IOV, FENCHEVREELRITI RN LR gholz. T72b
B, RO RIS OREEDS, EORRINGEOJE I 2L 5
z, ¥, KOO BEHILIC b EE 52 5. HBICEERO R SCH A
WoORETCRKERBRE LAYV KL« =7 A7 4 > (Isadore Epstein)
1%, ZOFGERSCTLL ED KO ZRBRZBERAICI D2z LTz (5).

P DRI XV, B ORI OB BN K & 725 8% b 2 5 BRSO E
B, ZORRICE VDTN TIEHLINRR L Z LN RENT. ZOZEN
DnoT=0T, BRI, EofEOEI RS TSNS
ootz

BEOREOT SHNEIOREEZIEL, 2EOPREEEL ZRONL,
WA NG ORROBEMZHET 22 0N TE, X025
RO O M A TE S (6). ZoLH>RitEEZFIHALT, 7
T A FOEEZZENEMNOHEET 52 LN > 7.



3 REBZEXREODEE=EDHTTE
3.1 T IIORETIABENRENDEE

HEOEAE, TOIBELOLDE Y ONESES O FEN L EREE M D =
EMNTED. L, HBETRVWEDEEAZMD Z EIERS TiEwv. Ik
B RIT, 2ORRIGENBIICE 2072, TR aFH L CE &% D
WAHNTERVNEEZ B, 20X 5 REBIZHESLS o & b0
RO ONE DIE, TN%E (Mine Takeuti) &8 o TRA LN TN D (7).

IREN 2 OE BEOHEEIZIL, BlmN O O A & PR EEEOMITAK
O SLOE W EERREZRFIHT 5.

7 2 g AET VA ROGE, F D CENEE TE, b D W
LAY MBI RHEREZHEE TX DD T, BRGITEED 0D,
BRETAIE D, D72 OFKEE CHEE TE R, AHIEEREROT TEDL O
X, BRI BEOEELETHD. THLHMD, BEEY A BRI HEE
LCRNE, ERE DI ENTED.

SR 7 = A4 FOBEEIL, EOELOHEGmN O bHEE T 5. kD
FENOHEE S NICER L, BERIREE AR L OB RDTZE
HIL, R BRI W 7 2 U AT VA BIRIZOWTIE, £ O—D3 R
TR L FEND BTz,

3.2 RBYZERITSTIzA4 FDE=

Ty A-rayy—A (Alex W. Rodgers) 1%, EBSICH =AU 2
IZOWT, B E ELHENS PRI EE, IREOEB, &0 O H
EHBLIZE 24, DUOEREDARNI IRV (8).

1YY — ZADFEREIL, R0 GND SENEDTH 720, Bk A
BTG 2R 97 7 =4 ROEED, ORI HRD b EE
FO/RENEN) XVICERBLTED. TR, 1V 0bE Lo TV DI
BRI OREAS, 1 S IRENEEC & 55 2 FEIRENER =N & B 2 Ui, 8L & B
e DOFEEMHETHNBHNRNT E &R LT (9). L, X VIEE



REEERETE ORI TIL, A TN OMIRE LI E & 138722 5 2 &30
0, BIREIZROIE 0 AEHR S IUR 2 L 355 7 (10).

=Yz =% —F (J. Otzen Petersen) &, HH & EH#LL L D
BIRNEOERIZL Y RN E L Z 2R L, w0V E2R"T 7 oA
ROEEN, EBLOHmN O TEINIEED I D1 LD H/hsnen
9 Z & AMIMITR Lz (11). A A 288 0 | flshl B Wt 28 - 72 1
%, =& — X LTI, BETH ZHEBMEOHRFOBRICHNS
nTnd,

3.3 [BEEV36TE

1975 4E1272 0, BBREMI NGC6649 O HicdH D7 7 = A K, JEFE V36T 2
MRV 2R T2 N ool (12). ZOEIZ/RD &80 2R 77 oA
REWI UL IZRD-> T, ZERAHZ7 74 K (double-mode Cepheid)
EVIHIRIANPEZ HNDLND L2725 T 5D, D &0 5 BUl ETOR
A RTRILY b, 2 HOKRR TORRIGHEAFRRFICEE T D &0 )
R XORMBIORTRED G ENTE I ER0D 5.

/R (Eisuke Kobayashi) S, ZOEP#BEEMICE L TCWH Z
EEFIA U Ciaxt G & RIEHRE & OHEE 253872 (13). ZORER, #1b

ARSI EEII RGO 6 (520 ECTh v | RkdEho & # K OVE #1 b % i
BT HEOEEIT, KGO 41EHHWT 23 [FTRITNIE R SRnT &R
DD BT, DT AT A ORFFEICIRL LEbED L, ZORDF
O3 HRIO B OGS, IEL KHEMI N TWRWNI PRI TND
TehbliFThob.

IR B DNENTE Z DR OREIREE &AL 77 = A RAREE R O
DELERD L, FROMGHIIALE LT\, 202 &, #%iZ/e->THRD
kE%&%ﬁ%ﬁ%ot@f%ma WIRHIZO Z ST BRI N TV
Mno T,
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T2 DL OB, IREN DI SOWTOGRN, 77 = 7 REF L Z
RIS R O, B, A2l %9 FHHLTWD &) Dz, —EHE
W77 = A ROBBENAHA XV E s 2 L i, IREZEOWFEE O
TEH LTHRR LTI RWEVRETH - 7.

bo L bRGREBEZIFX, WV ERT T 7oA RIZTr 72U RAET VHE
BERERIN—TTHDHEEZDZ L Thon, BEEMIZEL T
TESM NE N7 7 = 7 R JET L Z R L L T2 JEEE V367 R OTF
TENDS o THhDE, Bigol= I N—T L F 35 Z LI TE o7, %
DIz, Bex ZRPREDMT O, AT & PERIZFHI L X 5 & W o BT
N, #5R, BOMEZFHETHBICHWON S R EHEICRIENH - 72
DTHDHN, TZICELHFETOBRBTRBEINT S EIE BRI, v —
=t ETNIC L - TRl ST D (14). RIKMELZOMEN £ OFLE
LM ERD BT, ZOBBROFREELOTHA 9.

4 FEEAEDMRE
4.1 AORT7SERAAEFROER

BEOHROE CIRFAEROG 7 & TR A LB, i, (538, 5/ & TR
DFREE TEITILTRD . BHHIEURITRIN S v, FRFEEZ IS E OKUED
LEBHIND E VO BREEZ#EVIEL T, EOREF TRET L. KAERN
W 2RI T 2 EEE WA TREBRE (opacity) Thd.

B ORI T, 5 FOMEEL RS, OB E BEG7RE0, R
BHEICEBR LTS, /—FNo. 3IZRELI=E 21, ¥ 7 =4 RRLE
HWORTIX, KFE, ~V U LIRREHEICE - & BIESBHRL T DR, £
UOITIREN 10 HENS 20 HEIL/RD &, T _XTA 4 Lo TLE D,
EOWNHTETOWENA A BT L ICHERITHBELTRETIE, R
BT, BT &S OMEEA CIZIEHATE, RBHETE Y. LiL,
KERLANY TANRTRCA AL Lo TND LI REERTYH, 82204



BFERIIA A TR 0T, RAEOBMICRBEFEZIA TS LD
RHEMIIRER S D, 0 X O RIBE, BEOHAEDEDOL ET, R
BN LD X 5 72 EIC i 50, BBA A OBBEOBREZFE LS FHE
LT T 6720,

1960 A%, B AT 7 & AR CIE, EONETRE TWD EEbhn b
BE BEOHAGLEDOL ET, /T, A4 EN, EOL DTS L
FEAERZIT ) D EFHE L. TORIT, HEREOHEESCELOFE CA
SHWHNT-. BERFHEOR SR L BH & iX e —E L, KIKELEIX
TEE OREE &L LD K E MR L1z &9 & 208, D72 7 WiFgeE o
WICIRE - T-.

ZHEEAMS 7 oA ROBEMEOMBIL, 25 LIEBROKSITKEET
DT, %WT%H%%@WTiA%@%E%ﬂnﬁéLTiAkﬁof
WD ARBIAE ORSFER E2 RO DFNIRE - 72 NBHE N E T UL, ik
BB L ORI RIE D, EOFOYWE %ﬁit BN D, 2D
IR, BOEENKE L 2o ThH, BRIEOKERA, BOEEN/NE N
AT E WS TEND O T, B OMBEOMEINIRSL > EE 2
ni-.

ZOREERR Lo i, /—~ %A E> (Norman Simon)
DZENDEISHT, LI LIESIH Sz (15).

4.2 FHLWGHEHR
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HETHEIN TV, EEOESRITEDFF> TVILEHOEBEB TN ED
W EA&E A DD E, FVFELIARSZ L Tho Tz,

7ol ZIFRIE, 1L EOFETICHIE LT OB TAdH b, 20k H 7%
2HDE %%ﬁom%@ A B 2 DRI, BV 1ED L OMAE DY
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ZDOXIBMEN, v —L R - U T BT CTHD LI, F Ok



FEAE A B D K

[N U %%
20 [ st e
.... g0
10F ° .,
0.0 | | | | J
' 4.0 5.0 6.0 7.0 8.0
TRLEE D%tk

Lo B LW EE, B, 15 o T, Mg, e RdmE (AL
FHerFA— MBS T L) OMETHD. ST HEEL LT, RED 3 F
WCH DR ERUTEEZRATHY , 77 =24 FREEHOREONIOETIZIE
FHYT 5 L9 LTWD. EONDOHIEBHEDENR SN DA, TOMHIEA
XITH D,

BRA— OV ARBERAE (OPAL opacity) & L THREINTZ. AT T%E
AMFGEFT L, m— L R - U T BT HEANE, o T RSO Z O
ToOTHLWEESE LI/ NH D8, H LWRBHE OB T, v—
VA DT 72 TR Oz, A=V REHE X, Z0%ka—na v
INOMRET-HIZ L > T, ZDOIE L EBMEND LIV,

K1k, m—L> R VU7 ETHREH CREINZEREHETHS.
BUZ R SN D EODDIENR LD, ZOWEIZRD X 512> Tnb.

1. 55 2/ H £ TOIRIE, 1950 SR HE TN DT, KFE &~
Vo AEDRFIZERL TV A,

2. ZEp Db =OH O 25 5 (REEDRE 5.4 (H) |, %% 0.016 % =
77 DESLIT A — FVORBRICH ST D81, ~U 7 LD 1A A &gk



OWNMIN S A TISEB LV EHIT/MUDETFOEBEBEZBEFR L TR, #&
DHEEDGy, RBERA SN L TCND. ZOBERZRETHMOLR T o
7-.

3. £ D 4FZ B OIRE 200 HE (GREOXEN 6.3 () , BE Xy
T DENLHT A — MVORRRBICFH S T 2 181%, SO b2 T2HE X
0 & BITHAMUDOE 7O ERE, RFE, BE, 1A ORMNG 2% H £ TOE
FOBEBBHCER L TS, ZOIEIT e 27 T AFEFOMZETHH S
NQAY

4. = OEMPOIRE 2000 5 E (QREOXEL 7.3 (1) |, EE 8 Txnu s/
5 LSS A — FLORIEITHNS T 5 HE 0 13- % ) LAVIET, 7=
LB TOERED, SEABHEANOWEICER LT\ 5. 2o
45 % BARIA B 1 B AL T UV,

B LWREHEOH T, 2OBEIUEE H - & BIEWERRH 5 DI,
IREES 25 AL Tl 2 28k Bl - FfEE T, T2 CIEBNE T4 18
EEF> TV DIREE Bk 61 A 2) &, BT% 13fFF> T HIRRE (8%
D13MfiA A >) EOROBETHD. ZOBETIIEEFIAD AL |~
RO NWTORREPLETH o 72

/ — |k No. 312, BEOBIRIGEZ Ffe S & 5 & L CRE S
(T 7 KHE) DL ENTVDER, kDA A DOFEELRENMb Y, T
TAREBHEBEEO RN D72 EBOITWEESREIZONT Y, XD
JRRIFCTE D L oo,

7 e g RAER— BRI 8 T o A RARLER OF R ORI T
EHIZHEWERENENT 2 FEEICOVOFFEN K E < #ETe L 5127857z,

N7 x)b - FAH U7 (Pawel Moskalik) &%, 4 —/ LV AREHE % H
WCROHEIEZ BT L, £ OEAEX L 5 1 RHIREERO 51 & 8 #t
RO (16). MRITEFICBR SN ZEE - L. 2oL C, =
HEIZDTE > TEm ST 7z, ZEHEM7 7 =4 FOEMLRE X, #
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LW %f@%ﬂ LR SINTZOTH 5.

9 CIZ/— b No. 4 TRRLEEKDIZ, WK FRERC X5 —HEH 7
7:4F%ﬁﬁ¢éﬁﬁ%&%bfk@,_hgwﬁté%wCéﬁn
WHE DT 7 2 AT VA RBOMRO—EHE L TALES T HD Z ag
po7-.

5 RIYESVEEDOKREARNL

— b No. 2 THh 723, B DIV LiESEIC CCD I A 7 A A
zbtk“c ZHRDOEDOW D S & R LT 28U 2 KIRERF (massive
photometry) &FES. K~ 7 v BEOKHBERDEOMBRET ST, 7=
U AET VB RIESCR A R IEMT o 7o~ v F 2 (MACHO = Massive
Compact Halo Object) Z/v—71%, 45 @D —EEM 7 7 =14 FEZF L
(17).

ZOBRFERTIE, K~E T U REORBLERO LT, r 7 = RJE
TV BRI, ZZI-WDJF?‘T L7cHT o TS, A ORI, 18
IR DERZCHNER 1 FEIRED T, JE @Eb VR T FEARR U CIEZRINE L T 5.

MR Sniz 45 HO —HEEAM 7 7 = A4 RO 5 H 30 i, AKX L1
FErREN RN & TREZaRINHE LTl 0, 780 o 15 B, 5 1 FFiRERN & 5 2
FEARENER= & CTIZRINAE L T\ 5.

[FERIZ~EZ /Eaﬁi@jﬁfﬁﬁ(ﬁ‘t%ﬁ/)“(b\ﬁﬁfﬂ/ (OGLE = Optical
Gravitational Lensing Experiment) 7 /L —7 (%, K~E 7 EEDH L
T 6 EO_HEM S 7 = A N Z iR L’Cb\é (18).

ZDHH, 19 ENEARRE F 1 EIREEER & 2 IFE L TWDET, 57
TEAEE 1 REREER & 5 2 BEIREMRA L N IF L TV D ETH o T,

F TN TN—T i177I?XETW5Mﬁt$@@tr.%%WT
THEAW S T oA RREZICR NN ERART L A, AL FE 1
P RENEREC & 23 2k fbf%é%jﬂ%lwﬁﬁﬁﬁk £ 2 FEREN RN & 28
HELTCWDIELV L, FHLTL5EH015L, £72, TORONAIT
K2DEITHoT-.
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K2 RKVEIVEBEOSG 72U RETNVERIBOM, @1 (V - I) THEM
HZ DIZONTHRIDRED.

TR AHE DR & (FH)

51 BHRENERA & 5 2 BHRERA 03 AT 0.425
% 1 FEIRENR D 2 0.496
FEARBEA L F 1R RESR0 LT 0.513
FEARFRA D 7 0.594

EOCER T, ZHUE B TIIARWA, FEARER O 2 TR IRIHE £
DIRLTWAEE, B 1 BEEIHEROARTEL L TWEE L ORI,
AR L H LR E N EFEL T D ERDH Y, F 1 FEIREER D 2
TR 2 L T2 2 0 miiE CTREVMANS, 28 1 FHREhERC & 26 2 PEiR
FRERE N EFEL TV ERD S,

BEOBANZOW T TONTHIEBN ) OFE TIX, 7 7 = U AT L ZRT
I, RIS & <, DOREMEMAITIX, £ @mROIEERER Rk
HEWVIHIRERNELN TR, A7 - ZA—TOEAORRIT, =h
EEMNTDHLHEDOTHHT-.

6 JRAEESNTLWIIRARO_ERHRTI7z(4F

BIEBABEIIRY 23T 7 7oA RELTHEINTHDDE, £ 3
WZHD 15 HDOETHD.

3BT ONTWDHEOHF T, JEHE AX 2 L JEHE V458 2 L 1E, E
A1 X b REW. i, A oBEWIRE Z, B2 LD BVREIN
B ZSEEZILTVWDEENS Z LT, EWHOEAMESRICENR, £
LI 0.706 £ 0.699 L1270, AR L5 1 FHREMRAE OF L L
TRV,

T LRECORL, F XUV ABE VI8 B &1L, B tho 2 &
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# 3 SRR —EEAW S 7 = A F

5! RO EE | RUNREE | JEH | R

% A
1 ALY JEE V825 14.1 15.0 3.734 | 0.710
T ALY EE AS 11.8 12.6 3.021 | 0.758
T AR EE TU 6.9 8.2 2.139 | 0.710
T x L CO 7.5 8.1 1.784 | 0.799
ik (& b) FE VX 7.7 8.6 3.011 | 0.710
PLEE AX 7.9 8.5 2.593 | 1.417
WL AP 9.5 10.5 3.128 | 0.703
b 2w v AJE UL 8.3 9.1 3.334 | 0.706
b B L A BK 9.6 10.4 3.174 | 0.704
M= U 7.3 8.3 2.568 | 0.711
JEVE V458 10.5 11.5 4.841 | 1.430
JEVE V368 11.2 11.9 6.293 | 0.697
TEE BQ 9.2 9.9 4.271 | 0.707
JEE EW 7.8 8.2 5.820 | 0.707
I BV A JE V1048 9.6 9.8 0.922 | 0.806

13




F705TO8ITILWAS, TAUT, 5 1 FEIREME L 55 2 FERENRC & 33617
LTWNENHTHD EMRINLTND.

T AT EEAS EOFEMIL 0.758 L2 o> TWDH A, 2D Z L IxHEH
HORFEE A O FERE B O 1B EE L V. Z OB OEMIIX 0.713 ThH
HEVHBHFERL DY, 2HLDEE AR L H D (19). 2D
JEHI L, BARRR L B 1 R IRENERN & o AL & L CRIEIZ 220,

ZORIZEY EF s T ind, FEOfm X TRY EFohTind
CTHEAMZ 7oA RELTUL, EEEY E, EEEEY 2, mEEGL A,
GSC 8691-1294 =, GSC 8607-0608 72 ENdH 5. ZiubHDEDJEM
1% 0.702 7°5 0.708 DRI TH 5 (20).

SRR O ZHEE 7 7 = A NI, BB EDIX, &DH0ET Clihrz
STV D BRSO A EDIE, & o S 2 DITE W RN, L
T, BUAE R 2 51251 C, BEOHIES, EONT TR X TV 5IRED
PR, AL Sl oW T, HTLWARZ 5 2 TS A BEN RO D
ThA Ao EBbND. BV ARYETU 2O, BEHE S Ebiiz REH]
RN DR RN DI E ST “HEM S 7 = A FORBEIX, 5% bk
FonsZETHAD.
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