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.0Qw1HFPlF$kl2NQw1,"k. Qw1H$&H, sD
N1,&LNE4N~jrx>7F$F, )r/393HKhCF@k5
,Qok)Qw1,h/NilF$k. 3lKP7F.0Qw1O, 1N
btK"k6xKhCF1,}LD%JIr+jV7, =NkL@k5,
Qok1G"k. 1NbtN=$HX87FQw,/-k?a, QwN~
|H1N', >BJIHNVKX8,"j, =lrxQ7F1Nbt=$
N&fKr)CF-?.
N<H No. 1 GRY?h&K, 20$*0>KO, 1U'&9BGk??,
5wBW?, WBRR?O, ^HaF1U'$IHFPlF$?. 1U'
$I,m\5l?NO, 3N?N1KO~|wYX8,"CF, =lrx1



Q9lP0Q,L,xQG-J$h&Js}K"k7NNw%raak3

H,G-k+iG"k.
H3m,, 20 $*N>PK1U'$IN~|wYX8KsDNo`"
k3H,,+j, =N3HKhCF, =l^GM(ilF$?'hN\Y
,lsK 2 \KJkH$&, Wb*JG-4H,"C?. =N]K, ~|
wYX8Nc$KhCF, 1U'$Ir?$W I H?$W II K,1Fh
j7&,W,"k3H,,+C?.
1U'&9BGk??HWBRR?Hr?$W IH?$W II H7, 5i
K5wBW?b?$W IIK^ail?. ^?, 4mB RV ?Qw1b, ?
$W II 1U'$IGOJ$+HM(il?. @,, =NeN&fNaxr
+kH, ?,?$W IIN1U'$IJN+ra0CF, D@,3$F$k.
3NN<HGO, ?$W II N1U'$IHO?+, 5wB W ?d4mBRV ?OINh&KLVE1ilk+KD$F, J1K^HaF_?$.2 1U'$IN~|wYX81930 /eNQw1N\rI`H, 9Z/Hk?, A ?+i K ?NO
OG,.0KhkHWolk1r9YFlg7F1U'$IHFsG$k.
1U'$IK~|wYX8,"k3H,, ^<is1@fNQw1Q,N
kL+i/+5l, =NX8O9YFN1U'$IKD$F.j)DH$
&}r,, 20 $*0>KO-/u1~lilF$?.
~|wYX8Gw%rdj9k]KEWJ3HO, ~|,?|N1U'
$INdPwYO$+[I+rNk3HG"k. =N?aK, dOObN
5?*1U'$IJlassial CepheidsKNk~}~N?0H, G-?0H
NG<?rmU</fS7, =lKhCF, 3liN1N?Q*Jw%r
dj9kn_,($Jk&XkD9Wks0JEjnar HertzsprungKKhC
FTol?. `O, ~| 6.6 |N5?*1U'$IN@k5,, dPyi
Gs^$J9 3 yG"kH7, 3NkLrQ$kH.^<is1@Nw%
,s 3 |w/G"kH7? (1). 3l,, 'hNg-5KD$FN=e*
J&fNhlbHJC?.
vD+Neu1DKO, WB RR ?H&K, hj~|N9$1U'$I
,8_9k. 3liN1U'$IN~|HwYHNVNX8r+kH, =
N9-O^<is1@N5?*1U'$IN~|wYX8H1MG"C?.
=NX8r 1 |J<N;~|^GdP9H, WB RR ?1U'$IN~
|HwYHrb@G-k. =3G, WB RR ?b5?*1U'$IN~|
wYX8Nd9eK"kH5l, 3N3H+i, eu1DNw%,dj5
l, 5iKdOONg-5,dj5l?. ^?, "sIma@1@G/+
5l?5?*J1U'$IN~|H++1N@k5+i, "sIma@12



@Nw%,dj5l?.3 ~|wYX8NsE-

"sIma@1@N1N@k5H'Hr\7/Q,7?ok?<&P<

GJW. H. Walter BaadeKO, 3liN1,, #4K', D4K@k5r
hC?'yi^NeG, =[7F$J+C?,[r7F$k3HK$U$
? (2). #4K9Z/Hk?, D4KdPwYrhCF19,I3K"k+
r(7?^r, XkD9Wks0&iC;k^J,7FHR^KH$&,,
P<GNA$?'yi^O, HR^H1yG"k.
"sIma@1@GO, @[Kw?19dKaF@k$D$1KP7F,
eu1DN1H~| 1|J<N1U'$IO, 'yi^eG[JC?,[
r(7?. P<GN@8GO, 0Tr?$W I, eTr?$W IIH7F, =
liN-Ar\7/(7F$k.
P<GO, 'yi^NeG[JC?,[r9k 2o`N7N,, J0d
s&*<kHJJan OortK,X&7F$?, 1,=NuV?0Nc$KhC
FsDN0k<WK,1ilkH$&vBKP~7F$k3HK$U$?(3). "sIma@1@N?$W IN1O, dOONfN@[Kw?.YG
0$F$k19H1MJC'r}CF*j, ?$W IIN1O@[HNX8
Gb.YG?07F$k1HlW7C'r}CF$?.
3N/+Khj, 1KOdOObGN?0N-A,[Jj, +D'yi
^eG[JC?,[r9ksDNo2JpopulationK,"k3H,'15
l?.
1U'$IN@k5KD$F+kH, WBRR?NQw1H5?*J1
U'$IHO, 1lN~|wYX8Gb@G-kH5lF$?,, "sI
ma@1@NWB RR ?N1U'$IO, 5?*1U'$IN~|wYX
8hj 1.5 yE+C?. 9JoA, =l^G9YFN1U'$IN@k5
,, 1lN~|wYX8Gb@5lkHWolF$?N,mjG, 1U'
$IG"CFb1KhCF~|wYX8,[Jk3H,,+C?NG"k.
>hN5?*1U'$Ir?$W I, WB RR ?KC(Feu1DK"k
~|, 1|hjb9$1U'$IbC(, 3lir?$W II HFV3H
KJC?. (= 1 2H)
"sIma@1@N~|wYX8,, ololNdOOGbEv+I&
+rN'9k?aN&f,Tol?. 5?*1U'$INdPwYrN+
ak?aK, 6+1DK09k1U'$IrxQ9k3H,n_il?.
mP<H&/iUHJRobert P. KraftKN@?~|wY'X8GO, ~|6|N5?*1U'$INdPyi,^$J9 3.6yHJC? (4). .SQ
eJEisuke KobayashiKO, 5iKxQ9kqAr}d7F1MJ&fr3



= 1: 1U'$IN?$W
?$W 09kQw1N0k<W -AI 5?*1U'$I @[Ka$.5G?0

dOLa/K,[II eu1DN1U'$I @[KP7Fb.G?0

eu1DK05J$WB RR ? bd^^G,[

T$, /iUHNkL,EvG"k3HrN'7? (5).
^?, 77$~|wYX8H, 1U'&9BGk??1N@[KP9k
?0HNX8O, b%8K:JBunshiro TakaseK,\7/&f7, o2 I
H7FN-ArN+aF$k (6). #9GO"k,, P<GKhk"sIm
a@1@NQ,,Tolk0Gb, 1U'&9BGk??1NuV?0r
\7/!$7F*1P, 57$~|wYX8raak3H,G-?O:G
"C?. 1U'$IN~|wYX8OlLj7+J$H$&W$3_,,
eu1DH1U'&9BGk??Qw1N@k5Nc$r(69kkLr

Ek7J$H$&X&N.lrD/CF$?NG"k.
11N=$N&f,J`KDlF, ?$W IH?$W IIHNc$,, E
5GN^-(Nc$K3h9k3H,,+C?. =lK<$Qw1Nlg
Gb, ?$W IH?$W IIHGO^^lF$kE5GNf(K9,"kH
5l?.4 1DK05J$1U'$I4.1 WB RR ?
eu1DfN1U'$IO, =N~|K++oi:?$W II H5l?
,, =lGO, eu1DN0K6_9k1U'$IOI&M(?ih$N
G"m&+. WB RR ?KD$F$(P, eu1DK"k@1GJ/, e
u1DK05J$1b?t/+5lF*j, =NuV,[duV?0NC
'Oeu1DH&LG"k+i, WB RR ?Qw1O, eu1DK07F
$J$1b9YF, ?$W II HM(il?.4.2 5wB W ?

eu1DNfKO, tO?/OJ$,, ~|, 1|hj9$1U'$I
,8_9k. ==NdjH7FO.pr7-=&GO"k,, 3liN1
OVeu1DfN9~|1U'$IWHFPlk3H,"k. eu1DN4



= 2: 1DK05J$?$W II 1U'$I. "aj+Qw1Q,T(q,Q
,9kh&)aF$k 10 DN@k$1rG2?. ~|H?QwYOOj9N\
? (9)Khk.

1 ~| ?QwY wM

4mB SW 1.6 9.7
n0QB RT 1.9 9.8 W!$ (9), E5G,?$ (12)
1s?&k9B V553 2.1 8.9 W!$ (9)
Z,59B AU 2.4 9.3 W!$ (9), ?$W II (17)
]sWB T 5.9 9.3 ?$W I (13)
$k+B TX 6.2 9.2 ?$W II O?d (11)

>B+i+kH?$W I (10)
?$W II (17)

o7B V733 6.2 9.9 ?$W II O?d (11)
>B+i+kH?$W I (10)

1`B+CQ 9.1 4.3 W!$ (9), ?$W II (17)
5wB AL 10.3 9.5
-jsB RU 21.5 8.5
~|N1LO|, ?QwYO V yi.

fN1U'$IG~|, 1|JeN1,"kH$&3HO, =lKP~9
k?$W IIN1U'$IGeu1DK05J$1,"kNGOJ$+H
M(il?.
Veu1DfN9~|1U'$IWH5?*1U'$IHNc$O, w
YJ~r+kBjGO=l[Ix7/J$. =3G, wYJ~O5F*-,
dOL+i%lF$k1U'$Ir*sG, =N-Ar4Y?iI&+H
$&3HKJj, d^, 57.6YN5wBW 1,m\5l? (7).
5iK, eu1DN1U'$IKD$F, QwJ~Nc#,Tol, wY
Kg0eGQwJ~,?iG, :w~NQwJ~K*,+(kH$&&L
NC'bX&5l? (8). 3Nh&K7FN'5l?Qw1N0k<WK,
5wB W ?H$&>N,?(il?.
=l^G, Qw1N0k<W,1O, QwJ~NArgH7, 9Z/Hk
?r2MH9kH$&3HGJailF$?,, 5wBW ?O, uV,[
H$&WGrC(F0k<W,jA5l?H$&@G, =l^Gs'5l
F-?0k<WH[AJbNr}CF$k. uV,[NC'O, BOo2II K07F$kH$&3Hr(9X8H7FQ$ilF$ko1G, 5w
B W ?Qw1O, o2 II 1U'$IHFSQ(ilFbv3G"C?.5



o2 IIK09k1U'$IH$&50N@F5KfYF, B]K5wBW ?K09k1OIl+H$&3HO, J+J+q7$djG"k. Gi
Ks2il?NO, -jsB RU, +7*ZdB TU, 1`B+CQ, 4m
B SW, .'B"kU!, 5wBWJIN1G"k. 3liN&A, +7
*ZdB TU1H.'B"kU!1 (LK1) HO, =_GO?$W I H
5lF$k. ^?, 1`B+CQ1b=_NH3m?$W II HGj5lF
$J$.
= 2 K, "aj+Qw1Q,T(qJAmerian Assoiation of VariableStar ObserversKG\7/Q,9kh&K)aF$k?$W IIN@k$1
rG2?. 3liO$:lb, Re<&Oj9JHugh HarrisKN?$W II
1U'$I\? (9)K"k1G, =K"k~|HwYOOj9N\?+i
NC?. wMsKW!$H"k 4DN1O, Oj9N\?G?$W II H7
FGj9k?aKO, #e5iK&f,,WH5lF$k1G"k. 10D
N1NfK, 4Db?ddNG?lF$k1,"C?H$&3HO, ?$WII1U'$Ir+,1k3H,J1GOJ$3Hr(7F$k.
?$W II1U'$I+I&+r@i+K9k?aK, @k5NQ=Hk
~.YJ~NQ,kLrH_go;F>Brdj7, =l+iw%ddP
wYraaF?$W I + II +rD@7F$k&f,"k (10).
^?, ,wQ,KpE$F1N=LNEOr4Y, =lrbHK?$W
KD$FD@7F$k&fb"k (11). 3lO@$9(lP, 1NALr
j,+jK?$WN,`r7h&H$&3HG"k.
n0QBRT1O, ,wQ,GE5G,?$H$&kL,@il?NG,
=N3H@1+i+lP?$W I1U'$IG"k (12).
]sWB T1KD$FNa/N@8GO, 6+1DHNX8, ~|N,
'-JI+i, 3N1O?$W IH5lF$k (13).
wYQ=N,'-O, }@*KOAL,g-$3HKP~9kNG, ?
$WN=jKr)DH5lk. 7+7, jL*K=lrN+ailkh&
J@FJX8O, +D+CF$J$ (14).
= 2 K"k 10 DN1,, Qw1mg\? (General Catalogue of Vari-able Stars, ,-7F GCVS) GOINh&K,`5lF$k+r+kH,
]sWBT Ho7B V733HO1U'&9BGk??J?$W I KKJC
F$k. Z,59BAU, 1`B+CQ N 21KD$FO, 1K1U'$I
H-5lF*j, ^@=G,Nj5lF$J$3H,,+k. ?$W IIH
7FN'5lF$kNO, 4mB SW,n0QBRT,1s?&k9BV553,
$k+BTX, 5wBAL, -jsBRU N 6 1G"k. Oj9N=GHO
)$c$,"k,, =K"k 10DN1N&A, 6D7+?$W IIH7FN
'7F$J$H$&@GO1MG, IN1,?$W IIJN+,,+jEi
$3H,(5lF$k. 6



D9N1N,`,J^J$NO, 1DK05J$1U'$INw%rh
ak3H,$qG"k3H+i, dPwY,OC-j;:, ~|wYNX
8GIAiN?$WG07F$krhailJ$+iG"k. w%,,+
iJ$HJkH, kIOD9N1N,wQ,rT$E5GNf(r4Yk
3H,, -OJj,+jKJkHWolk.4.3 5wB W ?NY$,`

5wB W ?O, Qw1mg\?GO CW H$&-fG(5lF$k.CW O, 5iK~| 8 |r-K7F, ~|N9$ CWA H, ~|N;$CWB K,1ilF-\5lF$k. CWA re=9k1O, 5wBW 1

G, CWB Ne=OXk/l9B BL 1G"k.
~|, 6|+i 9|NVN?$W II1U'$I,+D+iJ$3Hr
M87F, 8g<8&&)<i<7?$sJGeorge WallersteinKO, Xk
/l9B BL?O~|, 1 |+i 5 |NVN1G, 5wBW ?O~|,10 |+i 20 |NOOH7F$k (15).
3liN0k<W,1N,rH7FO, eu1DN9~|1U'$I,,
e?,^N90eKLV9k;~|N0k<WH, 5?*1U'$IK`
:kOsrJ99~|N0k<WK,1il3H,"k (16).
^/IJkI78fN 2.7a<Hk>s@rQ$FTol?,wQ,N
kL,Ga/=5lF$k (17). =lKhkH, 3liN0k<WNVG
O5GH.Kc$,"j, J=NaxK9,"k3HrWo;k.4.4 LK1Ndj

LK1J.'B"kU!1KO6},.5$,, 1U'&9BGk??
NQw1G"k. l~?$W II K,`5lF$?,, =Ne?$W I H
5l?. 3N1N,`KD$FNParJ1K6jVCF_h&.1950 /eKO, LK1O?$W II H5lF*j, ?H(P, 1960/K
_7'k&WAJMihel PetitK,dOON1U'$IKD$Fq$?9
$@8 (18)NfG, h/&f5l??$W IIN1U'$IH7FLK1
rs2F$k. 3lO, LK1Nd^, 26YG, 7Nn+i+Jj%lF
$kNG, =N@Ke\7F?$W II K7?H$&3HG"k. WAN3
N@8KO, 1U'$IN~|wYX8rG2F$k,, LK1N@k5
r^$J9 1.6 yH7F$k. 3N1^GNw%r;/+QbC?NG,
dj7?dPwY,E9.?H$&3HG"k.1966/NIJkI&U!<K<JJ. Donald FernieKN@8 (19) GO,
LK1NwYr^$J9 3.2 yH+QbCF$k,, 3N@k5GO?$7



W I N~|wYX8Khk. b9/oGD/il?Qw1mg\?KO,
l~LK1O?$W II H7FG2ilF$?. 7+7, 1970 /Kb9/
oGPG5l?Qw1N\GO, LK1r?$W II N1H7Fs2F$
J$ (20). 9GK3N~|KO, Qw1mg\?NT80k<WNfGb
=G,Q95lF$?H7Fh$G"m&.
7+7, 3N1r5wBW?NlwH7FQ,7?H$&@8, 1974
/KPG5lF$k (21). 3N"^G, LK1,?$W IIG"kH$&r
a,, &fTNfG^@3$F$?3H,,+k.4.5 4mB RV ?
wYK.N]N@k5r?IkH, E$wYK.JgK.KH=l[I
E/J$wYK.J{K.KH,+ilkQw1,"k,, =NfG, w
YKg,hs[\18@k5G, gK.H{K.H,r_K/-k3HN
?$.0Qw1O, 4mB RV ?H7F,`5lF$k. 3N?N1,t
D, eu1DK+D+CF$kNG, WB RR ?H1MG"kHM(lP,
?$W II H$&3HKJk.1952/Keu1DK05J$3N?N1N,wQ,rTC?"kUlC
I&8g$JAlfred JoyKO, uV?0+i+kH, WBRR?H1MJC
',"CFo2 II H7Fh$1H, @[H1MJ?0r7F$k,o2 I
HGjG-J$0k<WHK,`5lkHk@7F$k (22).
1U'$IN?$W,, 'wY^NeGLVK9,"k3HKhCF/
+5l?3HrW$/39H, 4mBRV?NdPwY,OC-j7J$
3HO, ?$WNhjr$qK7?. 4mB RV?NjA,wYJ~NC
'K"kNG, +Jj?ts@k5NQ,rToJ1lP, =N0k<W
K07F$kH=jG-J$. 3N3H,, ^<is1@d"sIma@
1@NfK"kG"m&4mBRV?NN'rq7/7F$?.
knN-$>s@rQ$F?tN1N@k5r+jV7,j7, 1NQ
wrN+akQ,rg,O,wJmassive photometryKH$&. ^<is
1@N19N@k5rg,O,wGFk7?kL, h&d/4mBRV?
NQw1N8_,N+ail? (23).
^ 1Og,O,wG@il? 33DN?$W II1U'$IN~|wY^
G"k. 4mB RV?OwYJ~NC'G*PlF$k. 4mB RV?K
D$FO, z-3/wYKgN~VVVrNQ9klgH, z-3/<$
wYK.N~VVVrNQ9klgH,"k. eTO0TN 2\NMKJ
k. ^ 1GO, ~|OeTNMrQ$F"k (24).
^KOfSN?a, g^<is1@N1U'&9BGk??1N~|w
YX8r(7F"k (25). 4mBRV?1hj~|N;$&K,[9k18
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^ 1: ?$W II1U'$IN~|wY. g^<is1@N 33DN?$W II1
U'$IN~|HwYr(9. u]O5wBW?, r]O4mB RV?NQw1
r(9. #4O~|NPtG, ~| 20|JPtG 1.3KNH3mG, 5wBW?
H4mB RV?H,,+lF$k. D4OBkdPyiG"k. etN �uO,
18/g^<is1@N1U'&9BGk??1N~|wYX8r(9.
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U'$IO, 5wBW?1Kjv9k.
g^<is1@K?$W II1U'$I,8_7, 4mBRV?1,?$
W IIG"k3H,@FK(5lF$k.5 ?$W II 1U'$INjAHB]
3l^GN&fNPar6jVCF_kH, ?$W II1U'$IKD$
F, Q,NJbK<CFM(}NQ+b"j, QlJIb~|Khj&f
TKhjU#,18HO$(J$3HK$U/. ~|rICF=NPar
5g9lP, J<Nh&KJk.1. "sIma@1@NQ,Khj1No2Nc$,'15l?]K, ?
$W IN1U'$IH7F=_N1U'&9BGk??,, ?$W IIN1
U'$IH7F=_NWBRR?,, =l>lN'5l?.2. eu1DKWBRR?hjb~|N9$1U'$I,"k3H+i, ~
|, 1|hjb9$?$W IIN1U'$I,"kH5l?. eu1DK0
5J$1U'$IN&A+i, bd^N1JuV,[KHwYJ~NC'
Ke\7F, 5wBW1rj,+jH7F,`,Jail?.3. D9N1r,`7h&H9kH, dOObN1Nlg, dPwY,OC
-j7J$NG, ?$W IJN+ IIJN+@FKh,9k3HOFWGO
J$. wYJ~NAKc$,"kH$&,, jL*K=lr==7h&H
9kH, OC-j7J$.4. g^<is1@N?$W II1U'$IKD$Fa/Q,,J_,4mBRV?b^aF, ?$W II1U'$IN~|wYX8,N)5l?. &)<
i<7?$sO, ~|, 1|hj9$?$W II1U'$Ir, Xk/l9
BBL?J~|, 1|+i 5|K, 5wBW?J~|, 10|+i 20|K,
4mBRV?J~|, 20|hj9$KK,`7F$k. ^?, ?$W II1
U'$I,o2 IGOJ$+H7F$k (15).
GaN&)<i<7?$sNM(}K,&fT?A,I&?~9k+,Q
w1mg\?NT8T,I&P~9k+JI, ^@OC-j7J$,, 1
U'&9BGk??r5?*1U'$IH7, =lhjbE$~|wYX
8K09k.0Qw1rRHDN0k<WH7F*(kH$&Q*O57

$HWolk. 3liN1N=XH.KD$F&f,JsG$k,, 3l
OLNN<HK^Ha?$. 10
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