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"aj+Qw1Q,T(qJAmerian Assoiation of Variable StarObserversKN[<`Z<8GO, 2005/)N(aNQw1H7F3N1
rhje2F$k. =3GO, 1911/K"K<&-cNsJAnnie JumpCannonKKhCF3N1NQw,N+ail?3H, 1916/KO<m<&
7cWl<JHarlow ShapleyK,=N9Z/Hk?r~{7?3HJI
,-5lF$k. 1928 /KJj, m93<&5sU)<IJRosoe F.SanfordK,~|, 2.1391|G"k3HrN+akH&K, 9Z/HkN
:l+i1ND%}LNMRr+kH, LJ~|NQ=,EJCF$kh
&@H-7F$k (1).
Ac<k9&&)<j<JCharles WorleyKH*js&(2sJOlinEggenKO, 3N1N@k5NQ,kLr^Ha?,, "k~NKgwY
ON+K 6.88yKJCF$k,, LJH-NwYKgO 7.4yhjbE$.
>}, wYK.N@k5r+kH, 7.8y+i 8.0yN"?jGPiD$F
$? (2).
wYK.O[\ljG, 6}, 1.5y+i 2.1y^GQ07F$kQw
NMRr+kH, 3N1O, wYKgN~|K@[Lz/JareKKw?
=],/-F$kNGOJ$+HbM(ilk. 7+7, wYKgN~|
J0Kb, wYJ~KQA,+ilkNG, sDN[JC?~|r}D6
0,EJjgCF$kNGOJ$+H, `iOM(?.
KgwYNQ0r\7/Q,7, 0}7?NOT<Fk&*<9Fk[
UJPieter Oosterho�KG"k. `O, @k$wYKgNVV, 5.2306|
G"kH9kH, Q,,&^/b@G-k3Hr/+7? (3). `N/+
O, 9jr(91U'$IJbeat CepheidKH$&77$0k<WNN)
KDJ,j, =N&fO, =NeM=/V.0Qw1&fNlgHNVG
g-J]jHJC?2 9jr(9.012.1 9j

9kH$&H0*N9j<r^:W$/39+bNlJ$,, 33G$
&9jO, `jbrM$FDi7?~N9jN}G"k. `jbOA,0
4KPNGJ$NG, ?/[JC?b5N;,1~K/89k. =liN
#tN;,EJjg&H, ;N/5K/e,88k. =l,, 9jG"k.
U@sbN;KoNJ$8h7F$kTGb, |kNbrB7|wJI
G*K9k]KO, =lrN+ak3H,G-k. $sIM7"K4s0
H$&Zo,"k. <=G, =lr_7F!/NG"k,, =NA-KH
CN9j,"j, 0/TN4KDkbN,"k.
+7*ZdB TU1O, 2.139|N~|GQw7F$k,, =NKgw2



= 1: *<9Fk[UNN'7?9jr(91U'$I
1 Qw~| 6}NQ0 s!*60

9k~| N~|

+7*ZdB TU 2.139 | 5.2506 | 1.5183 |
n0QB U 2.5684 | 6.9794 | 1.8775 |

Y,@k/JC?jE/JC?j9k3H,, bN;N/eNQ0H18
6}KhCF$k$&NG, 9jHFPlk. KgwYN@k5NQ0O,
@$9(lP6}NQ0G"k. 6},Q09k~|r9jN~|JbeatperiodKHFV. *<9Fk[UO^?n0QB U1N9jr/+7?(4). `,@?3liN1NQw~|O, = 1Nh&G"C?. =G, s!
*60H-7F"kNO, 9jrz-/39b&RHDN60N3HG"
k. 3Nh&K7F1U'&9BGk??N1NfKO, vD+N9jr
(91U'$I,"k3H,,+CF-?.2.2 D%}LNvD+NM0

9k1U'$I,, s!*JQwN~|r}CF$kH9kH, RHD
N1,, 2o`N[JC?D%}LN~|r}CF$kH$&3HKJk.
1,D%}L9kK"?CF, =N~|,vLjb"k3HO, >N60
=]+ib`dG-k.
c(P, +ra/lg, y/J)E+$Nc$G, 1*/?<Vb$;r
P7?j9k3H,G-k. 3lO, +NbtGu$,L(k]K, vD+
NM0JmodeK,"k+iG"k. 1Nlgb, p\M0JfundamentalmodeK, h 1f60M0J�rst overtone modeK, h 2f60M0Jseondovertone modeKJIvDbNM0GND%}L,M(il, M04HK
G-N~|r(9.
1Nlg, f4tO9Y,=La/KfYFb/, =N?a;.,.$.
3&$&NhO, ~|K"^jFArZ\5J$3H,,+C?. 9Jo
A, 1NfS*=LKa$t,N=$,, 1ND%}LN~|KFAr?
(, ^?, FoNM0N~|fKbFAr?(k. eKn>eN78fud
ON4:Gg-JW%r7?$5Il&(W9F$sJIsadore EpsteinK
O, =NXL@8GJeNh&JX8r}@*K@i+K7? (5).
`N}@Khj, 1ND%}LN~|Kg-JFAr?(keLNLV
,, =NM0Khjo:+GO"k,[Jk3H,(5l?. 3N3H,
o+C?NG, ~|fNdjO, 1N=$N}rKX8E1F&f5lk3



h&KJC?.
1N=LN90b&N=$r>j7, 1N>BHALHrhalP, f
S*FWK3liNM0N~|rW;9k3H,G-, ^?M0N[Jk
D%}LNVN~|fbW;G-k (6). 3Nh&JW;rxQ7F, 1
U'$INALrQw~|+idj9k3H,,D=KJC?.3 .0Qw1NALNdj3.1 1U'&9BGk??Qw1NAL

"1NlgO, =N&LE4N~jNx>?0N&f+iALrNk3
H,G-k. 7+7, "1GJ$1NALrNk3HOFWGOJ$. .
0Qw1O, 1ND%}L,Q,G-kN@, =lrxQ7FALrN+
ak,G-J$+HM(il?. 3Nh&Je[KpE/bCHbi|N
&fNRHDO, ]bwJMine TakeutiKKhCFn_ilF$k (7).
.01NALNdjKO, }@+i@il?~|H>BHALNVK.
j)D~|)YX8rxQ9k.
1U'&9BGk??Nlg, ~|+idPwY,djG-, '"k$
O9Z/Hk?+i=L9YrdjG-kNG, FWK>B,,+k. >
BH~|H,, +JjN:YGdjG-lP, ~|)YX8NfGDkN
O, C-~|H1NALHG"k. G"k+i, C-~|r}@*Kdj
7FdlP, ALrNk3H,G-k.
5?*1U'$INALO, 1NJ=N}@+ibdjG-k. J=N
W;+idj5l?ALH, }@*C-~|rxQ7F>B+iaa?A
LO, 9jr(5J$1U'&9BGk??1KD$FO, =NlW,~
|*KOa/N+ailF$?.3.2 9jr(91U'$INAL

"lC/9&m8c<9JAlex W. RodgersKO, B]Kn0QBU1
KD$F, >BH, J=W;+i=[5lkAL, .0N~|, 9jN~|
rfS7?H3m, D8D^,goJ$3HK$U$? (8).
m8c<9NX&O, +Jj,+jEi$bNG"C?,, ~|fr.
j9lP9jr(91U'$INAL,, J=N}@+iaail?AL
hj.5$H$&h&K==G-k. ]bO, 9jNbHHJCF$kD
%}LNM0,, h 1f60M0Hh 2f60M0HM(lP, Q,H}
@HN7brrCGk+bNlJ$3Hr(7? (9). 7+7, hj:)
J}@W;NkLGO, ~|f,]bN|T7?MHO[Jk3H,,+4



j, djOdOjrh5lJ$3H,,+C? (10).
*<D's&T<?<;sJJ. Otzen PetersenKO, ~|H~|fHN
X8,1NALKhjO}*K[Jk3HrX&7, 9jr(91U'$
INAL,, J=N}@+i=[5lkALN 3,N 1hjb.5$H$
&3Hr@FK(7? (11). #4K~|rNj, D4K~|frNC?^
O, T<?<;s^HFPl, =_GbsE~|djN!$N]KQ$i
lF$k.3.3 bBV36711975/KJj, 6+1DNGC6649NfK"k1U'$I, bBV3671
,9jr(93H,,+C? (12). 3N"KJkH, 9jr(91U'$
IH$&FS>KeoCF, sE~|1U'$IJdouble-mode CepheidK
H$&==,?/Q$ilkh&KJCF$k. 9jH$&Q,eGNC
'r(9==hjb, 2DNM0GND%}L,1~K/-F$kH$&
3Hrhj@NK(9==,%^lF-?3H,,+k.
.SQeJEisuke KobayashiKiO, 3N1,6+1DK07F$k3
HrxQ7FdPwYH=L9YHNdjrn_? (13). =NkL, J=
}@KpE1PALO@[N 6\JeG"j, .0N~|ZS~|fr~
-9k1NALO, @[N 4\"k$O 2.3\GJ1lPJiJ$3H,
N+ail?. hN(W9F$sN&fKHi7go;kH, 3N1N=
LN90b&NeLN=$,, 57/}r5lF$J$3H,(5lF$
?o1G"k.
.Si,3$?3N1N=L9YHdPwYr1U'$ITBjSN>

N1HfYkH, D&N<KLV7F$?. 3N3HO, eKJCF+k
HEWJU#,"C?NG"k,, v~O=N3HO^@}r5lF$J
+C?.3.4 5^6^JsF

11NJ=N}@, .0N}3KD$FN}@,, 1U'&9BGk?
?Qw1N>B, AL, ~|JIr&^/b@7F$kH$&NK, sE~
|1U'$IN~|f,b@G-J$H$&3HO, .01N&fTNV
GI&7Fbrh7J1lPJiJ$E$]jG"C?.
bCHbFWJM(}O, 9jr(91U'$IO1U'&9BGk?
?H[AJ0k<WG"kHM(k3HG"C?,, 6+1DK07F$
F'ddPwY,1U'&9BGk??H`w7F$kbBV3671N8
_,,+CF_kH, [JC?0k<WHRE1k3HOG-J+C?. =5



N?a, M9JsF,Tol,?H+~|frb@7h&H$&XO,To
l?. kI, 1N=$rW;9k]KQ$ilkT)@YKdj,"C?
NG"k,, =3Kjk^GNaxGsP5l?5^6^JsFO, T<
?<;sH]bKhCF-?5lF$k (14). 7N*}XN},INxY
"k+r+keGO, 3NOwN-?rr)DG"m&.4 T)@YNdj4.1 m9"ib9&fjNkL

1Nf4tG6RK?~JIG/87?.O, |M, A3, P.JIG1
N=L^G?PlFhk. |MO$NK[}5l, ;~VeK=N$N+
iF|P5lkH$&axr+jV7F, 1N=L^G~#9k. $N,
|Mr[}9kYg$,T)@YJopaityKG"k.
1N=La/GO, ,RNr%HFkg, 6RNE%HFkgJI,, T
)@YKX87F$k. N<H No. 3K-7?h&K, 1U'$ITBj
SN1GO, eG, Xj&`,T)@YKbCHb</X87F$k,, =
liO9Y, 10|Y+i 20|YKJkH, 9YF$*sHJCF7^&.
1NbtG4FN*A,$*sHERHK04K,%7?uVGO, T)
@YO, ERH|MNj_nQG[\b@G-, T)@YOc$. 7+7,
eGdXj&`,9YF$*sHJCF$kh&Jb9Gb, 4JINb
0,04K$*sHOJi:, 6RKN~OKJ*ERrz(F$kh&
JfV*JuV,"k. 3Nh&J9Y, )YNH_go;NbHG, T
)@Y,INh&JMKJk+O, b0$*sNE%Naxr\7/W;
7J1lP,+iJ$.1960/e, m9"ib9&fjGO, 1NbtG/-F$kHWolk
9Y, )YNH_go;NbHG, 6R, $*sJI,, INh&K|MH
j_nQrT&+rW;7?. =NkLO, 11N=$dJ=NW;G-
/Q$il?. }@W;NkLHQ,HO**`MlW7, 7N*}XO,
11N=$HJ=NgZrr@7?H$&M(,, /J/J$&fTNV
K-^C?.
sE~|1U'$IN~|fNdjO, 3&7?!xN$,Ker99
bNG, X89k&fTNVGO, 1N=$r&f9keGZfHJCF
$kT)@YN:Y~eraak<,/^C?. T)@Y,b1lP, |
MH*AHNkSD-,/^j, 1NfN*A,[OQA*KJk. =N
zLO, 1NAL,g-/JCFb, D%}LNM0,, 1NAL,.5$
lgKa$H$&AG=lkNG, ~|fNdjNr@Kr)DHM(i
l?.
3NdjrX&7?@8NfGO,N<^s&5$bsJNorman SimonK6
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4.0 5.0 6.0 7.0 8.00.01.02.0fT)@YNPt
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^ 1: 77$T)@Y. #4O, 9YNPtG, D4O, fT)@YJ1LO?
};sAa<Hkh0i`KNPtG"k. P~9k)YH7FO, 9YN 3h
K"k8trh8?Mr*sG"j, 1U'$ITBjSN1NbtNMRK[
\jv9kh&7F$k. vD+Nfs)@YNv,+ilk,, =Nb@O\
8K"k.
N=l,u]*G, 7P7PzQ5l? (15).4.2 77$W;kL

1N=$N&fKQ$ilkT)@YN&fG, m9"ib9&fjN
W;GD5lF$?NO, FoNb05G,}CF$k?tNER,IN
h&K|MHm_g&+r, hj\7/4Yk3HG"C?.
?H(P4O, 1DN6RKKP~7F 26DNER,"k. 3Nh&J
?tNERr}D5GNE%rM(k]KO, "j@k?/NH_go;
r, ,ZJawG!$7J1lPJiJ$. ^?, l<6yrQ$?B3
HNfSb, D=JBjTolJ1lPJiJ$.
3Nh&J&f,, m<ls9&jt!b"&fjGJail, =Nk
L,*<QkT)@YJOPAL opaityKH7F/=5l?. m9"ib
9&fjH, m<ls9&jt!b"&fjO, +DFK<oN+/ra
0CFc7$%hr7?xo,"k,, 77$T)@YN!$GO, m<
ls9&jt!b"&,hs8?. *<QkT)@YO, =Neh<mC
QN&fT?AKhCF, =N575,N+ail?.
^ 1O, m<ls9&jt!b"&fjGW;5l?fT)@YG"k.
^K+ilkvD+Nv,+ilk,, =N-AO!Nh&KJCF$k.1. 8+i 2V\^GNvO, 1950/e+iNilF$?bNG, eGHX7



j&`HN6RKX87F$k.2. 8+i0D\N9Y 25|YJ9YNPt, 5.4UaK, )Y 0.016 -m
0i`h)}a<HkNuVKjv9kvO, Xj&`N 1A$*sH4
Nb&+it(F 18V\hj5iK0&NERNE%KX87F*j, 4
Ns?N,, T)@5,}7F$k. 3Nv,=l^GNilF$J+C
?.3. 8+i 4V\N9Y 200|YJ9YNPt, 6.3UaK, )Y 8-m0
i`h)}a<HkNuVKjv9kvO, 4Nb&+it(F 2V\h
j5iK0&NERNE%, :G, @G, M*sNb&+i 2V\^GNE
RNE%KX87F$k. 3NvOm9"ib9&fjN&fGbNil
F$?.4. =N&&N9Y 2000|YJ9YNPt, 7.3UaK, )Y 8 i-m0
i`h)}a<HkNuVKjv9k"^jOC-j7J$vO, "k4
s+i4K+1FN5GN, 04E%>0NuVKX87F$k. 3Nt
,bJ0+iNilF$?.
77$T)@YNfG, 1ND%}LHbCHb<$X8,"kNO,
9Y, 25|YUaG/3k4NE%&FkgG, =3GO4,ERr 18
D}CF$kuVJ4N 6A$*sKH, ERr 13D}CF$kuVJ4
N 13A$*sKHNVNaxG"k. 3NaxGOt4|\N9Z/H
k~KD$FNW;,,WG"C?.
N<H No. 3 K, 1ND%}Lr}35;k!=H7FT)@Y!=

J+CQ!=K,-5lF$k,, 4N$*sNs?JI,Coj, =l^
GT)@Y!=NzL,/J$HWolF$?Qw1KD$Fb, QwN
6x,b@G-kh&KJC?.
1U'&9BY<??1JI, 1U'$ITBjSND&N<KfYF
5iKD$Qw1,Qw9k6xKD$N&f,g-/J`h&KJC?.
Q&'k&b9+j/JPawel MoskalikKiO, *<QkT)@YrQ
$F1N=$rFW;7, =Np\M0Hh 1f60M0N~|H~|f
raa? (16). kLO+vKQ,5l?~|fHlW7?. 3&7F, s
=/Ko?CFD@5lF-?, sE~|1U'$IN~|fdjO, 7
7$T)@YN3~Khjrh5l?NG"k.
9GKN<H No. 4 G-7?h&K, .NOXO?KhksE~|1
U'$IrF=9kn_b.y7F*j, 3liNQw1ra0k&fO,
LoN1U'&9BGk??1N&fNltH7FLVE1ilk3HH8



= 2: g^<is1@N1U'&9BGk??1N'. 'O (V � I)GM,
}(kKDlFV5,/^k.

D%}LNM0 'J?QK

h 1f60M0Hh 2f60M0,&8 0.425
h 1f60M0N_ 0.496

p\M0Hh 1f60M0N&8 0.513
p\M0N_ 0.594

JC?.5 g^<is1@Ng,O,w

N<H No. 2Gb(l?,, knN-$>s@K CCD+airH_g
o;F, ?tN1N@k5r1~K-?9kQ,rg,O,wJmassivephotometryKHFV. g^<is1@Ng,O,wNkLr4YF,1U'
&9BGk??Qw1r59&f,TC?^CAgJMACHO = MassiveCompat Halo ObjetK0k<WO, 45DNsE~|1U'$Ir'7?(17).
3NQ,kLGO, g^<is1@N~|wY^NeG, 1U'&9B
Gk??Qw1O, 2\N?T7?SKJCF$k. ~|N;$SO, D%
}LNM0,h 1f60G, ~|N9$SOp\M0GD%}L7F$k.
N'5l? 45DNsE~|1U'$IN&A 30DO, p\M0Hh 1
f60M0HGD%}L7F*j, DjN 15DO, h 1f60M0Hh 2
f60M0HGD%}L7F$k.
1MK^<is1@Ng,O,wrTCF$?*0kJOGLE = OptialGravitational Lensing ExperimentK0k<WO, g^<is1@Nf4
tG 76DNsE~|1U'$IrN'7F$k (18).
3N&A, 19D,p\M0Hh 1f60M0H,&87F$k1G, 57
D,h 1f60M0Hh 2f60M0H,&87F$k1G"C?.
*0k&0k<WO, 1U'&9BGk??Qw1N'wY^rA$F,
sE~|1U'$I,I3K+ilk+r4Y?H3m, p\M0Hh 1
f60M0H,&87F$k1O, h 1f60M0Hh 2f60M0H,
&87F$k1hjb, ?Q7F 1.5y"+k/, ^?, =N'N,[O
= 2Nh&G"C?.
'wY^GO, =l[I@FGOJ$,, p\M0N_GD%}Lr+
jV7F$k1H, h 1f60M0N_GQw7F$k1HNfVK, p9



= 3: dOObNsE~|1U'$I
1 KgwY K.wY ~| ~|f

! y y |

+7*ZdB V825 14.1 15.0 3.734 0.710
+7*ZdB AS 11.8 12.6 3.021 0.758
+7*ZdB TU 6.9 8.2 2.139 0.710
.g7cB CO 7.5 8.1 1.784 0.799

%xJHbKB VX 7.7 8.6 3.011 0.710
AB AX 7.9 8.5 2.593 1.417
AB AP 9.5 10.5 3.128 0.703

1s?&k9B UZ 8.3 9.1 3.334 0.706
1s?&k9B BK 9.6 10.4 3.174 0.704
n0QB U 7.3 8.3 2.568 0.711
bB V458 10.5 11.5 4.841 1.430
bB V368 11.2 11.9 6.293 0.697
XB BQ 9.2 9.9 4.271 0.707
bB EW 7.8 8.2 5.820 0.707

1s?&k9B V1048 9.6 9.8 0.922 0.806
\M0Hh 1f60M0H,&87F$k1,"j, h 1f60M0N_
GD%}Lr7F$k1Nb9YGE$&K, h 1f60M0Hh 2f6
0M0H,&87F$k1,"k,
1NO?KD$FTol?)0ONW;GO, 1U'&9BGk??G
O, =L9Y,b/, +DwY,c$&GO, hjb!N60M0,}39
kH$&kL,@ilF$?,, *0k&0k<WNQ,NkLO, =l
r"U1kbNG"C?.6 =_N'5lF$kdOONsE~|1U'$I

Qw1mg\?K9jr(91U'$IH7FG\5lF$kNO,= 3
K"k 15DN1G"k.
= 3KG2ilF$k1NfG, bB AX1HbB V4581HO, ~|
f, 1hjbg-$. 3lO, ~|N;$.0r, ~|,hj9$.0,
9jrz-/37F$kH$&3HG, 9$}N~|r,lKHlP, =10



l>l 0.706H 0.699HKJj, p\M0Hh 1f60M0HN3DH7
FdjJ$.
.g7cBCO1H, 1s?&k9BV10481HO, ~|f,>N1H
[JCF 0.8Ka$,, 3lO, h 1f60M0Hh 2f60M0H,&8
7F$k+iG"kHra5lF$k.
+7*ZdB AS1N~|f, 0.758HJCF$k,, 3N3HO}@
*C-~|N&fkL+iO}rOq7$. 3N1N~|fO 0.713 G"
kH$&Q,kLb"j, 3AiNMrQ$?&f@8b"k (19). 3N
~|fO, p\M0Hh 1f60M0HN~|fH7FdjOJ$.
3N=Khje2ilF$J$,, GaN@8Ghje2ilF$k
sE~|1U'$IH7FO, 5|B Y1, 5|B EY1, 5|B GZ1,GSC 8691-1294 1, GSC 8607-0608 1JI,"k. 3liN1N~|f
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