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^ 1: GTJ.g7cKB "kU!J�K1+ZiKY<?J�K1, 7<?
J�K1, 4mBNY<?J� TauK1, $*?J�K1G^QAKJCF$k. )+
i_K+1F+d9$1BG"k. $W7ms (�) 1OpuG(7F"k.1 GTB$W7ms1NJ>

\K+(k1KO, 9YF>0,U1ilF$k. 1928 /K$&N78
XTNVGhjha,.)7, 47r 88 N1BKh,9k3HKJC?.
1N&frJakeGO, 1N>0rOC-j5;F*/3H,,W@+
iG"C?. 1BH7FO, EeN.j7cdm<^GQ$ilF-?1
B,NQ5l?. RHDRHDN1N>0H7FO, ie4/[IJ0K
"l-5sIj"N78XTWHl^$*9,q-D7?1N>0H, =
Neh<mCQN78XT,U1?>0,Q$ilF$k.
=&$&Pa,"kNG, =l>lN1BNycG+(k1KO, "k
U!, Y<?, ,s^H$C?.j7clN"kU!YCHd, 60 V1, 61
V1JIH$&h&K, Vf,U1ilF$k. 3l+ihje2kGT
B$W7ms1O, GTJ.g7cKBK"k 2.9 yN1G"k.
1N@k5ryiG=93HOh/NilF$k. lV@k$17j&
9O^$J9 1.5 yG, E/Jk[It,g-/Jk. GTBGbCHb
@k$1O, "kU!1G, 0.1 yG"j, 3N1O+ZiH$&>GNi
lF$k. +Jj\KD/1G"k. dKHCFO, F1n6G[HsI
9)tbJ/, HN@+jb+(J+C?oR>eNgfG, X;+i"
p9k]K, Ag&IHN}QK+(F$?N,, :lilJ$.
!,Y<?1G 2.1 y, 5iK 2.7 yN7<?1H, 2.9 yN$*?1,
"j, nYN4mBNY<?1HG^QAKJCF$k. +Jjg-J^
QAG"k,, $C?s\K~kH, 90K+D1ilkh&KJkJ^1 2HK. 2



^ 2: GTB$W7ms1N@k5NQ0. 90/VNGTB$W7ms1N
@k5NQ0r(9. 27/4HKE/JCF$kh&9,,+k. 3NkLO|
\Qw1Q,T"AJVSOLJKG/=7F$kbNG"k.
3N^QANfGbCHb@k$"kU!1Na/K, 0DN1,"j,
=NRHD,3l+ihje2k$W7ms1G, Qw1G"k. 3N1
NTWDJ6kq$KD$F, ^:Rp9k.2 C'N"kQw

GTB$W7ms1O@k5,Qok. 3N3HKD$F 1821/KG
iN-?,"k. 3N1N@k5O, U@sO 2.9 yG"k,, 27.1 /(9892 |) KlYs 0.9 y[IE/Jj, 3.8 yKJk. E/JjO8aF
+ilJnD/^G, >//i$++j, =l+i, "^j@k5NQoi
J$~|,l/Je3-, =l+i, ^?bHN@k5Kak. 3N1N
QwKD$Fn*~nN\7$Rp,"kNG, =AirlI5lk3H
r*+a9k (1).
sDN1, 27.1 /N~|G*_$K, jjN^ojrvCF$kH9
kH, 3Nh&J@k5NQ=O, E$}N1,#5lFb, @k5,Qo
iJ$NG"k+i, E$}N1,@k$}N1KfYF, KaFE$H
$&3HG"k.
"^j@k5NQoiJ$~|,9/3/NO, UD&KM(lP, R
}N1,>}N1r04K#7F7^$, l}N1Nw@1,hF$ku
VHM(ilk. =3G, 3lr'{)N~|HFV. E/Jk|V, '{
)N|V, @k/Jk|V,, ?|/i$3/+r= 1 K(7?. 3N=
O 1985/N]<k&7e_CH1JPaul C. S
hmidtkeKN^HaKhC
F$k (2). 3



= 1: GTB$W7ms1NQwNFJ,NQ3|V
~| : 1982 / - 1984 /
:w9k|V 137 |
'{)N|V 446 |
}w9k|V 64 |
)N|VNgW 674 |
~| : 1955 / - 1957 /
:w9k|V 135 |
'{)N|V 394 |
}w9k|V 141 |
)N|VNgW 670 |
~| : =lJ0N?Q
:w9k|V 182 |
'{)N|V 330 |
}w9k|V 203 |
)N|VNgW 725 |

3N=r+kH, +Jj9$|V, ),3-, 7+b, )N|V,ljG
J$3H,,+k. )N|V,9$NO, )r/397N,g-$3Hr
(7, )N|V,ljGJ$NO, )r/397NNA,PH*JAGJ
$3Hr(7F$k.
5iK, 3N1NQwNC'O, )Nb0rD&8F, 1N'KQ=,+
ilJ$3HG"k. UD&KM(lP, R}N1,#5l?H-KO, #
7?}N1@1,+(kNG, 'O#7?}N1N'KJj, )J0N~
|O, >}N1,+(F$kNG, 'O>}N1NfVKJkO:G"k.
G"k+i, )Nb0rD&8F',QoiJ$H$&3HO, P}N
1,18'@H$&3HKJk. 1Nlg, 'O1N=LN9YKhkN
G, 3Nlg, $:lN1b, =LN9YO18H$&3HKJk.
)r/39g-JE$1O, v3, #5lk.5J@k$1KfYF, 1
L=LQ"?jNwN|MO/J$O:G"k. =lJNK, 18', 9
JoA189YH$&NO, *}XN!'K7b9k. 3N1O, ?+C
LJ=$r7F$kH$&3HKJC?.
3N1NJ>rr/?aK, 5^6^J>b,)Fil, Q,,+jV
5l?. =NkLG"k,, 3l^GNH3mP)9ksDNb,DCF
$kh&K+(k. 4



= 2: =,5lkGTB$W7ms1N)J9Fs;kiKhkK2009/ 8n 6| )+O2009/ 12n 21| '{)NO^j2010/ 5n )f4~N}w+O)2010/ 8n 1| )Nf42010 /) )f4~N}w*;2011/ 3n 12| '{)N*;2011/ 5n 11| )*;

3N1N),, 2009/ 9n+iO^j, 2011/ 5n^G3/. W7VjN
)JNG, "aj+Qw1Q,T(qJAmeri
an Asso
iation of VariableStar Observers = AAVSOKGO, #/NiaK[<`Z<8KRpN
-vrG2?. FqNGsP<gXNmP<H&9Fs;kJRobert E.Sten
elKJIb-csZ<sNFS+1rTCF$k. `iNd;7?)
Nh&9r= 2K(9. 3N1N)N3HrW$P9~|KJCF-?h
&G"k.3 QwN6xO?+3.1 >)@NpgJ1 ?
GTB$W7ms1N)r/391,pgGE$3H, ',)N0eG
QoiJ$3Hrb@9krzH7F, XikH&+$Q<JGerald P.KuiperKH, *CH<&9Dk<YJOtto StruveK, Ys0H&9Hl<
`0lsJBengt Str�omgrenKN0MO, 1937 /K">G@8r/=7?(3). `iNsFO, )r/39E$7N,, pgG>)@G"kH9lP
h$H$&3HG"C?.
9|VKo?k)rb@9k?aKO, E$}N7NOg-/J1lP
JiJ$. b7, =l,, >PwrWj, >PwrL9h&J=$KJCF
$lP, )NJ$H-b, )N|Vb, +(kNO, @k$}N+'N1N
_G"k. `iO@k$+'N1r, 1N9Z/HkN,`+iF 1HF
S, [j5l?>)@HM(ilk1N}r, V0~JInfraredKrgKP
7F$kO:@H$&NG, I 1HFs@. 3NFS>O, =NeN>N&
fTKbQ$il?.
3NbO, @8rq$?M?ANj0,d<-978fG"C?NG,
d<-9&bGkHFPl?. n*~nN 1995/NxnKO, `iN&5
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^ 3: +qGJ9<7e<&U!sKNb GTB$W7ms1N)O, p
gJ_W,1N0rLa9k3HKhCF/3kNGOJ$+H$&N,, +q
GNbG"k.
f,\7/Rp5lF$k (4).
d<-9&bGkOKaF=#<$bNG"C?,, djO, =Nh&
JpgJ>)@N7NO, INh&J*AGG-F*j, INh&JON
Pis9GAr]CF$k+H$&3H"C?.
$NGG-F$lP, 9Y,c/FuvG"lP, Ar]D@1N5O
,PJ$NG, .5JGN3R (P),, f4N.5J1NEOKz+lF,
=N^ojrs>731F$kH$&h&KM(ilk,, =Nh&Jb
Ov~O'(ilJ+C?. 1N~OKGN3R,"kH$&3Hr, v
~OM(K/+C?NG"m&.
g0~,e$3HrM87F, )r/37F$kNOGN3RGOJ$
+H$&b,"C?, (5), lL~1N78N\KO, gKd<-9&bG
k,Rp5lF$?.3.2 pgJ_W ?
d<-9&bGkKeokbrs/7?NO+qGJSu-Shu HuangK
G, )r/39NO, 1GOJ/F, pgJ_W@HM(lPh$H$&@
8r 1965 /K/=7? (6). _WOsDN1Nx>LKhCF-,CF
$kG"m&+i, )N|VN9$3HO_WN>B,g-$HM(lP
h/, )fK',QoiJ$NO, _W,v$NG, +'$14Nr#7F
$J$HM(lPh$.
@k5,[\ljN~|,3/Nr, l}N1,04K#5l?NGO
J$H9kNO, d<-9&bGkH&LG"k,, >)@HM(J$G,
v$_WJNG, 1r#7-iJ$H7?H3m,[JCF$k. (^ 3 2
H.)
_WbOb@O,"j, =NeD@O_WN8_r0sH7FJail
kh&KJC?. :GK'/&3QkJZden�ek KopalKO 1971 /K_W6



OG1rD/jDD"kuVK"kH$&M(r/=7 (7), "k9F"&
-camsJAlastair G. W. CameronKO1/, _WNf4KOViC/
[<k,"kNGOJ$+H$&br/=7? (8). 3Nh&K, )r/
397N,_WuG"kH$&)l+iGb, $m$mJb,'(ilk.
3lO, 7N&fNC'NRHDG, ?7mP],s}K"kNG, J+
J+\vNQ,,+i:, $m$mJ3HrM(k>O,PF/kNG"
k. _WbKD$Fbn*~n,\7$Rpr7F$k (9).4 sDN1N-A4.1 AL

GTB$W7ms1Nh&J),/-F$k1N,wQ,r9kH, 1
,olol+i+F, 0eKINh&J0-r7F$k+rNk3H,G
-k. 1M9&i$HJKenneth O. WrightKO3&7?Q,KpE$F,
GTB$W7ms1Nlg, wN+(k F 1O, >B 13.2 781LN_
?0r7F$kH7? (10). 33G, 781LHOOe,@[rvk0;
N>BG, s 1/ 5i|-ma<HkG"k. "1ND@r9kH-KO,
3Nw%,1LH7FQ$ilk3H,?$.
H3mG, F 1N3Nh&J0-G88ks4OK`jg&h&JzO
rnjP9?aKO, F 1NAL (m1) H I 1NAL (m2) HNVK, !
Nh&JX8,J1lPJiJ$.m2 3(m1 +m2)2 = 3:12 (1)
33G,&UN 3.12H$&MO9F#<ts&bj9JStephen C. Mor-risK,aa?bNG, 1LO@[NALG"k (11). 3NX8N"?j^
GO, 0sN)N]K, ^:Vc$NJ$bNH7Fu1~lilF$?.F 1NAL m1 ,.51lP, I 1NALb.5$H$&X8G"k,,I 1NALO@[N 3.12\hjg-/J1lPJiJ$H$&)B,"
k. P}HbAL,g-$HM(k3HOv5lk. (1) 0r~-9kA
LNH_go;r, = 3 K(7?.4.2 w%

3N1NJ>rr/?aKO, ?H7Fb, 3N1Nw%N+vrD1
J1lPJiJ$. 1Nw%r0Q,LG,k]KO, Oe,@[rvk
x>0;rp~H7FxQ9kNG"k,, 3N1KlgKO, F 1,3
NONE4N^ojrvk?0 (>B 13.3 781L) r,lPh$NG,7



= 3: F 1H I 1NALNX8F 1NAL Jm1K I 1NAL Jm2K0 3.120.53 41.33 515.5 13.9
@[NALr1LH7F(7F$k.

$/i+FWKJk. J0K+$&9HisJKai Aa. StrandK,3N0
;>Br,j, w%O 733Q<;/5j 1320Q<;/G, bCHbN+
Jw%H7FO 940 Q<;/G"m&H7? (12). Q<;/O78XG
Q$ilkw%N1LNRHDG, 1Q<;/, 3.26w/Kjv9k. 7
?,CF, 9HisNaa?w%O, 3iw/Kjv9k.
=Ne, T(H&U!sG+sWJPiet van de KampK,3N0;>B
r,j>7, w%O 580�30 Q<;/G"kH7? (13). U!sG+sW
Naa?w%O, 1i 94w/Kjv9k.
U!sG+sWNaa?w%H, J0N9His,aa?w%N 62Q<
;sHKa.J$. 3Nc$O, GTB$W7ms1rM(k]KZ/+
k3HOG-J$,, 0sN)N]KO, IAiNw%rQ$k+G, &f
TNVGU+Nc$,"C?.
=Ne, tkU&O$sDJWul� D. HeintzK?AO, anNG<?r
F!$7, w%O 600Q<;/0eGVc$J$H7? (14). 5iK, RC
Qk39R1NQ,kL+iO, w%, 578Q<;/H$&M,@ilF
*j, #sN)NQ,K"?CFO, 3NMrQ$k&fT,}(kHW
olk.5 F 1N-A5.1 @k5

GTB$W7ms1N++1N@k5O, )0N~|GO+'NwG2.94 yG"k. 3N@k5K, w%Nd5rT$, olol, 10 Q<;
/Nw%^GaE$F+?H-[j5lk@k5r(7?N,, = 4 N 1
T\KG2il?yiG"k. 3N1O7NnK"kNG, 1V*A,?
/"kHWolk. =3GbHbHNwN 54 Q<;sH,SfG6p5
lkH9kH, 0.84 yE/Jk. 3N,rd57?N,, = 4 N=N!N
TNyiG"k. 8



= 4: F 1Nw%H@k5HNX8
w% 580Q<;/Nlg

w%NFArd5 ^$J9 5.88 y
1V*AN[}d5 ^$J9 6.72 y

w% 940 Q<;/Nlg
w%NFArd5 ^$J9 6.93 y
1V*AN[}d5 ^$J9 7.77 y

33GmU7?$NO,1V*ANFAG1,E/Jklg,'bV$}
X:l, ByiH V yiN9 (B�V ) ,g-/Jk. GTB$W7ms1
N9Z/HkO F0?H5lF-?,, =NlgN8`*J'O, (B � V )
G 0.33 yG"k. 7+7Q,5lk (B�V ) O=lhjg-$MHJk.
9Z/Hk?H'NQ,rmU</T&3HO, 3N1N@k5,1V*
AG$+[INFAru1F$krNkeGr)D.
@[r 10 Q<;/ %l?H3m+i+kH, 4.83 yK+(kNG, @
[HN9O,w%, 580Q<;/NlgKO^$J9 11.55 y,w%, 940
Q<;/NlgKO^$J9 12.60 yHJk. 5iK, F 1KfYF@[
Nw,V$}G/$3HrM8K~lkH, @[HN9O=l>l ^$
J9 11.4, ^$J9 12.5 yHJj, 9HisNaa?w%JiP, @[N10 |\Nwr|M7F*j, U!sG+sWNaa?w%JiP, @[N3 | 6 i\Nwr|M7F$kH$&3HKJk.1991 /K/=5l?7g<s&-cmkJSean M. CarrollK?AN@
8GO, w%O 1000Q<;/G, dPwYO^$J9 8.0 yH7F$k(15). 7NN&fGO, w%Ndj,lVgvJN@,, 77$kLG"C
Fb, 9YFN&fT,>AK.j9ko1GOJ$3H,,+k.
=t/0^GO, 0Q,LGw%,-AsH,k3HNG-kNO4w
/h^GG"C?. U!sG+sWNaa?w%Ossiw/G"C?+
i, $m$mJM(,PkNOv3G"m&.
H3mG, @k5Ng.O, ALK)Br?(k. 1+i|M5lkw
,//JkH, 1N=L+i*A,wG!7P5lkh&KJkNG, 1
NAL,g-/J1lP, *Arz-1ak3H,G-J$. 3Nh&J
1NwYNeBr(G#sHsNB&HFsG$k.
3N3HrM(kH, dPyi,^$J9 6.7yNlgKO, =N1N
ALO@[N 1.3\hjg-/J1lPJiJ$7, dPyi,^$J97.8yN1O, ALO@[N 3.3\hjg-/J1lPJiJ$. -cmk9



?ANh&KdPyi,^$J9 8yHM(lP, =N1NALO@[N4\hjg-/J1lPJiJ$.5.2 F 1O.0Qw1@C?F 1,~|s 100 |G6},s 0.2yN>,'*JQwr7F*j, =
l,1N.0G"kH$&3H,+C?NO, 33 40 /[I0N3HG
"k. GiK3N3HN$U$?NO-(kH&.kGs1kMJKjeldGyldenkerneKG"k (16).
GaNQ,NkLGO.0N~|O 66 |/i$+H$&spb"j(17), ~|,^cK;/JCF$kNGOJ$+H$&U+b"k. 6}
O V yiG 0.1y0eKJCF$k. 9Z/Hk?H~|, QwNT,'
-rM(go;kH, N<H No. 9 G(l?D?>,'Qw1JSRDKH
$&,`K~j=&G"k.
3NQwO, 'NQ=HP~7F$F, D$H-K@k$H$&-Ar
(9NG, 1ND%}LK/x9kHM(Fh$G"m&. =&G"lP,
!Nh&J~|)YX8,8_9k.

~|�q1N?Q)Y =C-~| (2)
33GC-~|H-7?NO, 1ND%}LN}@+i3+lkMG,
~|N1Lr|, 1N?Q)Yr@[N=lHNfG=;P, 0.035+i0.06xYNOOK}^k.
3N1O1U'$ITBjSK"j, 1N=LN90b&K/$P.,
J$H7Fh$G"m&+i, C-~|H7F 0.04"k$O 0.035xYN
M,[j5lk. 7+7, Qw,5?*1U'$IKfYFT,'G"j,
=LEO,.5$3Hr(7F$kNG, N<H No. 6 GW;cr(7?
4mBRV?Kw?D%}Lr7F$kH7?},, hj,ZHWolk.
G"kH9kH, C-~|Ohj9/Jj, N<H No. 6G(7?cGO0.068HJCF$kNG, 3NMrQ$FALrdj7?kL,= 5G"
k. ~|O 100|G"kH7FW;7F"k. ~| 66|KP~9kAL
O, 3N=NMN 2.3\HJk.
1N>BNdjKO, @k5N+QbjH, =L9YN+QbjN>T
,X87F$k. 3N=NMO, @k5,@[N 3| 6i\H7?bNG,
eNsN>BO^/IJkI78frxQ7?Q,A<`,aa?MG,
<NsO,37N*}Q,jrxQ7?A<`N@?MG"k. 9Z/H
kQ,d'NQ,KhCF, 3N1N>BN+Qbj,QolP, 3N=
KG2?kLbQoCF/k.
7+7, $:lK;h@[N 15\H$&h&JALrM(kH, D%}
LN~|O 40|/i$K;/Jj, =lhj9$~|GNQwrb@910



= 5: .0@+idj5lk F1NALF1N>B AL124 0.88136 1.16
>B, ALO@[N?\G"k+r(9.

kN,q7/, F1N3NQwr1ND%}LHM(kH, 3N1NAL
O=l[Ig-$HOM(ilJ$ (19).5.3 1NJ=

1O, =NbtNuVK<$, @k5d=L9Y,!hKQ=9k. 3
&7?fC/j7?Q=r, 1NJ=HFV. 1NJ=N}@+iO, F 1
O, gOsK"C?gALN1,J=7F!hK=L9Y,<,j, Ag
&I+'K+(kJ,K"kHbM(ilk. 3Nlg, F 1NALO@
[N=t\JeG"m&.
3lHOLK, F 1O, AL,@[N 8 \+i 12 \NOOK"C?1
,, J=7FV$1HJj, *Ar|P7, d,F=L9Y,e:7F+'
NwrP9J,KJC?HbM(k3H,G-k. 3Nlg, 1NAL,
.5$NG=LNEOO.5/, 9Z/HkO6p1NC'r(9.F 1NAL,g-$H9kH, = 3 K"kh&K, jjN1NALb+
Jjg-$H$&3HKJk. 9kH, F 1H1xYN@k5G+(kO
:G, =lrI&b@9k+,djHJk.F 1NAL,.5$HM(kH, jjN1NALO, = 3 r+F,+k
h&K, @[N 4 \+i 6 \xYH$&3HKJk. 3Nh&J1O, F
1H1~KG-?ALN.5$1,, F1N|P7?*Aru1hCFA
L,}(?bNG, =L9YO 1| 5iY/i$G"j, dPwYO^$
J9 1 y/i$G, F 1KfYF4,NlJ<Nw7+P7F$J$HM
(il, Q,H7b,/-J$.6 _WrQ,9k6.1 V0~GNQ,1984 /K, G#<J&PC/^sJDana E. Ba
kmanK?A,V0~
G3N1rQ,7?kL,/=5l? (18). `iNQ,GO, GTB$W11



7ms1N}~K+Jjg-JV0~rP97N,"kH$&. w%rI
&M(k+,djG"k,, 600 Q<;//i$G"kH9kH, =N7
NO, 95, 10 781L, }, 1 781LG, 9Y, 54Y/i$HJ
k. w%,bCHs$H9kH, 3NV07NNg-5ObCHg-$H
$&3HKJk.
=l^GQN+(J+C?)r/397NNQ,, h&d/Q,K+C
+F-?o1G"k. bAms3sJg-Jc9N1OJ$NG, 1N^
ojK$NdGNy3R,8^CFG-?g-J_WG"m&HM(i

l?.
3Nh&J_Wr}CF$k7NH7FGiK\7/&f5l?NO,
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