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B Lyrae® A%/4 AW Came UBV A 54 J oA 34 #33te] @& UBV F=34
£ Wilson and Devinney 24 248 27}1% mode(mode 29} mode 5)& £X 34t o
*= Russo and Milano (1983)7} A2 3+ 2353 2 %u}(¢=0.21) ¢+ Mammano et al. (1967)2]
B30 2] (g=0.43) 7} QA B A %= Ee-AW Cam A9 ot I EAA-& #2337
913 ot} Mode 28 3 238 27l mode 52 3t #&2F F=F4AL o
2wt at= A 02 AL QL o]= AW Cameo)] FAEZ 22| A 7 ohu)el 8% 244
A& AAHE Aoz A HE & Utk T 423 AF (¢=0.43)2 AT AW CamA
o] A9 24 REES B AL 2 98 24 A & Eo U v o 7A
& 2o 23 AW A A2z Utk 24 8L FAFIY 4F34, 22 g2
2383 ZAEZ B AW Cam Giuricin and Mardrossian (1981)¢] A 13t ‘3 Zo)
A Aelel QL= s B2 Y B8A 0 okl ‘g E AR 73 AT case A WS A
ol A= A3 2Y AR FFHez A=

ABSTRACT

The 8 Lyrae-type eclipsing binary AW Cam was observed photoelectrically in
three wavelength regions. The obtained UBYV light curves of AW Cam were

21



22 KIM AND HAN

analyzed with two separate modes (mode 2 for detached systems and mode 5
for semi-detached ones) of the Wilson-Devinney binary model. It is intended
to resolve the discrepancy in AW Cam system that the photometric mass ratio
(¢=0.21) derived by Russo and Milano (1983) is not consistent with the spec-
troscopic result (¢=0.43) by Mammano et al. (1967). Our photomtric solutions
derived with mode 2 are fitted better to the observed light curves than those
of mode 5, supporting that AW Cam may be not a normal semi-detached sys-
tem but a detached one. Three dimensional Roche configuration of AW Cam
system calculated with the derived mass ratio (§=0.43) reveals that the less
massive secondary is well confined within its inner Roche lobe, while the more
massive primary is in marginally contact. From the Roche geometry, the con-
stancy of the orbital period and other photometric evidences of AW Cam, it
is provisionally concluded that the system is an unevolved detached binary in
the phase of case A evolution toward ‘contact phase’ rather than an evolved

one in ‘broken-contact phase’ suggested by Giuricin and Mardrossian (1981).

1.4 2

1963'd¢] Strohmeier et al. (1963)° ¢]38}e} A&/4 o2 AL wAH AW Camelopardalis
(BV 412, BD + 69°389, HD48049) & 22717} 0.77190] 5 47 ¥hgs] 23Ro| ztz}
A0V} FTII-IV]] 3 Lyrae® 23270 th. ol & Zeo 33 &34 Bartolini (1967), Tem-
pesti (1967), 28] 32 Harris (1968)f 2] 3te] A2l & A7l £ EH Y, 2TEL o] Fe F
ABSZ L FYste] 1 ANE SYFH o2 HEIYUTE 2EL Z5F Russel and Merrill (1952) &
Wl oty 159 FeAAE MU A 1 F4H] transito] gt 7HF stell W = o
0.5, AEAAIZE TTE~TT.6E, 247 v ] v £ 242t 0.40~0.428} 0.21~0.22, =3, 24
o] wrl = F4(yellow) e o] A A 81719 0.93~0.952 AH&35te] A9 v53 A E B}
o FAE Yo BAL%e v [/I, & Bartolinis} Tempestii %4 9E|2 92 FrIMHog
FE ¢ 3.82 73 v, Harrist 28Rt & ] 2478 2239

AW Came] & %29 E##22 Mammano et al. (1967)9] &3t FHEH P 25 AW
Came] A =7t Vo2 7HA8e o B4 AF 5T f(m) = 01132 EHAUT 252 AW
Cam2 F/d9] AMEY|T Hojx TddAd F384old 249 £23S AR ZF34h o
st &0 3 AW CamE F/d0| Roche lobe& A §-3L Q= Sl TE P BP0l #3
gtk o] ¢} ¥ 2 Webbink (1976)2 Roche lobe& & -& 22 #4g¢] opal vhdolw uia}
M AW Cam2 343 FEe ¥ A/dolekal 3te] Mammano et al. 3= A48 Roche 4
< AU
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# Zo]] Giuricin and Mardirossian (1981) Tempesti (1967) ¢} Harris (1968) 7} ‘¥ 3 %
=24& WINK 29 (Wood 1971) 2 A 24 8t} AW Came] & & thAl 7383t Mammano
et al.8] FBBZoz 73 T AR Y AFH|(¢=04)F ZPAA 7T 2152 AW Cam9] &
= A gHAF Eol 73 9} A uLdth 2} AW Came] F8E¥o] EF Roche
lobe® A $3 AR Y3 lou, T AEWY wtAe] Fo| W $ Atk(r + r2 & 0.63) T B
A AW Came F&% #4740 2318 Aol AFo| 717 el (broken-contact phases)2= Z°]
th(Robertson and Eggleton 1977). 38, Tempesti $} Harris¢] #%=34& Russo and Milano
(1983)= Wilson and Devinney 2®d (1971, ] 8 WD 2dg o2 AEH AT 152 W%
6] Roche lobe& A %3 o= 7R olg] WD 22 ¢ mode 53 AW Came] ] & A& 3t =
ol Giuricin and Mardirossian3= o) £ o2 23| (q=0.21) & 9% (& 2 F=Z).

o Aol A Abm & nhe} o] AW Came 2 7|23 B3 (314, A=At ¥/ §)<
ol AE AW UA LA Yo} T AL Yol A3 & AR HAE Abold o]l AT
A Fu = AW CamA 9] Roche 4 B3k o 7P 71#3Q] ¥sol9, Roche 342 AW
Cam7Al ¢ sHE olastd] W5Ho| g o] Reg HASE 4L oulls A+ FAlol 7. o
EEL Y 2E UBV BZABE o] 43t AW Came] 5333 3 & A& H 224 AW Cam
Aol do}l A= AFu] FAE F o ols st oA} T

2.3 &

=

il

22 RE 1987d 119 2747HA & 129 5t FE8gich. #Zol A3 "B = Johnsond
UBV 2B S ZA3 SE02S Ro|i= geolth. X% B3 Fw #2 Hamamatsu 1P212%
B2 Sate] oto] AT WZAZATH FAZWMANA & He] A5 E DC AmpA M FE5 o
chart recorderd]l 71 E€t} 7159 29 A3 F 187 FHEE ot

AW Came| 719} wlZ3t7) ¢8te) Ae njuzyds) ujzgde] g A3 18 384
4 (check star)® z+z} BD +69°390(my = 8.9, Sp = G0)¢ BD +70°419(my = 8.6, Sp =
K8)2.2 Harris(1968) 7} A3 @ £33} ot #3717 5 3 8893 (yellowE 3563, blue
3527, ultraviolet:= 18273)2 At o] BZAESL A o vh&F (1991)9] AA S o] ATt
O B2FoRY YEY SIS YEHEEZ B 13 o] BEAT. o] BolM Z BEA 9
AL A3 5 (1992)0] A -3 22 AW Came] 3= 842 AAS AT

Min I = JD Hel 2438706.8269 + 0.77134645 E (1

S—

A4 5 (1992)0] 8|87 AW Came] FAF/1E o] We| Bao| AR 19304 ola) ¥
AR F 60 F¢ FAFI I B Aoz AT U F 1A AN S HBAE
L2 nsn) 20 FEHHe Folut H 19 JEHES UBV F5=242 14 19 23 A Ut
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1. AW Cam$} th #4.

214 by A+ A2 Iy A+ AR lu AT
0.0044 0.6735 8 0.0038 0.6616 9 0.0042 0.6553 4
0.0150 0.6843 9 0.0149 0.6757 8 0.0151 0.6697 4
0.0258 0.7102 8 0.0258 0.7030 8 0.0258 0.6911 4
0.0354 0.7368 6 0.0354 0.7318 6 0.0353 0.7208 3
0.0471  0.7800 5 0.0476 0.7781 5 0.0481 0.7660 3
0.0549 0.8127 4 0.0549 0.8070 4 0.0574 0.8080 2
0.0639  0.8480 6 0.0627 0.8306 5 0.0633 0.8200 2
0.0734 0.8810 6 0.0729 0.8727 6 0.0731 0.8561 3
0.0838 0.9107 5 0.0841 0.9071 5 0.0847 0.8985 3
0.0945 0.9318 4 0.0949 0.9297 4 0.0944 0.9230 2
0.1118  0.9492 4 0.1119  0.9459 4 0.1112 0.9432 3
0.1339 0.9571 4 0.1339 0.9568 4 0.1339 0.9565 2
0.1567 0.9713 4 0.1567 0.9761 4 0.1567 0.9690 2
0.1759  0.9853 3 0.1763  0.9860 3 0.1782 0.9801 2
0.1929 0.9876 5 0.1928 0.9825 5 0.1949  0.9967 2
0.2140 0.9984 5 0.2119 0.9954 4 0.2119 0.9935 2
0.2345 1.0030 8 0.2334 0.9997 9 0.2345 1.0036 5
0.2553 0.9989 9 0.2550 1.0001 10 0.2558  1.0000 6
0.2729  0.9987 13 0.2738  0.9954 12 0.2767 0.9986 7
0.2944 0.9977 11 0.2934 0.9963 10 0.2936 0.9974 5
0.3138 0.9879 6 0.3130 0.9852 15 0.3123 0.9879 8
0.3341 0.9804 10 0.3353 0.9713 12 0.3343 0.9750 5
0.3545 0.9762 10 0.3546  0.9687 10 0.3547  0.9659 5
0.3749 0.9610 9 0.3750 0.9519 9 0.3740 0.9522 4
0.3894 0.9577 3 0.3890 0.9495 3 0.3876  0.9423 2
0.4235 0.9456 1 0.4244  0.9440 1 0.4254  0.9478 1
0.4272  0.9378 1 0.4264 0.9481 1 0.4786  0.8801 1
0.4387 0.9059 1 0.4404 0.8991 1 0.5794 0.9351 1
0.4761 0.8888 1 0.4771  0.8994 1 0.5901 0.9185 1
0.5791 0.9469 2 0.5793  0.9209 2 0.6053 0.9764 1
0.5911 0.9382 3 0.5901 0.9221 2 0.6119 0.9386 2
0.6033 0.9556 2 0.6024 0.9565 1 0.6368 0.9553 2
0.6130 0.9563 4 0.6111 0.9384 5 0.6596  0.9682 3
0.6341 0.9788 3 0.6342 0.9505 4 0.6755  0.9888 2
0.6547  0.9769 5 0.6574  0.9603 7 0.6913  0.9887 3
0.6719 0.9887 6 0.6763 0.9837 5 0.7146  0.9926 3
0.6913 0.9967 7 0.6913 0.9842 6 0.7345 0.9984 4
0.7156  0.9952 7 0.7159  0.9866 7 0.7536  0.9885 3
0.7347 1.0019 6 0.7347  0.9904 6 0.7727  0.9992 3
0.7539  0.9960 8 0.7523 0.9862 7 0.7935 0.9874 4
0.7729 1.0034 6 0.7727 0.9983 6 0.8150 0.9892 4
0.7936  0.9952 8 0.7935 0.9824 8 0.8346 0.9693 5
0.8147 0.9953 8 0.8148 0.9907 8 0.8535 0.9605 5
0.8335 0.9767 9 0.8346 0.9754 10 0.8732  0.9443 5
0.8524 0.9704 11 0.8543  0.9604 11 0.8937 0.9261 5
0.8733 0.9559 10 0.8743 0.9518 9 0.9099 0.9032 3
0.8936 0.9436 10 0.8937 0.9413 10 0.9206 0.8881 4
0.9056 0.9281 1 0.9099 0.9145 6 0.9325 0.8474 3
0.9107 0.9243 5 0.9207 0.8952 8 0.9414 0.8196 4
0.9202 0.9038 7 0.9324 0.8528 6 0.9523 0.7787 3
0.9315 0.8702 9 0.9413 0.8281 6 0.9611 0.7443 3
0.9421 0.8356 5 0.9518 0.7889 5 0.9741 0.6962 2
0.9514 0.7973 5 0.9613 0.7522 5 0.9824 0.6747 3
0.9611 0.7633 5 0.9741 0.7051 4 0.9916 0.6620 5
0.9741 0.7154 4 0.9824 0.6849 6 0.9996 0.6524 1
0.9824 0.6937 6 0.9919 0.6680 9
0.9920 0.6768 9 0.9983 0.6638 2
0.9988 0.6710 3
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3. BEFA9 3

Ao A AF3tg9=0] Giuricin and Mardirossian (1981)2 WINK ®4d &, Russo and
Milano (1983)%F WD 29 & AH8-3te] AW Came] | & #3t5t}. wetAM Russo and Milano7}
A AR FAA 7 AR OE AS A @«] Aold = Utk 2y F7HA
7t HZ g8 T ZEFQ 992 ERBSNA 22 F Hede A3 (¢=0.4)F Giuricin
and Mardirossiane 3% o2 93ty A]—%?S]-?d.‘ﬂ_, Russo and Milano®> 39-2o 71 o
I AFo| st wHdo] 24 WAAE A ¢ UtkeE FHP okl L9 ¢-F7] EW (¢-searching
method) & ©]-48te] 73 3332 Ay (¢=0.2)F A3 " Eeltt 28A9 =24 7|
8 el AFJulo] UzEs] g Eo A2 F EUA FH AW Camd] &9 zo|& A= o
Z A9 Aol 7108 71 Aok IR X FEAL AS AL AW Camd] & 73 =
E A5 94B% Ay FAH e BES 4 ~0.49 ~0.20|th. 2222 WD 299
mode 5(¥Hd o] 24 IAUE AT AT o) & AHS3HH wHE o] 17 0.290 off -3t A FH
= Roche 7] 3}3}o ¢l 8to], A= g ~ 0.2 A&7} o] Russo and Milano7} =3 %} ¢-37]
< 9|7t gt
upEbA $-2 9 qﬁ‘i‘ B3 2l AMEEHY o3 ReES FEE  Eve 23S
g2t 2 2dg AEEH 2] ZololA & # e Aol E QA F U] WEelth F,
5o Rd S °]-§‘3]'5] M2 e A E A A o A& o] AW Cam9| o] 3
MEgo] B2 FLIMI Aol F YA 5 PQEVE AT v Z3HA AW CamAl 9] 4
bol e AHNE I £ ATk AU AZelA 2 A& SR 3A T
EEOA A A8 2l A F=IAE 248 o /M el Abg3s WD =
@C‘]U}. o] Rde ol FAo| B4 7318 upErie Mol dHe] IHIH/E 1T dY
Wilson and Devinney (1971)7} A& 7] &2 zlolw] 1 o] & Wilson and Biermann (1976),
2] 22 Wilson (1979)¢] tl 2 7§ M 3tsich. WD 2d-& 2348 9] Roche 7]3t3}2] Feol ot} 2
T 8714 mode & A48 5 Q1 o] =& ME AW Cam2| Roche ¥4o] 2] 5o glovt vt
A 9] w78} &5 7} Planck 342 A5 o] 9= mode 29} ¥ o] Roche lobeE A -3 Y= &
2% B4 E 1% mode 5E Ag-etglth T3, F9 RA £ Grygar et al. (1972)¢] o] £3
Q) g AREEt A AR, FYFBA ST Lucy (1967)9] 2o we} HAL tf 7] (radiative
envelope)= 1.0, o) & tf] 7] (convective envelope)= 0.32& A4-34 3, YHAA 4 alvedo = -
71l et 242 1.0% 0.52 ZFA AT oA 2FAAAE AEF A2, AFH g = me/my
Tl T T, Th, TR Qp, Q, 28X W71 Ly, Leolth Mode 5& AHERE HE Q.= 2
Fulol ¢l 3te] ulE AR 7 W ol O] oA 2 AT ol ], =R LT T A A7 o
ol 2R AR} ot o). webd mode 291 B9 2B QA= (4, Th, Te, Qn, Q, g, La, L)l
o, mode 5% A= (¢, Th, Te, Q, ¢, Lp) o5t 28d Z2AJMAE F A= AAZ i &
) ¢ UE °17‘}5-\+ o) §- ABE U ig} ¢ 2 W= T OE YAREN FFE vA
T 7ol WD 2 & A3t BRMEL FEET 707 w o o8 G & A7) 93ty
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Wilson and Biermann (1976)¢] <} 1?_ 7"§° AE F M2 QB AL flT F2F(subset) ¢
AEE Eot FIF YAES €332 A3 S 93

—
T

o
)
T

Intensity }—

. UBV 353247 o] 309 #5324 A4 WDELQ mode2E, 42 mode5S 2 2zt 19

CTRRY

29 2. 99 9140 029 W) AW CamAlg) 24 2l 43 4. dFo o T F40] 24 T
W&o A+ U



ANALYSIS OF AW CAM 27

¥ 2. AW Cam®| J =34 3.
WINK 29 * WD 24
blue yellow blue** yellow** mode 2%** mode 5***
i 78.24+1.0 78.7+0.6 75.4610.10 75.36+0.13 79.1010.022 75.4240.03
k 0.5240.01 0.5240.01 - - - -
ay 0.426+0.002 0.42340.002 | rp(pole) 0.392 0.385 0.3771+0.001 0.38640.002
by, 0.4091+0.002 0.40710.002 (point)0.423 0.415 0.42240.001 0.417£0.002
Ch 0.39140.002 0.38840.002 (side) 0.408 0.400 0.392+0.001 0.401+0.002
ac 0.21740.008 0.216+0.008 (back) 0.416 0.407 0.406%£0.001 0.409+0.002
be 0.208+0.007 0.20740.007 | rc(pole) 0.239 0.239 0.200+0.001 0.025
[ 0.204£0.006 0.2031+0.006 (point)0.331 0.331 0.21140.001 0.357
(side) 0.249 0.249 0.203+0.001 0.255
(back) 0.281 0.281 0.209+0.001 0.287
Th(eq 9500 9500 9900 9900 1025650 9908+20
Thieq 9910 9900 - - -
Te(eq 54604110 57704 60 6415+20 6422420 547673 6371161
Te(eq 5490 5810 - -
oh 0.65 0.49 0.56 0.47 0.51( )056( )
"
e 0.80 0.60 0.78 0.62 073( ) “78(b)
62% ) 7"
9n 0.25 0.25 1.00 1.00 1.0 1.00
ge 0.08 0.08 0.32 0.32 0.32 0.32
Ap 1.00 1.00 1.00 1.00 1.00 1.00
Ac 0.50 0.50 0.50 0.50 0.50 0.50
Ly 0.979 0.966 0.93940.003 0.914£0.002 0.9731+00.06(u) 0.872+0.077
0.061 0.086 0.9804:00.04(b) 0.915400.054
L. 0.021 0.034 0.9684+00.01(v) 0.88810.054
0.22040.01 0.02240.01 0.027£0.07(u 0.128
0.02040.04(b 0.085
q 0.43 0.43 0.03240.02(v 0.112
0.427+£0.013 0.23840.025
Qp 3.0543 2.8137
Qe 3.4013 2.3255
* Giuricin & Mardirossian (1981), ** Russo & Milano (1983), *** This Paper
AW Camel 399 R28& A= (T., O, Lo), B = (Th, Qe Le),C = (i, Th), D =
(T, )02 ABCD 402 WD 242 52 Q45 23995 A3Ho2 78 AW

Cam¥] & &

a3

Russo and Milano (1983)7 33 %

7] &
mode 52 T3 § 29]

old, Wb & FAdo| HEw, &

& AR f13ty g3,

4. B2} HE

o] AW Cam& el ¥olgt dnd 42
el golet ERT A FAA NS 2 At E |
dyolt). weld AW Camel 24 71812 ¥ & &3] 7E3E A

Ago] 73 &9} ] & 20 £FaATh £, 29 29 242 mode 29
8= o] &3}e] 73 AW Came o] £2&Q ZEI N7 #239 FoAME

FA A
FA

A2 AW Came] F13} Ae)
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B 2004 BEo] WD 242 mode 22} mode 52 3 AW Camé$] & = Russo and Milano
(1983) 9} Giuricin and Mardirossian (1981)¢] 3} ] 2} z}2} A9l Zoh. Zaju; 23 1o]AH 1
5o] mode 22 73 &)= blue FE= 243} ultraviolet FE=ZME 2 327 9] 21} mode
5% A9 mode 29 ¥ 3t A2 FE&H FoFN S THEIE Qh B2H PRI M o] F
9l BEZM Aol xfole] 2FAEAE 1A mode 2= T WA(O; — C;)? = 0.0056 Qe ]
o mode 5% 0.0032¢]t}. Wt AW Cam& FEe]¥ B40] old £33 Aoz E7F3}
Zlo] o b3ttt ¥ 2% o] Aol A T3 mode 29] & o] &3] AW Came] 24 3
& 2% Zlojth. AW Camo] E28 % 280 it = o A AL AW Came
AF717F A 6099 FF AA 3 THE AMAIA 2SS AT (FAF 5 1992). TR, AW
Camo| T2 ¥ 24183 o|H 3 B 54 24 U¢F IAUS A M oZHE FAHO
2 APo|Fo] d&AT}). oty A Fo| TS AW Came] FAF7] #stE £93ick. 28 ¥
W 603 F < AW Came] FAF7 & 4B 37 Wl AW CamAld A AF o] F& 2T 5 ¢
o 2828 AW Cam< 283 #A4o|t) =3 % 29 mode 2 #| & o] 439 AW Came]
HRES] A& 73 R, $47 3 25 A% FAGE &30 o] FozRE S
AW Cam¢] Giuricin and Mardrossian (1981)¢] A ¢+3F “q &o] 7] 2 Aef”o] QU= Mstd 2
2% B4o] olel 9498 FAQ ol Y WF case A IEE AL Y= 2 ¥ Aol
S HAEE EE F AL

38 290 Bl AW Came] F4& 24] AR 28z Aok 49 di7lg 29
A F4E B4 TAUE A A3 Atk wEM fElE FALZRY o o $ e
F] AZF ol FE FHY & Uvh 2 AF ] FFLE ¢ ol AW Came| F7] W3t 9o
T AT o] FH AFL 24 TAUA F ¥ M A= 9 E ZFH(accretion disk) 2
g S84 Ho sEle A 13401y A 2349 & o}7) (shoulder) FEA A FE9] humprt
depression& | 4% 4= ity A A 2 Bartolini (1976), Tempesti (1967), Harris (1968), =22
3 2E e BEAAAE o]H I HASS RolX Yok 2 o]g L F22 Mg AR
olol M AR qF BHo 7 HFH o o & Flo|th

ol ox rff o

woh £ g &H T
2N AR PA

BAe) F: o) EEE AAAEA %A (FAUE BIIL4)Y A Q
ol A} (CHK): A4 % 7418 BT o =2 4o Be =
A EFuth

o
=
KN
=

FIEY

HAH, 931991, AreA 72 A7 BRI (A RE BI114), pp.1-14
AAY, 9L, JYd 1992, B=9-2383], 9, 41
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