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ABSTRACT

We perform CCD observations in V RI filters for AK Her during 3 nights in Feb 1997
and Mar 1998 at Mt. Sobaek National Observatory, and obtained 236 images in V,
198 in R, and 197 in [ filter. From the data, we construct light curves which contain
a pair primary and secondary minima and {O-C) diagram. We analyzed the obtained
light curves of AK Her using the Wilson-Devinney code. From the analyses, we find
that AK Her is more likely detached or semi-detached than contact system. From the
{O-C) diagram, we find that the (O-C) residuals increases out of accordance with the
expectation of Borkovits & Hegedus since 1990. However, we cannot identify cause

of the periodic variation of the (O-C) residuals.

21



22 PARK et al

1. M =

AK Her(P : 04.4215, Sp : F2+F6)2] W32 Metcalf(cf. Pickering, 1917)7} 202 9w A% o
2} od &) 2= (Binnendijk 1961, Bookmyer 1961, 1972, Woodward & Wilson 1977(°]8F WW77),
Barker & Herczeg 1979, Bookmyer & Kaitchuck 1979, Tunca et al. 1987)9] 2&l& &3
o

2ol 4
Bslo) o7 FEIMo] WEH Utk TH YEY FETAY utYE 298] 98 Be A7)

AR g F213 AAe HBFE £ QIAth AK Herd] 713} 241 Hefol thal A WWT773} Lucy &
Wilson(1979)(©) 3t LW79)2 2} 10% A= AW % = & A& Y A o)eta 51920, Nagy(1985) =
H&EYol 7i7te el eletn st

o] AT e 29 BEANEE ZMAT EHAAE AEsta] AAY A&y, NEH, e
& o o)t} Wilson-Devinney(©)d} WD) Wlo g F= M9 & 4&E3} 7, o} Ao v8
H F=FH A2E £ AEAE BnA) gtok £33 Sanford(1934) 7 A4S A9 S
A2& 7FA 12 AK Her®] A3} 93 A}
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FEAEE Sk FAUN G 4T

AK Her®] CCD Z#3}#&& 19979 297 H 2WAHEYlA VRI Z8E 71X £33
th. AK Her £33 3% nudogt o2 dEaEo] ARS-3te] ¥7] ¥t gle ez deix
BD+16°31232 AH&381%th £ 3¢ H FZ o2 V BE| £ 23673, REHZ 1988 2811 ] 2 E:
197782 F&dole & 2o, o] ARE &2YA AEA Z2IHE 7HA T Amag(WF4-v 2
)z Bast .

WW77, LW79%} Nagy(1985) AK Her® o] 22 F= 3L 38 F=FAo w34 7b
F 32380 A 45t At AR HT St WWT772 AT ubd e} vhAE (4, 4p)7F 1T
2.028t1 AL, LW79E A;1=-0.82, 4,=0.86, Nagy(1985)& A1=-0.67, 4>=0.11 224 F4 9]
MNEE ()Y oz ANEYTE 29 VRI B5A2E WD Yoz £4%7) 95 WD =
2o 27 9 g s W79 £33 3 FolX FAHF WY 258 A=FAZL 283
AU & A 2391, AL A$E Van Hamme(1993)9] A2 A8 A2359 . WW77,
LW79 1281 Nagy(1985)9] Aot WAEE £AHAAZ A8 21 o] AFolMe £elF
o AHgdlE BE 2, &Y AMEse BE 3, v e Yol AH23te RE 49 BT 50l o ubA
=9 £E2F AcE Ay 2802 983t (Zwi(0-C)°) & A (Zwt(0-C)%) ko) 0.0092
A 743 L q Q) 4,=0.5, A2=1.03} g1=1.0, g>=0.32 S WA= S} FALT A5 27 94
o2 AT
A FARA JARE 7EA T A3 (g=me/mi) 271k A A ¢ 7] 33 (Leung et al.
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1. 279 229 t)3 ¢ search 2 A (Swt(0-C)2).

g(mi1/ma2) mode 2 mode 3 mode 4 mode 5
0.20 Qin > 2 Qin < Q1.2 Qin > Ny 0.0129
0.21 Qin > Q2 Qin < M2 0.0116 0.0108
0.22 0.0104 Qin < Q12 0.0102 diverge
0.23 0.0098 Qin < Q1.2 0.0097 0.0104
0.24 0.0094 Qin < Q12 0.0092 0.0120
0.25 0.0091 Qin < Q12 0.0089 0.0129
0.26 0.0090 Qin < Q12 0.0089 0.0135
0.27 Qin > Qin <2 0.0093 Qin >
0.28 Qin > Qin < Q12 0.0098 Qin >
0.29 Qin > M Qin < Q1,2 0.0095 Qin >
0.30 Qin > Qin < Q12 0.0107 Qin >

1985)% BE 2, RE 3, B = 49 2 5490 sl A3 A3 (Zwt(0-C)*)E & 19 LJeh ot
ElolM B9 BE 29} BE 404 A7 0259 W) 28T 2 5ol A= 0.239 @ (Twi(O-C)?)
@ol 744 HE& ¢ 5 Atk RS 3 AL FAT B4 TAYIHQ, %)l R A 2R Y
(Qun) BT A Yot = 39 A9+ i FAEo] QUuh. RE 2, R E 49 R = 5olA £ &)
ZoA (Zwt(0-C)a) kol 743 =42 A3Fu), 0.25, 0.25, 0.23% AK Hero] M2 27) Ak 9=zt
o2 g

Agul(q)s 42 A= 240 h3t 27|171E0] 2ASH] WD Z 2309 BE 20| T, Oy,
Q2, g, Ly EEANAE To, Q2, g, [n 2T RE 50N E Ty, Q1, ¢, LS £ R AR 2 Aeste] o
A XA g€ WY ASLLAE 73] ® 20 VERR QT

el FEZA BANA FRARE A 887) A5 2 = (Lat), 3 (Long.), ¥ (Rapor)
38R LESA(T Fopot) B SHAAZ A543l WD Z2 082 Astgor) s85: 8 7
¥ & AUk WA W0 Pk A9 o) 2HQ FEIAY B2H FE DML w7 2 u)
A 0590 A BE Q4 1.07H]) B2 45_._/&40] o)EHA FEITHHL o] TA Ust =Ae] &
A ANE AEE 000, WAL 30° e AL Sl TRAAT, FHo) YL @ FHARE Ag
UHAZLLAET BHY AR 25828 ¢14 Atz Melste] WD Z2 e Agstdc 12
1o 929 BEE VRI FEIHT} BE 404 THo] AL uj9} TH0] Q& o o]EAO T A4
#F81 §g AA st WD 24 g

J

g FE2AHE A AAFHL, B 20 TRl 98 o %
o2 928 FEIFHE FAS F3 AK Her= 4 H3 2o whgt 2] o A= =43} vbaj o] y)

3 24 QAU 99% ART, R 49 PR YN A& w0l 98% T2l T R 50) W Yol A
£ 7401 9078 AlSlch HaA AK Horke 2A5HE A Wt YSYA A LAY A2

Zygoizln ¥ £+ ot F 20 AAIT RAAY HA H&xA
Sanford(1934)8] K= 78 km/sec gt} Zzte] R =oj A A A
ABSch

o
Yl obuth AK Her®) A3 wh73
g =

A E 7R 2 Albete & 20 Zﬂ
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E2 1997-989 V, R, I B35S

d 84 2.

parameter Mode 2 Mode 2 Mode 4 Mode 4 Mode 5 Mode 5
(without spot)  (with spot) (without spot)  (with spot) (without spot)  (with spot)

q 0.24140.002 0.24940.001 0.275+0.003 0.2671+0.002 0.234+0.002 0.2361+0.001

951 2.3441+0.005 2.37340.003 2.411 2.391 2.34040.005 2.3394:0.003

Q2 2.3434+0.009  2.358+0.007  2.48440.012  2.439+0.007 . 2.315 2.320

7 80.81 80.81 80.81 80.81 80.81 80.81

T 6400 K 6400 K 6400 K 6400 K 6400 K 6400 K

T 5454+14 K 5382+17 K 542611 K 5370+14 K 5452413 K 5405+ 15K

Li/(Li+La)y  0.884+0.002  0.891+0.002 0.889+0.001 0.892+0.001  0.882+0.002  0.886+0.002

Ly/(Li+L2)r  0.876£0.002 0.8831+0.002 0.8824+0.001  0.88410.003  0.874%+0.002  0.878+0.002

Li/(L1+L2)r 0.857+0.002  0.86210.002  0.862+0.001  0.864:+0.001 0.854+0.002  0.856+0.001

z1, y1 (V) 0.712,0.279  0.712, 0.27 0.712,0.279 0.712, 0.279 0.712, 0.279 0.712, 0.279

z1, ¥1 (R) 0.618 ,0.283 0.618,0.28 0.618 ,0.283 0.618,0.283 0.618,0.283 0.618 , 0.283

z1, 3 (1) 0.527 ,0.268  0.527 , 0.26 0.527 , 0.268  0.527 ,0.268 0.527 ,0.268 0.527 , 0.268

z2 , y2 (V) 0.778 ,0.200 0.778 , 0.20 0.778 ,0.200 0.778 ,0.200 0.778 ,0.200 0.778 , 0.200

z2 , y2 (R) 0.686 , 0.230 0.686 , 0.23 0.686 , 0.230 0.686, 0.230 0.686 , 0.230 0.686 , 0.230

z2 , y2 (I) 0.591, 0.229  0.591 , 0.22 0.591, 0.229 0.591,0.229 0.591,0.229  0.591 , 0.229

Ay, Az 0.5, 1.0 0.5, 1.0 0.5, 1.0 0.5, 1.0 0.5, 1.0 0.5, 1.0

915 92 1.0, 0.32 1.0, 0.32 1.0, 0.32 1.0, 0.32 1.0, 0.32 1.0, 0.32

r1(pole) 0.470+0.001 0.469+0.001  0.46140.001 0.465+0.001 0.47040.001 0.470+40.001

r1(point) 0.60410.006  0.610+0.005 0.6274+0.015  0.6324+0.006  0.592+0.005  0.598+0.003

ry(side) 0.5074:0.001 0.506+£0.001  0.497+0.001 0.502+0.001  0.507+0.001  0.508%:0.001

r1{back) 0.53140.001 0.530+£0.001  0.521+0.001  0.526+0.001 0.529+0.002  0.530+0.001

rz(pole) 0.2434+0.004  0.24340.003  0.230%0.004  0.242+0.003  0.243+0.001  0.244:0.001

ro(point) 0.323+£0.026 0.31440.013 0.266+0.012 0.3014+0.009 0.3564+0.001 0.356+0.003

ra(side) 0.25240.005  0.256240.003  0.236+0.005  0.251+0.003  0.253+0.001  0.25440.001

ra2(back) 0.282£0.008  0.281+0.005  0.254:+£0.007  0.276-£0.005  0.286+0.001  0.287+40.001

Swt(O — C')2 0.009 0.005 0.009 0.004 0.009 0.005

My /Mg 2.06 2.05 2.00 2.02 2.07 2.07

My /Mg 0.49 0.51 0.55 0.54 0.48 0.49

Ri/Rg 1.62 1.62 1.60 1.61 1.62 1.62

R2/Rg 0.84 0.84 0.82 0.83 0.85 0.85
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2% 1. 1997-98'3 AK Her®] VRI F=FA(4l4d: F30] d2 ), H4d: o) g o, 254 AHE)

3. A9 BEXtE MEN.

$2le] FEFAo)A Udetbs Max [ 3 Max1[ 8] 87]2te]& £ AAE AH83te) WD ¥4
oz BAs 2okt wegbA o] AFoME £dol LEH AK Hero] %A 8 (Binnendijk(1961)2]
1959-1960d BV, Bookmyer(1972)9] 1966'd BV, WW772] 1973d BV, Tunca et al. (1987)9
19863 BV)E #3735t WD o2 Eo A5} WAL YAHA T, A5} 25248 3
AALZ o] Zrzhe] BE 2, 4, 5ol th3te] 45k & 3(a)9t (b)ol A=EE WD 24 FHY &
FetA o & veb Ak 1960 1973 F& B L BE 20AM A9 X Tl o] R} A
Zd Bop A A e o] R FA o] 24 SAEE AUk Yn2A BE 29 723
o o}t Atojth 17 20 AL FEIJA

Q

d 24 23 FollM BE 49 A2 T3] & wi(H
A)e Y& w(AA) AL ol B AU FEFAHLS F5Y FEFAH FA AA AT 19603 F
ERAL EHAAE AE3A Yot ALE FEIAFN BEE FEFA B AET Yo &
Hol gtk BLATE E 4ol FEE Y AR} 2ER4F e YTh FollA &+ AR
o] 39 o]F 22 Max [ ©o] Maxll Bt} o} FJA& 3 ¢& Fol € + vk WetA AK Her9

T t} Max [ 3} Max Il 9] 4ol = wt7] x}o)7}
soict o2 7] wgol olo] 3t M2 JF7F A#F of & Aot}
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22]7} #23F AK Herd CCD &3
BE 6708 FAAZE 2358 o] BHLE ALY
Barker & Herczeg(1979)2] =24

7YX VRI FE|E 2 2343 234 1744
o] ® 59 A ABLY T

ot
rﬂ
B
X
b
— Mm

MinI = JDHel 2442186.460 + 0%.42152227E 1)

&3] AK Her®] F71H3LE A3 E7] 95t A £33 BAY FJAXNAF & 2
FAANGE st 28 390 O-C(FEF-ALREE YEHHAT TPNA SaEE: &
7h #&8 FAANZLE AA2 At 23 39 A AK Her®] 2R 7] FAF7] W3l Borkovits &
Hegedus(1996) 7} 2 &3 A 3AAZ A% FA L 3} o AL5H QA AAFE e 738 B
d Aolgte @3/}9} YAHAZA T 199005 o] F £7|7 dojA & A7t e S & £ gt o}

9]

)

2hAl ol gk AAE A3 A A Al 3-A FAZ A o2t EOHE A4l YA E
A7 £ "2t Ak o] T™A SEE S F4AGES YEYI, CCDE CCD#E, PE
€ FHE%, PGE A FSZE vt 283 [+ F234, [+ 234 A4 vehdoh 1990d
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E 3(a). 4 B,V &&= e wD B4 A3

parameter 1960 1966 1973 1986 19603 19863
(without spot) (with spot) (with spot) (with spot) (without spot) (with spot)
mode 5 i1 5 5 2 2
q 0.23740.001  0.244+0.001  0.23540.001  0.249+0.001  0.251+0.003  0.25240.001
M 2.35240.004  2.354+0.003  2.323:0.003  2.365+0.003  2.373+0.006  2.36740.004
Q2 2.322 2.339 2.318 2.351 2.37940.011  2.36440.006
i 80.81 80.5140.21 80.81 80.81 80.81 80.81
Ty 6400 K 6400 K 6400 K 6400 K 6400 K 6400 K
T, 5584+10 K 556610 K 5563+9 K 5448411 K 5577410 K 5455+ 10K
Ly/(L1+L2)p  0.876+0.002  0.877+0.001  0.882+0.001  0.887+0.001  0.880+0.002  0.88840.001
Li/(L1+L2)vy  0.867+0.001  0.874+0.001  0.871+0.001  0.87740.001  0.871+0.001  0.878+0.001
z1, 3 (B) 0.805, 0.242 0.805,0.242 0.805,0.242 0.805, 0.242  0.805, 0.242  0.805 , 0.242
z1, y1 (V) 0.712,0279 0.712,0.279 0.712,0.279 0.712,0.279 0.712,0.279 0.712, 0.279
z2 , y2 (B) 0.847 ,0.098 0.847 ,0.098 0.847 ,0.098 0.847 ,0.098 0.847 ,0.098 0.847 , 0.098
z2, y2 (V) 0.778,0.200 0.778,0.200 0.778,0.200 0.778,0.200 0.778 ,0.200  0.778 , 0.200
A1, Az 0.5, 1.0 0.5, 1.0 0.5, 1.0 0.5, 1.0 0.5, 1.0 0.5, 1.0
g1, 92 1.0, 0.32 1.0, 0.32 1.0, 0.32 1.0, 0.32 1.0, 0.32 1.0, 0.32
r1(pole) 0.468+0.001  0.469+0.001  0.474+0.001  0.467+£0.001  0.466+0.001  0.46840.001
r1(point) 0.586+0.003  0.601+0.004  0.620:£0.004  0.600+0.004  0.594+0.003  0.606+40.005
r1(side) 0.50440.001  0.506:+0.001  0.512:0.001  0.504+0.001  0.502+0.001  0.5044-0.001
r1(back) 0.526+0.001  0.529+0.001  0.53740.001  0.52740.001  0.5254+0.001  0.52840.001
ra(pole) 0.24440.001  0.247£0.001  0.244340.001  0.248+0.001  0.243:+0.007  0.24740.003
ro(point) 0.357+0.001  0.360+0.002  0.356+0.008  0.36140.001  0.314+0.022  0.33540.023
ra2(side) 0.254:+0.001  0.2574+0.001  0.2544+0.001  0.25840.001  0.2524+0.005  0.25740.003
r2(back) 0.287+40.001  0.289+0.001  0.28640.001  0.291:£0.001  0.281+0.009  0.28840.005
Zwt(O - C)? 0.027 0.033 0.026 0.020 0.024 0.019
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x

3(b). #A B,V &&= g0 tst WD 84 4}

parameter 1960 1966 19734 1986
(without spot) (with spot) (with spot) (with spot)
mode 4 4 4 4
q 0.2754£0.003  0.279:40.001  0.235+0.001  0.291+0.002
Q 2.410 2.419 2.318 2.447
Qa2 2.47840.011 2.480+0.009 2.3184+0.003 2.529+0.008
i 80.81 80.81 80.81 80.81
T 6400 K 6400 K 6400 K 6400 K
T2 555549 K 5533+9 K 5566+8 K 5434411 K
L1/(Li+L2)p  0.885+0.001  0.884+0.001  0.88440.001  0.89340.001
Ll/(L1+L2)v 0.876:10.001 0.87310.001 0.87340.001 0.88410.001
z1, 1 (B) 0.805 ,0.242 0.805, 0.242 0.805 , 0.242  0.805 , 0.242
z1, 4 (V) 0.712, 0.279 0.712 , 0.279 0.712 , 0.279 0.712 , 0.279
z2 , y2 (B) 0.847 ,0.098  0.847 , 0.098 0.847 , 0.098  0.847 , 0.098
z2 , y2 (V) 0.778 ,0.200 0.778 ,0.200 0.778 ,0.200  0.778 , 0.200
Ay, A2 0.5, 1.0 0.5, 1.0 0.5, 1.0 0.5, 1.0
g1, 92 1.0, 0.32 1.0, 0.32 1.0, 0.32 1.0, 0.32
r1{pole) 0.463+0.001  0.4624+0.001  0.475+0.001  0.45830.001
r1(point) 0.629+0.003  0.62840.025  0.64440.003  0.624+0.002
71 (side) 0.4994+0.001  0.49740.001  0.514+0.001  0.493=+0.001
71 {back) 0.523+0.001  0.52240.001  0.538+0.001  0.518:0.001
ra(pole) 0.24140.003  0.24340.003  0.24340.001  0.24240.003
ra(point) 0.29340.011  0.29840.011  0.3374£0.021  0.292+0.007
ra(side) 0.24940.005  0.25240.004  0.252:40.002  0.250-0.003
ra(back) 0.27240.007  0.27640.006  0.28540.003  0.273+0.004
Zwi(O — C)? 0.024 0.030 0.026 0.017
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5. 40t & E9

o] Ao A WD B & A231o] 1997-1998'd AK Her?) FE 2 AL EA3 d3 AK Her:
HE2Yo) 7i7te By ey 24 ZNE 4& £ ARoY FE2YP BHovE YUY
& féﬂ F5to] FA) AK Hers FE o 77t £8l3 T+ 9228 ezt & ¢ AR 84

HEYolglne B 4 gl
FA AEEH S HAGARS} e FHAZE E8Ee] AK Hers] FAF7) W3l FAHS 4
HEH AK Herd] 2H 7] ZFHFE7I7F 19903 % ©]F Borkovits & Hegedus(1996)2] o

A Qoix & W7t dehideh tebd] Selg (0-C)& obA7bx) wEA e FAF7) W
T4 A= Y A, A 2 2EL 4L
Obs. year  Lat.® Long. Rj,,, T.F.pot
1966 90° 98° 30° 971
1973 90° 56° 30° 973
1986 90° 66° 30° 982
1998 90° 120° 30° 985
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E 5. o] A7l BFEE AK Hero] F4417}
MIN I (JDg) MINI(JDg)
1% 2450889.2100 2450890.2653
R 2450889.2102 2450890.2656
I 2450889.2105 2450890.2679
0l ZAAZt FZ 02 AK Her?] T4 F7) ¥zl ti3t A2 2
238t 74 sted L2 4u)( A" F BSRI-97-5426)

A90) YL BAFD 9o} A&7
A7} A oF T Aolth
ZAe] 2: o) AT+ 19979 E /Y ]
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