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20041 3¥€ 25¢ 5 4Y T HFAAEN Y 1.8m Fd 43 BOES(Bohyunsan Optical Echelle
Spectrograph) & AHE-3t AG Vire] 224 R3AEE s, A 24 F 597409 29
EFS drh HA4AY ANNEEE 27) 935ke], XA BES(CCF; Cross-Correlation Func-
tion) ¢} A& % 7184 (BF; Broadening Function) & &8 ~HE# 9 Ao A&t ©

o, A FEE EME Boto] A ANMEENE A4 Y ¥, AFES -5":’51
£ B3t F AR ANMEES BF 38 £ g} £l £33 A= 24(K1=90.5km/s%}
K2=258.8km/s)$} Bell, Rainger, & Hilditch(1990)2] =333 2R E AG Vird 22U &
e oS Zo] 423G &, My = 1.99Mg, M2 = 0.62Mg, R = 2.21Rge, Rz =
1.36Re, L1 = 13.17Le, T8I Ly = 3.47Le. 227F 28 2t 4EEe) A3t 973-L Bell,
Rainger, & Hilditch(1990)9] %R o 33, 35 £33 o gic) 428 EE ANAEEIAE
AR d3}, AG Vird 2" £5 = oF +8km/s9) vix 3 £ AAE Vet T8 o
317} Qian(2001)0] A tsk A3 A FAZE EFof o8] doldtii B AL 4 e 2
Ag 2§ & gk
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ABSTRACT

We performed a new high-resolution spectroscopy of AG Vir for 4 nights from 25
March 2004 using the BOES (Bohyunsan Optical Echelle Spectrograph) attached to
the 1.8-m reflector at Bohyunsan Optical Astronomy Observatory, and obtained a
total of 59 spectra where all orbital phases are covered. To get the radial velocities
of the binary system, both method of the CCT (Cross-Correlation Function)and the
BF (Broadening Function) were applied to the analysis of all the observed spectra.
From these, the CCF could calculate the radial velocities of the primary star alone,
while the BF could determine those of the primary and the secondary components.
New absolute dimensions were deduced with the combination of our spectroscopic
orbital elements (K1=90.5km/s®} K,=258.8) and the photometric solutions of Bell,
Rainger, & Hilditch (1990): M;=1.99Mg, M2=0.62My, R1=2.21Rp, R2=1.36Rop,
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354 KIM et al.

L;=13.17Ly, and L2=3.47Lg. Our absolute parameters are larger and brighter than
those derived from Bell, Rainger, & Hilditch (1990). We re-analyzed all the previous
radial-velocity curves of AG Vir and, as a result, can see that its system velocity
scatters largely up to + 8km/s. However, we, at present, cannot determine this as
the light-time effect due to the third body, which was suggested as a cause of the
orbital period changes by Qian (2001)

Key words: eclipsing binary, AG Vir, spectroscopy, radial velocity, absolute dimension, light-

time effect, system velocity

1. M

T

Guthnick & Prager(1929)°] 23] W34 o= X2 w5 AG Vir(HD 104350, BD +13° 2481,
HIP 58605)% £33 o) A8V F43} Fo~69 wHAdo) <F 096427 o) 3 RAFVIZ AA=E 53
+ 2H &% A (Shaw 1994)0]th. o] e FEZHLE FI4(53], 94 0°.009} 0°.04 Ale])eA
Eol3 w73t E Holx, 14 0°.259) w77 1A 0P.758] w71 R T} 0.706~0.709 A= o g
< O’Connell E3-E BAT. oj2j3t F=sle] AAL 7337 918+ o) Aol 24 FA
#Z(Wood 1946, Szczepanowska 1958, Fliegel 1963, Binnendijk 1969, Blanco & Catalano 1970,
Niarchos 1985, Kaluzny 1986, Michaels 1988, Bell, Rainger, & Hilditch 1990)¢] o]& o] Ft}. 3+#H,
AG Virel £33&%-2 Sanford(1934), Hill & Barnes(1972), 28 I Bell, Rainger, & Hilditch(1990,
o}& BRH=E <Fgh ol 2la) 3= 212, Sanford(1934) 9} Hill & Barnes(1972)2] 24 B3# 32
F3) A AAEEZ NS 49ty BRHY S84 £33 329 2o x 19838y 49 28U R E
49 %2 AF o2 RE 9A 1379 F AL AT AMLEERS EFHAE ¥, A5 AA
SIF FEo] o]Fo] AR &gtk BRHE AG Vird) 1990 o] & A3 AFE A48 Festz, 2
SV FH F=FAF o)F AAEEFHE £439 AG VirZh A8 g T3 2 # (hot spot =} cool
spot)ol] &E3n] £ AJRo] 2H2HE A9 A2 £2Y #4A(a marginal state of contact) o] A
U, E2E(F)7T & 48% A 373 &4 7] (deep-contact configuration)d oz F38% 3, 7479
Ao g 2d EFe A&

FH 2o, Qian(2001)& AG Vire] Fl= ZAR77F 2EH R 9 27| g40) 2719 JE=
o] ZtZ} 4099} 0.90032¢1 FH A F71W37F F 45 o WEFTt ALsATh L= AG Vird)
TAHQA FAF7] A7) BolR g A3 AA o) 23 AL Ze] o8 BB Ao 4
I, o] AAL] FAL A=RE 9AER 7Pt A3 AA Q) A AFE 0.079Me 2 A4E AT
Qian(2001)°] A e AX Y, AG Vire] A= ZHZ717F A3 AA o] o8] 7B oz W3ty Yo}
d, A ARFAL 4544 4% FYE A LTS T Aolnz BRAZ4N A2
AG Vire] AFF A AASEEE 40799 F712 X 7o) net W& Aolo}

25 o] ATE T FEH AT BASOE Aol AH 2uE F3Y AMSEIAS
do] o] RFARY HEo] o] 2B ZE AMSEZHE RAYORA BT AHT 5 It
PRAE 249 A0 2B AAGLA Bh £Y, o] BAS Bolo} HEH AG Vil AFF
A A A%%7} Qian(2001)0) A HLAZo) A3 WA 9 AL BFY 4 Y& MU A
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2. 2&0 xtg g

2004 39€ 259 R E] 2897 A] 497 R AR 1.8m FY A3 BOESE o] &3t AG Vird)
THHEE TP F 5909 ~2HEFDE At BOESE 7A 289 2P WA FAHRFE o &
Sto) AA Y & REAAR VAN EFE 53 FozN, T3 Hdel £378 A% A
9 3719 g8 BE5F A Uado] niHols #EH 44 CCD W Fojx 7 HA
of & vZFA 2HdEH] AAE A= AL X7 F4 YA o] ~2HEH 1}
R G CCD RHAA G4 22 Ao oA At BF, o] Adte] A4 FHo F
Ao B3V 9= 22 s Ao A8 Th-Ar vl 2298 tAAA Y &3 AFo vl 8
5352 Yot He AR 7HA T ok 23y, e naFd wold et 4EE st &
& AR A% B F8 T 474 2Q°ﬂ AR vzFd 34 1034 531, 29 EFHM ] ¥s)
g #AE3 33 CCD BwolA & HzZgdel ~dEd 9 2k 0.01A2 EEALE WA
4L sk

BOES® 3709 47 o} & A58 7H) FA/E 7HA T dew, 2] Aol ntet 34

g AA 3] AL FTHKim et al. 2002). FEFALL] A4

14 FAFE AT, 50 APH = S S BY
T BEAHO

O£ E FHATH AG Virs) BE3 HfEo] AL A o 2 HD8Y449(F6IV) S A3, £8
B AL 93] HR5501(B9.5V)3 HR3454(B3V) 2 ml 2 234 2stgch Adss 224 &
3 EFY o] vlstn B ZAC YA A AYsAT AG Vird] FH £717F % 0.64Y
AEQ AL 1H T AL 150022 H A AT ] 2E A L BEH dolAE= AE
H 04L& FAF7) 0 st < 2.7% A= Fete, 2HEG A /N 6 E 1 et EAIZL
< ZAsdot

B5AE9) A 2)ol £ IRAFE A3 cedred R 0] & o] §3ko] uholola G4 A4
WS L, echelle 71§ o]-§5a] 240 aMEHo R YAoHERS AT HFLAL H4
AR AE o AAAEH L L5 M(cosmicray)Z A A A F3Hnormalization) ¥ F F&
o) wro] X o) 4360 ~ 4435A 7} 4540 ~ 4600A - ZFebA) A Fsgch

2 -E fifo

1 AMEZZMO AE
ARG A HBEEY ANAEEE AT TS (CCF; Cross-Correlation Function)$} A2

7}8t<~(BF; Broadening Function)2] £4]€ E3tal 98 4 glon, Ei}*&d—l’f‘ﬁ“-’}‘-t Az

£5 3%
A3 A& ~AEYES M2 XA cross-correlation) Al A &= Aoz dE AMEEHI §
P elth a2y “4"1."@-/] Al EPo] Zhe §/N ¥ 7} 83| 34 ¥ FRol= AGBET
o A7 7F kst @& EA 3 ek ofef WhEhed, Rucinski & Lu(1999)7F A& AR & &
o]zt B3l (SVD; Singular Value Decomposition) & o] &3] A& A A e 28H Ho] AHH
I 53 9 =29 W]l & #4922 (de-convolution) st MEF7Hg,E 7ot WHOE, AG
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2% 1. BOESZ AEA #EF AG Viry AASE2H, 939 93 978 Q¢ Zz axgBad4s BF
e T AE AMEEolN, ALAT 44 7 A2E WDIS BAR gi B3] &3 ol2HQ
A& J Aot} ol 2L AZFNA o] EXE W RS UJehdTh

Virgh Zro] THE F go] B3 24 Fg oz sty VeEht: 2HET 3 HYH A9
EYORRE AASEIHE T8 o ol$ THF o th(0] S 5 2004).

A7 B35 vh 4360 ~ 4435A.»} 4540 ~ 4600A 3 d°] HAHAEZ G o] &3l AHEES
AE3AT ©] 9HA BEF FFAEL OE RN B3E T4 d-‘;—oﬂ HE Hl2E =
£ S/NHE 7R glew, °1¢H B2 F0.0228/pix BN, o] L SEF TAY AL B Y

A2 yolo Gt A MEEE= oF 1.5km/sol T}

F2 = AG Virst 3 EEAQ HD894499] A 2HER L BF A3, 9oM AFT F 4 g0l
Al AZE FFHES o83t ZAGAYF} HES7 }f&*% Ztzt et geh ZAGBY S o8
T A FFAY A7 et @] A AT 38 4 YQF 9, AR e
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L AAGAGFd AFF52 78 AG Virg] AJASE,

HID CCF BF HID CCF BF

(24530904) Vi(km/s) Vi(km/s) Va(km/s) (24530904) Vi(km/s) Vi(km/s) Va(km/s)
0.0385 59.9 57.0 -273.6 2.0018 33.1 72.3 -275.2
0.0620 67.7 65.1 -266.7 2.0219 73.3 68.2 —265.0
0.0825 68.2 63.3 -269.1 2.0419 31.3 70.3 -251.2
0.1025 71.7 67.5 -260.1 2.0619 65.8 63.2 -236.1
0.1224 67.1 62.8 -249.6 2.1071 22.2 40.7 -133.4
0.1424 30.8 61.0 -227.3 2.1271 2.6 27.9 -89.5
0.1624 51.4 46.6 -182.1 2.1474 4.1 23.1 ~41.5
0.1824 3.4 36.2 -126.8 2.1674 -3.5 -8.6 -15.8
0.2024 0.8 25.0 -82.2 2.1874 -37.5 ~-53.0 73.3
0.2239 4.8 19.4 -30.5 2.2074 ~59.4 -58.3 114.6
0.2438 -11.6 -14.6 -8.8 2.2274 -45.3 -61.6 151.2
0.2638 -48.7 -55.4 77.8 2.2474 -86.4 -73.7 177.3
0.2838 -66.5 -59.6 125.8 2.2673 -96.9 -80.2 198.2
0.3038 ~73.2 —64.1 158.6 2.2873 -106.0 ~90.0 210.0
0.9894 ~62.9 -85.8 193.7 2.3073 -64.9 ~90.7 224.9
1.0097 -105.5 -90.7 209.3 3.0152 -100.8 -83.8 231.4
1.0297 -106.8 -90.1 224.4 3.0352 -91.6 -75.9 228.0
1.0535 ~68.6 -93.3 220.7 3.0552 -79.7 -65.8 186.2
1.0735 -103.9 -86.2 227.3 3.0752 -65.8 -56.5 148.7
1.0935 -99.0 -82.8 221.8 3.0952 -50.8 -52.5 60.9
1.1134 -85.6 -72.6 227.7 3.1151 -35.8 -33.6 10.3
1.1334 -77.8 -66.2 167.6 3.1351 -19.0 -20.6 -38.0
1.1534 ~57.2 -52.3 134.4 3.1584 -0.8 8.2 ~86.4
1.1734 —43.7 ~45.3 45.8 3.1804 -0.1 15.7 -115.1
1.1934 -29.1 -24.1 -4.6 3.2004 -7.1 19.6 -171.3
1.2134 -14.2 -16.0 -52.4 3.2204 6.8 28.3 -208.7
1.2334 -3.4 10.1 -90.9 3.2404 0.4 52.9 -244.0
1.2534 -1.1 11.1 -132.8 3.2604 28.9 58.8 -258.9
1.2733 0.4 25.1 -181.3 3.2803 31.4 50.0 -257.4
1.2947 ~-0.1 39.2 -215.3

2 B4 Aol 24 MY ALSES BT 28 5 QoTh 7 TAGBUSYG 42
S E oS3l AT AUSES F 1] Pol M 2e

747 2891, 13 16 2HT) o] 1
M2 73 B35 AASEE el

2 23 A=oa0t Uy Sejz
SHEY AG Vire] 2% A= o49 Fo) E23g MEA AE37 431, & 19 AMAE 7
Z+e)l o g 3o AALEEE 1998l B H Wilson-Devinney %4 3 =(Wilson & Devinney
1971, Wilson 1998, ©}3} WD98)E AH&3to A Aoz BAsgch o), BRHY Hd&d %A
B (i = 89°.26+0.16, Th = 7400+200K, T; = 7000£200K, r1 = 0.514£0.001, r; = 0.315+£0.001) &
WD98 JAE) 9Fe 2 et AFF A AMLE(TE, A2d X5 v), B (e) 28
A (g e ZAAARE 3] EF A8 4AE 23} 2 2798 I XA A 73 BRES £
B ot A & 20] AL, o) BF AL LAR T3 AG Vird ANSEZANG 27 19 1}
BRigich 71A, A AMLS 7 A58 WDIS AR D E B4 5ol A&3

kd

O

T
e AR
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£ 2 AGVird] £ A=84.

Parameter BRH(1990) This paper
CCF CCF BF
~(km/s) -6.6(1.8)° ~24.7(2.2) ~13.9(1.1)
K (km/s) 75.7(0.6) 73.4(4.9) 80.5(2.5)
K> (km/s) 240.8(1.9) 235.3(5.4)° 258.8(2.9)
g(=ma2/m1) 0.314(0.004) 0.311(0.018) 0.311(0.008)
a(Re) 4.019(0.025) 3.922(0.169) 4.308(0.049)

FA% 949 NAEERAE AEA0Z BA%te BET N2d SE.
LR (9 249 A0S By oA AL

# 3. AG Vire] 29 B8,

Parameter BRH(1990) This paper
M, /Mg 1.61(0.03) 1.99(0.08)
My /Mg 0.51(0.01) 0.62(0.02)
Ri/Rg 2.07(0.02) 2.21(0.03)
R2/Rg 1.27(0.01) 1.36(0.02)

log g1(cgs) 4.01(0.01) 4.05(0.02)

log g2(cgs) 3.94(0.01) 3.96(0.02)
Li/Lg 11.48(1.12)  13.17(1.42)
La/Lg 3.47(1.15) 3.96(0.47)

Myoi(mag)  2.10(0.12) 1.89(0.12)

Mpor2{mag)  3.41(0.13) 3.20(0.13)

My (mag) 2.11(0.12) 1.90(0.12)

My 2(mag) 3.42(0.13) 3.22(0.13)

FAolth o, 1 19 of RE2 A oz 73 AF AL T A WD &3 o] BXE
W& FAE vepdth

FElE o] AP HEZIES BAE B39 M2 488 £33 A=24(Ki9) K2)9 BRH
o] £33 g o83 AG Vird] Ful EelFH LA4E & 337 Zo] MEA L&) ojd,
ANFE(L/Lo)S 5F(Meor) & AATE7) S350, Bl S U= (To)S BASF (Mboio)S &
Z} Popper(1980)7F AF& 3t 5780K S} 4™ 695 A23t1, FA T 94 9] <A AU SHF(Mv)E 2

7} Flower(1996)2] BALE H(BC) —0™.013 —0™.028 AH&3to] A2ttt

Q.

g2

Qian(2001) ] A kst vle} Zo] A3 AA 7t =R e VirA 8} AFE5A-2 AA AL AFF
AFAEAZLFS T AR o AE2AF ZA RFBSFAG Vird] Alad S =& FAT
Axde] X0 whet WE Aot wrebA] fEl& o| A 38 BE A4 =34 (Sanford 1934,
Hill & Barnes 1972, BRH)& WD98E A A5, I 2§ AEFZ71EeE 33 929 34

249 3 E 40) 23T 9§71 A, FF A 7H(mean time) L Z+ B4 A& ) 3 AA BF
A 23} op R g #E A 7ke] FFx) o, HF 7] 4 (mean epoch)S BF Al 7HE Qian(2001)2] AF
FE 84 (Min I = HID2439946.7463+0.64265043E) & ©]-&3lo] HHAAY 7 FAHAASLE
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System Velocity (yp, km/s)
n
l
e

[ i I i L L I — I
-20000 -10000 0 10000 20000
Cycle
292 AG Virs] A% ANSE, 42 F 49 HEAAE Al2E SEo0)1, AHL o] 2AA FAL A

A Hl

bl i=4 3 Ris — %

EEolth. AG Vird 39 Aad 5+ o £8km/sE 2 ATE Bojn WAdte WY, o)A OR {2%
A ael &0l Bl Z2 0.40km/s2 200] A= &r}.

o} F 494 B kel o], AG Vire] AFHA A MG EE 729 F < 16km/s(3 4 ~13.9km/s,
2o} 2.1km/s) T A A A, A3 AA Y FAL AEE 422 M EE(Qian 2001), AG
Vird] o] 27 AaFFH AJ2H £ 5 (Mayer 1990, Pribulla et al. 1999)+=

51564
1
P 1)

Yo = Yt + KlZ[COS(wE +w0)], K1 =

th A7NA, o} e 42 BAAA G AAAY ARFA ALSEE vehdnh EF, K1 = FA
Na" 5T A Zo| W, A9 P FAL AR BAZH S0tk 7 AFE2] B
23 2o} vy (km/s), y(km/s), Ki2(km/s), A(day), Piz(year). %2+ AG Vlr./] Al2H" &

7b A3 AA ) BN AL et Weh=xE AHE 7] 98, Qian(2001)2] FAIZT AAE 2
A(Pr2 =409, A = 0.20032)9} 4] (1) ©]&38}o] o] 28FQ AFF4 ANASEFAE ALt
ojmf, AG Vir2] Al2® £x9] v FH(Kyp)> oF 0.40km/so] 1, AA AL A& £E(v)= BRH
o} 22| AA" £5 o] FFAQ -5.9km/sE AHEsHHTh I 2+ AG Vird] AFFAH AdE=
2 Vel Aog, AME o) Aol T3 o)2HQ FAN A2H 2o, 48 92 WDISR

[*3
—
pran

Mo
:L

>
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E 4 AG Vire] 228 RE AUSEIAS AR5 45T BT AL
Parameter Sanford(1934) Hill & Barnes(1972) BRH(1990) This paper
7(km/s) —13.4(3.5) -5.8(1.3) 2.1(1.2) -13.9(1.1)
q(=mz/my) 0.311* 0.311* 0.315(0.008) 0.311(0.008)
a(Rg) 4.274(0.260) 3.797(0.095) 4.013(0.046)  4.308(0.049)
Mean time(HJD) 2426844.0830 2440680.7880 2447282.0290  2453091.6600
Mean epoch{cycle) -20388.5 1142.2 11414.1 20454.2

Y AP E nAHARE AL

2 £ 49 F5ADE AG Vire] A2ad Sxojrh o] TPA BRo], AG Virs] #EH A&
&5+ olAZA o £8km/s2 £ HUAE Ho|X & W, Qian(2001)2] FAIZ AFE2RE
AlAad 2o Uk E 2 0.40km/s2 208] A= ) webd AA2A A3 AR 7Hdo] £
o g8 AXE Lerhn BR A £ Aok 2t azﬂ_r-z— Nad £x9 BA7 B3RS
RE= (£3.5km/s o) 3h)ell w1 F 29 B= 2 Aol Lol FRI)

y

J[N’ o

© o do it

5 29

2120043 39 25U -] 28U 7HA] & 4U3 BOESE 83t AG Virg #3#5331, d
A4l A F 50719 AAAEYL A3t o] A7 E LA4B 49} Rucinski & Lu(1999) 7
ANG FHEUE B AL ABZARSE B3 RE 20| 453 A3, TALBVSE
F4 NASETE 98 4 99W 38 ASZH95E BE T 4829 AHSES BE Qe
& ASUTh o1& AG Virsh & SHAAEANN AE57 1848 Qe Aol LARBURT 247
WA NAEE 248 BS H25E 5 Yok ALS A7 EHER 2 A STHLu & Rucinski
1999, Rucinski & Lu 1999, Rucinski, Lu & Mochnacki 2000, Lu, Rucinski & Ogloza 2001, Rucinski
et al. 2001, 2002, 2003, Rucinski 2002, Pych et al.2004).

FHE F UYL PR AMNLEZH L WDIS BAYRES
AE2Z7Hg £40) 93 £33 A=849 BRHY] 53383 28 AG Vlrsl Ad £3 %%
A 42Tk E 30] AN AAY, $27 428 7 42 Ee) AP WA3L BRES gt
H 27, 3= =9 o dk 999 BRHY ZA4AES 240 o8 B A= LLE 03 ol A
2 AR, A23HGS B 9 F 4R AASE BAF K9 Kok ZASBES
9% wrAZ Rt 247 oF 6km/s2} 21km/s A% T ITHE 2 FR). o
% 0 PRI 4FTABH0 /AT R02 AAY
9 AR, SREH L SBeWo] o2 AR o] Hasse Wy,
B¢ a0z 2997 90, £ AFEATS —ﬂr@ & Eoa) 22
28 A0 BeiFe] THE o 78 YA A=A 5 AL

33, o] 7oA+ Qian(2001)°] A3t A3 ZMH EA ARE shetstr] $13ke, AG Vird]
EVE BE AUESEE WDOSS ©|83t] T4& oz ARAgch 2 434 AG Vird] &3
N7 A2l St 23B5e] R W F 2 BE 2 4T Bl AW, o] A A3 B
9 A F54€ AF%E A0 BINE A8 LI Se17h o] ATNA Ao BePe

::‘.
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