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CEPEMEINHBNE 3BE3 N
Mpunoxenue Tom 2, ¥ 7 1974

liaposoe ckonaexue 1C 4499
K.P.®oypkane, X.P.l1abopne, X.C.Apuac

Ha ocuoBe usMepenuit 6 naacrudok B u 6-Tu naactunok V Opiaa mo-
CTpOeHAa fuarpamMma UseT—BeAuuMHa U U3MepeHbl Beanuunsl 171 3Besnl,
3anojo3peHHoi B nepemenHocT. [IpuruMag Ang abConw THO! BeauunHbI
3pe3f Tia RR Lyr 3HauyeHue MV=+03“5 U OAS COPUSOHTANbHOA BETBHU
CKOTUIeHMs 3HAYeHue BUAUMON BEIMYUHBI m,, = 17076 nonyuyen BuAMMbLH
MOJy b paccTofaus Mo da\:,p‘ 17.26. Tlpu noraouennu A, = 1705 sto co-
OTBETCTBYET MCTHHHOMY Moaymo Mod =16.21 u paccrosamio 17 Knc. Pac-
CTOsIHUE OT rairakTuueckoit naockoctu 6.1Knc, xapakTepHo [As mapoBbiX
CKOTLIEeHUA Manoil MeTajlluuHOCTH,

The Globular Cluster 1C 4499
by C.R.Fourcade, J.R.Laborde, J.C.Arias

The colour-magnitude diagram of the globular cluster IC 4499 was
constructed on the base of 6 B~ and 6 V-plates obtained with the 154sm-
reflector at Bosque Alegre (Argentina), 171 stars suspected in variabi-
lity were measured. Adopting for the absolute magnitude of the RR Ly-
rae stars the value M\BR=+0.mS we have obtained the apparent modulus
17™M25, Since the adopted absorption is Ay= 1705 a real modulus is 16721,
which corresponds to a distance of 17 Kpc and height above the galac-
tic plane of 6.1 Kpc. It is characteristic for a globular cluster of low me-
tallicity.

The Julian Dates of the plates are given in the Table 1, Table 2
containes V—magnitudes and B—~V--colours of 162 stars designated on the
Figute 1 by letters, B~ and V—~ magnitudes of 171 stars suspected in va-
riability are given in Table 3. Figure & shows the colour~magnitude di«
agram of IC 4499,

BBeneunue

Liaposoe ckomnenne IC 4499 [a= 1415472 5 -—-82°04, 1960; 1=
=307.36, b =-20°50, kaacc KoHueATpauuu XI (RocraTouHO paccesHHOe)]
uMeeT oueHb caabyio MOBEPXHOCTHYK APKOCTb. JTO O3HAYaeT, YTO CKoM-
aeaue aunbo ouedb ynaneno, aubo MCHBITHIBAET 3HAUYUTENbHOE MOTAOIUEHNE,
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Hawy nabaofgenus paspewaoT 9TOT BONPOC, MOCKOJIBKY OHY NMO3BOASIOT
BbIUMCANTD MOKPACHEHME, A OTCI/Ja M UCTUHHBIA MOAYJIb pacCTOSHUS.
Kapra ckonaennsi usobpaxena na puc. 1 (M, BRIaxsm ),
"~ Habaopgenus.

Bce nabaopenus Gblay cienans B HbIOTOHOBCKOM dokyce 154 cm ped-
JekTopa (3epkaio 3aguarpagiuposano o 110 mm) Ac'rpocpmsuqecxoﬁ CTaH-
uun bocke Anerpe, Koprosa, Apreuruna.

B rabaune nepeuncasercs ucnoab3oBauHubii dororpaduueckuit Ma-
Tepuai:

Tabaugal

Kauauckue naTel M 9KCNOBULMM NAACTHHOK, YKABAHHHX B Tabi. 3
Julian Dates and exposute time of the plates mentioned in Table 3

B(103a0+GG13) V(103aD~GG11)
plate JD. , € plate J-D. €
8122 2439916.7369 30™ - 7658 2439267.8378 40"
8132 919,6781 30 7942 624.8415 40
8274 400285708 40 8118 916.6032 30
8283 029,6229 40 8168 952.8139 40
8832 707.6576 30 8282 40029.5910 40
9546 41807.5865 45 8833 707.6938 50

Ksasu-AsarpamMmma yser. BeAMYMHA,

Ha puc.1 ormeuenn 182 3Besssi, o6o3Hauennble B aid aBuTHOM nopan-
ke, 20 u3 3Tux 3Be3dj 6nianm oT6pomenn us-3a QOTOMETPHUECKUX TPYIHO~
CTefl mpu uX u3MepeHusx (TecHble KpaTHbie 3Be3jbl). Ocranpusie 162 3pes-
Abl faHbl B Taba. 2, Tle NpUBOAATCA MX B u V BeAUUMHEL.

KBasu—puarpaMma LBeT—BEJAMYMHA NOAYUYEHA HAHECEHNEM BEMYMHBL 0
npoTuB Gp -0y, rAe 6, OTCUET UPUCOBOrO QOTOMETPA, yCPEAHEHHbI To
BCeM NAACTHHKAM Kaxjoro usera (puc.2).

Ha kBasu—auarpaMme Mbl BUAKM XOPOLO BbIPAKEHHYI0 FOPUBOHTANb-
Hyl BeTBb C XapakTEepHbIM npoBajomM B obiacTu 3Be3[ Tuna RR Lyr u
BETBb I'MI'ABHTOB C KPYTBHIM NMOABEMOM, OBLIYHBIM [ CKONJACHMH raiax-
TUYeCKoro rajo.

AimarpamMma OBeT—BeAUUMHA.
I'1aBHO/ Heabl0 HAacTOAWEro uCCAeNoBaHKS Oblaa KaaubpoBKa KBa3m—
AMarpaMMbl UBET-BEIMYMHA C LEJBK ONpefeNUTb €€ HeU3BEeCTHble Xapak-

- TepucTHku. [IpefBapuTenbHBI Mepexol K 3BE3AHHM BeAMUMHAM 1 NOKa-

3arenaM Ueera Obla cllesan NpUBA3KoH K crampapry B NGC 121, koropuii
noayuun Tud ¢ (Tifft, 1963). Jas sroft neau Oblam noayuesn: naphbi
NJIACTHHOK COOTBETCTBEHHO Afii NGC 121 u IC 4499 B IByx userax V u
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B B Teuenyue OJHON HOUM, KOT[a CKOMJeHud Oblay npubausuTesbHO HA OAu-
HakoBoiff BbicOoTe Hapg ropus3oHroM. Takum obpaszom Obina moayuena au-
arpamMMa lIBeT~BeJUuuHa, n3obpaxeHHas Ha PUC.d.

TwareapbHOe CpaBHeHue C APYrUMMU AuarpamMMamy LUBeT--BeIuduHa no
AUTEpaTypHbIM UCTOUHMKAM NMOKA3bIBAET 3AMETHOe CXoACcTBO Mexay IC 4499
U NGCT7006 [Conpuax, Baligan (Sandage, Widley, 1967)].

MeramiMyHOCTh HU3KAE,' UTO ciaejyeT u3 AV (CM. fajxee), HO pacnpe-
fiefiedue 38e3] BMOJb I'OPU30OHTANLHON BETBU MO HEJOCTATKY IolyOblX
3Be3/l CKOpee COOTBETCTBYET CKonjeHussM OoJjee BbiCOKONA METaNIMYHOCTH.

PasHOCTs Mexay cpefHell BeauuuHok V T'OpUBOHTANLHON BETBU ¥ Be-
JyuuHo#t V BeTBU ruranToB npu (B-V),= 124 (B HameM cayyae gas B-V=
=1775) pasra AV=301

[ToxpacHeknne, paccTosHKe, NPOCTPARCTBEHHCE NOJOXe-
EXe U guamMerp.

[loxpacHeHue Obla0 BHUKMCAEHO clefyouuM nyTem: CoHaul x(San«
dage, 1969) noayuun ans roayboit u xpacHoil rpamun obaactu 3aHATOH
agesfiamu TMna RR Lyr (B—V) =07175:0005 u (B=V),=01420:0"005
coorBeTcTBeRHO; y IC 4499 9Ty rpadunbl COOTBETCTBYIT 3HAUEHMSIM
(E=V)=0T52 y (B-V)=0T76 cooTBeTrcTBEeHHO, YTO /[aeT NOKpACHEeHKe
0350 £0003.
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Tabauuga 2

3Be3gubie Benuuuanl ¥ mBera 162 3Be3s B IC 4499
Magnitudes and Colours of 162 stars in IC 4499

\% B B~V Star \% B B~V

Star
B 15700 15760 1"60 bF 176 ¢ 18.54 0.85
C 1427 1598 1,71 bG  17.38 18,65 = L27
E 15.09 16.62 1.53 bH 16.24 17.28 1.04
F 15.27 16.82 LS5 bl 16.90  18.16 1,26
G 15.50  16.65  1.15 bJ 17.44 18,66  1.22
H 15.91 17.37 1.46 bK 17.63 18.47 0.84
I 15.41 16,69  L.8 bL  17.94  19.14  L20
J 14.80 16.12 1.32 "bM 17.86 18.72 0.86
K 14,93 16.74 1.81 bN 16,08 17.07 0.99
L 1557  16.44  0.87 bN  17.52 1870  1.18
M 13.68 15.12 1.44 bO 15.48 16.52 1.04
0 13.46 14.94 1.48 bP 17.53 18.34 0.81
Q 14,75 16,14 1.39 bQ 16,93 18.07 1.14
T 1472  16.03  1.31 bR  16.63  17.46  0.83
X 13.76 14.92 1.16 bS 17.32 18.36 1,04
Y 14,962 16..06 1.14 bT 17..10 17.89 0.79
V4 15,52 16.35 0.83 bU 17.26 18,66 1.40
aA 17.92 18.88 0.96 bV 17.36 18.17 0.81
aB 17.66 17.86 0.20 bW 17.21 18,17 0.96
aF 17.08 18.16 Log bX 17.21 17.17 0.52
al 14.75. 15,88 1,13 bY 16.54 17.68 1.14
aL 17.96 19,19 1.23 bZ 17.19 18,17 0.9
aM 17,94 19,08 1.14 cC 17,73 18.88 1.15
aN 17..97 19.00 1.3 cD 17,72 18,66 0.94
aN 14,32 1514  0.82 cE 1775  18.18 0,43
a0 14.58 15.68 1.10 cF 16.60 17.75 1.15
aP 17.20 18.49 1.29 cG 16.64 17.88 1.24
aQ 14.80 16,32 L.52 cli 16.77 17.78 1.01
aR 14.32 1634 2.02 cl 16.42 17.54 1.12
aS 16.09 17.26 1.17 cJ 17.22 18.02 0.80
aT 17.68 18.38 0.70 cK 14,58 16.35 1.77
al 14.83 16.23 1.40 cL 17.12 18.21 1.09
aV 17.80 18.88 1.08 cM 16.09 17,37 1.28
aW 15,33 16.63 1.30 cN 15.87 16.91 1.04
aX 17.60 18.28  0.68 cN 17.25 18.32 1.07
a 16,96 18.10 1.14 cO 17.76 18.08 0.32
aZ 17.93 18,33 0.40 cP 15,66 16.64 0.98
bE 17.76 18,28 0.52 cQ 17.54 18.93 1.39
bC 17.80 . 18.94 1.14 ckR 15.60 16.65 1.05
bD 17.65 18.88 1.23 cS 17,18 18.14 0.96
bE 15.67 17.13 L.46 cT 17.42 18.54 1.12
7
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Tabauna 2

. (npomoaxenue)
Star \% B B~V Star \Y B . B~V
cU  15.72 16.85 L.13 e0 16.73 17.59 0.86
cV 17.16  18.04  0.88 eP 1628 17,71 1.41
cW  17.18 18,22  1.04 eR 16,61  17.88 127
cX  15.24 16.70  1.46 eS 15.23  16.82  1.59
cY 15.88  16.91  1.03 eT 15.87 16.81  0.94
cZ 15.94  16.68  0.74 eU 1545 16,31  0.86
dp  16:12 17.54 1.4 eV  16.89 17,90  1.01
dE 16,02  17.04  1.02 eW 1676  17.66  0.90
dF 15,54 17.18 1.64 eX 15.58 16.66 1.08
dG 15.06 16.72 1.66 ey 16,38 17.69 1.31
dH 17,20 18.04 0.84 eZ 17..00 18.11 1.11
dI 14,85  15.83  0.98 fF 15,41 16,93  1.52
dj 17.63  18.06  0.43 fG 15,01  16.72  1.71
dK 17..59 18.36 0.77 oy 17.01 18.00  0.99
dL . 16,52  17.79 127 f1 17.76 18,54 0,78
dM  16.86  18.02  1.16 £] 16.96 17,97 1,01
dN 17,63 18,78  1.15 fK 16,86  17.98  1.12
dN  17.44 1855  1.11 f. 15,98  17.09  1.11
do 16,97  17.90  0.93 M 17.79 19,07 1,28

dp 16,53  17.52  0.99 N 17.21 18.35  L14
do 1591  17.21 130 N 15,59 17,09  1.50
dR 16,61  17.79  1..18 fo 15,42  16.40  0.98
ds 14,58 15,57 0,99 fP 17.48 18,54  1.06
dT 16.69 17.75 1.06 fQ 16.76 17.84 1.08
du 15,09 16,18  1.09 fR 17.52  18.83 1.31
dv. 16.84  18.03  L.19 fs 15.45 17,02 1.57
dw  17.25 1823  0.98 fT  17.47  18.35  0.88
dx  17.66 18,55  0.89 fu 17.81 1875  0.94

dy 17.34 18,48 114 &v 1652  17.37  0.85

- dZ 17.11 18.21 1.10
eE 16,16 17.13 0.97
el 17.71 19.14 1,43
eG 17.71 18.61 0.90

2{ i;ig igi;’ ‘;'gg 26 17.26 1834  1.08

L ° 023
e]  14.66 1585  1.19 B7 1675  17.98 1
eK  16.83  18.04  1.21 B8  17.14 18,22  1.08
eL 14,23 1557  1.34 B9 17.78 1828 o,gg
eM 14,16 1642  2.26 10 17.82 1817  0.35

A11  18.05 19,07 1,02
eN  16.82  18.02  1.20 514 1630 1716 0.86

Al 17.67 18.88 1.21
‘A2 16,65 17,53 0.88
a4 17.66 18.66 1.00
a5 17.41 18,51 110
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Tabauya 3 (TmpooJXeHue )

Star 8122 8132 8274 8283 8832 9546

166 17.97 1791 18.07 17.% 18,17 18,01
167 17.57 1775 18,01 17.66 18,19  18.23
168 18.89 18,84 19,06 19,06 - 19,04
169 1922 19,01 19,00 18.89 19,00 1912
170 18,45 18,52 18,53 18.47 . 18,60  18.46
171 - - - - - ~

Star 7658 7942 8118 8168 8282 8833

166 17.58 1757 17.74 1767 17.65 17.72
167 16.60: 16.95: 17.0: 17.50 17.32  17.50
168 17.99 17.91 17.80 18,01 18,00 18.10
169 17.89 17.87 17.86 17.87 17.85  17.85
170 17,57 17.56 1770 17.92 17,74  17.64
m - - - — - -~

[Ipuaumas pas abconioTHON BeJuuuHbl 3Be3] Tuna RR Lyr Mv=+05“5,
a ans BUAMMON BeAMUMHBI 3Be3[ IOPU3OHTAABHON BEeTBU mV=17m76 mno-
JAyyaeM BUAMMBIA MOAYJb PacCTOSHMS Modv =17m26. [IpuEnMas noruao-
menue Ay =1l 7105, Mel noayuaem ucmnnuﬁ MOJIleb paccrosHus ModV
=16T21, KOToprﬁ cooTBeTCcTByeT paccrosuuio 17 460 nc u BeicoTe Han
naockoctbio INanaktuku 6 100 nc, yro xapakTepHo AJs MApOBBHIX CKOMIe-
Huii HU3KOH MeTalaAMyHoCTH. Eciam nuamerTp CKonaeHus OnpejeauTb 1Mo
HauboJee yraleHHbIM MepeMEeHHBIM 3Be3/JaM, Mbl noayuuM 81 mc. JI06o -
NBITHO CPaBHUTb 3TO 3HAUEHMe C AMaMeTpOM cKonaeuus Palomar 3 pas-
ubiM 83 nc[bepbuax (Burbidge,1958)].

[lepeMesHNe 3Be3[H.

B cxonaenun IC 4499 Onixa o6mapyxena 171 nepemenras 3Be3na
doypkane u Ap.(Fourcade et al., 1969). B nacrosamem uccienona-
HMM 9TH NepeMeHHble Gbliu U3MEepeHb Ha eCTH NAACTHHKAxX B MOJOCax .
B u V. Tabauua 3 cofepXuT u3MepeHHble BeAUUuHbl BCEX NepPeMEeHHbIX
3Be3/l, pacnoJoXeHHbX B NOpPAJKe uX HOMEpOB. Malzoe uuciao naacTHHOK
He [laeT BO3MOXHOCTY IOCTPOUTH KpuBbie Oaecka. OfHako sTo Oyner
cpenano B gajbHeiimeM; TeM He MeHee puc.4 AaeT npelcraBieHue o
NoJOXEHNH STHX 3Be3[| Ha [AMarpaMMe LBeT—BeIuuMHA. BUAMMbIE Beauunu-
Hbl ¥ IBeTa nepeMeHHnIX 3Be3/l OblaM noJy4yeHbl oCpelHeHueM H3Mepe-
Huft B u V- Beauuun MO OTAENbHBIM naacTuHKkaM,. Puc: 4 nokassiBaer,
yro GoabuuHCTBO nepeMeHHbx B IC 4499 npumamaexmut x Tuny RR Lyr,
Jpo MpEeACTaBIieT MHTepec AIdA AanbHeHmuX UCCAeHOBaHMMA, T.K. UMCAO
3Besq TMNa RR Lyr OueHb BEIUKO AJf CTOMb 6EJHO HACEJEHHOTO CKOM -
JeHus.
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Jureparypa.
Feobuax u ap., 1958 -Burbidge E.M., Sandage A,, Ap] 127, 527.
Conpguax u gp., 1967—Sandage A.R.,, Widley R.L., ApJ 150, 469.
CoHaAMAx,1969~Sandage A.R., ApJ 157, 515,
TudopT, 1963—-Tifft W.G., MNRAS 125, N 3.
doypkajie u Ap., 1969~ Fourcade C.R.,,Laborde J.R., "Mcmorie
della Societa Astronomica Italiana™, vol.XL, fasc.l, 1-5.

AcrponoMuueckas obcepsaropu, [Tocmynuna 6 pedaxyuio
Kopnosa, AprenTuna 6 aneape 19741,
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