J. Astron. Space Sci. 11(2), 208-231 (1994)

HS CCD %9 3=
2% 3
AR RI AFHE2 3}

e
A&tz AL}

THE ACCURACY OF Hj3 CCD PHOTOMETRY

C. Kim
Department of Earth Science Education, Chonbuk National University
Seoung-Li Kim
Department of Astronomy, Seoul National University

(Received November 15, 1994; Accepted December 5, 1994)

X3 %

CCDsl &3 HB 33A1 9 228 & A7 918t HP &3340 384& 35
gtgich HBw ot HAy ¥E O o) 3 £ ¥ (flat fielding) & & & (dome flat)
3t &9 (sky flat) 2.8 $83le o] A7E Fd 9 UBV 534 <] B I 9%
Aoo N ZAE=d AL Fol7t UeUA T 2.3m FHA 4% B2
A2 BEAG F2 NYIAE 5o, 294 60cm FEF LR BE2
B4 i Ao AAgel A ¥Rtk B FE @l H¥ HFCCD &
o] AT E ZAEY] 98t A4 @ NGC2437& #3193 DoPHOTR %
F& T8 F, Stetson(1981)l o ¥ FA5Z AR} v Z3AT.

ABSTRACT

We have undertaken CCD observations of field standard stars with H3 pho-
tometric system to investigate the reliability of HF CCD photometry. Flat
fielding with dome flat and sky flat for HBw and Hfn filter was compared
with that of B filter in UBV system and, from these, we have not found any
difference. It was confirmed that there is a good linear relationship between
our HB values observed with 2.3m reflector and standard values. However,
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HB CCD PHOTOMETRY 209

Hp values observed with 60cm reflector at Sobaeksan Astronomy Observatory
showed very poor relationship. To investigate the accuracy of H3 CCD pho-
tometry for fainter objects, open cluster NGC2437 was observed and reduced
with DoPHOT, and the results were compared with those for photoelectric
photometry of Stetson(1981).

1.4 &

HB ¥449 Zx 23 91389 7/gd HF Z3A= qd 9 S3A 2 i3 o 180A
Axo W Hiw HES 27A 352 F2 Hiy 9UHE 7454, g F ¥89 FARZL
48627 22| A A<l 9788 tHCrawford and Mander 1966). HAS] ¥ WE & SR FHo| F
2 FARZ] A ZY] W ol ) hFolt ZFsE e 2 A I9¥E A vH
£ Aol Ak HB= As FY 4o &5 AF2 ALEH Y uvby &34 9 87 o] & £23%
o &3l 349 Bl 4% 2AEEY Wl AREHI T

©37) W5 3P0 431 YA 5 ol =(Dwarf Cepheid) N #/§0]1} § Scuti® W34 T2
E3%o] A, FPolug o] B9 M 23 F4£UF], FASE R EUFYHS 28 ¢ o uvbyHp
253A & ol 43 297t Wtk =% uvbyHB &23A S A4 o] dA R oA BEFOl B
25 97l i B2A BEH9 Ao W& o &o] gty ey Hiy ¥E BF T
7}Eo] F7] e o] FE I BRINE A5 LEAIZHE Bo| Folof = EAS JeH,
o]¥ o] f 2 oA AAE HEAH T EEo} 4T A3 d o] &HA RIFZ A=A
Aol

BAZ Bl v Bt FAE Lo €53 ¥2 CCDE H&7 2 A3l A9l HAv ¥
HEE B =20 Asd FEu(S/N u))7t & A2E 383 €& & Ak vKel F
EFAP o2 A2eE F ol AFRo| AN T 2o FBo] 7H3t7] fEof, ol 4
Gojl o 3 uvby &3 ZAHEo] FFZo] ve} gl Y G A3 Fde] JBHE BFL 17 9
e, 2 9 F9 Uz FU LU % FZe] 23l JFHA Y= AL € F 3
th. A43 CCDe g N2¢ FU I T9739] 24 el HE BFe] AAE F71E A
o2 QAH Y, & =EdAE o9 ARg AUt 5] HE F3A ¢ &8 ¥ A
o] A4 ol ti 3 CCD #&& 3t HF 53719 A= H & ZAMBIA -

2. 53 AEANY

#22 1993 249 219 3E 25U 7R QE¢] Vainu-Bappu AEdlA 2.3m YAIGHEE S
Z o] Fo]F=dl, NGC24374] ¢ 3t H3 CCDE &3¢ #8319 18719 ZH I 2 2.3m
2749 Fx3A(prime focus)ol ¥ CCDE GEC P8603¢]u] 3}2(pixel) = 385 x 5782.F
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3.8' x6.79] G s Fc} ALEB CCDE AN 9o FEE Fol7] 918l B4 39 §
2]9 zlelH, thinned CCD7} o} 7] o Eof ZHHFHE vehA]l gt =347+ Hiy 9
$- 12002013 HBw ¢ 3% 42024 600231 29 A4 (seeing) 2 4" ~ 5" A2 FA) 4L
Hol At
FEE V715 HE BETILE ABAY] S8l HE 23419 B384 & B33 ¢
2 574 &(Crawford and Barnes 1970, Gronbech ef al. 1976, Olsen 1983, 1984, Perry et
al. 1987) W& ¥t7] yf &, CCDE o] 4% 2.3m 2979 23 A2 L R E7}5319 of
ABTEE YA =Heod, o]l 45 V=970 o] 52 Yo] T FAIEY 2AE Fi:= B
A7L Yok L= o] ZTAE HAES] A TUAY £33 A YU e BERY HE
HAA st BYLE AP LB E FFo| X3EHA FEF AT
NGC2437(=M46)2 F A o] 273 =olv v 23 74U <7 B dL Wddez
AFEE= 1950 71z o2 3 Aol 7/39™ 5ol Y —14°420|t}. 23JEE 27 0] 232°0)
I 29T 40U, ol Ao YRS AL e A3 AHO Dell 1963, Stetson
1981). o] Ao FHPNAN FFoz ¢ 5AE Ho|Z R QA 4EU NGC24389] &
o, AEE A7 A o] Z&L 429 749l obde] #3330 Dell 1963). NGC2437-2
Smyth and Nandy (1962)°l ]3¢} A-FF=7t £45 20, Meurers (1962)) ¢]3le] T4
TF°] A Tk E3 Kraft and Landolt (1959) ¢} Sahade and Davila (1963)d] 2] 3}o 4
o] oz A== A Jle] 444 EL Pub, GI Pup ¥ GK Pupe} A=} ¢ 9
532 o] e 4FE AFstes Aol ol r] wEel, Aol Al 49E B3 BE34

£

#5E Hov st How 9E Zzel didte] A3 oz MY 33535, Aol 3t 49 Ale)
& f8td g 999 dF7 FAES YT ol goll G BEA 9 wN B
(FR3)sl7] 918t BEE HR28458 vl Y B35t =R 7123 23 o1
2§28 1] $l5te] HR28458 T& & W& o8 Aao] 2A DA
EY 2 19939 109 1595 H 184744 23R EU 9] 60cm PHATHF L2 v 23
¥ HY B34 ¢ 2712 33330 A28 CCDE PM512A 24 516 x 516 St22 745
o 4.3 x 4.3 9] A Z¥h. =&AL Hiy S 4§ 10024 200, Hiwoll di3tel & 87
of ma} 1024 M 202 Atelol A F3] 7iztetgich. &Y AR Ed e CCD v gt2& Wi %
B3 434 A AT RS SR Jog(vhdt 1993), oA A BELE B53} 7171
& BEXE ke 230 Q7] 2l CCD Al2"e) tl 3t 323 £4o] gl maly ¢
28 g9 HB BF% #50| u| 5 UBVRI $3AAY g 20L& 2ol df & A opiA 4,
2.3m F9A A3 AAE 2NAAED Y 60cm FRA ] 3 Ao} vz PoZH R}F o
E 2R E e CCDAIAR 3 A28 o5& AF8 & YT 71371 =71 & 328t
BE 35X 80 g 3 71719 A 13 (biasing)} E ¥4 59| A (pre-processing) 33
< IRAF A7 1A & A48t £8850. 2.3m 393 e2E § 97 3t S9L oF 32

R TN
o o H X
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o AMANEYANE F EYL ¥ F I A7) Q7] gl sbs AT A9t 44
o] HR 8242 A43te Ay #2890 A ZH UL P43A @2 Zzhe] 4 Yol
i3l IRAFH 71X ] APPHOTE A48t 53& 73 F, Al A9 538 JFsAo-

NGC24374] o] 2 B2 232 DoPHOT o 7] A (Schechter et al. 1993)& Al-§-3te] AR
t}. DoPHOT:= DAOPHOT ¥ ROMAPHOTS} 37 CCD &3 A8 A 2o dg ALS-E 2 9)
4], DoOPHOTS] &3¢ ¢]5(gain), 971 & 2(read noise)# w7 gt 5 2 Z& A 712
Y BAL Yl A5gwe A S04 g2 AAY geglel AuAe AR
AEH o TrA FHAYE Folth. =3 Schechter et al.(1993)0] 2|3t #4784 Tonry
1 of tj5te] DoPHOTS} DAOPHOTS] AA&EE W% A CPU Alzbe] zhzt 1.8417 &
15A17t2. 2 s} DoPHOTE AM#3t: Z$ AFH A wol A4y & Yot Ak &
# 2 th. DoPHOTE CCD A2A2 & 1% ZFHFNA=Z ¥93te] AHE3tE = SAAO(South
African Astronomical Observatory)2] Balona(1993) = DoPHOTE& A A &HAl &4 3tgi=dl +
A3 9 NGC20047F NGC21009] 4-5F = A DoPHOTE A% A% FA 9] o] AR F
A veistt 2 B33

3. 3245 9 &9

CCD =g e] AAEAANAN A gdol 0837 w &l Hiv e Hw HEll AT &
EY 3 st E9& UBV 2379 B 9ed B3 A9 vjzdgt. 2.3m THR s #53
A7 29 19 v} QlEd, o719 29 1(a)= HAn, HOw % B 98 A8 & &AL, 2
d 1(b)E 8ts EYRS BAFT AT o] TN AFe y F& E¥A(fulx) CCDAS X
& 4ol $1A % 15071 ] column pixeld] o} 25 = gt& Z+zte] 2121 (line)oll tf 3te] HAF 7
olc}. HAn HBw ol ol 3 ER-E BUE ] 23 A 99 WhE Aol7t & $old, HHYE
(flatness)e] ¥ = A9 TS & + U

2.3m ¥4 o2 B39 HF EF4°] Ul 3 HAn ot Hw 82 IRAFS] APPHOT=E 73131
o 2 A8 B 1o $£E3A o] B AANA YA el £AE g5 E 9 HR A
ZE Yehdth =3 FR 3L 9138t 59 F< #29 HR284540 A $ A7t B 29 Fo1A 3
o AN 2L B3GR, TN 22 A0 (Hour Angle), A AR &y AFX o}
Ao] 8 gol| 3 A2 Y7o EETUAE 0.m0162A, o] g2 AN B2 o ¥ e Agk
B 37| oo i3S 8R4

B 1A uZ3 A4l W 22954 23U AEE HW Aol A el wiE HEyv o
Hfw el $3¢] AR AF4AE AL ¢ F Atk oA FHAR 7] ZF (air mass)e] F7} o
o543 Ao AAY £ o, oA A 4 tg BA B5Holok Sy E 2904 B
EAAY HE g U 3A & 9 FE2A #3Hd 2P B2 AFA 7 o2 HP9 A= 4
Az Fid 7] Fe] 3 AAFHIIROE AS FA Y FHFA drIZE ] W g Zez
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E 1. E&4 92 CCD HB B34,

Date iD uT Hp Date ID UT Hp

21 Feb  2845N2 21:16:59 14.547 | 22 Feb  2845N3 22:15:32  14.295
2845N3 21:17:03 14.493 2845N4 22:15:36  14.302
2845N4 21:17:07 14475 2845W5  22:15:38 12.246
2845N5 21:17:10 14.511 2845W6  22:15:41 12.248
2845W6  21:17:13 12.429 2845W7T  22:15:43 12.243
2845W7  21:17:15 12.398 2845W8  22:15:46 12.233
2845W8  21:17:19 12.386 3410N9 22:15:52  15.797
2845W9  21:17:20 12.385 3410N10  22:15:54 15.799
2852W10 21:17:27 13.951 3410N11  22:15:56 15.797
2852W11 21:17:30 13.954 3410N12  22:15:59 15.807
2852W12 21:17:32 13.942 3410W13 22:16:02 13.620
2852W13 21:17:34 13.986 3410W14 22:16:05 13.606
2852N14  21:17:38 16.069 3410W15 22:16:07 13.593
2852N15 21:17:41 16.015 3410W16 22:16:09 13.606
2852N16 21:17:44 15.998 3454W17 22:16:17 13.665
2852N17  21:17:47 16.016 3454W18 22:16:19 13.657
3314N18  21:17:57 15.664 3454W19 22:16:21 13.657
3314N19  21:18:00 15.681 3454W20 22:16:22 13.657
3314N20  21:18:03 15.672 3454N21  22:16:25 15.675
3314N21  21:18:06 15.703 3454N22  22:16:27 15.670
3314W22 21:18:09 13.509 3454N23  22:16:30 15.656
3314W23 21:18:12 13.489 3454N24  22:16:32 15.645
3314W24 21:18:14 13.504 2845N27  22:17:02 14.359
3314W25 21:18:16 13.518 2845N28  22:17:05 14.376
2845W26 21:18:25 12.668 2845N29  22:17:08 14.371
2845W27 21:18:27 12.636 2845W30 22:17:10 12.311
2845W28 21:18:30 12.633 2845W31 22:17:12 12.303
2845W29 21:18:32 12.645 2845W32 22:17:14 12.309
2845N30 21:18:34 14.760 | 23 Feb 2845N1 23:15:34 14.304
2845N31  21:18:37 14.667 2845N2 23:15:37 14.305
2845N32  21:18:40 14.653 2845W4  23:15:42 12.241

22 Feb  2845N1 22:15:26 14.304 2845W5  23:15:45 12.248
2845N2 22:15:30  14.290 2845W6  23:15:47 12.236
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Bl A%
Date ID UT Hp Date ID UT Hp
23 Feb 3849W7  23:16:01 14.650 | 24 Feb 2845N4 24:14:57 14.480
3849W8  23:16:04 14.653 2845W5  24:15:00 12.408
3849W9  23:16:06 14.647 2845W6  24:15:02 12.397
3849N10 23:16:08 16.678 2845W7  24:15:04 12.425
3849N11  23:16:12 16.692 2845W8  24:15:06 12.462
3849N12  23:16:16 16.664 2845N16  24:18:06 14.522
3874N13  23:16:42 16.325 2845N17  24:18:08 14.431
3874N14  23:16:45 16.333 2845N18  24:18:10 14.428
3874N15  23:16:47 16.321 2845W19 24:18:13 12.377
3874W16 23:16:51 14.145 2845W20 24:18:15 12.329
3874W17 23:16:53 14.155 2845W21 24:18:17 12.477
3874W18 23:16:56 14.138 | 25 Feb  2845N1 25:14:01 14.262
2845W19 23:17:03 12.317 2845N2 25:14:08 14.227
2845W20 23:17:05 12.314 2845N3 25:14:15 14.208
2845W21 23:17:07 12.301 2845N4 25:14:22  14.221
2845N22  23:17:10 14.376 2845W5  25:14:26 12.162
2845N23  23:17:12 14.381 2845W6  25:14:28 12.154
2845N24  23:17:14 14.394 2845W7  25:14:35 12.158
4031N25 23:17:26 15.104 2845W18 25:19:05 14.515
4031N26  23:17:28 15.107 2845W19 25:19:06 13.798
4031N27  23:17:32 15.108 2845W20 25:19:08 12.996
4031W28 23:17:35 13.045 2845N21  25:19:10 14.840
4031W29 23:17:37 13.028 2845N22  25:19:12 14.751
4031W30 23:17:39 13.028 2845N23  25:19:14 15.001
4119W31 23:17:49 14.505 4133W25 25:19:42 13.195
4119W32 23:17:51 14.501 4133W26 25:19:45 13.066
4119W33 23:17:53 14.502 4133W27  25:19:47 13.297
4119N34 23:17:56 16.569 4133N28  25:19:49 15.882
4119N35 23:18:00 16.564 4133N29  25:19:52 16.017
4119N36  23:18:03 16.554 4133N30  25:19:55 16.461
24 Feb 2845N1 24:14:50 14.470 4166N31  25:20:04 17.374
2845N2 24:14:53 14.485 4166N32  25:20:09 16.870
2845N3 24:14:55 14.506 4166N33  25:20:10 18.708
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1. A%

Date ID uT Hp Date ID UT HS

25 Feb 4166W34 25:20:14 17.437 | 25 Feb 4133W58 25:21:44 13.170
4166W35 25:20:17 15.768 4133W59 25:21:46 13.195
4166W36 25:20:19 15.707 4133W60 25:21:48 13.244
4456W37 25:20:31 15.179 4405W61 25:21:54 13.769
4456W38 25:20:38 15.307 4405W62 25:22:19 14.177
4456W39 25:20:41 15.353 4405W63  25:22:22 13.782
4456N40  25:20:47 17.584 4405N64  25:22:24 15.765
4456N41  25:20:48 17.376 4405N656  25:22:26 15.839
4456N42  25:20:51 17.436 4405N66  25:22:28 16.509
4534N43  25:21:00 14.125 4883N67  25:22:37 16.564
4534N44  25:21:02 14.121 4883N68  25:22:39 17.088
4534N45  25:21:04 13.919 4883N69  25:22:44 18.557
4534W46 25:21:06 11.667 4883W70 25:22:49 14.746
4534W47 25:21:09 12.332 4883W71 25:22:51 14.802
4534W48 25:21:10 11.980 4883W72 25:22:52 14.465
4540W49 25:21:18 13.138 4983W74 25:22:58 14.819
4540W50 25:21:20 13.052 4983W75 25:23:00 13.700
4540W51 25:21:22 13.025 4983W76 25:23:03 13.799
4540N52  25:21:24 15.015 4983N77  25:23:08 15.640
4540N53  25:21:26 15.051 4983N78  25:23:11 15.869
4540N54  25:21:28 15.039 4983N79  25:23:16 15.682
4133N55  25:21:35 15.145 4133N80  25:23:26 16.680
4133N56  25:21:38 15.528 4133N81  25:23:28 16.791
4133N57  25:21:41 15.274

A2 o] A3E CCDA % HE B3NS trh%e]l EA7 52 g A 59
o}.

B 19] 423 Aol i Aol v S8t BEAD HYsle] 72 HAzkE ¥ 30 BN
Ak o BAA RAA YL BT ol Fol L, TUA UL BEAe] £33 o] Z(Hoffleit
1982), AWA ZEL Perry et al.(1987)1 9% HE EZgkeloh. Wl¥A 2ol 2.3m FHR
2 B39 gol v S ZUL 771N BEA Aolel Aol & vhehdch. B2 9 71712 4}
oo Az go] FL WA WA HRAE W 2278 ¢ 5 gow, Ao F @ Ale]
9 BN g 7o,
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B 2. #5’ HR 28459 tj & CCD HB &4,

Date HA HS
Feb 21 01:05 2.10740.030
02:07 2.0484-0.049
Feb 22 -00:26 2.05540.007
01:06 2.061+0.008
Feb 23 -00:15 2.0634+0.005
01:09 2.07340.020
Feb 24 -00:49 2.06240.027
02:18 2.0664:0.075
Feb 25 -01:39 2.07240.020

Mean = 2.067+0.016

B3 BZEAR U BEX 9 2.3m FUA 2% CCD HF B&FA.

HR Sp \4 BsTp Boss dif

2845 B8Ve 2.90 2.731 2.067+0.026 0.664
2852 FDV 4.18 2.713 2.066+0.030 0.647
3410 AlVnn 4.16 2.855 2.19440.010 0.661
3454 B3V 4.30 2.653 2.0024+0.012 0.651
3849 B5V 5.06 2.704 2.02840.011 0.676
3974 ATV 448 2.837 2.180+0.009 0.657
4031 FOIIl 3.44 2.722 2.073+0.008 0.649
4119 B6V 5.09 2.730 2.060+0.006 0.670
4540 FoV 3.60 2.629 1.964+0.050 0.665

Hpsrp = 0.701(£0.102) + 0.980(0.049) H o5 1)

o}, o] Ao HBsrp s BEFER 02 Hfops e 71714 1.

29 ARG ] 60cm FUACE B29 11719 HB 54 g3 A& R 44 $5313
. 2% 3 29 2o deHE e 24 AES YR AN (1) 22 AR E S8
= o] 9u)7l §1& AEoith ¥ DAME of g} T E& Aty €lo] FAUA & F Yo
U 29 AHAEdge] CCD Fhol el i 8 Bk A 3 2A7 239 £3 o)t & B4
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T
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2.8

beta(std)

2.7

Illlllllllllll[l
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2.6

JHENETE ENEEE FEETE FENNE NN NN
1.95 2 2.05 2.1 2.15 2.2

beta(obs)

39 2. Perry et al.(1987)] &% HA 33A ) E24) 0% E2A o CCDE Ab&ate] 2.3m 47
oF HZT BAA Aolo] ABIA.

E 4 2R U B9 60cm FEF] 93 CCD HE #24.

HR Sp \4 BsTp Boss dif

773 ATV 5.30 2.829 2.362+0.125 0.467
1547 ATIV-V 5.10 2.813 2.35840.140 0.455
1641 B3V 3.17 2.685 1.91840.186 0.767
2777 F2IV 3.53 2.712 2.188+0.185 0.524
7796 F8Ib 2.20 2.641 2.03940.009 0.602
7858 A3IVs 5.38 2.918 2.228+0.013 0.690
7871 A3V 4.68 2.868 2.204+0.013 0.664
7906 BOIV 3.77 .2.799 2.1544-0.014 0.645
7977 B3lae 4.84 '2.530 1.90140.006 0.629
7984 Adm Del 5.04 2.844 2.175+0.017 0.669

8279 B2Ib 4.73 2.558 2.096+0.111 0.462
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.l T I LI LR l UL [ LI ' I.Y LR l 11 B
29— |
N . ]
- L ] -
- ® -
L ]
28 . ]
g B ]
= 5 i
© L ]
2 27 |
8 N [ ] .
= [) -
2.6 —
- [ .
[ . i
26k | 4 v a1 Ly v o v oy be gy L1 1
1.9 2 2.1 2.2 2.3
beta(obs)

28 3. 29 29 20U 60cm YuH oz A& P S

o]l HB &3A - tistod T vt B8tz 448 4 7] &l 2 AFZ3A Q4T 8
24 B3 339 CCDEH A5 A4S AN £43lok & Zleg 44An.

29 Stetson(1981)& A} AT NGC24379] 247) 749 th 2 uvbyHS 2A22E 59
&t o] Akl M zxI, AgAF T EYFE A 2R AT S BE LY E NGC2438
Bl Al 949 B335 Al 99 A, B, CE 2z ¥ 4(a), 4(b), 4(c)dlM B 5 3
th. 29 4(a)9] F2a g 29 4(b)Y FFATDNA BEFEE] dF B B WA
Ztzte] 499l 43t 3 8171 Hol U ¥ HAn &t HPwoll i3 53-& DoPHOT=Z 3=t
3 AFA B 39 vl o] BolA AWK FHL P AUV I| Y, FAA FHL CCD
sguAdel X, Y &8 grolx, vhxer £7) Zy-S HAv e How o] Sdatelth 19 59} 6o M &
Hpw <t Hoy @] BFAE RS, Hinvol A $ 22171 Hwol A3 AR 59 A=
S ¢ F At oA HEy BFA 3L =3ATE E F A0 dEN A ez n
At

F 62 Stetson(1981)0] #F 3 24719 73U FoA SE o #Z Yol E42 872 &
ol f HAZHS Ueld Zlo 2, A 2 359 4o A B 29 /U3 FAY 93
7t FAA QA AT Aol FYolA o|F 22 AZHJSS U TN 2L Stetsono]
Fojgh 2 fFolu, s L2 Stetson?] VEFgtel 2 viAs L] fs = Stetsono] #A
EFFoz 1 gold OAAH A ot 7t T ghol 2, viX g BHL F gl Aol &
verdth 29 7 VEFe wrlel B& HAge X171 5+ 3¢ A9A &g Re] £33
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t}. o] ZHAA W2 Stetson?] Qb0 2 AP L f-l9] 23] of §5 =1, Stetsone]
A o 125FAAE del3 oz Agste] T3 WS & EHE A2 NIsHA XL
ot = AN o o31o] A7)/} BAEZF B9 CCD &3¢ 354 ¥ ZolJ} glow,
H & 22 (871 14C stel AR T o] £ AAY distel= CCDY A7 A 32 2%
g $HANGE AL ¢ F Utk ©1 A2 CCDY &3 HERZo| FAS o] o8 F 9o €3
g Az AFJEst g e o Bn.
Stetson®] g& BEX 2ate] 929 ghd BFES AI717] A8 HBAE FE317] 3, B
4o o} Q1 BEX S 7171X Atole] Rol7t 771K o o) H BBBA I QlestE Loty
(29 8). X} Y& E 69M e BEEX fsot difel] tdn. ZHAAM B XY 289 £
Aol w9 2A vGehgen I 29 @d EFEAQ I F s A Aol Rol=d], 2
f1%10] A A= AT ofule Stetson®] NGC24374) o 3 gro] Perry et al.(1987)9] B&E
ol A BEGTE FH3A 47 dEQY e AAET. o &3 HP &34 B2
o] o}A A AAws o] A k7] W Eel o] EA= ol 431 UBVRI &§2A 9 o|AEE
& B33A FIA € F AL Aot XAEFZ HHMTE BEX 7} APl ed
HpB &3AA = CCDl % 7171 & BEXZ QA7 2L oFA 2471 HA @& A
o2 ARG ALASHOR 7T o] IHAAY FAf 3t A2

dif = 3.087(£0.384) — 1.191(:0.310)8 2)
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#5. NGC24372] A 99 A, B & Co 340 o3 CCD H (W) % HB (N) %3,

ID X Y HB (W) HB (N)
1A 343.89 8.11 11.895:+ .007 13.133+ .011
2A 203.66 436.76 12.061= .009 13.317+ .009
3A 350.70 81.79 12.1584 .008 13.383 .010
4A 281.28 175.00 12.1944 .007 13.296: .009
5A 372.56 272.39 12.309+ .008 13.560+ .012
6A 178.29 49.46 13.1954 .009 14.418+ .015
7A 241.27 116.72 13.687+ .011 14.909+ .019
8A - 36173 383.81 13.701+ .011 14.908+ .020
9A 160.44 126.54 13.7514 .011 14.973 .019
10A 103.90 306.94 13.809: .010 14.797+ .017
11A - 118.72 350.93 13.8944 .010 15.092+ .021
12A 41.18 298.68 14.107+ .013
13A 145.64 107.78 14.301% .013 15.491+ .026
14A 39.25 31.63 14.304+ .016 15.513+ .026
15A  316.21 109.45 14.3334 .015 15.549+ .028
16A 93.00 200.05 14.399+ .014 15.560 .026
17A 199.25 10.93 14.527+ .018 15.756 .031
18A 259.87 442.24 14.547+ .016 15.710+ .031
19A 360.84 311.45 14.979+ .017 16.147+ .040
20A 296.12 270.72 14.984+ .016 16.180+ .043
21A 294.96 443.51 14.997+ .023 15.916: .035
22A 235.43 471.51 15.0554 .023 16.2254 .048
23A 156.85 472.96 15.121+ .022 16.232+ .044
24A 122.04 491.38 15.1294 .022 16.249+ .046
25A 309.25 463.82 15.144:+ .024 16.221+ .043
26A 353.15 326.48 15.171 .019 16.229+ .043
27A 235.85 373.52 15.250- .023 16.253:+ .042
28A 54.89 399.93 15.266+ .024 16.199:+ .046
29A 170.56 395.97 15.368 .026 16.312+ .047
30A 174.63 305.07 15.381 .023 16.419:+ .051
31A 59.54 288.65 15.493+ .022 16.424+ .050
1B 43.45 32.91 11.4554 .012 12.293+ 011

2B 262.40 416.10 12.012+ .015 12,729+ .011
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E5 A%
ID X Y Hp (W) HA (N)
3B 91.07 113.81 12.356+ .010 13.072 .010
4B 17.06 372.94 12.3584 .009 13.135+ .010
5B 300.60 426.15 12.584 .010 13.380+ .010
6B 241.10 135.71 12.753 .009 13.468+ .012
7B 201.97 8.64 12.974+ .008 13.7394 .012
8B 365.84 401.22 13.172+ .011 13.897+ .014
9B 96.99 457.37 13.237+ .010 13.994+ 012
10B 326.10 482.20 13.329+ .010 13.886+ .013
11B 374.56 379.82 13.650+ .011 14.450+ 014
12B 104.16 331.71 13.651+ 011 14.426+ .015
13B 226.52 214.14 13.726+ .016 14.541% 016
14B 38.37 272.51 13.776+ 011 14.564+ .018
15B 363.96 434.35 13.993+ .013 14.734+ .016
16B 172.90 310.23 14.2524 012 15.051+ .022
17B 117.89 418.98 14.551+ .017 15.341+ .023
18B 127.62 387.04 14.619+ .020 15.448 .034
19B 357.93 458.26 14.683+ .018 15.435+ .027
20B 313.85 359.80 14.882+ .020 15.493+ .027
21B 336.14 97.19 14.922+ 018 15.745+ .041
29B 250.93 345.68 14.940-+ .020 15.689+ .030
23B 235.17 311.95 15.068+ .023 15.717+ .033
24B 147.88 351.51 15.079+ .020 15.807+ .036
25B 355.01 184.79 15.213+ .020 15.760- .039
26B 318.91 206.35 15.219+ .024 15.693+ .036
27B 81.27 359.85 15.242+ .021 15.937+ .034
28B 330.41 248.36 15.270+ .021 15.932+ .039
29B 374.48 488.57 15.584% .025 16.243+ .043
30B 126.73 236.73 15.677+ .024 16.373+ .051
1C 32.79 375.78 12.266+ .006 13.146 011
2C 19.77 34.12 12.784% .005 13.618+ .014
3C 100.69 72.58 12.900+ .006 13.731+ .013
4C 319.84 480.20 12.942+ .008 13.795+ .013

5C 77.66 52.41 13.177+ .008 14.041+ .015
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%5 A%
ID X Y HpB (W) HpB (N)
6C 215.59 133.04 13.267+ .006 14.103+ .014
7C 50.03 266.23 13.277+ .006 14.1284 .014
8C 321.91 287.05 13.409: .008 14.266: 017
9C 184.02 368.43 13.531 .006 14.392+ .016
10C 128.06 149.92 13.534: .008 14.393+ .016
11C 254.58 174.10 13.5894 .007 14.444+ 017
12C 192.11 314.88 14.2264 .011 14.8714 .021
13C 133.79 71.41 14.077+ .009 14.925+ .021
14C 74.19 409.42 14.133+ .010 14.963 .021
15C 282.09 102.46 14.279+ .010 15.004 .022
16C 261.86 289.11 14.180- .008 15.0544 .024
17C 8.84 145.47 14.206 .009 15.098: .026
18C 281.55 350.16 14.8704 .014 15.497+ .031
19C 359.26 364.10 14.842+ 014 15.719+ .037
20C 151.91 347.37 15.190+ .016 16.046:+ .045

X 6. NGC24379] 43 34 Fo| A Stetson (1981)] 2j3le FAFuFOZ
T BFA (5,)

(Bs)st CCDej 9

ID Star A% Bs Bo dif
1C e 10.256 2.870 0.010 1.330+ 0.013 1.540

1A,2B f 10.947 2.853 0.020 1.238+ 0.016 1.615

5A,2C i 11.348 2.842 0.010 1.251+ 0.014 1.591
3B J 11.354 2.851 0.010 1.218+ 0.014 1.633
4C k 11.419 2.794 0.013 1.259+ 0.015 1.535
6B m 11.814 2.805 0.008 1.199+ 0.015 1.606
8C o 11.961 2.873 0.017 1.231+ 0.019 1.642
14C s 12.602 2.918 0.039 1.157+ 0.023 1.761

o8 WP wE B4l A7 AT AT o] A& ARE8te] $-8 9] BFAE Stetson?] EF

AZ RMBAZT o] A = & 614 BEA Bodtoltt
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# 7. Stetsond] VA BEHREH T Aol B FHo) Wi P2 HB BEA.
1D A Y Hp 1D X Y HB
TIA 343.89 811 2.850F& 013 | 11IB° 374.56 379.82  2.847+ .018
2A 203.66 436.76  2.847+ .013 | 12B . 104.16 331.71  2.852% .019
3A  350.70 81.79 2.853+ .013 | 13B  226.52 214.14  2.845% .023
4A 28128 175.00 2.876+ .011 | 14B 38.37 272,51  2.850%+ .021
5A 37256 272.39 2.8484 014 | 15B  363.96 434.35 2.860% .021
6A  178.29 49.46  2.853% .017 | 16B  172.90 310.23  2.8504+ .025
7A  241.27 116.72 2.853+ .022 | 17B  117.89 41898  2.8524 .029
8A 361.73 383.81 2.856+ .023 ; 18B  127.62 387.04  2.845% .039
"OA  160.44 126,54 2.853% .022 | 19B  357.93 458.26  2.859+ .032
10A 103.90 306.94 2.898+ .020 | 20B  313.85 359.80 2.8864 .034
11A  118.72 350.93 2.858+ .023 | 21B  336.14 97.19  2.8463 .045
12A 41.18  298.68 22B 25093 345.68  2.860% .036
13A 14564 107.78 2.859+4 .029 | 23B  235.17 311.95  2.878+ .040
14A 39.25 31.63 2.856% .031 | 24B  147.88  351.51  2.864% .041
15A 316.21 109.45 2.854+ .032 | 256B  355.01 184.79  2.8974 .044
16A 93.00 200.05 2.865+ .030 | 26B  318.91 206.35 2.911% .043
17A  199.25 10.93  2.852% .036 | 27B 81.27 359.85  2.870% .040
18A  259.87 442.24 2.865+ .035 | 28B  330.41 248.36  2.876+ .044
19A 360.84 311.45 2.8644 .043 | 290B  374.48 488.57  2.875% .050
20A  296.12 270.72 2.858+ .046 | 30B  126.73  236.73  2.868% .056
21A 29496  443.51 2.911% .042 1C 32,79 375.78  2.833% .013
22A  235.43 471.51  2.863% .053 2C 19.77 34.12  2.848% .015
23A  156.85 472.96  2.874% .049 3C  100.69 72.58  2.8494 .014
24A  122.04 49138  2.873% .051 4C  319.84 480.20  2.846% .015
25A  309.25  463.82  2.881+ .049 5C 77.66 52.41  2.847+ .017
26A  353.15 326.48  2.885% .047 6C 215.59 133.04 2.853% .015
27A 23585 373.52  2.895% .048 7C 50.03 266.23  2.851+ .015
28A 54.89  399.93  2.909% .052 8C  321.91 287.05 2.852% .019
29A 170.56  395.97  2.906% .054 9C 184.02 368.43  2.852% .017
30A 17463 305.07 2.888+ .056 | 10C  128.06 149.92  2.8534 .018
31A 59.54  288.65 2.909+ .055 | 11C  254.58 174.10  2.854% .018
1B 43.45 3291 2.819+ .016 | 12C  192.11 314.88  2.899+ .024
2B 262.40 416.10 2.850+ .019 | 13C  133.79 71.41  2.862% .023
3B 91.07 113.81  2.8544 .014 | 14C 74.19  409.42  2.866% .023
4B 17.06  372.94  2.842+ .013 | 15C  282.09 102.46  2.886% .024
5B 300.60 426.15 2.840+ .014 | 16C  261.86 289.11  2.859+ .025
6B 241.10 135.71  2.858+ .015 | 17C 8.84 145.47  2.8564 .028
7B 201.97 8.64 2.8504+ .014 | 18C 28155 350.16 2.911+ .034
8B 365.84 401.22  2.8594 .018 | 19C  359.26 364.10  2.867% .040
9B 96.99 457.37  2.8534 .016 | 20C  151.91 34737  2.875% .048
10B  326.10 482.20 2.892% .016

gz Aol 49 i BEA Y AL XA U

HBwel 3 9AR 2L 2z}

A% B 990] AAE ol A
719l @ (1A,2B), (6A,9B), (17A,17B)7} Ak o1& ¥el 43 B 59 gro2¥e 73 Hiv st

Hpw,.p = 0.019HSE, 4 — 0.538H Bw 4 + 3.853
HpBn,p = —1.352H 3% o + 0.249H N 4 — 0.009

3)
(4)
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otk E# A C Yool
79 9FRANL 37

rfr

Rl = F71¢] ¥ (8A,17C), (54, 2C)7} o e wyos

Hpw,c = ~0.021Hfw, 4 — 0.205 (5)
HpBn,c = —0.089HBy 4 — 1.157 (6)

olt. AFFH o= nAY NGC24374 tf 3 HAgE ¥ 79 $533th 7oA Lxgte BE
Azel A8 AR PN AR e TR Gttt Y 99 HE HAG] o 3t
2AE YRt 29 59 29 6 ke S0l U Aol 2 I 9= 39 Holof o 3
Aoz F RALE JHF o2 v 23 FaEoly, /170 A exs} FFoz v gt
o] o3 Apele] FRY Aolrt Y&E & = Ak Folx FEA o] WP} Ao 8 J o o 3
A2 AP B 237 FLHARE AFEI = S8 =3 o= HP ghol o
2.m848T 2 34 FFsA Z7tsk=ul ol Aol HP kol & Avt F3 40 U3t 2447} &
7] Yo vebd Y EAAA] ol W 2 W0 23 AR FAEA] ).

S8 = oA 7R BEH NGC24379] tj 3 HF CCD #&& £3t9 CCDE A&7 2 A
3T A HEEZA T dobvt A4 ¢ 71 & QE7 A9ugtsd, £ U9 3y 92
A o} vzt WOE ol 7} glow, el o 3 A A FASF A9} CCD &30 ¢
3% ARE v W X A7t A FL o Hol CCDY o3 HF2 Fo] 283 8¢
s g &+ Sl

A8 : DoPHOTS| Abgol thatel ZA& oplA e Aguistne o|gaasn] gAE
gu, o] ATE 19939 VFEEARATY A2de) e Fo] 939 U= Vainu-Bappu
AT} 2.3m FUATH 29 ARG Y 60cm FLAL ol 43 BEH A7AHYL WA S
Y.
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