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Abstract

We have examined the Nishi-Harima CCD system by monitoring the change of
temperature, checking the linearity, and observing two open clusters, NGC7790 and
M67.

The CCD cooling with liquid N is fine, and linearity is good up to 30,000 counts.
Multi-color photometry shows good convergences in V' and R, but some divergences
in B and [I.. After that, color—color diagrams and color-magnitude diagrams for two

clusters are obtained.
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Fig. 1. Temperature change among cooling-down of CCD.
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Fig. 2. The check of linearity.
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B GG385(2mm)+BG12(1mm)+BG39(2mm)
V  GG495(2mm)+BG39(3mm)

Rec OG570(2mm)+KG3(3mm)

Ie  RGY(3mm)+WG305(2mm)

B DBHNHLUTR 1 D& S REHRT — X 2G7=,

Table 1. Data frames obtained during our observation. (left:NGC7790, right:M67)

NGCT7790 M67

frame  filter exposure time(s) total | frame  filter exposure time(s) total
bias (V) 0 5 bias (Ic) 0 3
object B 180 3 object 1. 30 4
object A% 180 3 object Re 60 4
object R, 180 3 object A% 60 4
object L. 180 3 object B 180 4
bias (Io) 0 3 bias (B) 0 4
dome flat B 10 3 dome flat 1. 3
dome flat A% 1 3 dome flat R, 2 3
dome flat R, 1 3 dome flat A% 10 3
dome flat 1. 1 3 dome flat B 20 3
bias (Io) 0 3 bias (B) 0 3
object B 180 4
bias (B) 0 3
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Table 2. Magnitudes and color indices of NGC7790’s standard stars (Christian et al.,1985).

No. V I. B-V V-R. R.-I.
9 15414 14.440 1.658 0.974 0.953
10 16.027 15.156  0.718 0.410 0.461
16 15.330 14.559  0.617 0.359 0.412
17 16.017 15.312  0.553 0.323 0.382
20 15.773 14.647  0.997 0.563 0.563
21 15.977 15.029  0.711 0.440 0.503
25 15.444 14.540 0.681 0.436 0.460
100 14.391 13.824  0.443 0.252 0.314
K 13.212 11.607 1.500 0.826 0.778
S 14.252 13.507  0.544 0.342 0.398

v—=V=a(B-V)+ /i (1)
v—=V =au(V-R.)+ b (1)
i — 1. = (R, — 1) + 3 (2)
b—v=a3(B-V)+ s (3)
v—r=aa(V—R.)+ (4)
r—t=as(R.—1.)+ s (5)
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Table 3. Magnitudes and color indices of M67’s standard stars (Anupama et al.,1994).
No. v B-V V-R. R.—1I.
6 9995 -0.145 -0.038 -0.030
15.118 0.771 0.431 0.421
10 15.267 0.778 0.387 0.430
11  15.716 0.862 0.506 0.404
12 11.039 0.380 0.231 0.259
14 12.803 0.568 0.330 0.300
15  13.446 0.572 0.334 0.338
17 12.415 0.732 0.421 0.388
18 14.167 0.760 0.396 0.386
19 15.341 0.816 0.519 0.554
22 13.941 0.591 0.353 0.327
23 13.066 0.580 0.324 0.318
24 12.743 0.557 0.344 0.324
25 15.774 1.086 0.575 0.561
26 16.620 0.708 0.680
27 12.636 0.810 0.466 0.440
28 13.155 0.575 0.333 0.334
29 13.106 0.587 0.361 0.342
30 15.837 0.969 0.591 0.587
31 12.123 0.457 0.280 0.272
32 12.759 0.565 0.327 0.315
33 13.191 0.579 0.344 0.324
34 12.892 0.457 0.278 0.265
35 12.250 0.573 0.341 0.329
36 11.424 1.058 0.557 0.508
37 13.194 0.591 0.432 0.323
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Table 4. The coefficients of conversion equations with standard magnitudes (left:NGC7790,
right:M67).
NGCT7790 Me67
a I5} a I}
v—V(B-V)(1) —0.061 £ 0.057 +1.019 £ 0.053 | —0.046 +0.033 +1.206 £ 0.023
v—V(V - Rc)(ll) —0.101 £ 0.054 +1.017 £ 0.029 | —0.098 £ 0.063 +1.214 £ 0.025
i—I(R.—1.)(2) || —0.051+0.107 +0.210 + 0.059
b—v(B—-V)(3) 0.827 £0.061 +1.2514+0.057 | 0.888 +0.092 —0.551+ 0.063
v—r(V = R.)(4) 0.854 £0.048 40.83940.026 | 0.927 4+ 0.062 —0.259 £+ 0.024
r—i(Re— 1:)(5) 1.103 +0.043  —0.032 £ 0.024 | 0.990 £ 0.031 —0.200 £ 0.012
v—V =ag(b—v)+ s (6)
v—V =ag(v—r)+ P (6)
t—1I.=oar(r—1)+ 7 (7)
BV = ag(b—v) + s (8)
V—R.=ag(v—r)+ [ (9)
R.— 1, = ayo(r —2) + pio (10)

4-2FiL ARk, BRD 5 1F. AT7EY N TH B, THIC, a IKDOWTE. BV X T LMNERE
%t*ﬁ(@‘étﬁ%bi\ Qg, Qgly A7 = 0. ag, g, 01 = 1 T?)é?ﬁ“ﬁ;ﬁﬁéﬂéu
NGC7790 i (6)~(10). (6') D 6 D, M67 IZ (7) ZFR < 5 DDORITOWT, BN _iEEH W

Talbp DHERITO., ZOREEER 5 IRT,

Table 5. The coefficients of conversion equations with instrumental magnitudes (left:NGC7790,

right:M67).
NGCT7790 M67
@ I5; «a I}

V(b—v)(6) —0.082 4+ 0.034 +1.128 £0.066 | —0.076 &+ 0.032 +1.180 £ 0.008
V(v —r)(6) —0.114 £0.081 +1.111 £0.103 | —0.029 £ 0.068 +1.179 £ 0.010

Ie(r — i)(7) —0.066 £ 0.095 +0.219 £ 0.055
B —V(b—v)(8) 1.165 £ 0.086  —1.427+0.170 | 0.910 £ 0.095 +0.624 £ 0.023
V — Rc(v—r1)(9) 1.142 £ 0.064 —0.946 £ 0.081 | 0.979£0.065 +0.289 £ 0.010
Re — I.(r—1)(10) 0.896 £ 0.035 40.03540.020 | 0.987 £ 0.031  +0.206 &+ 0.006
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Fig. 4. (cont.) Residuals for conversion equations using instrumental (inst.) colors [(8) — (10)].
(left:NGC7790, right:M67).
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Fig. 5. Color-color diagrams (left:NGC7790,right:M67).
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Fig. 6. Color-Magnitude diagrams of NGC7790.
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Fig. 7. Color-Magnitude diagrams of M67.
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