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ABSTRACT 
A color-magnitude (C-M) diagram has been constructed for the globular cluster NGC 6352 from 

photoelectric UBV measurements to F « 19 for 63 stars and from photographic B, V measurements of 
397 stars on five or more plate pairs. The C-M diagram, which has been found to be comparable to those 
of 47 Tucanae and M71, confirms the integrated photometry of van den Bergh and indicates that NGC 
6352 is indeed metal rich. A blue “straggler” sequence is also identified. We derive the following proper- 
ties for NG3 6352: Eb-v = 0.32 ± 0.05 mag, {m — M)q = 13.5 ± 0.3 mag, and [Fe/H] > + 0.1 ± 0.1. 
Thus NGC 6352 is likely the metal-richest globular cluster known at this time. 

I. INTRODUCTION 

The basic properties of halo globular clusters have been known for some time (Arp 
1955; Sandage 1970), but relatively little work has been done on the so-called metal-rich 
globular clusters that, in general, are found at low galactic latitudes. Yet it is important 
to investigate the ensemble of metal-rich globular clusters, despite the observational 
difficulties imposed by their locations toward the galactic center, as they are possible 
connecting links between halo objects and the oldest disk objects like M67 and NGC 188. 
More specifically, the metal abundance of the metal-richest globular clusters should 
indicate the extent of the enrichment of the interstellar medium within the collapse time 
of the halo to the disk, a time thought to be ^2 X 108 years (Eggen, Lynden-Bell, and 
Sandage 1962). The first color-magnitude diagrams for metal-rich globular clusters were 
for NGC 6356 (Sandage and Wallerstein I960)1 and 47 Tucanae (Wildey 1961; Tifft 
1963). Subsequent investigations have provided C-M diagrams for NGC 6723 (Gascoigne 
and Ogston 1963), NGC 6171 (Sandage and Katern 1964), NGC 6712 (Sandage and 
Smith 1966), M69 (Hartwick and Sandage 1968), and M71 (Arp and Hartwick 1971). 

Spectroscopic surveys of the integrated light of globular clusters carried out by 
Mayall (1946), Morgan (1956, 1959), and Kinman (1959) revealed a large range in inte- 
grated spectral types, indicating a wide variance in metallic line strength; in particular, 
Mayall (1946) noted the concentration of clusters of later spectral types in the direction 
of the galactic center. Unfortunately, for many clusters, particularly in the southern hemi- 
sphere, no integrated spectral types are available. Therefore, in order to obtain candi- 
dates for extreme metal richness for detailed investigation, we made use of the metallicity 
parameter Q measured by van den Bergh (1967). NGC 6352 [«(1950) = 17h21iyi6, 
3(1950) = —48°26'; lu = 342°, b11 = —7°] has a Q of —0.09, which is the largest for 

* Visiting Astronomer, Cerro Tololo Inter-American Observatory. 
f Operated by the Association of Universities for Research in Astronomy, Inc., under contract with 

the National Science Foundation. 
1 Earlier references to this and the other clusters mentioned herein, may be found in the recent papers 

cited, and in Alter, Balázs, and Ruprecht (1970) and White (1970). 
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any cluster in van den Bergh’s list. For this reason a photometric program involving 
a combination of photoelectric and photographic UBV observations was initiated on 
NGC 6352 in 1969 May. Very recently a photometric study of NGC 6352 has been pre- 
sented by Alcaino (1971). Our investigation extends to much fainter magnitudes, and 
we believe that the resultant color-magnitude array represents an improvement over 
that of Alcaino, who considerably extrapolated his photographic measurements beyond 
the available photoelectric sequence. 

II. OBSERVATIONAL DATA 

a) Photoelectric Sequences 

Secondary photoelectric standards were set up around NGC 6352 by using refriger- 
ated, 1P21, single-channel photometers equipped with standard UBV filters on the 
16-inch and 36-inch (41 and 91 cm) telescopes at Cerro Tololo. Each of the 10 secondary 
standards were directly tied into the UBV system on seven or more nights spread over 
two observing seasons using a list of standards in current use at Cerro Tololo2 taken from 
Cousins and Stoy (1963) and Cousins, Lake, and Stoy (1966); observations of the stars 
on many (typically, eight) additional nights lends confidence to the values reported 
herein. The transfer standards are identified in figure 1 (plate 1), and their photoelectric 
magnitudes and colors are given in table 1. Average internal standard errors in the means 
of table 1 are (tv = ±0.011 mag, <tb-v = ±0.005 mag, gu-b = ±0.010 mag. These 
secondary standards were then used to calibrate the fainter sequences obtained pri- 
marily with the 60-inch (152 cm) telescope; observations of the fainter sequence stars 
were also tied in to the UBV system with the aid of a network of 14 secondary standards 
set up by the authors near NGC 2477 (Hartwick et al. 1972) and NGC 4372 (Hartwick 
and Hesser, unpublished). As for the original observations of the transfer standards, 
several different configurations of standard photocells and filters were employed for the 
photometry of the fainter stars reported here. 

The faintest stars in the cluster sequence were chosen from long-exposure plates and 
in most cases well away from the cluster center to reduce crowding problems in this 
dense star field. As much care was taken in choosing nearby positions to measure the 
sky as was taken in choosing the stars. For most of the faint 60-inch photometry a lO" 
diaphragm was used. In general, following the philosophy of Gascoigne (1966), we ob- 
served the faintest stars on only one or two nights rather than concentrating on a smaller 
number of stars observed repeatedly. Offset coordinates measured relative to nearby 
bright stars on our plates were used to obtain magnitudes and colors of stars fainter than 
V ~ 17.5. The observing procedure for these faint stars was normally as follows. Using 
1-minute integrations while the star was within sec Z = 0.1 of the meridian, we observed 
Vt, Fsky, F*, Vsky y B„ Bsky, £*, Bsky, and repeated the sequence three to five times. Sky 

TABLE 1 

Photoelectric Magnitudes and Colors for the Bright 
Secondary Standards Identified in Figure 1 

Star B—V U-B n Star V B-V U-B 

7.04 
8.82 

10.48 
9.22 
9.36 

0.48 
0.81 
1.56 
0.96 
1.82 

0.01 
0.40 
1.62 
0.67 
1.99 

F. . 
G. 
H. 
I. . 
J-. 

7.56 
9.98 
9.80 

10.14 
12.88 

1.03 
1.58 
0.35 
0.43 
0.57 

0.80 
1.98 
0.13 
0.02 
0.19 

2 The criteria by which the list oí UBV standards was selected have been given elsewhere (Hartwick, 
Hesser, and McClure 1972). 
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measurements within each filter were generally in different directions, and normally no 
CZ-magnitude was measured for these stars. The raw photoelectric data, obtained on 
strip-chart recordings, were reduced using the current Kitt Peak National Observatory 
UBV reduction program. Magnitudes and colors for the 63 photoelectric standards 
observed around NGC 6352 are given in table 2, while identification is provided in 
figure 1. 

b) Photographic Measurements 

More than 20 plates of NGC 6352 in V (103aD + GG14) and B (103aO + GG13) 
were obtained with the f :7.5 Ritchey-Chrétien focus of the 60-inch reflector. The mate- 
rial spread over two observing seasons, during which time the collimation of the tele- 
scope was noticeably improved. Exposure times ranged from 15 to 60 minutes. Following 
measurements with a Cuffey-style iris photometer, two methods of reducing the photo- 
graphic material were tried. The first way was to reduce all iris readings to one plate, 
average them, and then plot a calibration curve from which magnitudes were read. The 
second method was to plot a calibration curve for each plate separately and average the 
resulting magnitudes. Both methods gave the same result; and the second method, for 
which error estimation is more straightforward, was used for all the data. The calibration 
curves were sixth-degree polynomials fitted by machine least squares. The stars mea- 
sured photographically are identified in figure 2 (plate 2), and their magnitudes and colors 
are listed in table 3. Approximately 400 stars—essentially all for which careful visual in- 
spection showed that there existed no obvious crowding or overlapping problems—were 
measured, and in figure 3 we present all the photographic observations. Median internal 
standard errors for stars brighter than F ^ 17 are: ±0.01 in V and ±0.02 in (B — F); 
while for stars fainter than F ^ 17 these errors are: ±0.04 in F and ±0.07 in (B — F). 

TABLE 2 

PHOTOMETRIC DATA FOR THE FAINT SEQUENCE STARS IDENTIFIED IN FIGURE 1 

Star Vpe (B-V)pe (U-B)pe ftpe 'pg (B-V) ESL Star 'pe (B-V) pe (U-B) pe npe vpg (B-V) pg 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
31 
32 
33 

13.25 
12.38 
15.80 
14.14 
12.05 
15.95 
12.80 
11.66 
12.06 
12.20 
10.98 
16.78 
13.86 
15.28 
15.78 
16.36 
12.92 
13.54 
15.77 
19.00 
14.52 
14.09 
17.59 
12.63 
17.99 
16.84 
15.18 
16.69 
15.86 
17.89 
17.37 
14.92 

1.62 
0.66 
1.22 
0.73 
1.56 
0.61 
1.49 
1.51 
1.21 
0.61 
0.42 
0.89 
1.11 
1.30 
1.23 
1.33 
1.69 
1.87 
0.70 
1.27 
1.41 
1.62 
0.96 
0.58 
0.98 
0.79 
1.13 
0.76 
1.41 
0.82 
0.87 
1.74 

2.14 
0.12 
1.27 
0.27 
1.94 
0.12 
1.82 
1.82 
1.08 
0.19 
0.07 
1.07 
0.83 
1.63 
1.19 
0.95 
1.84 
2.44 
0.32 

1.42 
1.93 

1.07 

2.36 

13.18 
12.42 
15.69 
14.11 
12.06 
15.97 
12.81 
11.66 
12.00 
12.28 
10.99 
16.80 
13.81 
15.29 
15.89 
15.89 
12.76 
13.45 
15.54 
18.32 
14.54 
14.07 
17.69 
12.80 
18.17 
16.93 
15.22 
16.76 
15.93 
18.09 
17.51 
14.88 

1.70 
0.59 
1.20 
0.67 
1.61 
0.58 
1.52 
1.60 
1.23 
0.54 
0.42 
0.91 
1.10 
1.29 
1.30 
1.32 
1.71 
1.88 
0.67 
1.20 
1.45 
1.70 
0.91 
0.47 
0.89 
0.71 
1.16 
0.73 
1.47 
0.82 
0.73 
1.94 

34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 

17.57 
16.21 
17.05 
14.65 
14.20 
15.76 
13.61 
17.19 
13.24 
15.90 
15.07 
17.97 
16.35 
14.45 
16.81 
17.61 
18.20 
17.31 
18.10 
19.22 
15.16 
18.42 
18.23 
13.53 
14.07 
16.32 
13.43 
13.20 
15.82 
13.66 
14.94 

0.99 
1.05 
0.84 
0.56 
0.73 
0.95 
1.53 
1.24 
1.68 
0.99 
1.07 
0.96 
1.29 
1.64 
0.89 
0.79 
0.85 
1.04 
0.60 
0.75 
0.77 
1.24 
0.87 
1.43 
1.36 
1.37 
1.76 
1.37 
0.86 
0.93 
1.32 

0.19 
0.21 

1.76 

2.15 

0.73 

1.72 
2.02 
0.87 

0.20 

1.41 

0.66 
0.62 
0.80 

17.68 
16.14 
16.89 
14.73 
14.24 
15.85 
13.60 
17.10 
13.22 
15.93 
15.10 
18.05 
16.34 
14.40 
16.88 
17.49 
18.23 
17.27 
17.83 
18.86 
15.29 
18.61 
18.69 
13.62 
14.07 
16.33 
13.60 
13.22 

0.96 
1.11 
0.88 
0.43 
0.60 
0.86 
1.57 
1.39 
1.82 
1.00 
1.06 
0.82 
1.34 
1.78 
0.92 
0.88 
1.00 
1.05 
0.72 
1.12 
0.65 
0.84 
0.95 
1.44 
1.41 
1.42 
1.80 
1.40 
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TABLE 3—continued 

Star v B-v 

429 17.11 1.20 
430 17.13 0.94 
431 18.62 0.93 
432 18.12 1.02 
433 16.94 1.21 
434 16.90 1.23 
435 17.76 1.29 
437 17.92 1.07 
438 17.67 1.18 
439 17.55 1.21 
440 18.06 1.09 
442 17.40 0.99 
443 17.70 1.00 
444 18.83 1.05 
445 18.63 0.88 
446 18.29 0.94 
447 18.62 0.81 
448 18.40 0.96 
449 18.06 0.94 
451 17.98 0.71 
452 18.03 0.82 
453 18.03 0.93 
454 18.05 1.05 
455 17.58 0.90 
456 18.57 0.87 
457 17.61 1.22 
459 18.16 0.93 
460 18.13 1.07 
461 18.43 0.89 
462 18.27 1.20 
464 18.36 0.83 
465 18.20 0.97 
466 18.47 0.99 
467 18.61 0.76 
468 18.33 0.93 
469 18.53 0.88 
470 18.26 0.89 
471 18.47 0.79 
472 17.21 0.71 
473 18.30 0.91 

Star V B-V 

474 18.55 0.86 
475 18.04 0.93 
476 17.66 0.96 
479 17.99 0.86 
478 17.91 0.86 
479 17.92 1.03 
480 18.46 0.86 
481 18.19 1.09 
482 18.16 1.27 
483 18.55 0.81 
484 17.22 1.05 
485 17.93 0.88 
486 16.89 1.10 
487 17.23 1.06 
488 17.59 1.40 
489 17.33 1.16 
490 17.57 1.16 
491 18.54 1.04 
492 18.53 1.01 
493 18.77 1.04 
494 18.58 1.02 
495 18.64 0.73 
496 18.31 1.08 
497 18.64 1.06 
498 18.30 0.91 
499 18.48 0.90 
500 18.61 0.96 
501 18.26 0.89 
502 18.12 0.97 
503 18.03 1.03 
504 18.32 1.03 
505 18.31 1.09 
506 18.47 0.83 
507 18.59 0.95 
508 18.62 1.07 
509 18.54 1.12 
510 18.43 0.96 

A further consideration which entered into the selection of the photoelectric standards 
was that they be chosen in such a manner that a check could be made for field errors in 
the photographic data. The differences (FPe — Vpg) and (Bpe — Bm) were checked for 
systematic trends as a function of position on the plate. No significant trend was noted 
on any particular groups of plates. Although field errors of ^ ± 0.06 mag within 12' 
of the plate center cannot be directly ruled out by our data, observations made under 
similar conditions of telescope collimation of the open cluster NGC 2477 (Hartwick, 
Hesser, and McClure 1972) failed to find field errors >0.03 mag in a similar area of the 
plates. A check was also made for color equations in the photographically determined 
magnitudes and no significant ones were found. Finally, a crude estimate of how the 
photometric accuracy behaves within successively fainter magnitude ranges can be 
made by using the differences in photoelectrically and photographically determined 
values: (i) V < 16.0, |(FPe - Fpg)| = 0.06 mag, |<(£ - F)pe - (B - F)pg)| = 0.06 
mag; (ii) 16.0 < F < 18.0, |(FPe - Fpg)| = 0.11 mag, |<(£ - F)pe - (B - F)pg)| = 
0.06 mag; and (iii) F > 18.0, |(Fpe - Fpg)| = 0.33 mag, |<CB - F)pe - (B - F)pg)| = 
0.20 mag. No photographic “smoothing” has been applied to any of the data in this 
paper. 
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III. THE COLOR-MAGNITUDE DIAGRAM AND DETERMINATION OE THE REDDENING 

The C-M diagram shown in figure 3 for NGC 6352 is very similar to that of 47 Tucanae 
(Tifft 1963) and M71 (Arp and Hartwick 1971) with respect to: (i) the slope of the giant 
branch, (ii) the existence of only a stubby red horizontal branch, (iii) the break in the 
giant branch at the horizontal branch, and (iv) the blue-straggler sequence. Clearly, 
then, NGC 6352 is a member of the class of metal-rich globular clusters, as suggested by 
van den Bergh’s (1967) photometry. 

In order that an estimate of [Fe/H] can be made, a knowledge of the reddening is 
required. This problem is complicated by the lack of any of the very blue horizontal- 
branch stars that are commonly found in halo clusters. We have estimated Eb-v for 
NGC 6352 in the following two ways. The first consists in superposing the C-M diagram 
of 47 Tucanae on figure 3. The horizontal shift required is 0.35 mag, and with EB-v ~ 
0.02 mag for 47 Tucanae, we find EB-v = 0.37 mag for NGC 6352. The problem with 
this method is the implicit assumption that the C-M diagram of 47 Tucanae and NGC 
6352 are the same, implying identical chemical composition. We will show in § V that 
NGC 6352 is metal richer than 47 Tucanae and as such should have a redder giant 
branch. For this reason, we consider the value of 0.37 mag to be an upper limit for the 
reddening of NGC 6352. 

The reddening of the cluster may also be estimated from observations of field stars 
around the cluster. Table 4 gives observations of 11 stars in the vicinity of NGC 6352. 
The stars are identified by their number in the Smithsonian Astrophysical Observatory 
Star Catalog. The spectral types given in table 4 are also taken from this catalog. We 
assumed that each star was a main-sequence star and deduced the reddening and dis- 
tance modulus given in table 4. We note that our assumption will result in an overesti- 
mate of the reddening and an underestimate of the distance modulus should the star be 
evolved. The data in table 4 are plotted in figure 4, and, for the reasons just discussed, 
we have drawn a straight line through the lowest points. The slope of this line represents 
Ab = 1.3 mag kpc“1. The observations in table 4 do not go sufficiently faint for a level- 
ing off of the reddening to become apparent in figure 5. However, on the basis of a dis- 

Fig. 3.—The color-magnitude diagram for ~400 stars measured near NGC 6352. Crosses are photo- 
electric data from table 2 for stars which are considered to be cluster members. 
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DATA FOR STARS USED TO ESTIMATE THE REDDENING TOWARDS NGC 6352 

Star Sp Type B-V U-B B-V (B-V) Mv r (pc) 

227923 
227927 
227928 
227931 
227944 
227815 
227819 
227843 
228015 
228061 
228097 

B5 
B8 
B9 
AO 
B8 
B9 
B8 
AO 
B5 
A2 
B8 

6.75 
9.30 
9.35 
8.76 
6.90 
6.66 
8.53 
7.24 
7.61 
9.01 
9.26 

0.09 
0.09 
0.07 
0.01 
•0.06 
0.61 
0.02 
0.10 
•0.06 
0.35 
0.08 

-0.61 
-0.25 
-0.09 
■0.30 
•0.59 
0.09 
-0.41 
0.06 
-0.53 
-0.22 
-0.38 

0.33 
0.21 
0.13 
0.12 
0.14 
0.72 
0.18 
0.11 
0.12 
0.51 
0.24 

-0.24 
■0.21 
-0.06 
-0.11 
-0.20 
-0.12 
•0.16 
-0.01 
-0.18 
-0.17 
-0.16 

5.76 
8.67 
8.96 
8.40 
6.48 
4.50 
7.99 
6.89 
7.25 
7.48 
8.54 

-1.90 
+ 0.30 
+ 1.07 
+0.43 
-1.10 
+0.30 
-0.38 
+ 1.48 
-0.66 
-0.51 
-0.38 

340 
472 
378 
392 
328 

69 
472 
121 
382 
396 
608 

Fig. 4.—A plot of reddening against distance for field stars in the vicinity of NGC 6352. Data are 
taken from table 4. 

cussion by Arp (1965), we have adopted an absorption layer thickness of 100 pc, which 
the line of sight to NGC 6352 intersects at a distance of 820 pc. From figure 5 the 
reddening at this distance is EB-v — 0.27 mag, and we consider this to be a lower limit 
to the reddening of NGC 6352. The mean of the lower and upper limits gives our adopted 
reddening of Eb-v = 0.32 ± 0.05 mag. Inspection of the photographic plates fails to 
reveal indications of strong differential reddening, but detailed investigation of more 
subtle differential effects will have to await future analytical and observational efforts. 

IV. FIELD STARS AND THE REALITY OF THE BLUE-STRAGGLER SEQUENCE 

Figure 3 shows an apparently well-defined sequence of stars approximately parallel 
to the zero-age main sequence. Similarly, the C-M diagram of 47 Tucanae by Tifft (1963) 
shows several “blue straggler” candidates, as does the C-M diagram of M71. However, 
because NGC 6352 is at low galactic latitude, it is important to know what the contri- 
bution of field stars is to this group of stars. We obtained C-M diagrams for stars in areas 
of 2' radii located at 8' and 12' from the cluster center; the locations of the areas chosen 
are shown in figure 1. Inspection of the C-M diagrams for the two areas, presented in 
figure 5, shows little trace of either a horizontal or giant branch. 

Since at this time we lack alternative, preferably spectroscopic, means for ascertaining 
the cluster membership of these blue stragglers, we have adopted a simple statistical 
approach based upon star counts to clarify the reality of their membership. Counts were 
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Fig. 5.—C-M diagrams determined for the two control areas of the general field surrounding NGC 
6352 (fig. 1). As discussed in § IV, combined photometry and star counts in these fields lend strong 
confirmation to the reality of the identification of a pronounced blue-straggler sequence in NGC 6352. 

made of stars in these areas brighter than V = 16.5 and bluer than (B — V) = 0.90. 
There were 19 and 21 such stars in the 8' and 12' fields, respectively, compared to 26 
such stars which were measured within 2' of the cluster center; but the latter number is 
incomplete due to crowding. Approximate completeness factors were conservatively 
estimated by further counting the number of stars that were not measured in the iris 
photometry (due to problems of crowding, etc.) and comparing those results with the 
number of stars measured by iris-photometric techniques within each area; those counts 
revealed an ^41 percent completeness to F = 16.5 within 1' of the cluster center and 
^ 79 percent completeness in the l'-2' annulus. When the numbers of stars measured 
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are adjusted by these figures, the total number of blue stars within 2' of the cluster center 
is estimated to be 41 ± 10, which is approximately twice the number found in the field. 
We conclude that the blue-straggler sequence in NGC 6352 is real; however, more defi- 
nite confirmation via spectroscopic means is clearly desirable. 

V. THE TWO-COLOR DIAGRAM AND AN ESTIMATE OF [Fc/h] 

A two-color diagram for stars thought to be members of NGC 6352 is shown in figure 
6. The plotted points are photoelectric measurements from table 2 corrected for redden- 
ing according to procedures that take into account the steepened reddening line for stars 
near (B — F)0 — 1.0, as outlined by Hartwick and McClure (1972). The line through 
each point represents the shift due to ±0.05 mag uncertainty in the reddening. Several 
of the stars lie up to 8' from the cluster center, and their membership is uncertain. The 
criterion for selection of stars for inclusion in figure 6 is that they fall on or near the 
principal sequences in figure 3. Assuming that these stars are members, we find b(U — 
B>)b—v—is} = —0.1 ± 0.1 mag, implying [Fe/H]NGC 6352 > [Fe/H]HyadeS. Thus NGC 
6352 appears to have the highest metal abundance for any globular cluster investigated 
to date. 

Relevant properties of other metal-rich globular clusters for which an estimate of 
[Fe/H] has been made are summarized in table 5 for comparison with the present re- 
sults. (B — F)o,g represents the color of the giant branch at the magnitucle of the hori- 
zontal branch, and Q is the metallicity parameter measured by van den Bergh (1967). 
Unfortunately we must emphasize the uncertainty in the value of [Fe/H] deduced for 
NGC 6352 because of (i) uncertainty of membership of the stars considered in figure 6 
and (ii) uncertainty in the measured (U — B) values. Comparison of the data in table 5 
nevertheless emphasizes the high metal content of NGC 6352. 

VI. AN ESTIMATE OF THE DISTANCE TO NGC 6352 

The turnoff in NGC 6352 may have been reached by our photometry in figure 3, but 
the uncertainties of F and B — V measures with a 60-inch telescope at F > 18.0 com- 

Fig. 6.—The two-color diagram for those stars in table 2 considered to be cluster members. As ex- 
plained in the text, the points have been corrected for reddening, and the line through each point shows 
the shift due to uncertainty in the reddening of ±0.05 mag. 
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TABLE 5 

Some Properties of Three Metal-rich Globular Clusters 

Ref. for 
Cluster Reddening (B—F)o,g Sp Type Q Fe/H Fe/H 

47 Tucanae  0.02 0.90 G3 -0.26 >-0.6 1 
M71  0.31 0.89 G6 -0.23 ~-0.3 2 
NGC 6352  0.32 0.98 ... -0.09 >+0.1 3 

References—(1) Feast and Thackeray 1960; (2) Arp and Hartwick 1971; (3) this paper. 

Lined with the low galactic latitude of the cluster makes the identification of the turnoff 
a speculative venture at best. Not only does our inability to delineate reliably the turnoff 
prevent us from estimating the age of the cluster from a comparison with theoretical 
tracks, but the main-sequence fitting technique for obtaining the distance modulus is 
inapplicable. Furthermore, there are no known RR Lyrae variables in the cluster by 
which the distance may be estimated. Instead, we assume that the horizontal branches in 
47 Tucanae and NGC 6352 have the same absolute magnitude. With (m — M)o,47 Tue = 
13.3 mag (Tifft 1963), we find (m — M)0,ngc 6352 = 13.5 ± 0.3 mag, corresponding to a 
distance of 5 kpc at 0.6 kpc below the galactic plane. 

VII. CONCLUSIONS 

From this photometric study of the globular cluster NGC 6352 we find: 
i) Confirmation of the extreme metal-richness indicated by integrated photometry. 

The topology of the C-M diagram is similar to that of other metal-rich clusters, although 
the giant branch of NGC 6352 is even redder than that of 47 Tucanae. 

ii) The cluster contains a blue-straggler sequence and the C-M array shows a sudden 
decrease in the number of giants at ^0.2 mag below the horizontal branch. 

iii) NGC 6352 is characterized by EB-v = 0.32 ± 0.05 mag, {m — M)$ = 13.5 ± 0.3 
mag, and [Fe/H] > +0.1 + 0.1. 

The metal abundance inferred from the ultraviolet excess of the giant stars in NGC 
6352 is abnormally high. Should future observations confirm this result, an interesting 
puzzle emerges. The {B —■ F)o>g values for the old open clusters NGC 188 and NGC 6791 
are approximately 0.2-0.3 mag redder than the value for NGC 6352, yet the metal 
abundances are approximately the same. A similar situation exists for the halo globular 
clusters, where a range in {B — F)olg for clusters with the same metal abundances has 
been found (Hartwick 1968). It is tempting to speculate that the same Y parameter in 
Hartwick’s (1968) scheme is responsible for the above discrepancy, such that Fngc 6352 > 
Fngc iss- Clearly it would be desirable to obtain spectra and/or narrow-band photometry 
of individual stars in NGC 6352 to confirm the high [Fe/H] ratio found in this investi- 
gation. 
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