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with V2 = 1011 c/s, vi — 107 c/s, and the values on S, and the spectral index, n, given in 
the Parkes Catalogue. The cosmological correction has been applied in the same way 
as done by Matthews, Morgan, and Schmidt (1964). 

The value of Mb is typical for radio galaxies and the value on L places 05 21—36 
among the strong radio sources. Its maximum diameter and its surface brightness (<r) 
are similar to those for some other compact galaxies (cf. Zwicky 1965Ô). 

It is of interest to compare 05 21—36 with the objects discussed by Arp (1965). We 
find that 05 21—36 falls almost on the line in the luminosity-diameter diagram which 
separates “observed galaxies” from “stellar.” Obviously 05 21—36 maybe classified as 
either a high-luminosity compact galaxy or a low-luminosity QSS. In the latter case it 

TABLE 4 

Dimensions and Calculated Data 
for 05 21—36 

Ana* = 4?3 = 3750 pc 
Vs = 18300 km/sec 

Æ = 1.8 X 108 pc (with H = 100 km/sec/Mpc) 
Mb = —21.2 mag. 
aß — 18.0 mag/sq sec of arc 
Z, = 5 X 1042 ergs/sec 

Lb = 4 X 1010 Lo(Mb,o = +5.4) 

would represent the low-luminosity end, so far observed, of the QSS’s. However, it 
appears likely that other objects of this type may be found among radio sources identi- 
fied as QSS(?) or N from low-scale photographs. 

B. E. Westerlund 
N. R. Stokes 

April, 7, 1966 
Mount Stromlo Observatory 

Australian National University 
Canberra 

REFERENCES 
Arp, H. C. 1965, Ap. 142, 402. 
Bolton, J. G., Clarke, M. E., and Ekers, R. D. 1965, Australian J. Phys., 18, 627. 
Bolton, J. G., Gardner, F. F., and Mackey, M. B. 1964, Australian J. Phys.} 17, 340. 
Matthews, T. A., Morgan, W. W., and Schmidt, M. 1964, Ap. /., 140, 35. 
Sandage, A. 1965, Ap. J., 141, 1560. 
Zwicky, F. 1965a, Ap. J., 142, 1293. 
 . 19656, ibid., 143, 192. 

QUASI-STELLAR OBJECTS WITH SMALL REDSHIFTS 

1217+02, 3C 249.1, AND 3C 263* 

Spectra of the quasi-stellar objects 1217+02, 3C 249.1, and 3C 263 have been ob- 
tained with the Kitt Peak 84-inch telescope and the Perkins 72-inch telescope of the 
Ohio State and Ohio Wesleyan Universities at Lowell Observatory. Identifications 
and V magnitudes were taken from Bolton, Clarke, Sandage, and Véron (1965), and 
Sandage, Véron, and Wyndham (1965). An RCA cascaded image intensifier was used 
on the DTM spectrograph. A record of observations is given in Table 1. 

For the object 1217+02, a redshift of AX/X = 0.240 is determined from six strong 
emission lines. The measurements are listed in Table 2. An absorption feature is meas- 

* Contributions from the Kitt Peak National Observatory, No. 166, 
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ured at 4887 Â on the 25-min plate, a plate which has a well-exposed continuum in 
this region. The absorption is also seen weakly at this position on the 17-min plate. 
On the spectrum at 175 Â/mm, the absorption is measured at wavelengths of 4885 
and 4875 Â. With a redshift of AX/X = 0.240, this absorption is identified as the K-line 
of Ca il X 3934 Ä. 

A search of A Multiplet Table of Astrophysical Interest (Moore 1959) in the range 
XX 3929-3939 revealed no other lines to which this absorption could confidently be 
attributed. The only possibilities, O iv X 3931, Ar n X 3933, S n X 3933, N m X 3936, 
and C iv X 3936, all seem less likely than the Ca n identification. The absorption is 
clearly associated with the object, for we do not see an absorption at this wavelength 
in the spectra of other objects and there are no night-sky absorption lines at the meas- 
ured wavelength (Goldberg 1954). While the H-line of Ca n cannot be seen with cer- 
tainty, this is not unexpected, for the Baimer He in emission would make it difficult to 
observe the blend with Ca n H at this dispersion. 

TABLE 1 

Observations 

Object 

1217+02 

3C 249 1 . 

3C 263 . 

V 

16 53 

15 72 

16 32 

Date 
(1966) 

Jan. 25 
Jan. 25 
Jan 25 
Mar. 20 

Mar. 22 
Mar. 22 

Jan. 25 
Jan.25 
Jan 25 
Jan 25 
Mar. 18 
Mar. 20 

Telescope 

84-inch 
84-inch 
84-inch 
72-inch 

72-inch 
72-inch 

84-inch 
84-inch 
84-inch 
84-inch 
72-inch 
72-inch 

Dispersion 
(Â/mm) 

440 
440 
440 
350; 1st order\ 
175; 2d order / 

350 
350 

440 
440 
440 
440 
350 
350 

Exposure 
Time (min) 

25 
17 

5 
45, widened 

45 
90 

15 
14 
20, widened 

5 
30 
30 

Wavelength 
Region (Â) 

4200-8200 
4200-8200 
4200-8200 

/4900-7300 
\4800-5400 

4900-7300 
4900-7300 

4200-8200 
4200-8200 
4200-8200 
4200-8200 
4900-7300 
4900-7300 

In Figure 1 the upper spectrum (a) is a reproduction of the 45-min widened spectrum 
of 1217+02, showing the emission lines of [O m] XX 5007, 4959, Hß, H7,oand Hô. The 
spectrum (b) is the 25-min exposure, with the absorption break at 4887 Á seen clearly 
on the microphotometer tracing (c). 

The spectrum of 3C 249.1 resembles that of 1217+02, with strong emission lines of 
[O m] XX 5007, 4959, and Balmer lines of hydrogen. However, Ha is shifted too far to 
the red to be observed. The observed wavelengths are listed in Table 2, and a repro- 
duction of the 90-min spectrum is shown in Figure 1 (d). A redshift of AX/X = 0.311 
is determined. The plates of 3C 249.1 were taken in poor seeing; the continua are not 
well enough exposed to detect the presence of absorption lines. 

The spectrum of 3C 263 is difficult to interpret. There is a very strong continuum, 
with one prominent broad feature at 4619 Â. On the two plates (15- and 14-min) well 
exposed in the blue, additional emission lines are also seen. These are narrow and only 
slightly more intense than the continuum. On the assumption that the broad feature 
is Mg il X 2798, the weaker lines are identified with lines found in quasi-stellar objects 
and tabulated by Schmidt (1965Ô) and by Lynds, Stockton, and Livingston (1965); 
the redshift is AX = 0.652. Additional confirmation of this redshift comes from two 
sharp absorption lines measured at 6516 and 6568 Â on the best (15-min) plate. With 
the adopted redshift, these correspond to the H- and K-lines of Ca n. There is some 
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evidence for both absorption lines on other plates, but, in general, the continua are not 
well enough exposed to confirm the observation. The observed wavelengths and identi- 
fications are listed in Table 2. It must be emphasized that the adopted redshift rests 
principally on the identification of the broad feature as Mg n X 2798; the weight which 
should be assigned to the weaker features is difficult to assess. A reproduction of the 
15-min plate is shown in Figure 1 (e). 

Absorption lines of H and K are observed in Seyfert galaxies (Seyfert 1943; Bur- 
bidge, Burbidge, and Prendergast 1959); in pygmy galaxies (Zwicky 1964); in radio 
galaxies with weak emission, but not generally in radio galaxies with strong emission 
lines (Schmidt 1965a). By analogy with galaxies with absorption features, the quasi- 

TABLE 2 

Measured Wavelengths, Identifications, and Redshifts 

Observed 
Mean Wave- 

length (Â) 

4882 ^ 
5084 
5397 
6027 
6150 
6206 
8146 

4898: 
5079 
5371 
5688 
6365 
6504 
6566 

4619. 
473 If 
4911 
6159 
6786. 
6516* 
6568* 

Identification AX/X 

1217402 

Ca II X 3934 (K) 
Hô X 4102 
Ht X 4340; [O III] X 4363 
Hß X 4861 
[O III] X 4959 
[O III] X 5007 
Ha 

Mean 

3C 249 1 

[O il] X 3727 
[Ne III] X 3869 
Hô X 4102 
Ht X 4340 
H/3 X 4861 
[O III] X 4959 
[O III] X 5007 

Mean 

3C 263 

Mg II X 2798 
[Ar IV] XX 2854, 2869f 
[Ne V] X 2973 
[O II] X 3727 
Hô X 4102 
Ca II X 3934 (K) 
Ca II X 3968 (H) 

Adopted 

(0 241) 
239 
244; 0 237 
240 
240 
239 

0 241 

0 240 

0 314: 
313 
309 
311 
309 
312 

0 311 

0 311 

0 651 
653 

.652 
653 
654 

( 656) 
(0 655) 

0 652 

* Absorption 
t On two plates, the doublet is resolved. 
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stellar objects, 1217+02 and 3C 263, in which we have seen Ca n H- and K-lines, are 
likely to have stellar constituents from which the H- and K-lines arise. On the Palomar 
atlas prints, both 1217+02 and 3C 263 look stellar, with no evidence for outer structure. 
If the redshift is to be interpreted as a velocity shift, the agreement between the red- 
shift of the absorption lines and the emission lines implies that there is no large-scale 
difference between the motion of the stellar population and the excited gas. 

Finally, it is of interest to determine the absolute magnitudes, M, of these objects. 
If the redshifts are assumed to be cosmological, for 1217+02, M = —23; for 3C 249.1, 
M — —24; for 3C 263, M = —25; where only the non-selective term in the K-correc- 
tion (Sandage 1965) has been included. A corresponding value for 3C 273 is If = —26. 
Hence 1217+02, with small redshift but V = 16.53, is a “dwan^ quasi-stellar object. 

An alternative interpretation, which cannot yet be ruled out, is suggested by 
the proximity of 3C 273 and 1217+02 to the Virgo Cluster. Curiously, 3C 273 
(ai95o = 12h26m33?7; 5i95o = +2°19'43") and 1217+02 («1950 = 12h17m38?35; Ô1950 = + 
2°20'20''9) are separated by only 2° on the sky. Also their redshifts are the smallest 
known for quasi-stellar objects: AX/X = 0.158 for 3C 273 (Schmidt 1963) and 0.240 
for 1217+02. If we assume that these are fast-moving objects at the distance of the 
Virgo Cluster, d = 11 X 106 pc, then their respective absolute magnitudes are M = 
— 18 and M = —14, magnitudes in the range of galaxies and dwarf galaxies. At the 
distance of the Virgo Cluster, a transverse motion of the order of the radial velocity, 
0.2 c, would result in a proper motion of O'iOOl/yr which is too small to be detected. 
Luyten (1963) and Jefferys (1965) have found no proper motion for 3C 273. A blink 
of two Lowell Observatory proper-motion plates, separated by 28 years, was made 
for 1217+02 by Norman Thomas of Lowell Observatory, and no proper motion was 
detected. It is estimated that a motion as small as 0''05/yr could be noted. 

We wish to thank Dr. John S. Hall, director of the Lowell Observatory, and Dr. 
N. U. Mayall, director of the Kitt Peak Observatory, for providing us with observing 
time. We also thank Mr. Norman Thomas for blinking the proper-motion plates and 
Dr. W. A. Baum for assisting with the March observations. 

W. Kent Ford, Jr.* 
Vera C. Rubin* 

April 22, 1966 
Department oe Terrestrial Magnetism 

Carnegie Institution of Washington 
Washington, D.C. 
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