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ABSTRACT 
Uhuru observations of the galactic plane indicate the presence of four X-ray sources not pre- 

viously characterized as transient: MX 0836 — 42 (Markert et al.), A1918+14 (Seward et ai), 
and 4U 1730 — 22 and 4U 1807—10 (Forman et ai). X-ray light curves as well as positional and 
spectral information are presented for these sources and for 4U 1908 + 00, a recurrent transient 
source. The frequency, duration, and intensity of galactic plane transients during the Uhuru 
lifetime are discussed. Transient X-ray sources appear to be divided into two classes based 
primarily on an observed bimodal spectral temperature distribution. 
Subject headings: interstellar : molecules — molecular processes — X-rays : general 

I. INTRODUCTION 
Centaurus X-2 was the first X-ray source to be 

described as “transient” (Chodil et al. 1968 and refer- 
ences therein). Since those early observations, many 
sources have been detected with similar X-ray light 
curves (see Table 1 for references). These transient 
X-ray sources have been observed with many types of 
detectors over different energy ranges and for various 
time intervals. However, for all transient sources the 
X-ray emission was detected at an intensity well above 
the survey limit for an interval of length greater than 
~ 1 day which was short compared with the total 
amount of time the region was observed. This is the 
simplest observational definition of transient and may 
include sources of a type previously described as 
“highly variable.” Transient outbursts have occurred 
only once for most sources; but as observations con- 
tinue to be made, more “recurrent transients,” i.e., 
sources with multiple outbursts, are reported (Jones 
et al. 1976; Kaluzienski et al. \911a\ Clark and Li 
1977; Ricker and Primini 1977). 

In this paper, we present Uhuru observations of four 
sources which satisfy the above definition of transient 
and of one source which is a recurrent transient, as 
well as a summary of all existing observations. The 
frequency of occurrence, intensity distribution, and 
spectral characteristics of transient sources will be 
discussed and compared with those of similar but 
less sensitive surveys (Kaluzienski et al. 19776). 
Transient sources are observed to be divided into two 
classes based primarily on spectral temperatures 
(Maraschi et al. 1976; Kaluzienski et al. 19776), and 
the relationship between these classes and existing 
models is discussed. 

II. OBSERVATIONS 
A summary of the observations for the 24 low- 

galactic-latitude (|6n| < 7°) transient and recurrent 

* Currently at Department of Physics and Center for Space 
Research, MIT. 

t Junior Fellow, Harvard Society of Fellows. 

transient X-ray sources is given in Table 1. Several 
transient events at higher latitudes have also been 
reported (Barnden and Francey 1969; Evans, Belian, 
and Conner 1970; Harries et al. 1971; Shukla and 
Wilson 1971; Conner, Evans, and Belian 1969; 
Rappaport et al. 1976; Cooke 1976; Ricketts, Cooke, 
and Pounds 1976; Forman et al. 1978) but will not be 
discussed in this paper, as they may represent dis- 
tinctly different phenomena. All the galactic plane 
transients were detected at intensities well above the 
survey limit for a time interval Tmin in days (Table 1, 
col. [4]) which is short (less than 50%) compared with 
the total amount of time the region was observed. For 
a source that was continuously monitored and for 
which exponential decay from the peak was observed, 
re, the ^-folding time constant in days, is given in 
column (5). Column (6) lists the maximum equivalent 
Uhuru intensity (2-6 keV) reported for each source. 
Column (7) gives the best 3 a upper limit to persistent 
emission from the transient source from either the 
experiment which detected the outburst or the Uhuru 
lifetime based on the 4U catalog (Forman et al. 
1978). Shi/ul (c°1- [8]) is the lower limit on the maxi- 
mum range in intensity for each source, calculated 
from columns (6) and (7). Column (9) lists the pub- 
lished exponential temperature spectral parameter 
(Jones 1977) or the equivalent for non-Uhuru tran- 
sients. The five sources at the bottom of Table 1 
were later detected at intensities comparable to or 
greater than the original primary maximum and thus 
may be classified as recurrent transients. 

The Uhuru X-ray observatory scanned the galactic 
plane frequently during 2.5 years following its launch 
on 1970 December 12. During this time, nine transient 
and three recurrent transient X-ray sources were ob- 
served within 7° of the galactic equator (|6n| < 7°). 
The Uhuru observations of seven of these sources 
have been previously reported (Kellogg et al. 1971; 
Matilsky ef al. 1972; Forman, Jones, and Tananbaum 
1976a, 6; Jones et al. 1976; Tananbaum et al. 1976). 
In this paper we present the data for the remaining 
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Observations of Transient and Recurrent Transient X-Ray Sources 

Source 
(1) 

/n 

(2) 
b* 
(3) 

Tmin 
(4) (5) 

Observed 
High 

(6) 

Best 
Upper 
Limits 

(7) 
*Shi/ul. 

(8) 

Exp. Temp. 
(keV) 

(9) 

Refer- 
ences 
(10) 

4U 0115 + 63   
A0620 - 00  
MX 0836-42  
A1118-61  
Cen X-2  
Centaurus transient 
A1524-62  
4U 1543-47  
4U 1730-22  
4U 1735-28   
A1742-28  
A1743-29    
A1745-36  
MX 1746-20  
MX 1803-24  
4U 1807-10  
4U 1901+03  
A1918 +14  
Cep X-4  
A0535 + 26. . . 
MX 0656-07. 
4U 1608-52.. 
4U 1630-47.. 
4U 1908 + 00.. 

125.92 
209.96 
261.93 
292.6 
310.2 
313 
320.2 
330.93 

4.47 
359.57 
359.94 
359.6 
354.1 

7.7 
6.1 

18.6 
37.21 
49.7 
98.96 

181.5 
220.17 
330.91 
336.9 

35.67 

+ 1.03 
-6.54 
-0.97 
-1.1 

0 
0 

-4.49 
+ 5.36 
+ 5.89 
+ 1.56 
-0.04 
-0.42 
-4.2 
+ 3.8 
-1.9 
+ 3.93 
-1.39 
+ 0.45 
+ 3.4 
-2.65 
-1.66 
-0.84 
+ 0.28 
-4.00 

>50 
>100 
>50 

44 
>44 
>30 

>100 
>110 
>60 
>2 

>18 

>45 

>80 
>13 
>15 

54 
>15 

>50 
>12 

'14 
'25 

~7 
'20 

'60 
'10 
'30 

'19 

70 
'50000 

55 
~75 

-6500 
-10 

-900 
2000 

125 
565 

-2300 
-150 
-250 

150 
-1000 

10 
87 
45 

-75 
-2000 

-80 
-1100 

220 
400 

<5 
<5 
<2 
<5 
<5 
<5 
<2 

< 10 
< 4 

<40 
<40 
<40 
< 10 
<7.5 
<2 
<2 
<2 
< 5 

3 
2.4 

<3 
<3 

< 10 
< 10 

>14 
>10000 

>27 
>15 

>1300 
>2 

>450 
>200 
>31 
>14 
>57 
>3 

>25 
>20 

>500 
>5 

>43 
>9 

>25 
> 833 
>27 

>367 
>22 
>40 

>15 
<3 

6 ± 2 
>15 
<3.5 

>15 
5 ± 1.5 

<3 
4 ± 1 

4.8 ± 9 
3 ± 1 

4 ± 0.5 

>15 
6 + 2 

>15 
>15 

5 ± 2 
Variable 

2 ± 0.5 
3.5 ± 0.5 

7 
13-15 
19 
20-21 
22, 37 
23 
24 
29-30 

1 
34 
36 
35 
32 
3,4 
2 
1 
7 
8 
9 

10-12, 25 
16-18 
26-28 
31 

1,5, 6,33 

References.—(1) Forman et al. 1978. (2) Jernigan 1976. (3) Forman, Jones, and Tananbaum 19766. (4) Markert et al. 1975. 
(5) Kaluzienski et al. 1977a. (6) Watson 1976. (7) Forman, Jones, and Tananbaum 1976a. (8) Seward et al. 1976. (9) Ulmer et al. 
1973. (10) Rosenberg et al. 1975. (11) Coe et al. 1975. (12) Kaluzienski et al. 1975a. (13) Elvis et al. 1975. (14) Kaluzienski et al. 
\911b. (15) Matilsky et al. 1976. (16) Clark 1975. (17) Carpenter et al. 1975. (18) Kaluzienski ei al. 1976. (19) Markert et al. 1977. 
(20) Eyles et al. 1975a. (21) Ives, Sanford, and Bell-Burnell 1975. (22) Chodil et al. 1968. (23) Wheaton, Baity, and Peterson 1975. 
(24) Kaluzienski et al. 19756. (25) Ricker and Primini 1977. (26) Tananbaum et al. 1976. (27) Li 1976. (28) Clark and Li 1977. 
(29) Matilsky et al. 1972. (30) Li, Sprott, and Clark 1976. (31) Jones et al. 1976. (32) Davison, Burnell, and Ives 1976. (33) Holt 
and Kaluzienski 1977. (34) Kellogg et al. 1971. (35) Ariel 5 group 1976. (36) Eyles et al. 19756. (37) Francey 1971. 

five sources, three of which (Aql X-l, MX 0836 — 42, 
A1918+ 14) were originally reported by other experi- 
menters (Friedman, Byram, and Chubb 1967; Mar- 
kert et al. 1975è; Seward et al. 1976). No emission 
was detected from any of these sources during the 
Uhuru lifetime other than that present during the 
isolated outbursts which are described below. 

a) MX 0836 — 42 = 4U 0836-42 

First reported by Markert et al. (1975Ô) from OSO 7 
observations, MX 0836 — 42 is present in the 
data during two week-long surveys of the galactic 
plane, in 1971 December and 1972 January, approxi- 
mately 1 month apart. The peak intensity observed 
for this source is 60 counts s-1; the minimum length 
of time the source appeared above background, rmIn, 
is 50 days. Figure la shows the X-ray light curve of 
MX 0836 — 42, which includes both Uhuru and OSO 7 
data (Markert et al. 1977). 

Combining the OSO 7 and Uhuru positional in- 
formation yields the following improved 90% 
confidence location for the source: 

Center: 

« - 129? 130, S = — 42?655; 

Corners: 

a = 129?300, 8 = — 42?520; 

a = 128?925, 8 = — 42?760; 

a = 128?985, 8 = — 42?780; 

a = 129?350, 8 = — 42?540. 

b) 4U 1730-22 
The source 4U 1730 — 22 (Forman et al. 1978) is 

typical of that subset of well-observed transient X-ray 
sources whose light curves are characterized by ex- 
ponential decay from the peak with e-folding time 
constant re. This decay may be interrupted by a 
plateau, secondary maxima, extreme variability, or 
another outburst. Although we do not scan the galac- 
tic plane during the initial rise in source intensity of 
4U 1730 — 22, Figure 16 shows the observed part of 
the exponential decay, which has re ^ 30 days and a 
possible secondary maximum. 

The energy spectrum of this source may be derived 
according to the procedure described by Jones (1977). 
For an exponential spectrum, = 4 ± 1 keV and 
the upper limit on the low-energy absorption is 2.25 
keV. For a power law spectrum, the energy spectral 
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Fig. 1c Fig. \d 
Fig. 1.—Light curves of {a) MX 0836 — 42, (b) 4U 1730 — 22, (c) A1918 + 14, and (d) Aql X-l are shown which indicate the 

transient nature of these sources. 

index a = 1.9 ± 0.4, with an upper limit on the low- 
energy cutoff Ea < 3.00 keV. The formalism used is 
that of Avni (1976) and of Lampton, Margon, and 
Bowyer (1976) for estimating two parameters simul- 
taneously at the 90% confidence level, x2min + 4.6. 

c) 4 U 1807-10 

Observed above the survey limit for only 1 day, at 
the end of the Uhuru data, 4U 1807 —10 was discovered 

during the preparation of the 4U catalog (Forman 
et al. The observed intensity of 10 counts s“1 

is a factor of 3 above adjacent upper limits but is too 
low to allow accurate spectra to be determined. 

d) A1918+14 

A1918+14 was initially reported by Seward et al. 
(1976) as a weak variable source with maximum in- 
tensity ~10 Uhuru counts. During 1972 July, an 
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X-ray source consistent in location with A1918+14 
was detected above background for rmin ^ 2 weeks; 
assuming the source to be A1918+14, we find the 
peak intensity was ~50 counts s-1 (Fig. 1c). This is 
a factor of 10 increase above adjacent upper limits 
and a factor of 5 above the observed Ariel peak 
intensity. This outburst was the only emission from 
A1918+14 detected by Uhuru. Both exponential and 
power law spectral shapes adequately fit the Uhuru 
observations of A1918+14. For an exponential spec- 
trum, kT = 6 ± 2 keV with an upper limit on the 
low-energy absorption of 1.75 keV. When the ob- 
servations are fitted to a power law spectrum, the 
upper limit on the low-energy cutoff is 2.75 keV and 
the energy spectral index is a = 1.25 ± 0.25. 

e) AqlX-1 = 4U 1908 + 00 

Kaluzienski et al. (\911a) have summarized the 
existing observations of Aql X-l, a recurrent transient 
X-ray source first detected by Friedman, Byram, and 
Chubb (1967). More recently, an additional outburst 
has been reported by Holt and Kaluzienski (1977). 
Figure \d is the X-ray light curve of Aql X-l, from 
1971 January to 1973 March, including observations 
from both Uhuru and OSO 7 (Markert 1975). Note that 
persistent emission is not observed from Aql X-l and 
that all of the positive detections occur during the 
repeated flares. 

in. ANALYSIS 

Using the Uhuru observations, it is possible to cal- 
culate the occurrence rate of outbursts at different 
luminosities from transient sources in the galactic 
plane. Uhuru surveyed the entire galactic plane, 
|6n| < 7°, at irregular intervals for ~2\ years (~800 
days) to a limit of 10 counts s_1. For each non-plane 
scanning data segment lasting N days, a transient 
outburst of duration rmin days would not have been 
detected during the first N — rmin days of the interval. 
Sky coverage is therefore more complete for outbursts 
with larger values of Tmin, and the sky coverage cor- 
rection factors Ci can be calculated by 

800 - (? N> -r^) ’ 

where the summation is taken over all the non-plane 
data segments of length Nj > rmini. The annual rate 
p at which transient outbursts occur may be calculated 
from the data in Table 2 as follows: 

P = 
n ^obSj X (1) 

where Nohs. is the number of outbursts observed in 2.5 
years (col. [2]) in each interval in rmin, Q is the sky 
coverage correction factor (col. [3]) for each interval 
in rmin, and n is the number of 10 day intervals in 
Tmin- By definition, rmin is a lower limit to the actual 
duration of the outburst for those sources which were 
not continuously monitored; the sky coverage factors 

TABLE 2 
Observed and Corrected Occurrence Rates 

for Transient X-Ray Outbursts 

Pt Tmin A3b sí* Cit (rate yr 1) 
(1) (2) (3) (4) 

10-20  2 0.36 2.2 
21-30   0 0.52 0 
31-40  0 0.62 0 
41-50  1 0.70 0.6 
51-60   3 0.77 1.6 
61-70..  1 0.81 0.5 
71-80  0 0.84 0 
81-90  1 0.86 0.5 
91-100  0 0.89 0 

101-110  0 0.91 0 
111-120..  1 0.94 0.4 

P = 5.8 yr"1 

* In 2.5 yr. 
t Sky coverage correction factor. 

Ci were derived for the minimum Tmln in each 10 day 
interval. These factors combine to make p an upper 
limit. Since a source emitting 1.7 x 1037 ergss_1 at 
the maximum galactic distance of ~25 kpc would be 
detectable above the Uhuru survey limit of 10 counts 
s-1 and since some of the outbursts may be from 
less luminous objects, the rate /> = 5.8 yr-1 thus 
determined is an upper limit on the annual number of 
transient sources exceeding ~ 1037 ergs s-1. 

It is interesting to compare the outburst rate and 
luminosity limit thus calculated with those resulting 
from the assumption that all outbursts from transient 
sources occur at the same luminosity within a thin 
galactic disk of radius R and scale height h « R. In 
this case, the relationship between L and r-1 — p can 
be derived by following Silk (1973) and Kaluzienski 
(1977), who define the number-flux relation for such 
transient sources as follows : 

N{> S0, ns(27rhr'dr') , (2) 

where N(> S0) is the number of outbursts observed 
above the survey limit S0 in a time t; ns is the number 
density of transients in the Galaxy; and the limiting 
radius R0 = (L/47rS0)

1/2, where the luminosity L is 
assumed constant for the entire group of sources. 
The diffuse flux due to unresolved sources in the disk 
as measured by an omnidirectional detector is 

I a = 

where 

£<0 ' O) \ 
Ait2R2] 

ergs cm 2 s 1 rad 1, 

<tLy 
2 Pi X Tmini 

365 X p 

(3) 

gives the average duration of the outburst; and 
a = 1 + In (2Rlh), where R is the radius and h is the 
scale height of the disk containing the transients. The 
mean a may be calculated from the limits on Rjh 
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defined by the entire population of transient sources 
(Kaluzienski 1977). Substituting <¿L> = 0.10 and 
<«> = 6.25 in equation (3) yields 

Id >- (1.4 x 10-49) ergs cm“2 s“1 deg“1. (4) T 

The upper limit on the diffuse flux in the Galaxy Id 
can be estimated from the difference in background 
levels observed by Uhuru between galactic and extra- 
galactic scans. This flux does not exceed 2 Uhuru 
counts in the x 5° collimator (FWHM) or 6.8 x 
10“11 ergs cm“2 s"1 deg“1 (2-6 keV). Thus the limit- 
ing value on Ljr can be found from equation (4): 

4.9 x 1038 > L/r. 

This limit is similar to that found by Kaluzienski 
et al. {1911 b) and implies that, if all transients were 
lO^ergss“1 at peak, then no more than 4.9 yr“1 

could occur without violating the upper limit to a 
galactic “ridge,” or, if all were 1037 ergs s“1, 49 yr“1 

could occur, and so on. Our observed limit, p < 
5.8 yr“1, on outbursts in excess of 1037 ergs s“1 

therefore provides a significantly more sensitive limit 
on the number of 1037 ergs s“1 transient sources than 
can be obtained from the galactic ridge calculation. 

Figure 2 is a plot of exponential temperature versus 
t min for all the well-observed transient sources listed 
in Table 1. The distribution of transients with respect 
to characteristic spectral temperature appears to be 
bimodal, while the distribution in rmin seems con- 
tinuous. The bimodal temperature distribution ob- 
served is similar to that found by Maraschi et al. 
(1976), who considered a subset of uniformly observed 
transients. There is an apparent deficiency of transient 
sources with temperatures between 7 and 15 keV 
relative to the nontransient galactic sources (Table 3). 
The data for the persistent sources were taken from 
Jones (1977), who analyzed Uhuru spectral data for 
all relatively bright galactic sources. 

Fig. 2.—The minimum observable duration (rmln, Table 1, 
col. [4]) is plotted versus the exponential spectral temperature 
(Table 1, col. [9]) for all well-observed transient sources in 
Table 1. 

TABLE 3 
Comparison of Spectral Temperature 

Distribution for Transient and 
Persistent X-Ray Sources 

Temp. No. of No. of 
(keV) Transients Nontransients 

<7  13 24 
7-15  0 11 
>15  6 6 

IV. DISCUSSION 

Many definitions of transient sources have been 
formulated (Kaluzienski 1977; Pounds 1976) in at- 
tempts to physically quantize what is basically an 
observational phenomenon. A source will appear tran- 
sient if it is present above the survey limit of a detector 
for an interval which is short compared with the 
amount of time the region is observed. Highly vari- 
able sources may therefore appear transient, and there 
may not be a physical basis for considering the two as 
separate phenomena. Of the 24 sources listed in 
Table 1, two are identified with stars and exhibit sinu- 
soidal modulations suggestive of orbital periods 
(A0620 —00 = V616 Mon [Boley et al. 1976; Matilsky 
et al. 1976] and Aql X-l, a faint flaring star [Thor- 
stensen, Charles, and Bowyer 1977; Watson 1976]); 
two are tentatively identified with OB stars (Al 118 — 61 
[Chevalier and Ilovaisky 1975] and A0535 + 26 [Liller 
1975]); and one is identified with a late-type star 
(A1524 —62 [Murdin et al. 1977]). One transient is 
associated with a globular cluster (MX 1746 — 20 = 
NGC 6440); two pulsate slowly (A0535 + 26 and 
All 18 — 61); three exhibit irregular intensity varia- 
tions prior to the primary peak (A1524 —62, A0535 + 
26, and All 18 — 61); and four have apparent second- 
ary maxima (4U 1543 — 47, 4U 1730 — 22, A0620 —00, 
and A1524 —62). (See Table 1 for references.) 

Kaluzienski et al. {\911b) have suggested the exis- 
tence of two classes of galactic plane transients, the 
first of longer duration, higher intrinsic luminosity, 
and lower X-ray temperature than the second. This 
suggestion was primarily based on data from the 
Ariel 5 All Sky Monitor, which has a survey limit a 
factor of 30 times higher than that of Uhuru and would 
therefore not be able to detect sources similar in inten- 
sity to 4U 1730 — 22. The division of transient sources 
into two classes based on the bimodal temperature 
distribution seems clear (Fig. 2). On the other hand, 
there is no convincing evidence for a difference in 
detectable duration between the two groups. The 
ranges in rmin (the amount of time during which the 
outburst was detected) for the softer and harder tran- 
sients are 2-110 and 15-80 days, respectively. A pos- 
sible systematic effect to consider is that sources which 
have higher observed intensities or apparent luminos- 
ities can be observed above our detector threshold for 
longer durations and therefore may have larger values 
°f Tmin- Since the percentage of sources with apparent 
peak luminosities greater than 100 counts s“1 is 
higher for the softer than for the harder transients, we 
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might expect the softer transients to show values of 
Tmin systematically larger than those of the harder 
transients. The distribution of rmin values is similar 
for both groups, however (see Fig. 2), and there is 
therefore no convincing evidence for a difference in 
detectable duration between the two groups. 

There is also no convincing evidence for a difference 
in intrinsic luminosity between the two groups. Op- 
tical identifications and therefore reliable distance 
estimates exist for very few transient sources. The 
softer group has a higher percentage of sources with 
apparent luminosities in excess of 100 counts s-1 than 
does the harder group, but this effect may be due to a 
different spatial distribution and/or to an intrinsic 
luminosity difference. Furthermore, outbursts in 
which the maximum emission occurs above 15 keV 
may actually have intrinsic X-ray luminosities con- 
siderably greater than those estimated for the 2-6 
keV energy band. Relatively weak outbursts of short 
duration are observed to occur in both spectral classes. 

The quantity which is least affected by various 
observational biases is the intrinsic energy spectrum 
of a source. Jones (1977) has noted that regularly 
pulsating sources have temperatures greater than 
108 K and has associated these characteristics with 
binary systems containing neutron stars. Two of the 
six transients with high temperatures exhibit pulsa- 
tions. The other four sources with high temperatures 
were not observed in the same manner, and similar 
analyses were apparently either nonconclusive or not 
applicable to the type of observation. The similarity 
of this class of transient sources to persistent sources 
in binary systems containing neutron stars has been 
noted by Coe et al. (1975) and Avni, Fabian, and 
Pringle (1976) among others, as well as by Kaluzienski 
(1977), who suggests that this class of transient sources 
results from an increase in the stellar wind of a massive 
early-type optical companion. This interpretation 
seems reasonable and is supported by the observed 
pulsations and tentative identification of the two 
Ariel 5 transients A0535 + 26 and A1118 — 61 with 
early-type stars (Ives, Sanford, and Bell-Burnell 1975; 
Rosenberg et al. 1975; Liller 1975; Chevalier and 
Ilovaisky 1975). 

There are 13 transient sources listed in Table 1 that 
have exponential temperatures less than 7 keV. Their 
lack of observable pulsations or other short-time- 
scale variability and their steeper characteristic spectra 
do not support the conventional neutron star binary 
system models for these transients. Three sources are 
confidently identified with stars, and one is associated 
with a globular cluster; but the positional uncertain- 
ties of the remaining nine sources are too large to 
permit identifications in the galactic plane. 

Kaluzienski (1977) has associated this cooler class 
of transient sources with Roche lobe overflow of a 
low-mass, late-type optical star in a close binary 
system with luminosity near or at the Eddington limit 
(~ 1038 ergs Mq-1). This mechanism for X-ray produc- 
tion is also believed to explain the observations of 
Her X-l (cf. Pravdo 1976 and references therein), 
which has a flat, hard spectrum; is believed to be a 

neutron star; and emits two orders of magnitude 
below the Eddington limit (Schreier al. 1972; Clark 
et al. 1972; Holt et al. 1974). Jones (1977) interprets 
hard spectra as indicating the presence of a neutron 
star in a close binary system, independent of the 
mechanism of mass transfer. If this interpretation is 
correct, then the difference in the spectrum between 
Her X-l and the cooler class of transient sources may 
be accounted for by a different type of collapsed 
object, such as a white dwarf or black hole, or by an 
optically thick plasma surrounding the central hard 
source which degrades the initial photons by Compton 
scattering (Maraschi, Treves, and van den Heuvel 
1977). 

Another type of model has been proposed by Bre- 
cher, Ingham, and Morrison (1977) and by Gorenstein 
and Tucker (1976). In the Gorenstein and Tucker 
model, the transient outburst is the result of a hydrogen- 
burning flash on the surface of a white dwarf in a 
close binary system, which is embedded in an extended 
cloud of circumstellar material ~ 1014 cm. The shell 
of matter ejected by the hydrogen flash would form a 
shock wave as it drove through the surrounding 
material which would heat the cloud and produce 
X-rays by thermal bremsstrahlung. The cloud would 
then expand and cool, which would account for the 
spectral softening often observed. This model also 
explains the lack of short-time-scale variability, but 
it predicts line emission from the hot circumstellar 
material and an absence of periodicities. These two 
additional constraints are not consistent with the 
observations of A0620 — 00, which has a reported 8 day 
period (Matilsky et al. 1976) and upper limits on line 
emission two orders of magnitude too low for an 
optically thin model (Griffiths, Ricketts, and Cooke 
1976). 

V. CONCLUSIONS 
The number of transient outbursts with X-ray 

luminosities in excess of 1037 ergss-1 is limited by 
the Uhuru observations to no more than 5.8yr_1. 
There appear to be two classes of transient X-ray 
sources, which differ primarily with respect to their 
observed temperatures. Weak or short-lived transients 
are observed to occur in both spectral classes. 

Although no model currently proposed will account 
for all the observations, there is increasing evidence 
for the accreting binary interpretation of transient 
X-ray sources. The harder class of transients may be 
produced by an increase in the stellar wind of an 
early-type optical star onto a neutron star companion 
(Kaluzienski 1977), but for the softer class the 
mechanism remains uncertain. 
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