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letters to nature 
Transient X-ray source Alll8-61 
THE transient X-ray source Ariel 1118-61 was discovered 
late in 1974 (refs 1, 2). It has been suggested' that this 
source may be associated with the long period Mira-type 
variable RS Cen, which is located within the error box for 
the X-ray source. The proposed mechanism of X-ray 
generation was accretion on to a compact object in orbit 
around the variable star. The periodic variation in the 
radius of the star would lead to a variable accretion rate 
at the orbit of the compact object, and give rise to a 
variable X-ray flux. This suggestion has two important 
consequences. First, it raises the possibility that some, at 
least, of the apparently transient X-ray sources can be 
explained by similar phenomena. For instance, Barnden 
and Francey' and Shukla and Wilson' reported the presence 
of two presumably 'transient' X-ray sources in the constella­
tion Cetus. The error box for each source (Cetus X-1 (ref. 
4) and Cetus X-2 (ref. 5)) was large, - 10--15 ° diameter, but 
they did just overlap. Of significance here is the fact that 
the overlap area is centred on O Ceti (Mira), the type star 
of this class of variables. The two observations were at 
similar phases (0.12 and 0.22) of the variable, but separated 
in time by - I cycle. The difference in phase of the 
Centaurus and Cetus transients is easily explained by 
differences in orbit size and expansion velocity. 

The second consequence of Fabian et al.'s proposed 
identification is a clear, experimentally testable prediction, 
that the X-ray source should be observable at intervals of 
- I 64.5 d after the outburst observed by Ariel V. 

We have used the collimated proportional counter on 
board Copernicus to test this prediction. The detector was 
pointed at Al 118-61 on June 8, 1975 between 17 h 9 min 
and 22 h 15 min, a time corresponding to an eclipse of the 
nearby binary X-ray source Cen X-3. No signal was 
detected above background during the whole of the observ­
ing session. Our 90% confidence upper limiit to the source 
strength in the energy band 2.5-7.5 keV jg 3 x 10- 11 erg cm-• 
s- 1

; this is l. 7 % of the peak flux reported by Ariel V in 
the same energy band. Thus it is likely that the X-ray 
source All18-6l is not connected with RS Cen, unless for 
some reason the X-ray generation was turned off during the 
time when Copernicus was observing the source. 

Copernicus observed Cen X-3 on January 30, 1974 
precisely 2 periods of RS Cen before the peak of the out­
burst reported by Ariel V. Alll8-61 was well within the 
field of view of the detector, so we have been able to 
search for a signal from it during the binary down state of 
Ccn X-3. Again, no signal was detected above an upper 
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limit of 2x10-• 0 ergcm-'s-1 (-10 % of peak Ariel V flux) 
in the energy band 2.5- 7.5 keV. Thus there is no strong 
case for an association of A 1118-61 with RS Cen, based 
on the mechanism suggested by Fabian et al.'. 

We have also searched for X rays from Alll8-61 , using 
Copernicus, at a time well removed from the hypothesise? 
critical phase. The observations were m_ade be!ween ~pnl 
1975 6 d 23 h 31 min and 7 d 3h 33 mm, agam durmg a 
binary down state of Cen X-3. On this occasion, too, we 
were unable to detect the source. Our 90% confidence 
upper limit on this occasion of -9 x 10-11 erg cm-' s-1 in 
the energy band 2.5-7.5 keV is again substantially below 
the peak Ariel V flux of 1.8 x 10-• erg cm-' s-1

. 

Our upper limits should clearly be borne in mind in any 
attempts to explain this source. In particular, Pacini and 
Shapiro• have suggested that it is the motion of the compact 
object in an eccentric orbit which periodically brings the 
compact object close enough to the primary for accretion 
rates to become appreciable (this scheme has also been 
suggested by Clark et al.' and Davison and Tuohy' to 
explain the Jong term behaviour of Cir X-1). Our upper 
limits modify some of the constraint equations developed by 
Pacini and Shapiro for the parameters of the proposed 
binary system. The June 8 upper limit of 1. 7 % of the peak 
flux leads immediately to a lower limit of -0.8 for the 
orbital eccentricity, as compared with the value of 0.4 
derived by Pacini and Shapiro. This higher value of eccen­
tricity also does not seem to be excluded by the theory 
developed by Wheeler et al.•, though we note that practically 
any value for the final eccentricity may be predicted, given 
a suitable (and not impossible) choice of initial conditions. 
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