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In this note we report high time resolution radio photometry of the high mass X-raybinary and 
lassi
al bla
k hole 
andidate Cygnus X-1. The results presented here area by-produ
t of an observational program 
arried out several years ago. At that time,our primary goal was to obtain high sensitivity images of the extended radio emissionaround Cygnus X-1 (Mart�� et al. 1997). In addition to these results, the observed data
an provide a radio light 
urve of Cygnus X-1 with time resolution of a few minutes andextending for several hours. The short-term variability of Cygnus X-1 remains pra
ti
allyunexplored at radio wavelengths. Therefore, we are 
on�dent that the data presented inthis note will help improve this situation.The radio 
ounterpart of Cygnus X-1 was originally dis
overed by Tananbaum et al.(1972) and Hjellming (1973). At 
entimetri
 wavelengths, this sour
e has a rather stableradio emission at the 10{20 mJy level with a very 
at spe
tral index (Fender et al. 2000).The radio luminosity of the system displays a � 30% amplitude modulation with theorbital period of 5.6 d, together with a long-term modulation on time s
ales of 150 d(Pooley et al. 1999). Here we study the Cygnus X-1 radio light 
urve with time resolutionmu
h higher than in most previous studies.Our observations were 
arried out on 1996 April 11 (JD 2450185) with the interfer-ometer Very Large Array (VLA) of the National Radio Astronomy Observatory (NRAO)in New Mexi
o (USA). The array had its 27 antennas in its C 
on�guration and oper-ated at the wavelength of � = 6 
m. In this 
on�guration, the longest baselines extendover 3.4 km equivalent to 57 k� thus providing an angular resolution of about 400. Thedata were pro
essed using the AIPS pa
kage of NRAO following the 
ommon pro
eduresfor 
onne
ted radio interferometry. The amplitudes of the visibilities were 
alibrated byobserving 1331+305 for a few minutes at the beginning of the run. The adopted 
uxdensity at 6 
m of this VLA primary 
alibrator is 
lose to 7.5 Jy. We also observed theunresolved sour
e 2007+404, before and after ea
h of the Cygnus X-1 s
ans, to be usedas the phase 
alibrator. Cygnus X-1 was found to be bright enough to self-
alibrate itsvisibility data in phase using a simple point sour
e model. This step allows us to get ridof most atmospheri
 phase instabilities. Our �nal radio light 
urve has been produ
edusing the AIPS task DFTPL applied on the self-
alibrated data. This task performs the
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Figure 1. Radio light 
urve of Cygnus X-1 at the wavelength of 6 
m on 11 April 1996. The datapoints have been averaged every 120 s. The sour
e has a variability amplitude of � 30% on time s
alesof one hour. The horizontal axis is labelled in International Atomi
 Time (IAT) whose di�eren
e withUniversal Time in 1996 was 
lose to 30 s
dire
t Fourier transform of the measured visibilities as a fun
tion of time for an arbitrarypoint in the sky, i.e., the Cygnus X-1 position in our 
ase. This Fourier transform is areal quantity that gives the 
ux density of any point sour
e at that point. No signi�
antnearby 
onfusing sour
es were present in the array �eld of view, that is limited by thebeam of the individual antennas (FWHM � 100). In fa
t, Cygnus X-1 was the brightestsour
e in the �eld of view.In Fig. 1, we present the �nal radio light 
urve of Cygnus X-1 for several hours in 11April 1996. The radio emission of the system is 
learly variable with several radio 
aresin time s
ales of hours. The variability amplitude observed is 
lose to � 30%. This isremarkably similar to that exhibited by Cygnus X-1 during its X-ray 
ares, whi
h oftenlast from hours to days. The only X-ray 
overage of Cygnus X-1 simultaneous with ourradio data is that provided by the All Sky Monitor (ASM) on board the Rossi X-rayTiming Explorer satellite posted on the web. Unfortunately, the ASM 
uxes are toos
ar
e to 
he
k if there is any 
orrelation or anti-
orrelation between radio and X-rayvariability at this time resolution.The plot in Fig. 1 also suggests a possible re
urren
e period of the radio 
ares 
loseto 1 h. These 
aring events are also reminis
ent of the radio and infrared os
illationsobserved in the mi
roquasar GRS 1915+105 (see e.g. Mirabel et al. 1998). These eventsare interpreted in terms of repeated eje
tions of pairs of relativisti
 syn
hrotron emittingplasmons every half an hour or so. It is thus very likely that we are seeing the samephenomenon in Cygnus X-1. The rise time of an individual 
are is about 20 minutes withan amplitude of � 5 mJy. From light travel time arguments, this implies an upper limitof 3:6�1013 
m (2.4 AU) for the size of the radio emitting region. At a distan
e of 2.5 kp
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and assuming a 
at spe
tral index, the 
orresponding brightness temperature is � 4�108K, i.e., 
onsistent with non-thermal syn
hrotron emission. Further 
on
urrent radio andX-ray observations with high time resolution are required to better 
larify the tentativesuggestions of this paper. The hypothesis of repeated eje
tion of syn
hrotron plasmonswill be tested in the future, when the very sensitive Expanded Very Large Array (EVLA)be
omes available.A
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