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1. O bservat ions 

The spectra of radio flux from pulsars show deep modulations, over a typical 
time scale A ^ and frequency scale A/d. These random diffractive interstellar 
scintillations are caused by inhomogeneities in the interstellar plasma on scales 
of 10 5m to 106m; on occasion there are also refractive modulations caused by 
very much larger scales. We report here an episode of periodic modulations of 
the dynamic spectrum of PSR B0834+06 seen in the sequence of observations 
centered at 408 MHz reported by Gupta et al. (1994 - GRL). There were 12 
observations of about 2 hours covering 5 MHz spaced over 14 months. An 
episode of very fine periodic fringes was detected, though the period 45 kHz in 
frequency was barely resolved by the 19.5 kHz channel bandwiths; the period in 
time was about 5 minutes and was fully resolved. The normal A/a was about 4 
MHz (GRL) - ~90 times the fringe period. 

The observations are displayed in Figure 2 of Rickett et al 1996 as the 2-d 
Power spectrum of the original dynamic spectrum. There is a central peak due to 
diffractive scintillation; it has narrow halfpower widths which are approximately 
the reciprocals of A/a and At<±. The power from the fringes is concentrated into 
the island of power centered at 22 cycles/MHz and 0.2 cycles/min. The contours 
at logarithmic intervals show that the fringe feature is about 20 dB down from 
the diffractive peak. This corresponds to a fringe amplitude of about 10% of 
the mean flux. The fringe feature was clearly visible on 4 occasions between 9th 
Sep 1984 and 9th Oct 1984, and invisible during the following year. 

2. Interpretation and Model for Enhanced Refraction 

Occasional episodes of periodic fringes have been reported by pulsar observers as 
far back as Ewing et al (1970). Cordes & Wolszcan (1986 CW) found a simililar 
episode from PSR B0919+06, also with a large number of fringes across a single 
"scintle". One can interpret these fringes (Hewish et al 1986), as the interference 
between two discrete raypaths each of which has been sactter-broadened into 
an angular radius 6^. An analysis of how the fringe periods are related to the 
angles of arrival of the two rays is given by CW. Our 22 cycles/MHz corresponds 
a difference of 22 /zsecs in the delay beteen the paths. We conclude here that the 
angle between the raypaths is about 4 mas, at least 20 times 0^. Goodman et al 
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(1987) described how fringes could be caused by a large inner scale. However, 
in such a scenario any rays or caustics must originate within the envelope of the 
scattering disc, which is ruled out by the the large ray separation. 

From the 30-day duration of the fringe episode we deduce a distance of 
about 3AU between the rays; this is very similar to the size deduced in the 
extreme scattering event reported by Fiedler et al (1987). We follow Romani 
et al (1987 RBC) in suggesting that the event is caused by enhanced refraction 
in the line of sight. We suggest that the refracting region does not normally 
meet the interference condition at the earth, but does on rare occasions, which 
give rise to multiple rays and fringes. Interference for the 3AU scale and 4mas 
requires a distance >400pc, consistent with the pulsar's 720pc distance. When 
interference occurs there will in general be 3 rays, two of which may easily 
dominate the flux as in the present case. 

Since fringing though unusual is not rare and there is other evidence of 
enhanced refraction (Rickett, this volume), we suggest regions in a typical line 
of sight with discrete density inhomogeneities on scales of about 1AU. It seems 
plausible that these should be identified with the warm ionized medium, as 
described by Kulkarni & Heiles (1986) and Reynolds (1988). We postulate fila
ments of enhanced plasma density controlled by a tangled magnetic field. The 
AU scale is identified with their typical radius; a density of about 0.25 cm- 3 

is consistent with pressure balance as proposed by Kulkarni & Heiles. When a 
wave passes a layer of this medium it will intersect a number of such filaments, 
depending on the layer thickness and the filling factor for filaments. We assume 
that for PSR B0834+06 this number is large compared to unity, making phase 
modulations with approximately normal statistics. Assuming that 4mas is, say, 
5 times the rms angle of refraction, we require a layer thickness of about 0.6pc 
(assuming a filling factor of 0.1). This seems to be compatible with a layer of 
warm ionized medium surrounding a warm HI cloud. A more detailed descrip
tion is given by Rickett et al (1996). Very similar geometries have been suggested 
by RBC and by Wilkinson et al (1994), though not necessarily associated with 
the warm ionized medium. 
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