Cherenkov radiation due to the passage of an oscillatory etc. 501

rosponsible for this anomaly. The intensity of radiation from (1) and (3) per
unit frequency interval depends on space coordinates (r,z) and so it fluctuates
spatially. A similar phenomenon is also obtained by the variation of . The equa-
tion (2) significs that by simply adjusting, ¢ the output of radiation can be acceler-
ated or retarded. Thus the conducting boundary acts as a promoter and plays
un important role in the graduation of cnergy loss which is technically important
for concontration of radiation,

The author oxpresses his sincere thanks to Dr. B M. Khan of City College,
(taleutta for his kind help in preparing this note
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Preliminary results on the conductivity of air under a
thunder cloud
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Gulmarg Research Observatory, Gulmarg (Kashmir).

(Received 30 June 1972, revised 30 September 1972)

There is a considerable interest in the problem of electrical conductivity of air
under & thunder cloud hecause the data available so far are very sketchy and
conflicting (Chalmers 1967a).  Preliminary results of an investigation of conducti-
vity under a thunder cloud carried out on June 9, 1972 at the Gulmarg Research
Ohsorvatory (ht 2700 metres m 5.1 , 34 1°N. 74 4°E) are presented herc and the
ohservations recorded seem to be interesting.

Polar sonductivities (A,, A_) were measured at the height of onc metre above
the ground elternately by a Gerdien type of eylindrical condenser. The Gerdien
chamber usod was constructed having the same dimensions as the one deseribed
hy Hatakeyama ef ol (1958) A number of improvements made and described by
Gunn (1965) in his conductivity apparatus were also incorporated in the design
of our Gerdien chamber, except those which werc not considered very essential.
as the instrument was originally designed to operate in dry weather conditions,
The electromoter used was the one deseribed by Vanderschmidt (1960) and was
directly coupled,to the Gerdien tube, The output of the eclectrometer was fed
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to an Esterline Angus Strip Chart Recorder. Complete details of the condy,
tivity apparatus are to be given elsowhere. The instrument is in uso af {he
Obhservatory for more than a year with satisfactory results.

Potential gradient was measured by using passive antenna system deviseq
hy Crozier (1963). Tho antenna used was a 20 metres aluminium wire (diameter,
| mm) stretched paralle]l to the level ground at the height of ono metre The
details of the field mstallation of the antenna and its associated circuitry weie
kept the samo as those deseribed by Crozier (1963). This type of sensor being
suitable {or fair-weather had an operating range of —100 volts to 4-250 volts,
Meteorologieal data were available from the meteorological station operating
at the obrervatory

A thunder cloud started developmg around 1230 hrs on the southern side and
1 gradually spread over the station Positive conductivity showed continuous
downward trend from 1230 hes onward. As the thunder cloud approached the
station the positive conductivily decreased more rapidly and became zoro when
the cloud was overhoad. During the period of two hours when the cloud was
over the station (saltitudo: 1800 metres approx.) negative potential gradient was
observed  Occasional lightning flashes occuring within the cloud produced ah-
normal but: momentary changes in conductivity  The average negative conducts-
vity during the above period was 1 9x 10~ mho/m which was higher than the
normal value of about 14x 10?4 mho/m usually observed during this period at
Gulmarg  With the slow receding of the clond towards west the potential gradient”
wlhich was greater than —100 V/m gradually reversed its polarity and became
positive (>>250 V/m) During the next 38 minutes the average positive and
nogative polar conductivities increased to values of 2.4 x10-1 mho/m and 2 2x
10~ mho/m respectively and showed greater agitation. With the potential
gradiont attainimg more or less normal fair-weather value around 1650 hrs (about
80 V/m for Gnlmarg for this hour) the negative conductivity fell to a value
of 0 7% 107" mho/m  The measurements wero stopped around 1710 hrs beeause
of drizzling  The drizzle seemed to have brought down some positive charge to the
around  The sign of the charge was ascertained from the actual conductivity
record (not shown in figure 1). The wind speed throughout the whole period was
botween 2-4 m/sec and the wind which was coming from south in the begining
corresponded to the direetion of the movement of the thunder cloud The measure-
ments wore started again at 1930 hrs after the drizzle stooped and were continued
till 2100 hrs. During this period the wind speed was between 6-7 m/soc and il
kept on changing direction  Figure 1 shows the variation of positive and negative
conductivitios for the period 1130 hra~1707 hrs; 1930 hrs—2100 hrs and those of
the potential gradient between 1937 hrs to 2100 hrs. The values plottod represent
averagos over cuch of 4.minute interval The values of potential gradient prior
to 1937 hrs are also indicated whenover possible as no continuous record was
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available. From the actual record of conductivitics (using ion filter) one could
casily conclude that when the positive conductivity was zero large positive jons
were also absent. Therefore the complete disappearance of positive charge (near the
ground) from the station would appear to be unusual and may not be easily under.
stood in terms of the earlier work of Chalmers (1967b). The higher values of
conduotivity observed (betwoen 1612 hrs and 1650 hrs) could be attributed partly
1o freshly injected negative jons from the lightning flashes and partly to the arrival
of air massos from the cloud at the station.,, TFurther work in this dircotion is
in progross
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Basic aluminum sulphate : An X-ray diffraction study
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University Department of Physics, Palna Universily, Patna-5

(Received 23 June 1972, revised 24 October and 8 December 1972)

Composition of basic aluminium sulphate varies depending on its mode of pre-
paration. In literaturc and while going through the ASTM cards one comes
across at least sevenieen basic aluminium sulphates differing in their chemical
compositions and structures.

In the present work basic aluminium sulphate was prepared in the following
way. Mellonckrodi Analar solution (0.1M) of aluminium sulphate was refluxed
in a round bottom flask at about 70°C for several hours (Milligan 1966). The
resulting hydrolysed material was washod scveral timos with distilled water to
wot the sample free from the associated anions The sample was dried at room
temperature and the powder was placed in a capillary tube of low absorbing
glass huving wall thickness of 0.0lmm and diameter ) 5mm. The X-ray powdor

* Presont address : Radio-assay Laboratory, Umversity of Ilhinois, Medical Centros,
Clneago, I11. 60812, USA.



