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1, Introduction ¢ None of the theories (1,2,3 & 4) put forward
‘80 far to explain the radio=emission from EAS, has been successful
to give satisfactory explanation of all the. experimental data obt-
ained from varioua‘laboratarieé over the globe. It is apprehended
‘tﬁat emission mechanism at low and high frequencies may be quite
different (5). This calls for new theoretical look into the phen=

omenone

v Using basic equations éf Kahn & Lerche (1) and
a much sophisticated model for shower structure,'CaStagnoli et al.
(2) caiculated the radiation field at a point outside the disc of
chargess fhey, however, calculated the radiation field due to curr-
ent and axcess charge onlye In this paper, the regqultant field insi=
de the disc of charges, due to current aﬁd dipole moment have been
calculated afresh using the-téchnique adopted by Castagnoli et al.

{2), from very low to very high frequencies.

2+ Methods 3 4 The radiation field at a distance R from the = »
axis of the shower disc canlge obtained by phase mixing the contr=

ibutions from the various rings of charges, For a point lying ins-

ide the disc of charges of radius Ro at a distance R from the axis,

the point will be an outer one werete the disc of radius R and an

-inner one w.r.t:’tha annular ring of inner radikus R and an outex -
radius Roe. Aécordingly, effects of the disc of radius R and the ann=-

ular ring are to be taken into accounte .

v

The current field at a distance R from the axis

( R<Ro )


https://core.ac.uk/display/42843333?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

273

HE 4, 6-4

(A) Current fleld due to the disc of radzus R _32e
Ea(R)= K—;—é—-’f-ﬁzxznxomvx H()(K-cca)ja' (Kocr)r (29 4)(29 4+)(. _"éa‘z?d,....(.)

(8) Current field due to the annular rlng of inner rad;us R and cut-

er radius Ro 075

7/294 ...... ‘g)
" _ 3J R ____.1-1 (n— )d"' \¢

The dipole field at a distance R from the axis ( R<Ro ) 3

(C) Dipole field due to the dlsc of rad;us R '
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(D) Dipole field due to the annular ring of‘inner radius R and

outer radius Ro ¢ .
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t " ] n
The vector sum of E_ , Ec ’ Ep & .Ep will give the result-
ant field. '

3. Results 3 Equations (1) to (4) have been integrated nume-
rically at various frequencies for R=40 my Ro=100 m and E= 10160V.
Theoretical frequency spectra of (i) the prssent work,,(ii) Hough,
as well as the experimental data of different workers normalised at
80 MHz with the theoret;cal curve of Hough (4), are shoﬂr in Figel.

4, ‘Diacussion 3 Experimental results of different workaps-(6,7,
8 ) support the presence of a plateau region in the frequency range
(40-60)MHz. For frequencies above 80 MHz, experimental data of  the
present group, within experimental erro:,_agree with thd present
calculatione But in the low frequency region ( < 10 MHz), none_ofthe
experimental results éupport any of the theoretical predictions, It

seems to indicate that below 80 MHz besides geomagnetic machanism,
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some other mechanism/s are also involved, Nature of variation of

experimental data with frequency shows gradual decregse of the

effect of theabove unknown mechanism/s tawards 80 MHz.

5s Lonclusions s Theoretical as well as the experimental results
of the present authors and also of other workers indicate that the
frequency spectrum is rather flat in the frequency range (40-60)MHz,
Above 80 MHz, the radio=emission cah be explained with the help of
geomagnotic mechanisme. But at very low frequency (< 10 MHz), mecha=

nisms other than geomagnetic are invelwed.
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