Dissertatlon

[A2%

2 "

. G f}. L L_J.;——“ e
A STUDY OF HE TINME VARIAPION OF GOSMIC LAYS
AY LOW LATITUDES

Y : presented
by
Te S, Ge SASIRY
for
the dagree‘of'
DOCGYOR OF PHILUSOPHY
” - of the

GUJARAT UNIVERSITY

- 043
| “lll“ “ /,‘//‘VT”‘{A . ,-'l- i

1 m m
|
August, 1958
. 'f

| B1928

PHYSICAL RESEARCH LABORATURY =~
AHBEDABAD,

!



1s. The daily varistion of meson intenalty measured with
vertical telescopes, having semiangles of 229 in the bei plane
and 379 in the Hed plone, bas been studied by the autbor during
the years 195k, 1955 and 1956 at the equatorisl mountain station
of Hodaikanals The 12-~month mean dally varlation during each
year and bhe dally vardation on individual days have been
studied, The 12;£3hzh mean dally variation has been compared
with the dally variatlosn for the years 1952 and 1953 measured
with the same instrument a& fodalkanal and with the daily
variption of intensity messured by Carnegie Institution ion
chambers gt Huancayo and Cheltenham. The change of the 12-month

mean dally varistion has the followlng noteworthy festures:

“{al  Duping 1952 to 1996, changes of the time of
‘axloun of the diurnsl component and bhe amplitude and time of
maxdoin of the sesi-divraal component of the 12-month mean

dully varistion are well correlabed at the two eguatorial

i
LT

- stations of Hodaikenal and Huancayos

{b)  Change of the tine of maxinum of the diuensl
and the geni=diurngl componentint Huancafo over a period of
18 yoars is most clearly sugsestive of a relationship with
the 22-your cycle of change of polarity of the magnetic field

of sunspot.

4 ZRmyeur cyele of chmnge is cloarly seen in, the form
-t -
R [ ™ ~
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@f-ghg {2-month man daily V&Ti&ﬁi@ﬂ~umﬁ@ﬂﬁlvad.iﬁﬁﬁ it
narmonie components. The change of form tabes place prinaipally
in relation to g maximum in the early m@rﬂing or near noon as
sugzested by Sarabhal et ale The change ls large st minimum of
golar activity and is gradual at other periods of the solar

eyele.

| {e} For p proper study of the anisotropy of the
Primary<e§smiaﬁm§§iaﬁian and its changes 1t is necessary,
yawﬁi@ﬁlarly fop 5%3@?V&ﬁi@ﬁa at low lativudes, to take acoount
of the é&ﬁi»diﬁfﬂal component of the dally variation in addition
to the diarﬂal'aampaﬁaab. The change of deily variation
woreselved inte lve harmonic coOmpunents can be related to a
meaningful physiesl model of change of the anisoiropy of

primary radiatlion,

2o A gomparison of the form of the 12-nonth mean daily
veristion and the distributdon of paremeters of the diurnal

and the aemﬁ»diuwnml componaents of the dsily variation on
individual deys does not either confirm Gﬁ‘fﬁiﬁ}@:thewﬁﬁdal

of change of the jZemonth mean dsily variastion sugsested by
Sarabhal et ale This model involved the éhaﬂg@ hwing_praduaéd
through alteration of frecuency of Gaéurrﬁnca from year o yeer
of a"ay moximum typeund a'nipght maxinm type" of anisotropy.
It appears from the present study that bovh major states of
the primery anisobropy are comnectsd with a diurnal as well

a8 a semledivrengl componente Yhey differ in relatlon to different



relabive bagnitudes of ths maxima in the early merning and
near noon which sre observed in the daily variations produced

I;ry Lhatle

i

Fe 4 study has olso been made by the author of the

variastion of the méﬁam intansity mgasured with ¥ narrow angle o
ﬁ%lé&%@ﬁ&ﬁ of sembangle 5°in the L-¥ plane and 19% in the Hed

plune opsrsted ab Rodalkenpl durdng 1956, The dadly vmrimtiem

has been ﬁﬁﬁpﬁﬁéﬁﬁyiﬁh the daily varistion m@&&uwaéﬂby R~
%@1aﬂ@¢pﬁs and g neutron moultor ab ﬁédaikanala The charagveristics
of the daily varistion of the neutyoen monitor and the A2y
telescopes are very similers The narrow angle telescopes exbibic
arléaily vardation of la arger amplitude than the ovher two
instrunants. fdenvificabion of the state Qflgh@ anlsotropy on
individusl days by an exsminution of ouly the characteristics

&f th&\&&rmaﬂiﬁ semponents of Lhe dedly Va?iaﬁiwn.iﬁ not in

that on na

sbically disturbed days the rasio i’?ii*' of,the
atplitudes of the diuraal and the send=diurnsl ammnanvnta
regpectively of the daily va ri&h&gn, has uauractvrs stie values
related to the correlabed changes of anlgotropy snd tha mean

intensity of coauie PaYSe

& The averssze dally veristion on duys with differant

-

degreas of B banges, as Indicated by the walue

B evin § vt gt e, ™ ipndfleant bransit:
OF Lp on dndividual days, suggests that a sipniflcant transition

s
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takés place in the range of Cp from 0,85 to 1.20, LThe nature
of change bebween groups corresponding to low and high Cp is

not the same in 1954, 1955 and ia 1956,

| 5," A solar flare type of increase of inteusity ab
Kodaikanal, observed on 23rd February 1956, represents one
of the first ovservations of this effect at a station on the
geomagneticreouator. It has been interpreted as lndicative
of the generathikon the sun,of cosmic rays in the energy o

rdnge 35 to 65 Bev.ln association with a type 3+ flare.

6. - The present dissertation describes in Chapter LI

the apparatus and in Chapter III, the methods of anélysis of
daté; Chapters IV gnd V deal with results of the iHVestigations
made with vertical Lelescopes of moderate and narrow angles of
opening respectively. in &hﬁpter VI, the principal conciuglons
of the iavestigation are discussed. The author has included at
the end of his thesis a list of 167 references to original
Pépers puﬁliﬂhad in different parts of the world, The thesis

. mentions the specific information derived from egch of sthem.
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