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(Communicated by Dr. X. R. Ramanathan, r.A.sc.)

INTRODUCTION

. THE present paper contains data of electron density distribution in the
ionosphere over Ahmedabad in a highly disturbed period in July 1959 and-
a brief discussion of the findings. From the vertical soundings made at
the Physical Research Laboratory, the true heights of reflection of the
various frequencies were calculated using the tables of Schmerling and
Ventrice (1959) and modifying them for the magnetic latitude of Ahmedabad,
(Dip 34°). As is well known, what we get from the soundings are thé
~ virtual heights of reflection A’ of pulses of different frequencies where

W= Tw(h /o dh : | e

In equation (1), p’ refers. to the group refractive index for'ordinary
waves of frequency f, #'is the height above ground, hy is the height of
-reflection of waves of frequency f;; and £, is related to the electron density -
_ N by the relation - .
| N = 1-24 x 10%f;2- A

. ) - .
where N is expressed as the number of electrons per ¢cm.$, and Joas Mc.[sec.

p' is a complicated function of f and N and the strength and direction
of the earth’s magnetic field. Knowing 4’ for different frequencies, we have -
to determine the values of fthc; ‘geometric height 4. The equation can be
solved only by numerical an’alysis, using a lamination method in which the
integral is replaced by a discrete sum over a number of suitable strips
(see Thomas and Vickers, 1958). '
24 ! :




Equation (1) can be wriiten “as

. . ! i -
. /

0

~ The mtegral equation (2) can be treated as the lmnt of a'matrix equatlon

The doefﬁcients in the matrix equation canK be solved either by‘iﬁvert—
ing'the matrix, or by a step-by-step solution for each strip. - The accuracy
~“ can be increased as much as we desire by choosing miﬁmently small intervals.

For rapid reduction this method 1equ1reu a digital computer whith was not |

1 available.

The manual method of Schmerhng (1958) allows for the effect of the
/" earth’s magnetic field, assumes only that the electron density increases
”’monotomcaﬂy with height and is convenient to use and sufficiently accurate.
The true height corresponding to the. frequency f, is given by

] i=n . .
1 , |
bty =7 D () | ’
- - l 1 °
. where /' is measured in kilometers and the f;5 are the frequencies at which
* the virtual heights are read to give A (fo) The frequenmes f; depend on
-the end frequency Jo-

' Usmg this ' method and the tables of coefficients given by Schmerling
and Ventrice (1959) the values of the coefficients for the dip latitude of
Ahmedabad which is 34° N. and the gyrofrequency 1-18 Mc./s. were inter-
polated. For calculating the coefficients, the values of dip angle and the

- total magnetic field at ionospheric heights are required to be known accurately.
‘ Schmerling’s table provides the coefficients only up to 13+5 Mc./s. but since

.at’ Ahmedabad, the F, layer critical frequencies often go beyond 16 Mc./s.
it became necessary to extend the column of coeflicients to 165 Mc./s. by
© extrapolation. 'These coefficients which are in the form of ratios fi/f, for

* given values of fo, within the ranges given, define the sampling frequencies .

- fi at which &' are to_be read from-the #'-f curve to give h (/). The
o sampling frequencies can be chosen either at 10 points or 5 points. We
- Compared the results by both the 10 pomt and jthe 5-point methods and
~ . since they were found to agree well, we decided to adopt the 5-point analysis
&enerally and use the 10-point method at frequencies near which there were
- Tapid changes of A’. Table I gives the coefficients -used.

¥ 2 B
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Tape I
10 cocfficients for calculating h from 'h’§ over Ahmedabad

Jo Mc./s. v
16-5 13-5 12-0 10-5 9:00 75 6:0 4-5 -3-0

!

filfy! | .. 0-995 -995 =995 -995 -995 -995 -995 -994 .-993

. 965 -965 -965 -965 -965 -964 963 -963 -962

914 -912 -911 910 9909 ‘908 -906 -905 -906

841 -839 -838 -836 -835 -833 830 827 -824

- . 750 748 74T 7450 743 TAL 737733727
‘641 639 638 637 635 632 629 -634. 616
517 515 -514 513 -511 -509 -506 -501 -496
380 378 377 -376 375 -373 -370 -367 -366

230 -230 230 -220 228 227 -226 225 -226
.. +077..-077 -077 -077 -077 -076 -076 -077 -078

, .
TABLE 11
5 coefficients for calculating h from WT over Ahmedabad

_ SfoMe.fs. - ©
16-5 135 12:0 105 90 7:5 60 45 3:0.

Al . 0-985 -984 -984 984 -983 983 -983. 982 -98
380 878 877 -875 -874 -872 -870 -868 -867
700 696 694 -G93 -691 -688 685 -680 -673
450 448 447 446 444 4D 440 435 432

. .. -154 -154 -154 -153 -153 -152 -152 -152  -153

s, o

... Tables. of sampling frequencies f3, f5 ... fi, for the 10-point method
and of fi, fz ... f; for the 5-point method were prepared by multiplying the
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frequencies from 1 Me./s. to 20 Me.[s. at 0-5 Me. /s, intervals? by the above
ocoefficients in the appropriate frequency ranges., To obtain the true height

at a particular frequency f;, the virtual heights at 10 (or 5) frequencies indi-
- cated opposite the value of f.’, in the table (not given here) are added up and

their ‘average found

_Later on, a procedure was adopted for the 1ap1d reductlon of h’ ¥a
curves to N (%) profiles. Each A’ -f trace was sketched on a simple log
¢ graph paper with frequencies on a logarithmic scale. Three different trans-
x parent sliders were prepared with sampling ratlos marked on them in the
- same scale for datum f, frequencies of 4-5, 10-5 and 16-5 Mc./s. Within
- the range of accuracy of the slider, it was then only necessary to align the
. datum with the freq}lency ‘on the record for which % is required, to read off
' at marked pointsion the slider and to take the mean. This procedureis
“quicker and has the advantage that it serves to obtain the true height at
~ any desired frequency on the A’-f curve. .

~ The data présented here relate to the period when solar activity was,
o ,-exceptlonally high. There were as many as seven solar flares of major

* importance between the 10th and 17th July 1959 and three great magnetic

- storms were associated with them. Table III lists the solar flares with their .

“occurrence times in 75° E.M.T. and in Table IV are listed the three magnetic
~. storms. E
o “TABLE II1
" Short wave fade-outs =

Time Tono-

Date - of = Importance . spheric
commencement effects
10-7-1959 = 0710 LER ~ Slow
1014 - 34 G
13-7-1959 .. 0252 3 G
14-7-1959 .. 0825 . 3+ s
RS 1900 34, Slow
16-7-1959 .. 1808 3 | S
: 17-7-1959 .. 0214 3+‘ S

G-gradual ; S—sudden
ss(From the Transqctions of Amer Ican Geophysical Ynion; 1960, 41; 37.
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o TaBg IV ¢ i
s Lenni Start of . Appl‘OX;v ) ‘ L
. Date s .. SCat Date - end of Intensity . Hin
Kodaikanal storm . ey
~75° E.M,T; , 75° E.M.T.
1171950 2128 1271959 . 19xx . om 168
- '15-7-1959 1302 17-7-1959 04xx .S : 785
17-7-1959 .2138 19-7-1959 16xx ms ‘327:
( . —(From the Indian Journal of Met. and ‘Geophy.,, 1960, 11, 86.)
. Dur to the kindﬁess:of the Director of the Alibag Observatory (Dr. B, R. Pisharot&), we are
am%ﬂmmwmmﬂhmmmmmﬁMmMmmwyrﬁgU ;J; o
It can _be seen that the storm on the 15th was of very severe type.
,_“-" : \ ‘
[ﬁ_‘|"_'_lf‘l"_fl'—*'—x> T
L . 11-7-59 12-7-59 i
1 5 1 | S “ | P IR tdeal
E Jroor IT— ' e
L 4 o 1
! 15-7-59 16-7-59 i
NP SRR DAV SRS PO | AT S |
L M \8-7-59 b
: toor 1 P ]
SU PSP DS | | ST 1 | PR Y

00 .06 12 i8 00 06 12 18 0@
75" EMT IN HES
MAGNETIC FIELD H AT ALIBAG
FiG. 1.

Results of true height analysis.—In Figs. 2 and 3 are plotted the electron
densities at every 10km. interval starting from the bottom of the E-layer
during day, and of the F-layer during night. Lines of equal density were
drawn atintervals of 2 x 10%¢l./c.c. Such a representation shows up the
true changes of the beights of particular density levels. These results are
based on the reduction of all hourly %' -f records. Some half-hourly
records too were utilised, particularly when they showed somewhat different
_characteristics in comparison with the neighbouring hourly records. When
.an Hourly recotd was missing, the one nearest to'that one was ‘taken for .
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reduction. Whenever E-region cusps were not visible on the ionograms

(due to absorption or other causes), the E-F transition was sketched in
from the monthly median values of foB. As the F-layer is most.sensitive
to magnetic disturbances, it is believed that the present study will be able

to throw some light on their characteristic features.

the results.

We shall now di'squss

1. - The storm on the 11th was preceded by a flare on the 10th. It was

of the SC type-and moderate in character. The time of onset of the storm
at Alibag is marked on the diagram by a big arrowhead. 'The storm occurred
at night and the- oscillations built up in the F-region can be clearly seen.
The peak oscillation took place at about 03 hrs. on the 12th, nearly 5% hrs.

after the onset of the storm. If we compare particular density levels on .

this night with those on the previous and the following night, we can see

that the levels had gone up by more than 100 k;m.. at 03 hrs. on the 12th,

i

Wy
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The rise in height was associated with a fail in electron deﬁsity. The' sfo'rm N
ended at about 19 hrs. on the 12th. B

The variation is better appreciated when we compare the density dis- :
tribution on the 13th which was a magnetically quiet day. The distribution -
on the 14th was more or less similar to that on the 13th. ' -

Another big solar flare was observed at 0825 hrs. on the 14th. This
flarc produced a sudden short-wave fade-out for over an hour and during
that "period, ionosondé records could not be obtained. Tt would be of
interest to know whether the flare ‘cansed any immediate enhancement of
ionization in the F-layer. However, ra,d‘iolpulses of relatively small power

are inadequate to prebe this.

A
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' Yet another solar flare occurred at 19hrs. (about sunset) on the 14th
‘but this could not be observed at Ahmedabad; it would have certainly
,caused changes in the ionosphere in the sunlit portions of the atmosphere

II. The intense magnetic storm which commenced at 1302 hrs. on the

15th induced pplturbatlona within an hour of its onset. The undulations

were built up with increasing amplitude, the peak occurrmg sometime bet-
ween 00 and 02 hrs. on the 16th. The exact peak intensity of the oscilla-
tions could not be followed owing to two reasons: (1) an unusually strong
‘blanketing type.of E, occurred with multiple reflections and spread echoes
.in the ionograms, and since the maximum electron densities were low, the
E; partly blanketed the trace. (2) As the layer heights were very great,
the trace might have gone beyond the scale of the record which was nearly
900 km. In any case it is evident that the amplitude of the oscillations
were of the order of 300 km. The whole layer was dilated and this was
accompanied by a steep fall in electron densities. The period of bscillations
was roughly 2 hrs. in the beginning. It is curious to note that between 21

" and 23 hrs., the f,,, trace suffered group retardation because of the presence

- of low-level ionization below the F-layer. The distribution of electrons
below: the F-layer could not however be determined with exactness

"The ‘storm continued to influence the 1onosphele till 19 hrs. on the
16th. Once its influence weakened, the electron densmcs increased and the
layer heights dropped to 300-350 km. : »

° TII. Before discussing the last storm, we should like to make a 1emmk
on the high electron concentrations observed at relatively low levels between
250 and 280 km. at about 08 hrs. on the 17th and at about the same time on

" the 18th. 'We have calculated the total electron content 72, up to sy Fp at each
hour on all these days. (These are given in the Appendix in units of 10"

el.jom.? col) The total electron content also shows peaks in the carly

morning hours on the 17th and 19th. The peak electron density of 26 x10°

el./cm.? at 12 hour on “the 17th was exceptionally h1gh for July at that hour..

The stoun which commenced at 2138 hrs. on the 17th showed smular.‘

perturbations but of less amplitude. The peak oscillation occurred at
about 05 hrs: on the 18th, and the undulations continued till 16 hrs. on the
19th. The period of the oscillations was about 3 hrs. to start with.

The following points stand out:

(1) The perturbations produced by magnetic storms in Tow 1at1tudes '

‘are mainly in the F-layer. The 1onosphere below 200 km. remains 1ela-
tively unaffected.

.97
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(2) During a magnetic storm the layer heights go up, accomﬁanied
by sharp falls in electron densities. Thdre is comparatively little or no
F-scatter. ) .

(3) The total electron content also undergoes wide fluctuations during
a storm. The daytime peak of s splits into several maxima as compared
to a single peak on an undisturbed day. There is a tendency for the total
content to be subdued during daytime when a magnetic storm isin progress.
(4) Ttis interesting to note that the daytime i, F is definitely lower than
hyFs both on quiet and disturbed days (Figs. 4 a and 4 b). The difference

&S0
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~ between h,F, and A, F is not great at night hours, but during daytime /pF
is lower by 50-60 km. than ApF,. It may be remembered that 4,F, is based
on the assumption of a parabolic model taking the actual height to be the
virtual height at 0:834 of the critical frequency of the F, layer.

A

I o SUMMARY

The paper discusses the results of calculation of electron density—height

profiles of the ionosphere in a highly disturbed period in July 1959 from the

vertical soundings made at Ahmedabad. After a brief account of the method
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" of calculation (following ‘Schmerling “and - Thomas), tables of coefficients
. for.calculating the true heights from the 4'-f curves of Ahmedabad. are given.

Charts of equal electron density at intervals of 2 X 105 electrons/c.c. are
= presented for each day during the ‘period 10 to 19 July .

‘ An appendlx is added giving the hourly values of ‘maximum _electron
vf"dens1ty ‘NmF and total electron content Ny for afl the days.
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| .~ . APPENDIX—July 1959 i_'-
\Day w0 0 12 13 14
Time T R
E.M.T.75° N, m Ny om N, m Ny omc Npomo
0 59 47 68 55 75 28 70 28 61 31
1 | .« .. 37 60 53 61 53 6. 33
2 o ... 6l 44 58 32 52 32 53 38
3 61 4966 .53 58 32 .56 32. 55 38
44 A8 . 48075 420 58 28 52 28 L.
5 61 59 65 57 8 34 51 34 37 30
6 88 4179 .. .. 38 74 38.64 4]
7 116 61 85 61 84 56 92 56 114 83
g 72 118 116 94 100 94 85 79
‘ 9 85 70 83 143 105 143 ..
10 104163 90 170 112 170 ... ..,
11 .. 172 127 213 164 213 179 235
12 S .. 140 212 194 219 170 219 164 207
13 206 232 .. 272 226 272 194 272 179 224
14 215 279 226 207 194 297 226 297 216 275 "
15 26 269 243 253 210 285 261 285 .. ..
16 194 191 216 234 243 282 298 282 279 283
17 179 192 223 222 279 249 314 248 287 211 -
18 159 119 .. .. .. 180 272 180 261 152
19 13490 194 172 261 .. .. .. .. ..
20 96 85 150 155 194 86 1154 86 137 118
21 64 47 .. 100 124 24 56 24 59 22
2 74 47 81 76 107 39 72 39 70 49
23 74 54 81 62 92 42 72 42 64 53

N, F in 10* electrons/c.c.

ny in 101 electrons/em.? col.
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APPENDIX—July 1959 (Contd.)
Nay 15 16 17 18 19
Time _
EM.T N, n. N, n Ny n N, #, Ny 7
0 70 50 .. .. 147 91 98 79 127 84
1 63 43 15 13 140 62 25 27 100 61
2 79 63 .. .. 100 67 46 35 90 47
3 64 18 15 14 90 61 .. .. .. ..
4 61 43 25 12 79 60 32 23 70 - 34
5 61 44 20- 21 61 14 16 1961 36
6 62 43 45 62 79 719 21 30 81 63
7 o6 70 100 79 121 141 88 91 100 107
8 103 112 114 136 179 114 150 96 150 129
9 137 195 150 163 100 81 £ 6 194 168
10 147 175 179 216 137 254 79 125 164 193
11 164 201 179 317 194 268 .. .. 179 266
12 .. .. 261 352 164 208 210 221
13 194 249 236 318 243 319 179 210 279 327
14 243 330 .. .. 243 340 254 295 279 295
15 261 315 261 276 261 333 279 272 202 275
16 206 304 243 251 261 231 299 277 294 240
17 279 230 226 48 .. .o e e e
18 243 230 279 279 279 187 317 225 279 210
19 164 240 298 275 143 164 261 214 210 “172.
20 100 103 243 213 150 127 150 114 164 119
21 g8 92 210 122 137 101 ... .. 150 116
22 27 16 194 146 124 115 134 91 124 86
23 49 33 137 73 124 109

N,F in 10* electrons/c.c.
ny in 101 electrogs/cm.? col.

Ky
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Vo desoribod 49 the procodlar chapbor fhe mothsd
alopbed for the roduction of hbed poonrds Ho truo holght g,aﬁrsﬁ’i&%
éﬁ% Atmiodobod e I8 fo ossonbinlly o mobthod of Anboprablon sl lo
puffiolontly rocurade ond vopid 4n sopllcotdone Tho esaumptlon
of aloatron densliy ¥ inerossiny nonotonlesily with haight
appenrs o ba Justified o tho rosulls agpeo well w,fﬁ;i thogs
abtedned from rookets pnd satollibes & sumdary of rookat wd
sabellito rosulls ous bo found dn Pelodnan (A289), Seddon and
Faokaon éi%“%g 3.&3&3}.3,3 &@M@Wﬁky (AOGL} aad some othors « Yo
anmerato hove Gho isportond conclusdons arvivod ot by those
 divect shoareablond «

(1) Thn Loaosphare bolow tho B rogion hos ao sbrongly

mrononagsd Loyors. 16 s choronberised by nony sopll
magdme with a embinuous fneronse of elaetron donsity
fram tho bobbom upts the PE loyoy maximume

£ Tho holphlt of poak oleabtron Jdongdlty myd Bhw londeabion
bolow Gha P roglon do i gonorod H0L00 ¥y lower Shan

4o npparond Prom htef rocords.
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) The lonizabilon sbove hy.. decresses vory silovily with
holght dndieabiog very lavgo sonle b gt Lor Londeed
particlos of the lonosphora.

'l

b Jaob e‘i&s‘z@z;«mmm;a'm important da Bhe dnberprofebion
of donesphorie attesustion of eoomle roibo aodsoe It 4o dedld
with 40 Chapbor V.

We shall desardde the results of J00 ddatribubion
ovsr Almiodabodl e ' '

Vo hove mentionsd previously thnt rogular Lonos phayie
dato are avalleble 4a ouwr leoboratory sines Pobraary L1933, To
roduee all h'sf rocords to true holght profilos manvelly will
Uolee o vory Llong tima. Wo have Por thw 3;4&?&3&3%3&%; Yo ropbried
oavasives o aaallyne o fow deys recovds in eaeh geosgson oyl
shudy tha ngbure of thoe variabionss 4 firat obtompd wos nole
by Gherdff (A958) of this laboradory who sanlyveed Ww rocords
an bhras ot nnd threo disturbed deys &n onoh mondh dupring
LF53elM 4 He mmgmaﬁrmi Bho ourve mobohing teohalgque of Raterfore
adl studied the sesponal vwm&ﬂ,m of She poruoters of Sho |
¥ woglone Phough this govs o gonorsl photure of the Ltype of

vardablony the mothal used wes Ly o gpproninndo ong .

Sracnlvason oboebed work on Sho gystomatlo otudy of tho fina
siruoture of She lonosphore over Almodebad g 305 o worhod
ont o Sepolnd mothod of mindysis sindlor to bhab of Kolao
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Ho sedyeed o maubor of Yecords on ougnetlomlly qulot
dlaburbod deys durdng 105056, Infilallys ho solesdntod the
slonteon ddatribublon walosting She offeot of tho oopthls

moguotie fiold. Labery he foupd Ghab the hodshis anleulabod
by Aguordng tho field wore highor by about 648 8§ ab Awmodobod .
In Greeniveson's mobhol of soproschy eosh of tho Layors B, Pu,
Fy g 0ot Po owns a{m iderad o bo pstoabola el by npilying tho
parpboliolty Sost glven by $ho Aosvlobonedoraon nathed corveobsd
for group rotondatlon a the underlying loyer ss sugnostod hy
Rateliffo. This ds not qudto gorrost sinoe w oy thot thore
are lovgo devintions of the foncophoria deyers from poraboliedty,
aspoalally during daytime el Ln mognebieddly dloburbed porlods
Congoguentdyy the P roglon hedghty eddesdlatoed %3;3? BAm vera
waogoorated by S0=400 fn durdng %&3&3 Aoy This JIL010d sy gouldd
b gvolded by aplyiag tho dndogrsl mobhoel from tho babion of

Pha lonosphore %o fle poak donslby lovel oo i done orse

Ve poport hore bho resulls of Svuo hossht masdlvele
o fone soloobed dops durdng L007e00. Tho folloving Soble 24ate
the doys on witdeh HEh) profiles wore ocolenlobod.

A,

‘ 1t 4o convondent €o group the doys scoomiine o the
geomeguntle seblvdty adlcos, T Epp Lo e doy os glven i
CRBL Mullotinm, Park U sovdos. o tinblo 2 shows sueh grouping.



SR et

Sgunt 3 :;.iﬁi) Formopy By 7

FAE T

M‘{hﬂﬁm‘l J&Aé«w tm‘

Sopbonbor L be §
l tfm? Eﬁ u‘::} i’&@ 53‘21

1063 Taomnwy 1y €
Ty 31, 29

Oghinbor 30

1980 Haveh 30, 24
hppil L o 8§

Howembor A0 o AV

of

Pobed numbor [e:ii.-za% m:ﬁvﬂm}
Poted mumber of Jonograns voduced s More than 1000,

<80

Bl 433
e dul)

T deal30)
Dy A5
Ak Pl
A Teoliid
0% Palil)
LB b33

g S At S U S iy T o i ORD 54D S 5 0 A O AT R i ol R ST A At WO R D S i

didw ‘P33
P JaliD

Ll el

A P30
Idew P
G T

fow o3

Dhemd L3

3P B30

s A4

BLm50

B Dy

1 S
Puoli3
Tueldid
LG Pwidid
L P30
10w T30

Do Al

See Beli

Fiwe Aet30)
1Pl w30
Ihelleaiil
SERERE
LGl a0

10

AR

e e Ao

# Koy
+
I

Sal37 .

e

> 50

15e Peli
40 Tald
Gl FGO

deow Al303
At T30

i B AV ST D N

i e

G



In the serdss of dlagromy Shub foldow dn thia chopber,
wo hove plobted She values of eloatyon deasiby N ot £ized helghts
From 190 Ko to Wl ot 50 Km intorval durdag doybime md ab the
s holght dntervals but froy tho baso of tha P layor o 1t
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worlobion of tho P2 lagyer. The W2 which &8 the virtod
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sotbionelly ahenging . Pupther, the vardation of P and thab
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- Gifforant oousong and difPoront oposhos of Bho solor eyelo
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thy Sonos phore »

AL




0"...
£k o&c
a4
ol A/
092Z
Sik ot Sl
w 0Tg 08T
Qxﬂ .
: |\/ 0T€ 0T
o3t : : Ty A
e /
ok {lot . | ohe i sz
she 08?7
* 00% 09¢
A 08¢ ,
: ¢9¢ o
ag /\/ o8¢ 4 0¢
08¢ :
<r L=9%% o0t 9 =%
0L o
66-1-7 J 8S-1-V 4 5¢
o4s S . \



9-10-58

FIGURES DENOTE
HEIQHT IN KM

25‘-
300

electrons/cc

260

160

Z= S\

— )

12 18 0
75° EMT

. T
?vlq‘32. ELECTRON DENSITIES AT FIXED HEIGHTS.OVER AUMEDABAD




35

30

25

electrons/cc

15

10°N

O

20 .

[

320

j0-11-60
Kp=12

HGURESDENOTE]
HEIGHT IN KM

Fic.33

75° EMT
ELECTRON DENSITIES AT FIXED HEIGHYS OVER A;:msmam



O¥IvaaWHY YIAD SIHDIEH dBXIA LY SHITISNIEC NOUIDETH T2 3id

INE 5L
o . : 0




_ | mw

AVEVYIENHY ¥EA0 SIHDIH CAXIA IV SBIIISNIAG NO¥IOATH

8l

00¢

oC

8 v 2
IS _ otTi _
o GOT
{ oIT | o T
. Y
98

2
uﬂ

=4
2i= A= €z = Ax 2
09€ 66-L-62 85-4L-4 1
oot |
03¢ | :
. . Cwx'Ni LHYI138 ZionIE]  s3¥nYid) , i\

\a



31-8-57
EK;»,:?&G







o

09/ ote
\ 98] 08/ 037
oot 9¢T
.-ln B
ove WWK\
| N
N
ol | c0¢ ¢9Z \
0tt \
.OAA
g1 o¢A, _
/\ ¢9%
o7 oTY
097
STt {
Cog¢
o¢ b L9 = aX X
go-1i-¢l
_“Ex NI htf.ml ILoN3C .mmm:uiu ) \




_ In tids ohn g:m“ Wa shnll prosent the rosulls of onp
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- The ddmos mavked 1y By 4y Gy 20 0to. are the Sso-donse levels
asrpaspoidiag o 3 % %ﬁﬁg. 8w mﬁ@ 4% mﬁ alce sloatrona pop
an, After the level marked 8y the levels ave drawa ab mn
interval of 4 x 10°% ellee upto Do Yowud e dush o dlagramnntie
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of isvedonse linoges W aholl adthers %o thds };&*é:maﬁ%mﬁm @f
eﬁgmrgm in thie chaplors Tho tlme sonle are Atmodabod zoned
s ahond of Ul
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the neme o that for the elsctron disteibution.

Shmos EJW?@&W&?ﬁ toy PGP SHP whioh 10 5 how
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iv affactod much move dubdng Awsrk hours both in rospoet of
neight and donadtlose The affoet of solsy flores on tha P region
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JeX, T2 1eTe 6 2R s:xs.,tma it hed peoftesd group robordntion af the low
Proguaney ond of the T trooo. Howver 153 doasity distributien |
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