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ABSTRACT. Detailed analysis of hourly mean values of the horizontal foree at Phalodi s
7 July 1954, has been made with a view to isolating an eclipse-effect, if any, It is seen that ;(; Jm{:mﬂ,ﬁ"ﬁ '{;:z!:i e
of the eclipse—was magnetically not very calm. As such, the eclipse effects could not be disjoined from the hon n]‘i
values pertaining to the eclipse period. iy
All the bays and other big and small magnetic fluctuations (accidental or otherwise) hav
from the Phalodi H.F. magnetograms for the period 22 June to 7 July 1954, in respect ,f)}azife?:s‘tjirbue::;:e};\l:]“m&l
magnitude, The bivariate frequency table of these fluctuationsis also presented. The fluctuations oce i
during the period of the eclipse are studied in relation to the frequency table. Important statistical para::rtl:g
of the series of the magnitudes of the fluctuations are compared with the individual fluctuati .
period and their mean. ! finctuations for the eclipse
A fall of 10 y in the horizontal force, appearing 16 minutes after the totality at Phalodi w. i :
effect. But when all the fluctuations oceurring during the control period are studi_:d and : ;&lt:r? o; é::ﬂzgahps t.:i
oscillations of the geomagnetio field is formed, it becomes difficult to say that the drop of 10 y was de-ﬂn?ttolv

due to the eclipse.

1. Introduction

The question regarding the effect of a
solar eclipse on the geomagnetic field has
been a matter of discussion for many decades
now. Dr. L. A. Bauer of the Department of
Terrestrial Magnetism, Washington, D.C.,
organised several expeditions to the track of
totality to take special magnetic observa-
tions during solar eclipses (Bauer 1932).
Bauer (1900) felt, on the basis of his obser-
vations, that there was a definite evidence
of the effect of solar eclipses on the geomag-
netic fieldl. Bemmelen (1905) was con-
vinced after examining observations from
several eclipses that an eclipse effect did
exist. Chree (1913), however, was equally
emphatic that the solar eclipses had no per-
ceptible effect on the geomagnetic field,
quoting the eclipse of 17 April 1912. Chapman
(1933) considered the problem theoretically
and indicated the type and order of the
eclipse-effect. Bartels and Chapman (1940)
stressed the importance of further examina~
tion of the question. Gama (1948) discussed
at length the magnetic effects observed in

Brazil during the solar eclipse of 20 Ma

1947. Malurkar (1954) madepfestndy of thg
geomagnetic records at Colaba and Alibag
(India) on the days of a solar eclipse whose
track of totality passed near Bombay and
Alibag. A preliminary report on the obser-
valt:,mus u;ude at Phalodi during the solar
eclipse of 30 June 1954, has a i

(India met., Dep. 1956). o

2. Arrangements

It was after about 40 years that the path
of totality was situated in a part of India at
the time of the solar eclipse of 30 June 1954.
The track of totality started from Nebraska
(USA) and passed over Ontario, Quebec and
Labrador (Canada), South Greenland, South
Iceland, Shetland island, South Scandinavia,
U.8.8.R., South Caspian Sea, Iran, Baluchis-
tan and Sind (West Pakistan), and over
R&]af-tthm'lt (Il}dia). Eﬁ: afforded a unique
opportunity for taking special magnetie
observations in India to study the effect of
the eclipse on the geomagnetic field. The
path of totality in India was very limited.

The above paper was presented at the Fortyfifth Session of the Indian Science Congress held at Madras in

January, 1968
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It passed over the desert area with very fow
stations where facilities for establishing a
temporary magnetic observatory could be
available. Of these, Jaisalmer, Phalodi and
Jodhpur happened to bs on or very near the
track of totality. These stations were, there-
fore, mspected for preliminary site selection.
Phalodi (Lat. 27° 08'N, Long. 72° 22'K),
on the path of totality, was found quite
suitable and was finally selected. A tempo-
rary magnetic station for recording and
observing the geomagnetic field during the
period 22 June to 8 July 1954 was estah-
lished there.

3. Circumstances of the eclipse

The total solar eclipse of 30 June 1954
began on earth at 150 30-8m IST and ended
at 20 33-4m IST. At Phalodi the eclipse
began at 18 32m 9.4 IST. The totality
started at 19h 25m 49.7¢ ST and lasted
for 68-6 seconds upto 19" 26m 58-35 IST,
The end of the eclipse could not he seen as
the sun set at 19% 39m IST while the

eclipse was still on.

4, Observations

The following instruments were used—
(1) Eschenhagen H.F. Variometer, (i) Eschen-
hagen V.F. Variometer, (747) Quartz Hori-
zontal Magnetometer (QHM) and (iv)
Magnetometric Zero Balance (BMZ). The
variometers were provided with suitable
photographic recording drums for obtaining
continuous photographic records of H.F.
and V.F. The recording speed was 15 mm
hr-1. These recorders were not provided with
automatic time-marking arrangements. The
time marks were given by cutting off the
light manually at definite timings. The sensi-
tivity of the instruments were as follows—

Variometer
Horizontal For:e
Vertical Force 565y /em

The variometers were installed in two 8'x 8’
size rooms on the ground floor of the P.W.D
Rest House. The temperature in these rooms
was almost constant, about 99°F, quite free

Sensitivity
34-2v/em

from diurnal variation. The temperature
variation for the full period of observations
was of the order of 3°F. The ohservations
with QHM and BMZ for determining the
base-line values of the H and V magneto-
grams, were taken daily in two double-roofed
tents in the open compound of the Durbar
High School, about 300 yards from the vario-
meter rooms in the P.W.D. Rest House.
After preliminary setting of the instruments,
continuous photographic recording of H.F.
and V.F. with Eschenhagen variometers and
absolute observations of i and ¥ with QHM
and BMZ commeneced on 22 June 1954, and
were continued upto 8 July 1954,

5. The Phenomenon

According to Bauer (1900), the effect of a
solar eclipse on the geomagnetic field should
he a diminution of departures from the mean
value for the night hours due to the diurnal
variation. When the dise of the sun is covered
by the moon, night hours are temporarily
interposed among the day hours: the electron
and ion content of the ionosphere suddenly
drops down, the conductivity decreases and
the ionospheric currents flowing in the
E-layer (origin of sq.-field) are modified
and, as a consequence, a diminution of the
departures of the diurnal variation of the
horizontal force takes place for the period of
the eclipse. Chapman’s theoretical investi-
gation (1933) based on idealised conditions,
gives 0-28 H’ as the eclipse-reduction to be
expected in H at totality, where H’' is the
departure of the horizontal force from its
value a few hours before dawn.

6. The Data

The hourly mean values of the horizontal
intensity centred at full hours of GMT from
26 June to 7 July 1954, as determined from
the Phalodi H.F. magnetograms (Table 1),
have been analysed for a probable eclipse-
effect. Each hourly mean value is ascribed to
the centre of the respective hour-interval
(which is a full hour of GMT). Besides the
hourly values, all the bays and other big
and small magnetic fluctnations (accidental
or otherwise) from the mean diurnal curve
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TABLE 1
Observed hourly values of H.F. (in y) at Phalodi
35,200y -} tabular values (y)

June 1954 July 1954 Depar-
—As - A Mean ture
27 28 29 4 5 from
the Mean
of
Means
(Grand

0
1
2
3
4
5
6
7
8
9

LS pe it
s B EBESE S aRe8 R ESs

23-0 35-3
21:2 356
226 37-3
25-7 41-4

23-0 38-3
25-7 37-3
26-7 40-7
27-4 (47:2)

37-3 (45-2)

38-7 (45°5)

35-9 (52-0)

31-8 (48-6)

25-3 (39-7)

23-3 (40-4)

22-3 (35-6)

23-3 (377)

20-2 (38-7)

‘9 22:3 38-0
11:0 281 40-7
16:5 26-4 43-1
14-7 29-8 46.2
16:5 33:2 445
17-8 (33-9) 476
195 353 606
151 27:6 42.4
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have been tabulated from the Phalodi H.F.
magnetograms for the period, 22 June to 7
July 1954 in respect of their time-extent and
magnitude (Table 2a). The bivariate fre-
quency distribution of these fluctuations is
presented in Table 2(b). The fluctuations
oceurring during the period of the eclipse are
givenseparately to see what is the probability
of their being a genuine eclipse-effect. The
general distribution of bays and other acci-
dental fluctuations of the geomagnetic field
for the control period being the one sum-
marised in Table 2(b), could the fluctuations
oceurring during the eclipse be called real
eclipse-eﬂ'ects? Whether the fall of 10y in the
H.F. which appears 16 minutes after the
totality at Phalodi (as seen from the magneto-
gram) could be ascribed to the eclipse?

7. The Method

Any attempt at quantitative det»cl‘lni.lll}-
gion of eclipse-effects on the geomagnetic
field, must take into account the normal
diurnal variation of the magnetic element
under consideration for the day of the eclipse
at the place of observation. In the carlier
investigations, the effect of a solar eclipse
was often determined by comparing the varia-
tions of the eclipse day with those of the
preceding and succeeding days, pmvidefi
that they were all magnetically calm. This
method will be of little use in the present
investigation, since the hourly values of H on
the day of the eclipse (30 June 1954) are
uniformly high as compared with the corres-
ponding hourly values for the preceding and
following days. The Alibag hourly values for
the same period show a similar trend.

We shall now explain how the mean (nor-
mal) diurnal variation of H has heen deter-
mined. The daily means of I (being the mean
of the 24 hourly values for each day) have
been computed. The means of the hourly
values for the period 26 June to 7 July 1954,
havealso been determined. The mean of these
94 hourly means has been worked ouf, (grand
mean). Now the grand mean is subtracted
from the hourly means and we get the mean
departures from the grand mean. These
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departures serve as the basis for building up
mean diurnal variations. They are added on
to the daily means to obtain the mean
(normal) diurnal variation for each day.
Thus a table of normal hourly values of H is
constructed for the whole period under in-
vestigation (Table 3). In Table 4 are present-
ed the departures from normal of the observ-
ed hourly values of H. In other words, Table4
gives the scatter of the horizontal force about
its assumed normal values. The last column
of this table gives the mean absolute value of
these deviations for each hour and the last
row gives the sum of absolute deviations for
each day. In computing these hourly means,
the deviations recorded during the eclipse
hours (0700 to 1600 GMT) have been omitted.
A detailed examination of this table has been
made with a view to isolating the eclipse-
effect, if any.

8. Discussion of Results

The abnormal changes (departures) in the
horizontal force during the eclipse will be
made up of two components, one attributable
to the eclipse and the other to the accidental
oscillation of the geomagnetic field. Table 4
gives us an idea of the magnitude of the
inherent accidental fluctuations (positive as
well as negative) of the geomagnetic field,
from its normal course. It is seen from Table
4 that the largest positive as well as negative
deviations occurred on 1 July 1954, which
happened to be magnetically disturbed. The
magnitudes of these deviations were +37-0y
and —39+4y for 0 hr and 6 hr respectively.
It may be remarked that 1 July 1954, was
magnetically the most disturbed day in the
whole period of observations. The sum of the
absolute hourly deviations for that day
equals 263-2y, while that for 30 June 1954,
it is 144-8y. On 2 July its value is lowest
being only 71-7y. Thus, 30 June 1954 too
wasnot very calm. The last column of the
table gives the mean deviation (Af) for each
individual hour and may be ascribed to the
intrinsic field action. It can be both positive
and negative. If wo denote by Aeand Af,
the contribution of the eclipse and that of the
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TABLE 2 (a)

Bays and other magnetic fluctuations tabulated from the Phalodi H.F. magnetograms

Time- i- Time. Magni- Time. Magni- Time- Magni-
Date extent tude Date extent tude Date extent tude Date extent  tude
(min.)  (y) (min.)  (y) (min.)  (Y) (min.)  (y)
1954
June 22 40 — 27 Jue25 32 —34 June29 20 4+ 24  Julybs 100 -+ 541
48 — 3-8 4 — 48 20 + 2-4 200 —13-3
44 + 34 6 — 92 30 64 4 4'8 68 — 4-8
28 4 34 120 —13-0 20 —2-4 32 + 2.7
32 + 3-8 84 4 62 66 — 44 60 - 6-8
45 + 56-1 26 100 — 92 124 -+ 96 30 4 3-8
22 + 3-4 2 —31 62 —5'8 64 - 44
20 — 34 16 — 27 51 — 4-8 60 — 5-1
80 4+ 3-4 4 — 44 80 — 96 6 173 —19'8
48 + 5-8 42 — 58 48 + 6-2 288 —23-3
21 —3-4 60 —5-8  Julyl 204 4335 60 - 6-8
37 + 84 87 <+ 3-8 400 —476 32 4+ 51
40 + 2-7 18 — 3-8 32 —2-1 100 <+ 96
14 — 41 60 - 4-1 36 - 31 28 —13-0
23 54 — 41 36 <+ 68 36 - 2-4 40 — 441
16 — 2-4 4 4 48 28 — 2-7 13 — 24
16 — 24 18 + 58 40 — 384 12 4 27
28 — 2:4 160 +13-0 36 — 27 36 -+ 4-4
20 - 27 60 4 3-8 60 4 4-4 72 4+ 65
13 =31 27 160 —17-2 48 + 6-2 90 -+ 85
16 —_ 24 80 — 3-8 2 40 -+ 3-8 28 + 34
36 - 31 30 ~—4-1 36 < 2.7 13 + 24
12 —24 30 4 24 32 =31 36 — 34
32 —¢1 119 +12-7 108 — 6-2 164 —26-0
17 — -2 84 — 4-4 76 - 8:2 48 4 2-7
36 —34 60 — 48 60 - 3:4 46 4+ 2-7
60 — 3-8 304 +420-2 48 — 44 40 4+ 31
33 + 72 28 180 ~13-7 28 — 27 4 -+ 3-8
76  +13-0 76 4+ 76 8 M4 4 29 52 + 58
20 — 68 88 4 44 36 4 3-4 20 4 2-4
17 — 0+6 64 4 79 21 — 41 4 + 3.1
18 — 4-4 4 4 68 132 —10-9
40 —2-7 43 + 41 50 =— 55
3 + 6-2 48 4 58 4 + 27
24 24 — 34 4 4 3-8 100 — 3-4
36 + 3:1 23 4 3-4 52 <+ 6-2
40 — 34 29 34 4+ 41 4 24 4 34
45 — 2:7 164 —16-4 40 -— 3-8
48 — 27 82 4 2:7 40 + 34
48 4+ 34 28 4 2-7 52 + 2-7
88 4 81 24 4+ 24 60 —3-4

[ ]—Eclipse-time fluctuations
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TABLE
Frequency table of

Timo extent
(minutes)

Magnitude in units of 0-1y

20

29

30

40
to

49

50 60 70
to to to
39 09 79

80 80 100 110 120
to to to to to
89 90 109 119

10— 19

20— 20

30— 39

40— 40

50— 50

60— 69

70— 79

80— 80

90— 09
100—100
110119
120—129
130—139
140149
160—159
160—169
170—179
180—180
190199
200—200
210219
220—220
230—230
240249
250259
260—209
270270
280—280
200—299
300—300
310319
320320
$30—330

10

S B o W

(5]

(400 minutes 475 units of 0+ 1 y froquenoy =1)

1290 139

130
to

140 150 160 170
to to to to

149 150 160 179
- l

Tatal frequeney =130, excluding eclipse Auctuations
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2(b)
the flustuations

Magnitude in units of 0-1y

180 190 200 210 220 230 240 250 260 270 280 200 300 330  Time=pxtont
to to

to to to to to to to to to to to to (minutes)
189 199 209 219 220 239 240 250 260 270 289 200 309 339

10— 19
20— 20
30— 39
40— 49
50— 59
60— 69
70— 79
80— 89
90— 99
100—109
110—119
120—129
130139
140—140
160—159
160—169
170—179
180—189
100—199
200—209
210219
220—229
230—239
240—249
260—269
260—269
270279
280—289
200299
300—300
310—319

320329
J30—339

Totul frequency = 150, excluding evlipse fluctuations
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TABLE 3
Assumed normal hourly values of H.F. (in v) at Phalodi

30,200 ¥ + tabular values (y)

June 1954 July 1954

Hours ~ et \ —_——— — -
(GMT) 26 27 28 29 30 1 2 3 4 3 6 7
0 46-1 30-9 17-2 29.7 44-5 349 478 54+0 548 660 39-4 31-0
1 43-4 28-2 14:5 270 41-8 32-2 431 513 5241 53+3 36-7 28+3
2 43-3 28-1 144 269 41-7 32-1 45-0 51+2 52-0 53-2 36:6 28-2
3 443 2041 154 27-9 42-7  33-1 460 522 B53-0 542 376 202
4 48-2 33-0 19-3 318 46-06 37-0 49-9 Stis 1 56+9 a8-1 41+5 33-1
i1 52:6 37-4 23-7 36-2 al-0 414 343 G035 61-3 62-5 459 37-5
6 54°1 389  25-2 377 025 42:% 53-8 620 628 640 47-4 390
7 54-1 38-9 25-2 37-7 5245 42+9 558 G2+0 62-8 04-0 474 39:0
8 53-1 379 24-2 367 8140 41-9 548 Gl:0 61-8 6(3+0 40-4 380
9 53:56 383 246 37°1 aley  42-3 35°2 Gl4 62-2 63-4 46-8 384
10 48-3 33-1 10-4 31+9 46-7 37-1 au-0 o6-2 3740 i8-2 410 33-2
11 41-3 26-1 12-4 249 397 30-1 430 49-2 o0-0 al-2 34-06 2¢-2
12 37-0 21-8 081 20-6 354 258 387 4449 45-7 46-9 30-3 21-9
13 35-4 20-2 0G5 19-0 338 24:2 371 43-3 44-1 45-3 287 2003
14 35-9 20+7 07-0 195 343 247 376 43-8 440 458 20-2 208
15 37-3 22-1 08-4 209 357 261 30-0  45-2  46:0 472 306 22-2
16 37-1 21-9 082 207 355 239 388 450 458 470 304 22:0
17 38-4 23-2 09-5 220 36-8 27-2 40-1 46-3 47-1 483 317 233
18 40-2 25-0 11-3 23-8 3806 20-0 41-9 481 48:90 H0-1 33-5 25-1
19 39°8 24-6 10-9 23-4 358:2 2806 -5 477 48:5 49-7 33-1 247
29 40-9 26-7 12-0 24-5 39-3 29-7 42-6 458 496 b8 34-2 25-8
21 425 27-3 13-6 26-1 4049 31-3 442 a0-4 61-2 524 358 274
22 44-1 28-9 15:2 277 42-5 32-9 458 52'0 52 8 54-0 374 2040
23 457 30-5 16-8 29-3 44-1 345 47-4 53-0 544 5546 30-0 306
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TABLE 4
Scatter (observed—normal) of H.F, about the corresponding assumed normal hourly values (y)

Hours June 1954 July 1954
(GMT) - A -~ A - Mean
3 27 28 29 30 1 2 3 4 5 6 7 (af)
0 —14:-6 -+ 3-7 4153 — 67 — 9:2 (+37:0) — 50 —196 — 3-9 —11-3 +15:6 — 1.7 12-0
1 -_02 423 4+ 78 —58 —6:2 +15:0 — 06 —107T — 1:8 ~10:0 +416-2 4 2.7 74
9 —43 —24 —1'4 —43 — 44 J11:0 — 05 —6:8 4 3.0 —11-9 419:7 -+ 2:5 60
3 —29 —48 —61 —2:2 —1:3 +1-1 4 26 —2:7 4 7-1 —12:9 421-1 + 0-1 G-4
4 +14 —2.2 +-06 —88 —83 —5:5 + 66 + 23 + 87 ~I51 4176 - 2.4 6-8
5 4100 —0:4 + 85 —10:5 —I13-7 —23:6 -+ 35 + 88 + 70 —13-0 +17-3 + 55 10-1
(1] +13:7 4 39 + 7.7 —11-0 —I11-8 (—39:4) 4+ 3-7 456 + 75 —0-2 +14:7 + 4.7 10-3
7 482 =02 — 57 —10:3 (— 53) —30:0 — 14 +12:5 4106 132 + 72 + 2.3  (0.3)
8 + 44 =57 =TT +0:6(—63) =145 —52 + 68 4116 +142 — 2.0 + 4.0 (7.0
9 4+ 06 —71 =150 + 1:6(—64) —50 —08 + 86 -+11-6 138 —1.8 — 0.0 (6-1)
0 . 4+ 10 — 50 —I25 + 40 (4 53) —46 + 1'3 + 70 + 72 4139 —11.3 —7.0 (6-8)
1 439 —35 —18 4+ 6:0(+89) —17 + 42 447 430 4130 —203 —I88 (7.5
12 4+ 61 —53 —0:2 + 47(+ 43) —25 455 + 256 4 24 481 —21.2 —4.9 (3-8)
13 + 70 —58 —06 + 43(+ 66 —33 + T4 + 1.0 —56 +2:5 —11.7 —1.6 (4.6
14 465 + 70 —1-8 +28(+1:3) —1'1 —03 —12 —7-8 —2:5 —26 —0.7 (3])
15 + 24 487 —05 + 2:4(+2:0) +06 4+ 11 —26 =57 —59 — 16 — 1.1 (3-0)
16 £33 +52 —20 —05(+32) +506 —08 —47 —45 —08 —66 + 25 (3.3
17 —04 +08 —16 403 412 + 64 —1-8 —064 —45 + 40 —4d4 +53 g3
18 —56 —38 —0:3 43 4+ 2:1 466 —36 —27T —06:3 4 45 —0:4 L 4.9 3-8
10 —83 —40 +56 + 30 + 49 4118 —35 — 10 —55 + 1'6 —86 + 3.6 5.
20 —32 0 427 453 460 +lled —32 —07 —73 + 07 —134 +0.8 4.g
21 —21 +1:8 +29 + 71 436 +108 —38 —1-6 —76 —2:6 —83 — 1 43
2 — 705 4+ 04 426 462 51 +T85 —27 —05 —81 —28 —8d — 1.7 52
23 —11-8 + 6:1 + 27 +4 60 +16:5 <+ 66 — 20 4 1:4 —I1'4 —2-4 —§:3 — 3.3 6-6
Bum of

absolute  138-4 091 113-6 119-6 144-8 263.3 7.7 122.4 160-6 181:5 260-2  g83.]
deviation
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accidental field action respectively to the
deviations during the eclipse hours (0700 to
1600 GMT on 30 June), we can separate the
eclipse-effect as in Table 5.

In Table 5, Ae and/\'e represent the
possible eclipse-effects according as Af is
—ve or --ve, Table 6 gives the departures of
the hourly values (0700 to 1600 GMT on 30
June) from the early morning value for
2200 GMT on 29 June. 28 per cent of these
departures have also been worked out, so
that the results in the last columns of Tables
5 and 6 can be compared and Chapman’s
theory verified. It will be at once noticed
that there is no agreement between the two
sets of values. Further, the order of magni-
tude of the computed eclipse-effect appears
small to be statistically significant. For,

ing the E-layer of the ionosphere as
the seat of the daily magnetic variation, the
eclipse reduction in H at totality, according
to Chapman (1933), is of the order of 10y,
Also, an examination of the frequency table
of the deviations (Table 7) will show that the
distribution conforms to a normal pattern
and that it is difficult to conclude with any
degree of definiteness that the fluctuations
registered during the eclipse were caused by
the eclipse.

Referring back to Table 2(a), it will be of
interest to make a comparative study of the
individual absolute values of the magnitude
of the fluctuations for the eclipse period and
their mean with the mean of the entire series.
The following inferences are noteworthy—

(@) The values of the magnitude of the
fluctuations recorded during the eclipse are
not exceptional in that they are neither the
highest nor the lowest. Very high values of
the magnitude exceeding three times the
highest recorded during the eclipse, have
oceurred twice. The number of values of the
magnitude exceeding 9-Gy  (the highest
value recorded during the eclipse)=14 (about
9 per cent of the total number of values).

(b) Individual and mean for the eclipse
hours are compared with the mean of the
given series thus:
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(1) Mean of the absolute)
magnitudes for the
entire series="5-T49

(7i) Standard deviation of
the absolute magni-
tudes=5-663 v

(#17) Standard error of the
mean=>0-456 y J

(iv) Mean of the absolute magnitudes
for the eclipse hours=T-450 y

Lbased on
154 values

The mean for the eclipse hours (7-450;) is
not significantly different from the general
mean. For, the individual values may be
expected to lie within Mean 4 2 standard
deviation on 95 per cent of the occasions,
on the assumption of a normal distribution.
The values during the eclipse are well within
Mean 4- 2 S.D.

(¢c) The bivariate frequency (Table 2b)
does not readily suggest any good degree of
association between the time-extent of the
fluctuations and their magnitude in general,
and for the lower ranges of the magnitude
in particular. A more detailed examination
of the magnitude of the fluctuations and
their time-extent, however, indicates that
generally high values of the magnitude and
high values of the time-extent appear well
associated. The correlation coefficient bet-
ween the magnitude and the time-extent of
the fluctuations works out to bhe 0:863, a
fairly high value. The fluctuation of — 9-Gy
over an 80-minute interval during the eclipse
turns out to be a part of the general
behaviour of the geomagnetic field.

9, Conclusions

The eclipse-effect in the horizontal force
could not be separated out of the hourly
ralues pertaining to the eclipse hours, as the
hourly values on the eclipse day (30 June
1954) happened to be uniformly high as
compared to the corresponding values for the
preceding and succeeding days. Again, when
a detailed study of the fluctuations of the
horizontal force for the eclipse hours is made
in relation to the series of fluctuations
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TABLE 5 TABLE 6
30 June 1954 Aet+Af Af Ae A'e 30 June 1954 Departure of 28 per cent
hourly values of the
(GMT) ) ) a) ") from 2200 departure
GMT value on
0700 —53 93 440 —147 Ly 29 June
(GMT) (¥ (v)
0800 Si6:3 [70 L 0T =18
0900 APWOE T T PR T R L e =3
1000 L R e A 19 e st v [0 =113 =33
1100 489 |78 184 4 14 0900 —11-6 — 32
1200 R R T N TR R = 181 =
1300 TPTESR PT STE T R R =1 =~
1400 T e b SRR TR T 1200 g AL g
1500 + 240 3-0 £ B0r iy 1300 —0*3 == l-8
1600 82 Tamd o e 0 1500 = LY =0
1500 — 3-8 — 111
1600 — 48 —1-3
TABLE 7
Intervals Observed ixpected Intervals Observed Expected
frequency frequency frequency frequency
according according
to normal to normal
distri- distri-
) hution () bution
—42 to —39 1 0 Oto+ 3 38-5 394
—39 to —306 0 0 4 3to+ 6 336 34-7
—36 to —33 0 0 + Gto+4 9 31-5 26-8
~—33 to —30 1 0 + 9to +12 9 18-2
—30 to —27 0 0-1 +12 to +15 8-5 10:9
—27 to —24 0 0-4 +15 to 18 65 57
—24 to —21 2 11 +18 to -21 1 2.6
—21 to —18 3 2-6 +21 to +24 1 1-1
—I18 to —15 15 5-7 424 to +27 0 0-4
—15 to —12 76 10-9 427 to +30 0 01
—12to— 9 14 18-2 430 to 4+-33 0 0
—9to— 6 24 26-8 433 to 4-36 0 0
— 6to— 3 37 34-7 +36 to -39 1 0

—3to O 585 39-4
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occurring throughout the control period, it is
seen that the eclipse-time fluctuations are not
exceptional, They rather fit in closely with
the general pattern of the fluctuations of the
horizontal force.

It is difficult to say that the drop of 10y
around totality over an eighty-minute inter-
val was entirely due to the eclipse, especially
in the light of the general distribution of the
accidental oscillations of the geomagnetic
field obtaining during the control period.
Egedal and Ambolt (1955), however, state
that definite eclipse-effects in the declina-
tion of the geomagnetic field during the solar
eclipse of 30 June 1954 were observed. The
present investigation does not seem to
confirm the results of the studies of Egedal
and Ambolt,

B.J.SRIVASTAVA axp N. SIVASANKARA SASTRI

Incidentally, it may he mentioned that a
rough examination of the hourly values of
the horizontal force at Kakioka (Japan) and
Madagascar (Africa) for the day of the

eclipse, shows similar fluctuations to those
observed at Phalodi. Further, it is noticed
from the table of magnetic character-figure
(TAGA Bulletin No. 12i, 1955) for June 1954,
that 30 June was magnetically far from quiet.
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