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TRANSIENTS OF MAGNETOGRAPHS
AND INSTANTANEOUS VALUES FROM
RECORDINGS

o)

It is usual to divide magnesic Qi
into two classes (1) where the
magnetic elements (H—the Horizontal Fo
V—the Vertical Force and D —ths Declina-
tion) undergo a sudden change in the

of a few minutes and (2) wheve il carpes
ponding values change only eradually. In
deseribing the former tvpe of disturha

the value of the * first impulse " at the thne
of commencement 18 given for each element
(H, V, D). The horizontal and vertical
Magnetic impulses are given in terms
of v (100 Gauss) and that for declina-
tion 1s given in terms of degrees. The
“impulse ” is derived by measuring  the
sudden displacement in {erins of the seale
value, The secale value is determined by
superposing a  known magnesic

near the magnetographs, allowing (he mag-
nets to beconie steady and measuring the
resultant  displacements.  The
tion is a sfatic determination,

variation

meenifica-

For the last few years (1949 onward:) ol
the Alibag Magnetic Observalory, [he Wal-
son Magnetographs have on some seleelod
occasions been put on quick-run with an
extended time-scale (about 180 mm instead
of 15 mm hr —1).

While tabulating the equivalent megneiic
varialions a doubt arose wheiler (hie is-
placements as instantancously vecord:d ve-
presented genuine varviations in the I8!
field. To put it in another way
magnetic transients heing recorded purely
as a result of the constants of (he magneso-
graphs 2 Would one be justificd in using
the static scale values whon the magneto-
graphg were moving rapidly 7 Obviously
one should expect some complications due
to the vibratory nature of (e recording
instruments,

Changing the magnetic field hy elecivie
currents was not satisfactory as (hen the
transients due to the electric cirewits would
complicate the proldem. It was decided
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to chunge the mamnetic field by orienting
permanent magnets from a horizontal posi-
[1ton to a By
this proeess, (he particular component of the
gnetie field either decreases or increases
unitiveetionally from one value to another.

vertical one and wice versa.,

The recorders were put on quick-run while
the above experiments were conducted so
that the {ransients if any could he clearly
seen. The change from the vertieal to the
horizontal or vice versa of the magnets were
doneas quickly as possible,  The illwnination
s hy lamp and the trace is not
s eonlrasty as one might ke 1t to he. The
Photographic papers used were Criterion
Hard or Ortho-document Bromide,

Eerosciie

The traces for the T oand H instruments
have heen i'l"l)i'()d[[ 'f(l m Fie, 1.

When the field is changed, from the re-
cords no evidence of lag in the recording
msirwments  is noticed.  The initial - dis-
plwcement is much greater than that ex-
pected from the scale value. The trace is
a damped oscillatory harmonic one till it
settles down to the ultimate value. .
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The equation for the deflection 6 can be

written Aas

0+ 2kt P+ 0=A@+ ). F
- . . .
where A is the static magnification,

F the changed l[!.l;,’m.uil field,

I the damping factor and

27/n is the period of vibration of the
magnetograph.

icular instruments at Alibag
for H and 10-2 sec for

are 0-286 for

In the par
the ll:'l'ill(_l-- are 4+ 9 sec
V. The damping
I and 0-015 for V.

The complete solution for the above
l‘]_iﬂ'-"l“'ll l;|] l-:{?l:;'%u:l can be \'\':ii:"li ll'i‘.‘.l
easily (Lamb 1926).
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In large magnetic dist
('{l]‘l’{\ .
chan traces and soms i:tw g of m:l\ dis
jilib[u[ ;[;--]\-‘. at the extremities whi fl W H
need to be d up !',\‘- lines to o«
final photographic trace. It would be ‘
that in view of what has been brought ouf
above that the extreme values given by the
traces would not represent the actual magne-
tic wvariations. The application of
magnification values would need modifica-
tion when rapidly changing records are dealt
with. Hence in the initial stages of the
sudden commencement, the values are
estimated. As the records are not all on
the type of instrument at different
observatories, a strict comparison of the
wetual  values would need the
the magnetometers.

manyv stations consist of
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curves are

The next question
whether the dist
by the
answer is 0[)]}' obtained 11‘.'
curve from the J]li)lnl’hlll]li\
applying the equation above which is being

done 1Y a few cases.
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d Chapman and, Bartels (1940)
essentially maintained. I]u- cha-
racters are tabulated intervals of time
which are large compared with the free
periods of the nm.ull:'lu'_zl’;r]ﬂl.\'. Most of
mag vi:--j?.:}-]h are from the usual slow-run
where 1f i\(lm‘l"ll]l Lo
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