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MAGENETTOMETER

By

¥. N, Zatsepin

As is known, magnetic probe}. highly sensitive -elements, have found wide
use for .sol.ving the most varied vrodlems in the fi_old of practical physice
and technology, especially 'in th; for.n‘ of nagn‘etonete,n for ngaqux‘-ing weak
magnetic fields. ' |

The sensitivity of magnetometers ordinarily used depends on the magnetic
penetrability of the body (form) of the core of the evlenent.‘. and algo Qn the

system .
’ of working. :

, When the circuit of the magn=tic probe works in the resonance aystem om
Q- or of the ir-

the second harmonic its output emf 1s provortionmal to thq’—‘mli“-’__’/
dicator circuit. For probes with long cores and low demagneti:ing factor
practically the required sensitivity can be assured. This particularly ap-
plies to the field of those prodlems where measurement is u;le of a uniform
uﬁgnetic fiela. In the meagurement of the la'ttor the dimnlio:.n can de
in principle of any kind since th_u 'Aou ;uot effect‘. tho_proci‘uon of the
measurenent. ' | |

In practice, for ex:zmvle, in magnetic dofecto-cofy.‘ goophycico..ct‘c.ﬂ.
the necessity often arises for measuring an essentially nommifc;m magnetic

fleld., The peculiurity of the measuring of such field consists in the fact
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that the probe neutralizes it. In order that the -eauurnent of the magni-

. tude vary little from the intensity of the field at a ﬁxed point 1t is

nocuury to use vrodbes of snall dimension the nagnet:c nenetrubiuu of tho "

body (form) of which drops sharply as a r.e_-plt of"the gncrun in the de-

pugnetizing factor of the core. This h. one of the ceyses of the sharp drop

in the sensitivity of euch probes.

Another less important cause affecting the lowering of the gensitivitys
1s the problem, which in practice is difficult of solution, of obtaining an
indicator winding of a nufficiiently high Q-factor,

The nroblemd‘ increasing the sensitivity of tha magnetometer consinuns.
Just as the ordinmary magnetic prodes, of a rectilinear rod and material with ..
great initial magnetic ppnetra’bility. provided with a nagnetizing winding of

AC, 1s solved in accordsnce with the invention, by placing the prbbe in a

through opening of the central rod of the closed three-rod core, made, for °

example, of mgnetodiél-ectric. provided with a measuring winding.

In Pig. 1 there 1s shown a vertical cut of the proposed nagnetonetor-
in Pig. 2 a viev from the top.

The rectilinear rofl 1 of the prode x'nade of Material with great imitial
ngnétlc penetradbility amd proved : with & Vinding, placed over its whole
length, (or magnetization 2, located in a through opening of the clentra.l' rod

of the three-rod core 3, made of ferrite or magnetodielectric. Yor mbnah-

tial increase in the magnetic flux of dispersion the co_niral rod has two

ovenings 4 for locating the ineainrin; winding.
'.','!'.e particular merits of the proposed magnetometer are thege: unlitivity

-Onaidombly 3reater than in the case of ordinpary magnetoneter.. designed on

the type of ngnetic orobes, such -enuuﬂ ty déing heightened by the Q-factor

of the measuring winding: practical absence of tields of. diepereion, vhich
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"in the measurement of wesk magnetic fields distort the real topography of the
i'ield- sensitivity only to fields which act in a volume of = very sr-nalrl- diren-

lsiono of tre opening of the core in which the exciter 1. located- possibility

"o

' ‘of accomplighing a mooth rogulation of t.he lﬂel of dieturdbances (and bnck-

ground); and also lowering it to the nini.-u- value, 80 that the maxisum out-

put emf of th- eignal (without amplification) exceeds the emf of the dack-

" ground by a factor of & thousand or more.

The effectiveness of the proposed magnetoxzeter is confirmed by tests

conducted in the Urzl Branch of the Academy of Sclences of the USSR in the

Institute of the Phyeics of Metals.

- ObJect of the In<v:en.tio'n
A magnetometer designed on the type of a magnetic probe, consisting of
a rectangular rod of materisl with great initisl magnetic '§enetmbility.
provided with & mugnetizing winding of AC, which is distinguiched by the 'fnct
that for th; purpose of increaeing ti:e sensitivity of the ragnetomer a prode
i@ included in 2 thrcugh opéning of the c?ntral rod of a cloged three-rcd

core, made, for example of magnetodielectric snd provided with a measuring

coil
.!, . 2
AN
&
Mg. 2
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