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ABSTRACT
The arrangement of standard charts for measuring magnetic

susceptibilities of rock specimens, has been greatly desired in many
aspects since it wil] save for the calculator much labour and time
spent during substitution and computation processes using the prin­
cipal eguation of Dolgniov astatic magnetometer. This paper consists
of a complete study of how to calculate and design the standard charts,
some 0f which are given for representation.

INTRODUCTION
It is well known that magnetic fields are mostly developed

thIough electric circuits and magnetic materials and from the electr­
magnetic theory we have :

 د{ جد
B = H + 4 ٠ I, where B represents the fux density

 ن أم

produced in the material, H is cAlled the magnetic intensity which
depends· {ب upon the shape of the material and I is the intensity of

magnetisation or magnetic mnoment per unit volume which in general
vamies with H according t

 ر جد
I = X H,

where Xis the magnetic susceptibility per unit volume. The eua-
»
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tion waed in Dolginov astatic magnetometer for measuring magnetic
sTscaptibility (1), (3) (X) is as follows

x ,K. ه"ء
P

(2)

wheIe ٦ = The volume of the two plastic tubes filled with the
specimen oI sample in a powder state ; i.e. the
volume of the specimen.
The weight of the sample filling the two tubes.
The angle of the defection due to the distance of
the two tubes on the two arms of the magnetometer.
ConstAnt for every special distAnce on the two arm3
of the magnetometer.

Since the magnetic interpretation (:) has taken its place beside
the other important geophysical methods that are fundamental to
petrolium and mining exploration, it is advantageous that we ca}­
culate accurately and in a short time the magnetic susceptibilities of
rock samples. For this reason, stndard charts are arranged to
save both time and labour.

EXPEEIETATIOA AND RESULTS

Tsing Dolginov astatic magnetometer, the magnetic susceptibili­
ties () of various rock specimens were measured.

Rock specimen weIe brought from Easter-n Desert - Wadi Safaga.
'The routine work of the magnetometer can be summarised as follows :

a) 'The two tubes of the magnetometer aIe filled with a certain
weight (P) of the specimen in the powder state.

b) The two filled tubes are set on the two arms at a definite
distance (a).

) Inowing the instantaneous constant (K) for this distance on
the arm and ،the volume (V) of the specimen (tube), we can
determine the magnetic susceptibility by substitution in egua­
tion (2).

The determinatio of magnetic susceptibility for every specimen
by substitution in guation (2), takres a lot of time and increases the
eperimental eITor during measurements. These considerations may
be of great inRuence on the Isults, especially when these data are



 {:ن}٥و

treated a3 a reference in magntic interpretation of the field work in
geophysica] survey.

. Conseguently, the design of standard charts is necessa1y and
greatly required in order to avoid disturbances and to save much
time and effort for the calculator during the tedius substitution in
equation (2) fo1 every measurement.

DISCUSSIONS

It i3 easy and advisable for any research worker to design foI
his work, a plan (), ( ة) by which he can obtain quick and exact
1esults. This plan depends on the style and the system of treatment
of any scientific problem. It is the purpose of this papeI to facilitate
the method of calculating magnetic susceptibilities so that we obtain
more correct results in a very short time.

From the Dolginov equation, we can have much standard cuves
which would be very difficult to handle, if we do not tabulate them
in such a way s0 as to use them in a good manneI. S0, we suggest
the following systematic (6), (7) steps :

(a) It is better if we oganise the work to gIoups. 'The group
named after its weight for it, i.e., the group I for P = 1 gm, the

.2oup II for P = 1.1, the group III for P = 1.2 gm and so onع 

(b) Every group must be divided into subgIoups. These
subdivided groups involve distances a, a5, 83 ... on the two arms of
the magnetometer.

Multiplying the instantaneous constant (K) for every distance
(a) with different deflections O ( From 0 to 28° ), we obtain foR
every distance numerous values for plotting charts. As a result,
the group with eleven distances would give us a group of eleven
cuIves as show in Charts 1, 2 and 3 for Group I and in Charts
4, 5 and 6 for Group IL

(c) The ' range of our work in buiding the tables and in con­
st1'ucting the charts, includes weights for 1.0 gm to 1.5 gنm Fvery
group is speciaLised for a value ( from 1 gm to 1.5 gm) which in­
creases 1egularly by 0.1 gm. Thus, we have six groups of tables
and six groups of curves. Every set or group of curves consists of
11 curves.

(3)



،
The group of tbles and curves are tabulated as follows

.٣aب ا<ةدة -ءا.-يس دسبديسد 

Figures ofNumber g [ وزSpee أج ٤ر SerialNo.
of tAbles o آ curves ChartsweightPGroups

1 G.1 P=1.0 gm 1,2,3 eleven curves $1- 2-
2 G. II P=1.1gm 4,5,6 eleven curves 4 56
3 G. III P=1.2gm 7,8,9 eleven cuTves
4 G. I٧ P=1.3 gm 10,11,12 eleven curves
5 G. ٧ P=1.4 gmn 13,14,15 eleven curves
6 G. V1 P=1.5 gm 16,17,18 eleven Eurves

N.B. ( Because of time and space fov publishment, we satisfy to
to involve here six charts representing tables 1, 2, 3 ...6 for
the two gToups I and IL.  ي

(d) Tor direct determination of magnetic susceptibility, it is
necessary to knoW :

i- The kind of group as a function of the weight.

ii From the distance of the two arms (a ,(K د we select
the curve from the defined group.

iii From the defection determined during measuement and
fiom the selected cbart, we can determine directly and more reliable
the magnetic suspectibility without tedius and polonged caleulation.

CONCLUSION

1) The tables calculated and the plotted charts make an essential
&istinction between the hard work, the procsss of substitution
followed by prolonged calculations for every sample, and the
direct determination of magnetic susceptibility of the same
sample.

2) The design of the charts depends on a plan easily understood,
not overbloaded with instruetions for applying them.

3) In the near futre, we would hope to accomplish much work by
adding computed tables and plotting sets of chaNts including
probable weights from 1.5 gm to 3.0 gm to cover a suitable
higher range of mean density of rocks and minerals present in
the crust of the earth.,
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