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ABSTRACT
The Dolginov astatic magnetometer has been used as a main

instrument for measuring the magnetic susceptibility of rock speci­
mens. Using the Dolginov special eguation, it was found difTerent
contadicto1y values of the mangetic property for the same specimen.
A study of this complication of data has revealed the various par­
meters resulting in these erros. A new approach based on some
concepts, mainely the instantaneous constant, has been revealed for
accuIate deterination of magnetic susceptibility. Experimental
erification is given for the new method which proved to be repRo­
ducible.

INTRODUCTION
The field of earth magnetics (1), (2) has been widely used, beside

othe geological methods, i petrolium and mining exploration.
Magnetic methods are most important in their assistance to geological
reconnaissance and mapping. Therefore great a.ttemps are tried to
develop the methods of measuring magnetic properties.

THe Wonking EqwatioM :
Dolginoy astatic magnetometer, (Fig. 1), has been used as an

impotant instrument for measuring the magnetic susceptibility of
Tock specimens. 'The working euation used in this magnetometer (3)
is as follows :
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x؟٥.٤. P
rhere X= the magnetic susceptibility,

٦ = volume of the tube = 1.15 cm1,

P = weight of specimen, O = deflection of the coi,

(1)

I = constant at a special distance on the two arms of the
magnetometer.
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{ Fig. 1)

The constants (K) for diferent distanes on the two a1ms of the
magnetometer, can be determined by using the foHlowing egua­
tion (8)

iN  ء1
21 زن بح ه x 1000 x10' 0 m,

(2)
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wher، -e H = constant at a, certain distanee,

i = current measuzed in milli-ampere5,

N = number of turns in one centimeter (N = 1g  ر ر
,unS'-ء 

0, = the average deflection of the coil,
H,= magnetic field  ، ت» "ثث&ا."&٠
21 = height of the coil in cm, (given in the cAtalogue)

Complications i the Dat •

Measurements were made
sample No. 45. THe defle9ي, many samples among whicH . ز ٠ :LOnSdistances can be arangea i 5 he "ري نا magnetometer at differet

a, te :

TABLE 1
Distnces (a)

8 4 5 6 7 8 9 10
cm

 د

14.250 8.7 6.0 4.00 3.0 2.000Defections
11.625 7.625 5.5 2.75 2.5 1.875(e) 21.75 13.625 6.625 5.0 3.0 2.125 1.75 1.12120.875 12.750 8.25 5.25 4.0 2.625 2.125 1.500

N.B. This table is one fro
Paper. Applying eguaton many ر2) others not mentioned in this

oH ٠٠alculating magnetic susceptibiHey,"يجز, the sample No. 45 at aه٤ • ،nce = ٠constant (K) from graduation ,, ( ؟5 and by using the Epecial
ths aiRerent denleetions ( on ر ,{م لإ{لإ؟" 2, and by sobsا itا sn r ؟
sample No. 45 and for the ,alIel؟ we obtained for the same

· Same .masete ser ة % يتتآة: تمةة, لإ%,ر{و ". .o  أr ج أسونه عدتم
are herin opposed by a, yues211.27;169.25;ا'١٦, y 10-6, W

e ه مععة Araل wa@اذ rع hieh is t">ء عنة ي لإ""ف, إ i.2ات esد 
uم aeoeney iفنا =نه e%مرعا«ة تثة ي" "إ Thف٥ iaeااه atه 

Icurate determination oF Iequce a new approach for ae-
«nee i yن ازتاi اy عes اa عi ,ا ه٥4 نذ« ة ججمم{مثم، ا tine» م  هea ة

neous constant.
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The Preyiows Work :

A cRytical analysis of the 1esults obtained by Dolginov's astatic
magnetometer is introduced by Avehyan (4) who suggested a correc­
tion fomua for computing the calibration coefTicients since the field
pattern of the speimen and of the calibrating coil are not identical.

EXPERIMENTA TION
The rock samples were collected from different areas of Egypt

(Haater Desert, Wadi Safaga - Abu Chalaga ). After grinding,
the samples are packed in the powder state in the plstic tubes of
the magnetometer. After numerating the tubes filled with the sam­
ples, they are set on the arms of the magnetometer at difrerent dis­
tances and defections are obse1ved. By this routine work of Dolginov
astatic nnagnetomete, 7 to 9 1eadings were taken for every specimen
every day. Measurements were repeated four days. S0, nearly,
about 28 t0 30 readings fon every specimen were accoplished at fouE
days. The effect of temperature and time were also investigated by
repeating tle measurements at difTerent temperatues and at dif­
ferent days. In this connection the data obtained for two samples,
No. 45 and 46 proved that the tempenature and time of obseIvations
re not the dominent effect on the value of the magnetic susceptibilityء 

The re5ults have been ananged in many tables, some of which are
tables, 1,2 and 3.

RESULTS AND DISCUSSIONS
CoMfmurlietor:y Reslts :

From the series of observations and tables, we found a very
curious remark where we got diferent values of deflections for the
same sample at the same distance. Hence by using the constant (K)
for eveRy special distance in equation (1), we obtained many dif­
terent values of magnetic susceptibility for one sample. This result
is in gteat discrepency with the basic concept that every sample
should have one value for magnetic susceptibility.

Neu GonLcepts :
The unreliable 1esults obtained by applying Dolginov's method

can be attributed to the presence of other parameters affectiing the
constant (K), and in tumn leading to these contradictions. These par­
ameters are assumed to be as follows : a) Weight and the process
of packing. b) Grain size. ) Personal error. d) The error in the
apparetus itself. In order to get rid of these parametes, they should
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be kept constant by using the same tubes packred always with the
same samples having the same grain size. An intestive study of the
constAnt (K) in eguation (1) revealed a new concept. If we consider
tعh stability of magnetic susceptibility for a reasonable time, and we
still have various defections, so for balancing these variations, the
constant (K) must vary according to these vaniations. So, we adop­
ted a new concept «lnstantauneous Constant» including instantaneous
variations to avoid the disturbances in the final resuit. Coinciding
with this, a new definition called «standard specimen» must be used
،als0.

Concemning the instantaneous constant, we suppose that the
tonvolation of many factors is influencing upon this constant. Some
of these factors arise from our planet earth; (5), (6) namely its
nagnetic field and the subseguent daily or secular variation. Other
'actor is that related to magnetic vaYiation caused by the outer-spaced
{osmic particles which change its chaIges under the continuous
1ctivities of the sun. Consequently from the electrodyamics (7) of
the charged particles is produced a new magnetic field which in turn
affects instantaneously the magnetic field of the earth. It is worth
}o mention that our concepts herin include not only the mangetie
2lement of the eArth but also the magnetic effect from the outer
،pace which had been neglected by Avehyan (4) in his critical analysis.
1s a reult of the importance of careful observations, cleverness in
pplying the previous assumed concepts, we expect that pediction
nd observation would agIee. S0, we can arange these scientific
Jncepts as follows :

1. Special datum level of measuRement.
2. Stability of mass susceptihility for a reasonable time.
3. Standard specimen.
4. Instantaneous constant.

bperimental Yertfication of the Nea Approacl :

We compare here between Dolginov's method and our new me­
pd by interpreting data on two samples

lgioo's Catcalation :

We take specimen numerated 49 as shown in Table 2

= 1.15 e.c. ; P=2.09 gmn ; V/p= 0.520597 c.c/gm
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Mlagnetic Susceptibility
x 10 5

TABLE 2
 يسسسسبسجسسيستج

Distance Average defeetion Costant
cm e° K10ة(٥( 

156.6 20.38
113.0 22.03
79.81 25.93
64.67 30.30

47.46 37.00
47.46

 ، ، د ، د د
10 2.15
9 2.5
8 3.75
7 6.25
6 9.00
5 15.00

23.754

Thus the average (X) for sample 49 = 27 x 10-5. It is worth
to note that the magnetic susceptibilities in Table 2 are calculated
by substitution in euation (1) using the constant (K). Measurements
were taken for anothe sample 46 and the results were ararged in
a table from which we found also very different values of magnetic
susceptibility for sample 46 and with an average value (y) 0f %0 x 10-5.

Tle Ne Approach Caleulations :

MeAsurements mee repeated on the Eame two Eample No. 49 &
46. The results were arranged in Table 3. We could determaine the
magntic susceptibility for sample No. 46 by taking sample No. 49 as
a standard specimen and wsing the instantaneous constant method.

TABLE 3
Sample No. 49Sample No. 46

deflection eAveTage
Distance (a)

Average
deflection eDistance (a)

1.875
3.000
4.125
6.250
8.750

14.000

10
9
8
7
6
5

3.00
4.00
6.50
8.75

12.00
19.50

10
9
8
7
6
5

Taking the value of mass susceptibility of specimen No. 49 (con­
, sidered as a standard one) = 27 x 10- and using the new deRections

0f specimen No. 49 f Table 3 and applying equation (1), we found
hat K (Instantaneous constanاs) a1'e as follows :
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H = 1296.58 x 10-7 (a = ( و
692.75 x10-7 (a = )

= 432.19 x 10-7 (a =6)
Using the aveIage defleeti٤ :
instantaueus constaAt1±ف """,م able 3 and the last corresponaiAg
ceptibiity for speeim» ,"3" n م (1), the walues of magnetie •us ة a.as follows: re of the same order of magnitude

I = 942.96 x 10-7 (a ( ن8
- 265.95 x 10-7 (a =5)

X = 21.42 x 10-5 (a, = 9)
-- 20.26 x a) قد10 = 7)
- 20.45 x 10 (a = 5)

X = 21.37 a) لا5-10 = 8)

- 20.64 x 10- (a = 6)

The average value of X  رم20.8 ير ى
0٤ speeinen 46, we find if -,"" ا بىأ Comparing the bwo reauts
method 0f instantaneous " بيرى are 1e same approximately but tHe
Iesultق for the same samp] does ج ب""م not give great contradictory
tie useeptbiLiey ة fo- «ne t رمه" ي"إ ي0 ا the ame ة «alue o4 maو ns
a1ms of the magnetometer. wnatever e the distanee (a) on the

TIe Repodweibility of ٤ie Ne Metho •
It s clear that specimen 46 is

of measurement during a spea;. mneasured at a certain datum leve]
٤0t 1epvodueable rوe i tandard "ر""" ة speeimen No. 49. Also, we
sضا ndard specimen for anتر " "e considered specimen No. 46 aف a

eT satwo samp& 46 & 48 were . °"""ًرياه48.30 The reslقt For aو 
TAble 9. Using the Mne» ec""" م3 ant arranged in sueh a way as
tonstaats from whie w " إ""ثت "e calculate the iم sاanا es

e٠2. ا١eptiblity = 5.4 x 10-5. M٤ toI 48 the average magnetie sus-
nterval of six days on asurements" ر were repeated after a tiHو 

e. د،= Sam،ا ء 
he two results of susceptib wo ر;ز" ا samples 46 & 48. Companing

-{- ء•
ir e ,ولافه3٣ «auna aae i ءة %لإ,خ]":ن ه8 a tiام ea1  آه
،mall and is of the order of et ي"10٩ reen the two values is very
utstanding result generated f» teresting {ملإ,ج ف" ة that this is an

erent values 0f deflections.

CONCLUSION

The constant (K) in the eguation
magnetic susceptibility by Dر,, Dsed for the deteimination ofo .
to non-reprodueible resuli٩7"{ف م,م ملإ Astatic mangetometer 1eads

or te same specimen,
The authers adopted the new
by which they could reAj; Concept of instantaneous constant

1se reproducible and 1eliable results.
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3. Our criticism concemning Dolginov working euation and the co¥­
rect 1esults obtAined are in good agreement with the critical an­
alysis suggested by Avehyan.

4. From the economic point of view, our newv method would sae
much labour and time spent in the interpretation and application
of unreliable results based on the instructions proposed by Dol­
ginov for the constant (K).
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