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Electronic gravimeter is a three block
instruments - viz: the electron gun systemsg
the electron detlectior systemn end the electron
detection system. The electron gun system emits
beam of electrons which moves vertically upward.
The electron deflection system controls the
woveament of elecilrons in the electronic gravimeter.
The electrons detection systee d.tects the electrons
that are emitted by the c¢lectron gun system and
are recorded as current on a meter. All the
blocks are enclosed in a glass envelop in which

the air inside is evacuated.

lilectronic gravimeter measures the potentiesls
on the electron detection system at a given
current at different stations. From these, the
values of the acceleration due to gravity at

different station cén be caiculated, ard the

difference in acceleration due to gravity between

b d station and any other station can be calculated.
ase




CHAPTER ONE

INTROCUCTION AND {ITERATURE REVIEW

1.1 Introduction

Gravity prospecting evolved from the study

of the variation of the earth's gravitational
field, g.

Cver the period, =tudies h:ve shown that
the mugnitude of this gravity on the earth's
surface is influenced by five factors: latitude,
elevaticn, topogravhy of the surrcund:ng observa-
tion point, earth tides and lazteral variations in

density of the subsurface.

The last factor is the only one of significance
in gravity exploration. Even though its effect
is generally very much smaller than those of the

other four combined. For exampie, the change in

gravity from equatrial to polar regions amount to
5gals, or O S% of the average value of g, while
’ .

the effect of elevation in some cases uight be as

large as 0.%gal or 0.01% of g. A large gravity
nowaly in 0:1 exploration, on the other hand would
a :

be 10mgals (0.001% of g)s
1d usually be oneé tenth of this.

while in mineral areas

the value wou




Literature review
==—=——=_"Ul€ review

Introduction

Since the detection of an anomaly in gravity
Prospecting Fequires that we measure changes in
£ at least as small as N.1ngal, it is not vossible,
as mentioned earlier to deternine g and absolute
g with the same instrument. The abselute measure-
ment 1s carried out at a fixed installation and
involves tihe accurate tiwing of a swinging penda-~

lum or of a tralling weight.

Relative measurements may be mede in various
ways. Three tyres of instrurents have been
widely used at different times for gravity explo-
ration. These are trke forsion balance, the pen-
dalum, and the gravimeter. The latter is the

sole instruwent now used for prospecting,

4.2.1 Absolute measurement of gravity

(a) Falling body
£1lthough the timing of a freely

falling body was the first method of

measuring 8» the accuracy was very poor

e of the difficulty in measuring
within the last

becaus

small time intervals.




fifteen
years this method has Best sHE el

88 a resglt
greet improvements in instrumentation

Flaborat.
e installstions for this purpose are

now loca
cated at geveral national laboratories

Th
e ecoeleration of gravity cen be found

frown
Newton's equstion of wotion hy noting the

tine n

interval between two voints in a vertical
fall. 4

If the falling body, whick: starts witk an

unknown initial velocity, falls distances S and
: nces S,
5, in time int al

2 ntervais of t1 and t2 respectively
(all quantities being measured from the sterting
nooint), then

g = 2(85ty - 5,8,)/(t; - ty) tyt; .....(1.2)

In order to obtain an accuracy of 1mgal with a

£al) of one or twe metres, it 1s necessary to

measure time to about 108 seconds and distance

less than 0.5 micron.

(b) Pendalus

Until recently the standard method for mea-

suring g employed a modified form of the reversible

lum originally developed b
of this type exist at Postdam,
The value of 931.27L

penda y Kater in 1818.
Installations
washington and Teddington.
6 is still used

gals obtained at Postdam in 199




2S the p
— i value gor CoOnparison of g at
d s

other ati
stationg, although 1t is now known to

b
€ too 1"5P';’.9 by ahont 1,ngals

Th
e value of g is obtained by timing o

lar, aum
e aunber of osclllations, then u8ing the
siuolifiea formpula,

8 = 4TX°1 /17 1y Shvund E0597

where I is the poment of 1nertié) ;T the pertod

M. the mass and n the distance from the pivot

to the centre of mass of the vendalun. In the
reversible pendalum the factor I/mh, which can-
not be determined with hizh vrecision, is replsced
by 1, the length of the cjulvalent simple venda-
lum - in effect a welghtless, perfectly rigid
connectien beotween pivot 2nd noint mass.

The accuracy required for 7 and 1 here is similar

to that of falling weight apparators.

1.2.2 Relative measurement of zravity

Any method ot detervining changes in g

(or, in fact, of comparing g - values from ststion-
t ]

station) 1s a relative measurement in that
obtained by a specific determi-
Obviously the great

to-
it has not been

nation of time and length.




majority of me3surements are of this type.

Her
ere various technijues gor making relative

measurements of g are describe.

(a) Pportable pendslum

The pendalum has been used both for geodetic
and prospecting purnoses. For examnle [Jouger
compared the pericds of a pendalur at varlous
location in Scuth america, Lanland and raris

about 1759.

If we differentiate equaticn (1.3) we get

Ry

e =B L F al
dt 3 mL

.

€0 that the difference in gravity (to the first

order) is given by
dg = -22dT/T = _23(’1"2-1‘1]/-1’1 el e s LK IS V)

Thus if we can mezsure the nmnerieds at two

stations to about 1k seC, the gravity difference

js accurate to 1mgal. This 1s not difficult with

‘ or , caesium, etc.)
the precise clocks {quartz G 2 :

now availavle.

The pendalum h8s DET used extensively for
- a
% o] he
detic work in deternining relative g over t
geode

rface, both on 1and and at sea. The three
earth sY ’




pendalum annaratus of vening meinesz was designed
specificilly for subwarine overation. Portable
pendalums were used in oll exploration during

the early 1930s. The usual arrangement emplcyed
two instruments and compared the periods at a
baue end a movable station. In this case the
relation for dg is more complicated than equetion
(1.1t), since the constants of the two nendalums
are not necessarily egual. The osclllztions

were recorded on light-sensitive paner and the
recerds correlated by radic time signale.

Sensitivity wae gaid %5 he about N, 20aze).

Pendalum apparaius is cciaclex and bulky.
Two pencialums, swinging in opposite phase to
recuce sway of the mounting, are rejuired at each
stution. These are enclosed in an evacuated, ther-
mostatically controlled champer tc eliminate

pressure and temperature effects. To get the

required gccuracy in T4 and T, it is necessary

to record for about half an hour.

{p) Gravity aeter-stable tvpe
Tne development and application of gravineters
1e ' .

15 from the
for field neasurements of g, dates




e

early 19318, They may vroperly be considered

in the order of their development, the early
modes being of stable type. These have been
superseded entirely by the more sensitive unstable
meters and so sre of historic interest only.
However, the principles involved are similar to

those in modern instruments.

All gravimeters are essentially extremely
sensitive mechanical balances in which a wmess
is supported by a sgring. Snall changes in
gravity move the weight aguinst the restoring
force of the sprinz. The stable type of instrurent,
which has a linear ceoendence on gravity over &
large range, reduires a considerable amplificstion
of the minute cranges in length of the spring.
This amplification may be mechanical, optical or

electrical, or a combination of these.

The basic elements of a shable gravireter
are shown in fig. 7.1. Since the displacencnt
of the spring is smell, Sooke's law applies, i,e,

the force is ppoportional tc the change in length,

hence
F = Mg = YAs or g:KAS/ﬁ -..-..(1-5)

where k is the spring constant in g N/M.




P —— T T ‘l

In orther to measure &g to 0.1mgal or
better, we must detect a fractional changes in
spring length of 1/107 (since g/le = s/s),
hence the need for some form of magnification.
Mechanically we can make k/m small by using a
large mass and a weak spring, but obviously
this enhancement of sensitivity is quite limited.
The period of oscillation of this system is

T = 2TT N (M/K) M— L R5))

Combine (1.5) and (1.6) we get
8 AR P TE - ey ot (et K157

‘

Thus the period is very large for good

sensitivity and a measurement of g requires

considerable time.




Fig. 1.1 Basic principle of the stable gravimeter.

Several versions of the siable gravimeter
were developed between 1932 and 1938, eaploying

ingenious means of magnification.

(¢) Culf grevimeter

This instrument neasured the retation of 2
spring, wound frow a flat ribben, rather than its
elongation., For this flat soirzl the rctation is
in fact, greater than frie reletive elonzation,

The essential parts sre stown sehematiczlly in

fig. 1.2a. The mirror underneztn the mass ( 1992g)
on the end of the spring, iz confurction with a
fixed mirror or set cf mirrers, the better partislly
sllvered to permit nmultinle reflections, produces
optical emplification of the originsl small rota-
tion angle. The sensitlvity w3s sald to be detter
than N.1mgal. This iastrament was used extensively
in the 1J.S.A for petroleun cxploration. The welght

was about 1791b, later reduced tc 2GIb.
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Fig. 1.2 Typical stable gravimeters (a) Gulf

gravimeter, (b) Boliden gravimeter.

(d) Boliden gravimeter

Developed in Sweeden in 1938, this instrument
employed an electronic detector and electrical
balancing device.Fig. 1.2b is a schematic view.
The mass is in the form of a bobbin suspended by
bowed springs; the flat end discs are concentric
with a pair of fixed discs to form two electrical
capacitances. The upper plates form the capacitor

in a tuned oscillator circuit so that small changes




e s, ss—

1

in capacitances very the frenuency of oscillation.
The lower nair are connected to a d.c. sunonly
produces an electrostatic balance. Measurement

of g is aciiievea by adjustment of the d.c.
voltage to restore the plates to « fixed reference
or nuil position. ‘Yhe sensitivilty was absut

Y.Amgal,

Some further develnoment on this fyne of aeter
has Bince been carriad out, in 2n effoart Lo mnke
it into airborne iastrument which wonld measure
vertical grediert or de/a». The parts were all
extremely small, the end discs Leing capacitance
variastions to san accuracy of 1/10ﬁ. this electrical

apprcach seems promising.

(e) [Pxtraneus effects on sravimetors

Apart from the difficulties of achieving
good sensitivity in measuring dg, the instruments
are extremely sensitive to other physical effects,
such 88 changes in pressure, tesmperature ang

small magnetic and seiswxic variations.

The eifect of temperature changes on the
older instruments, which were gererslly m=2de witn

rather bulky metal parts, was enormous about
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1ngal/°C. To matntain the temperature constant
within W.ﬂ1°c. the working parts of the meter
are mounted in a well-insulated thermostatically
controlled immer box, surrcunded ty one or more
outer cuntalners. Althcugu this regulation of
temoersture is eguivalent to only 2.7mgel, it
is sutficient, since sudden fluctuaticns of
temperature could not occur in the sezled inner
chamber. The therwal control rejuires 1'-29
watts of wower, generally sunplied by a storase
battery. Vith these additicns the eaquipment
becoses relatively heavy znd bukky. Furthermore,
the temmera‘*ure regnlator must be in operation

for some hours to reach equilibrium,

(£f) Grevimeters-unstable tyves

Also known as labilized cor astatized aravi-
weters, these instruments love an additional
negative restoring force, opera.ing ia the szme
sense as gravily ageinst the resterin; spring.
They are essentially in a state of unstable
equilibrium and thus nave greater scnsitivity
than the stable meters. The range ovefwhich
the readings vary linearly with depth is less
than for stable gravimeters, so they are usually

operated as null instruments.
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(g) Thyssen gravimeter

Although now obsolete, this instrument
illustrates the instability effect particularly
well and is worth discussing for thls reason,

It is iliustrated $sn fig. 1.3.

The addition of the mass m above the pivot
raises the centre of gravity snd nreduces
tre instatllity condition., If g increeses, the
team tilts to the risht aad tre momeut of
abocut the pivot enmances thr rotetion: the con-
verse is true for & decrezse in zravity,
“he inereise In armaitivity can be shown by
taking moment shout th: niveo* for the position
sgown in fig. 1.3 and vwhen tre beam is necizontal
(in the latter creoe msss m has ne effect).
Then we have Ulg +4%) t cos @ + M(c +47) h s8in 3

= k(g8 + D2} t cos 9, 2nd maxl =kst.

Dividing the first expression throughk by cos €,
subtracting the second from tie result, substitu-

¥ing g = ks/m and tan 8  &s/l, we obitain
g =k 1-{mhs‘g/a-.f,
m ( +({mhAs) /m1™ Ag

(‘ 22 ?7)1\5 Lhass v | o)

=




o o

1

Since the term in the bracket is less than
unity, the inherent sensitivity of this arrange-~

ment is greater than the stable condition of

equation (1.5).

Fig. 1.3 Thyseen gravimeter,

The Thyseen meter employed two parallel
beams with the end weights reversed. 1t was
rather big and heavy (beam length 20cm) and
had a sensitivity of 0.25mgal.
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(h) LaCoste-Romberg gravimeter

This type of meter, which has been manufactured
- under-various names (Askania, Frost, Magnolia,
North American), is a modified vertical seismograph
of long period, originally designed by LJ.B.

LaCoste about 193l,

In connection with this seismograph LaCoste

introduced the zero-length spring,

Flay bar

Mandrel
/

Fig. 1.4 Construction of the zero-length spri
spring.




which has been incorporated in almost all gravi-
meters since that time. The arrangement for
winding this spring is shown in fig. 1.4.

The wire is fed through a hole in a flat respect
to the mandrel on which the spring is wound.

Thus a pre-~tension, proportional to 6 and the
wire tension, is put into the spring during

the winding. When it 1s removed from the mandrel

the spring shrinks to a minimum length.

A zero-length spring 1s defined as one in
which the tension is proportional to the actual
length of the spring, that 1is if all external
forces were removed the spring would collapse to
zero length. Of course, this is physically
impossible because of the thickness and weight of
the wire. The advantage of the zero-length position
spring is that if i1t supports the beam and mass M
E;g. 1.5 in the horizontal position, it will

support them in any position. )

I, -

g+ar

T——F{g. 1.5 LaCoste-Romberg gravimeter.
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To der
ive the €xPregsion for the sensi tivity
of the LaCoste-Romberg Eravime

\ ter, we write
K(S-Z/

o tedsion in the spring yhen its

length is 5;
g >3 thus, 7 i3 4 small correction for

the fact that the
length.

spring 15 not truly zero-
Taking moments about the pivot in
fig. 1.5, we get

Mga cos © = k(s-z) b sinoc
= k(s-2) b (v cos 9)/s,

using the sine law.

Thus g = (k) (b) (1 - 2)y.
m a 8

When g increases by Ag, the spring length

increases by As where

g -(5) (g)(.:_) @) s ...... (1.9

lOI a giue" Ckla"ge ASv A8 is incr eased when one

ide is
or more of the factors on the right-hand s

the closer the spiing is to

. over
decreased; more ’ o g S

le
the zero-length spring e aret
larger 8 becomes-

1 instru-
ati n this is Used ag a “ul t
o

In oper which can be
nd spring teiné GE 1zontal
ment, a 8eco i the. HerEDD
the bean
e "5 s about 0.01mgal.

ty {
position The sensitiV1 y
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Farly mode
18 of thig meter were quite bulky

and Sen
sitive to tenperature changes since th
e the
workin
g parts were metal, like the stable types
[ ]

the me
h ¢ter required an elaborate tempersture

regulating system and the moving parts had to be

clamped for transportation,

1.3 Scope of the project

The scope of this project is to design a
conveniently shaped, light weight, robust and
durable electronic gravimeter froa major components
such as Lmw voltage electron gun and an electron

detection system.

The electronic gravimeter is intended to be

light weight because of the believe that a field

equipment must be sO designed beside being accu-

rate, and precise enough to be accepted.
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CHAWTEJ WO

THEO
TiFoRy

= | Iﬁt?ﬂgugfign
S—————Llrlon

Newton's 3. 3
" law or Bravitation giates that
e force ¢f witrgel; .
CI 8ttiaclion between any ¢
LWO given
BHSEES Moowr 5
4w iy invex‘sely bProportional to

(A e .
f] Sq\_dle of L“ell distallCe, r apart A[’Plied to

the earth o? i
238 and any cther ebject of mass

m on its surface this lay can be expressed a
se ]

10 = (Gitm
E wesesiesesmnes  (Ral)

r

where G = gravitational constant.

By Newton's second law of motion, the

earth thus attracts the object with an accele~-

ration

o W (2.2}

]

= GM
--5 eevepnse o
r

For distances close to the eartn's - i
assumed constan

gh we are aware that

t for most
this acceleration 18

practical purposes €ve? -

it varies with elevatiof:

ity field
in gravit
2.2 Motion of electron
ected in the

3
@ prod
An electron of B3pe e 1O NESE

field at 8 certain an

earth's gravity




a certain

of motion

as

<

Ny i

wiere

4}

For s

v

At meximum height Vv = ©O.

1

h sut-égtz BNaY 05 » s ae? o ale

W

Using u? = 2gi b

h

20

initial yerq,
velosiey,

o L U. The equation
A the vertigay
csn be written
= U sin @ - g¢
= ut sin 9 . 42 o oss (2000
2 N
= u* gtn? g . 2ok
= inlifal velocity of the electron
= fin3]l veleecity of thne electron in the
vertical direction,
= neight covered by the electren
. time of flight.
vertical motion € = 9°°,
=u—~gt
2 =
= Ut = HELE el N
2
=U—2{3h

Equation (2.4) become

gt

(2.%)
2gh.

e come

(2.5)

.
ee e

P

ve

N
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A graph of |hei [ia]

’ apaingt inftjiay velocity of

projection can te .,
o

ot a
ed =g shown in page 17.

™ e
ae  force acting on the electron can be
written as

F = neg R - % 2

= 2.3 cceler=tion of electron by an electric field

If an electrcn of rass, n and charge, e s
soved thrcugn 3 potential dif’erence, V.
Frce elecirun s7s ic electron detection

systea', 1a which the electiric field is F.

The force on the electron can be written
a8
F = e = apaye =HeNens o oo Rl T
Sut 2 =71 I 0 & 0G0 000 O A3,
tne electron gun
where n = distance vetween tae

+ection systea.
systea mac electron de

{2 10
¥ "21 cogec?

d is
cted vertically o
tron projec™ g and depending

ual to

stion €9 redach

a';C"f'-‘"r‘ will 1'edc
z grgjeation‘ it i

s of %
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a paximum pei,:
R)lft X
3 Klso, an electron accelerated
e

o A eld directeq ubward will
€ unt{l 1ts v
elocity valyes
reaches

a Value, u de e i
bend ng on the applied
FOtEHtial Vs

It thu .
8 appears that with this arrangement
’

ti A
ne two forces acting on the eleciron will oopose

each other. ;
Compariag ejuation (2.1)) and (2.7)

mg = eV

‘_

(23 RN T T S e () 0T |
- (£.11)

Thus a graph of height reached by an electron
against applied acceleration voltage can be plotted
as shown on page 2 -

Alternstively, considering equation (2.5) !

2
f.e U = 28}] '
¢ energy of the electron, T is given by

The kineti
T = *1 l.uz = mgh.
. s tee2a12) i
T = mg i elenainisionel @ 00
through &
B ovkdone w in moving an electron ug
’
{ven as
potential difference of Vis €
» B K2 j
w - eV, sherse = % ® i
A3
.12) and (2.1 2
Comparing (2.12) BIRCRNE o
ev .‘.-.---" i

g =

ah
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3.1 Introduction

The t
electronic gravimeter congist of three

blocks nam
s ely electron 8un system which emits tue

electrons e
through a process known es thermionic

ewission, the eleciran detlecticn aysten wnicry

control tie movement of electron znd thre elezton
getection system whicn detects the eleciroas.
All tnese blccks are enclosed in & glsss envelor

in widich the 3ir is evscuated.

3.2 Electron gun systez

Flectron emission frowm a tezted metal e

disc) is very similar to the evaporation of 1ipdos

from its surface. when a 1iquic¢ is kezted, an

increasing number of molecules scquire sufficiert
energy to overcore the restreirving fi,.ces c;i‘n‘d
liquid surface and are evaporated. :ne nu:ht:ugr
molecules evacorated tncreases rapicly &E "t

cipilarly, wnen 2 metzlldc

perature is raisec.
a progres

sively ler&er qumber ©f

body 1s heated,

th
electrons overcome

o
and are ejedted fro® the




ahe pusdor of els ejectied per

unit area of wn eslitiug surfice is relsted
to the peclute temverdiure T %) ¢f the
eaitter and & Juaniity b that i{s s measure of
the work elactren $ust perfors woes escaaing
the exitter surince, socordiag te a uetion
derived by .. 1{ichardseon.

vyission currvent, 1 = el e-aj? ok i LY
(2erere neT syanATe centizeter)
wrere e = 2.7193 (vase 2€ astumal log) and
is a constant wnich Ras 3 vslue af adaut &7
#£or oure Tetals, such as tuncsten or tantilus
put veries widely fgr other arectical eaittlers.

Klao 19¢ = 2174,

3,3 Electron deflecticn _systed

The electron deflection systew {n the elet-
tronic grevimeter 1is circular (ring) of fine
wire (nichrome, mclybdenusw, Iron. niokedl ar
tantalua). The electron defleetian system is
nesrer to the electron gun ayaiew thawn \he

electron de tect.ion syst.ew. Mg eletron detection

systen has a conteolling effeat an Whe duprent

in thé electron detcction gystew,
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electron gun systen are negatl

ve charges,
These

are attracted by tne eleciron detection
system only when it is at hignh positive voltage
and low negative electrcn deflection system

voltage.

The attracted electrons will be

recorded as current on a meter,

The electron detection system can be in
the form of a fluorescent screen in which when !

the electrcns are detected the screen fluores-

cence and the intensity is recorded cn a meter.
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CHAPTER 1OUK

SUMMARY , DISCUSSIONS ANL O |,

.1 Summary

Flectronic gravimeter consist <! viree

A

these are:

e The electron gun system which ¢

pSve teas o
electrons through a8 proceszs oD et T
emission,

ar The electron deflectlion systiem i caEwT 3

the movement of electrons, #Z%

= The electron detection syste” wrioe etacTE y
I 5
the electrons that are epitted oy == Sloc TE !
F] s
gun system. .
A1l the blocks 3re enclosed jn a2 Slsss of = s

cylindrical shepe in wbicd toe air is evacuated. {

h.2 Discussions
Electronic grSV1met
gun system, 1electron deflection system

er measure potentials in

the electron

4 electron detection system at different stations.
and €

these potentials the scceleration due 0 gravity
From es

¢ different station can be calculated using
a

equation (2. )y L.

-eV
€ %




Hence the difference in acceleration due to gravity

petween base station and eny other staticn cer

pbe computed base on the following conditions:

e If tue potential and current in the electron

detection system are fixed, the potentfal
in the electron deflection systes is fixed
and the distunce between the electron gin
system and the clectron detection systea is
fixed, but the potential in the electron gun
system is variatle. Thea the 8ccelerat10?
due to gravity at the reference point A 1S

v iy Lol 1o (1)
By Siee O

at a given detector current I.
ten
e electron gun sys
V1 = potentlal of th

at the reference point A.

the
other point B the potential in
At any o
tron Egun system can be varied until
electr
urrent I is reached, such that
c

v ceesevsavee® (4.2)
82-5.5 2

¢t a given detector current 1.
a

From eduatio? (4.2 end (.1

- (V,-Vq)
g - &1 -fm 2=4

vee (12D

AV = VoVa
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at a 2iven detector cyrrent %

¥i = potential AN the electron deflection
system at point 4,

At any other point 3 the potential on the

electron deflection system can be varied

until detector current T is reached, such

that

5 .
g, = :1 V? o) -

at a given detector current 1.

Proa ejuation ('.4) and (.5)

&>~ = e (V,-v,)
4 wh 2 e
.. (b
L B = e AV T
sh

rent T.
t a given detector cur
8

AV = V?'V‘Y
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. ’ the gigta
eCtron fun gystem a [

detectinn 3¥Stem {g

bet"'een ©
d the electron

..rarir_;ble (Either _

elCctx‘on ua gy Stom e e
gu: yst, T el ctron dete

- etection

8 t 14 m b
ysten Wovabhle or haty are povgh) )
2 alie)

Then the A ccelexa tion due to gravity
ue T b as

thie reference point & ig

2 Bl R (R
: w cerees (4.7)

h

at a given detector current I'

h, = distance between the electron gun
system and slectron detection system.

V = Constant potential of electron detection

system or electron deflection system or

electron gun system.

At any other point B the distance between

the electron gun 8ysied aad the
be until the detector

electron

detection system can

nat
current I Is reacheds guch tna
vae. (B8]
g = g_V_ i e oeye orole
= m H:,

t I.
tor curren
: {ven aetec
at a B e (1.8)

a
From equatio? (L.?
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N
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by
57

)

R
’. 1 0.-.-... (I,_.g\

at
8 given detector current 1

If the
detector CUTrent jq constant, the 7S

clestron gur oy 'S

aotentinlg (4 e 3 s
‘atem an

the elect 2
ron deflection sYstem ape fixed,

the distance betvieen tha electroa gun system

and electron detection Sys'em is fixed,
but the »otential in tae electron detection
system is variable. TPhen the acceleration

due to gravity at the reference voint A is

e b
84 = %F. Vi eeeesncesens (4.19)

at a given detecter current I.

A4 1 = DU Lemts A2 12

at point A.
otential in the

a4 be varied until

such that

At any other point B the P
ticn system C2
1 is reached,

(4. 1)

electron vetec

the detecter current

£

e €
at a glve
= potential
= at poi

arreat T

tor ©
n detec sctron dete

yo the €

ction

g nt B-

gyste



From eauatig, (41
and (3,
<11

L% 4
s = e
=h (V?‘v'y)
b E =¢
wh Ay
Trreesen(hi12)

at a Riven detGCﬁQr —
LGRS
AV 195

= VD,,V1

The f
irst two methods can easily destn
the elee avi s
tronic Aravimeter because of the saturatj
uration

effect and hower dissipation, In the thiprd method

it 1= Qifficult t» devise a suitable metnod of

moving either the olectros Zun sysltem or electron

detection system or both in tne electronic grevi-

meter. Tre feurtn retiod Is the mosi ensiest

method of measuring the differences in potential

between stationg because the saturation effect and

power dissipation sre pininised.

k.3 Conclusion

o -
ime sures tae pote
' + pravimeler 12088
The electronic BI
Zive rent;
1t stations st a given currenty
)3

tials at differ
notentials th

eieration
; £Ference in accele

e diff
tlon and 2oy Other

es of tne varia~ |

ft‘Om th(_.Se :
st3
due to gravity petween 0N¢

The caus
station can be cawﬂ&ted. gravity is because
s to
o IRIE r
leratlon £ rocks nea
the acceé ity ©
tion in sation in the dens S snould
ar .rva
of the local V2 obs€
earth. & tn's surfsce
the surface of *P° of the & |
metces
a fev tegt—

be mede within _ girpofn€
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