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ABSTRACT

Mutual inductance tec.hnique employcd in Hadshorn bridge is one of the rnost

convenient and rcliable mcthod for magnetic susceptibility mcasurements. In llarlshorn

bridge, a two phase lock_in amplitier, a measllring coil, helipot, a mulual induotancc hox and

d. power supply are connected in serics, and a cathode ray oscilloscope is connecled in

parallcl to lhe lock-in amplitier in orller to measure the output signal When a sample is

inserled into the sempie spaoe of a secondary in the coil, it;ndllces a vollage \\'hich can be

detccied by thc lock-in emplilier as irn olf:baltrnoed voltage as tl mcasure olsusccptibility of
the srmple.

ln this sludy a trvo-ph{sc lock-in ampliflcr and a measr.rring coil havc been designcd

and conslructed. Thc l1|o phase lock-in anrplifier \\as conslruclcd \\"ith six intcrconnected

circuils: two input signals with in phase and out of phase. lwo delnodulators and two low

pass fillells. The demodulators and lhc lo\\-pass fihcr circuits are uscd to mulliply the input

signals and to remove thc.r. componenl ofthe 1L output respeotively The measuring coil

was constructcd w;th l$'o secondaries ofeach 1,200 turns wounded in opposite direclion

over a coaxial primary coil o1-3,000 turns on a cylindrical Tetlon tube.

In an earlier sludy conducled in the Depa{mcnt of Physics. lastero Univers;ty. a low

lempcrature dc elcctlical resislivity probe with tbllr probe lechniqLle has been constructed lor

low tempcratule resistivity measurenlcnts. For the purpose of perlorming low tempcrature

magnetic susccptibilitlr mcasuremenLs, thc resistivily probe has becn moditied by

exchanging the semple platlonn by a measurillg coil that is connected in a Hartshorn bridge

by four leads to ihe primary and seoondarics ofthc measuring coilthat would be at vafiablc

lempcratures down to 77 K. ln another sLui:l\'. a measuring coil was constructed $'iih i\\'o
secondaries ol each 3.000 turns in opposite dircclion over a primar) co;1 ol I0.000 turns has

bden preparcd fbr room tcmpelature d. susceptibility measurcm'ents using lhc Ilarshorn
bridge. The measuring coil \\'as used to validate thc lunclionality ofthe conslructed coil

'lhc iodlroed nagnctic fleld in the mcasuring ooil wilh primary 3,000 (10.000) turns

is reritlcd to be linear up to --.+ m,\ (^ l0 InA) upon incrcasing and decreasing current This

study way l'orwarded to extend 1or temperaLulb dcpcndent sVscept;bility measUremenLs u.ing

Hartshorn bridge upon installing the dcnlodulator ICs (AD 630) in the constrlrcted two-
phase lock-in arnplifiqr. ,
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