CHAPTER I

: N
TATRODUCTION AJD HISTCRICAL HEVIER

The megnetie property {1,2) of the nucleus have stimulated the
interest of physicists ever since they were first postulated te explain
the hyperfine structure of speciral lines, It waa supposed that the
nucleus is, Iin genefal, a mmall magnet whose inierac;ion with the stomic
electrons split the energy levels of the atoa, The atomic line spectra,
which arise from the transitions between @iffersnt emcrgy states, are
then shifted if the atomic nusleus possesses the magnetic moment.

in the lform of an atonmic beam, there were two experimental
techniques that pointed the way to study miclesr magnetic property. The
First of these wes the extension, by Estermann and 8tern of the original
Sterfi = Gerlach experiment, to study the magnetie deflection of atomie
and ﬁolecular boams (2, 3), In 1937, thz mognetic mament of proton was
first determined in this way. The second technique was introduced by
Rabi and his co-uorkers'in.lgﬂg and is called thé molecular boeam
resonance ( 2 ). In the Estermann - Gerlach experiment e ccllimated
beam of nuclei is split by an inhomogensous magnetic field inte components
corresponding to the different spin states of the nuclel, i.c., te
différent values of pin I, Hebi's method involwves a refocusing technique
in which the deflected beam iz subjocted té a second inhumogéneous {ield
which causes tho nuelei to retrace the - deéflection caused b the [irst
field. If during its passege through the two Fislds a nucleus changes
1te spatigl orientation, for sxample if it undergoes transition to

ancther spin state, it will not be refocusad; and the essentinl feature



of the molecular beam resenanch metheod is thet it permits the deteciion
of nuclear spin transitions. Jormally, the nuaber of nuclei whieh under-
goes transitions during the passage thraugh the o ficlds 1s negligible.
However, if prior to refocusing, the deflccted beam is passed through a
hﬂmoﬁenenus rnegnetic field and simultansously irrediocted with electromag-
netic radiation transibien:: hetween =pin states will ocour provided the
frequency of the:radiation corresponds to the energy difference between
the gpin states, It trenspires that fer the strength of a homogeﬁeouﬁ
field employed inhthese sxperinents thc corrcet freguency lies in the
radie freguency fagion. The exact radio freguency which will cause the
efficiency of refocusing to fall to 2 minioum is & function of the spin I,
the magnetic moment i, and the strength of the hamogeneous field H, so
that if I is known the value of 2 can bo determined.

The resonant exchonge of energy between the (2 I + 1 } encrgy
levels of & nuclear nagnetie moment in a magnetic field should not be
restficted to thé netter in the form of molecular beams, but should also
cceur for matter in its ordinary solid, liquid or gaseous atates. This
had in fact been pointed out by Gomter in 1936, who unsuccessfully sought
the res;nance for the lithium nuclei in crystalline 1ithiun flucride and
fﬁr the protons in erystalline potassium elunm,

In 1942 Gopter and Broer attempted to find the nuclear magnetic
resopance abserption for lithium in solid lithiwm ehloride and for fluerinc
in solid potassium fluoride at low temperstures. The experiment wes
unsuccessful, Four years later, in 1946 the First suscessful nuclear
magnetic rescnance experiments were reperted by two independent proups,

nencly Purcell, Torrcy and Pound at Hervard, and Bloch, Hansen and Packsrd
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at Stanford University. Purcell end his colleagues found first of all
the resonance absorption for the protons in scldd paraffin, and detected
it by neazsuring the additianul loss wiich is caused in the tuned circuit
sﬁpplxing rf poycr, For this purpesc the tuncd circuit wos placcd in
onc arn of a balanced rf bridgc. Eioch ond hia collengucs found their
first resomencc for the protons in wator, The reoricontation of the
muclonr namghts by the resonant clectronegactic ficld induccs an omf at
tho fcscnant freguensy in a coll; whose exis is porpoendiculer to the
steady homogeneous magnetic ficld, wound round the smell tube of woler,
The inducticon of this onf indiceted the condition of rosonance. This
methed &I deteetion was named "nueloer indueticn®.

At the prosent time, nuclonr nngnotic resonance ig finding wide
cppli¢otion in physics, cheomistry cnd blology. it iz an inpertant mothod
that is used in rcaeﬁrch_to find out the nuclcar properties, the structures
of m;tters ond ctheor relntod subjects,.

o Thé préscnf invgsfigation dorls with the construction end the
opcration.of o ﬁﬁcléar nagnetic fesﬁnnnce specﬁromctcr'firét discusacd

by Pound ond Watkins { 4 ).



	CHAPTER I  INTRODUCTION AND HISTORICAL REVIEW

