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Apparatus for studyill~ electron paramagnetic resonance in solids ulH.ler pressure to 60 kilohars and beyond has 
been develuped. The high prc~~ures are produced uetween dielectric llridgman anvils, one of which serves as a 
l11icrm\'llvc ITSOIH1I1Ct· cavity. The i,,~t rument ll1ak('~ possible t he study, hy EPR techniques, of paramnh'llct ic a tom~ 
III' inll~ suhj .. ct tn stn"s('s which might he eXllI't't('d tn inclu('(' dHII1J,:I'S ill thl'ir ell'ctrulli!: structllrt·. 

INTRODUCTION 

MICI~()WAVE n'son;ll)('e would appenr t.o provieJt. 
an idl'n I diagnostic tool for the dcterminal ion of (he 

Jlhy~il'!ll cha nges llln L 1 n ke place in materials as pressu I'l' 
is applied, particularly t.hose changes which are 1l0L ac
cessible I () x-my ;tJ);t1ysis. Some work has been done ill 1 he 
intcrmcdiale prcssurc range to about 10 kilobarsH using 
pressurc bombs, but some of t.he most interesting high 
prcssure effecls are those thought to involve a changc in 
thc atom itsclf, and these changes generally occur at much 
highcr prcssures. Basic equipment and tcchniques for pro
ducing these highcr hydrostatic pressures on a para
magnetic solid in a microwave bridgc arc dcscribed hcrc. 

DESCRIPTION OF EQUIPMENT 

A Llock diagram of the systcm appears in Fig. 1. Thc 
systcm COil isis csscntially of four subsystems: the pressure 
systcm; t hc microwave bridgc; the magnctic field modula
tion, control, and measurement system j and thc low tcm
peraturc system. Each of thesc subsystems is dcsclibccl 
below. 

Pressure System 

Thc sam pic cell is a i-in.-diamXO.030-in.-high boss in a 
~ XO.006 in. copper disk placed bctween a pair of Bridgman 
anvils, the lowcr of which forms the bottom face of the cell 
enclosure and servcs as the resonant cavity of the micro
wave system. The sample cell is filled with ViscasillOO 000 
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((;clH'rall';ll-clric Company silicolle fluid, vis('o:-;ily aL 25°(; 
is 1nO (lOO cenlislokes) or mineral oil for the prl·ssurc Inms
milling medium. The n·ll is surrounded hY!l Illullilayered 
hand of pyrophyllile washers 0.010 in. thirk XO.125 in. i.u. 
XO.375 in. o.d. separaled by half-hard Hery1c0-25 heryl
Iium-ropper washcrs 0.005 in. thick wilh Ihe samc i.(l. ilnd 
o.d. (Figs. 2 and 3). 

The lower anvil is csscntially a right circular cylinder 
wilh height and diameter 0.700 in. madc of cold-prcssed 
alumina of an espccially pure form manufacturcd by 
.Elcctroccramics, Salt J,ake City, Utah. The anvil is silver
coated by thc Brashcar proccss4 followcd by silvcr-plating 
to a thickness of about 0.001 in. 
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FIG. 1. Block diagram of complete high 
pressure magnetic resonance system. 
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