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We have studied the effect of very high pressures on the Mossbauer 
~ 

spectrum of' Fe-57 in iron matal at seven pressures from one atmosphere 

to a pressure. that is probably higher than l4o ltbe.r. Up to a presumative 

pressure ot about l20 kbar1 tr..e spectrum consists ot six lines cho.mcteristic 

of Fe-57 :t.n a f'arromgziatia medium.. In some _of the spectra the ·two weak 

inner lines were poorly reaol'rod• The magnitude of' the magnetic splitting · 

' ' <iecreased slowly with pressure.; consistent with a linear extrapolation ot 

the nuclear ms.gnetic resorumce :results ot Bensdek and. L1tster1 • There w~s 

.. also a ~\lal chemical·. shift of the spectrum towa.rd J..ai.rer energies in 
' . ' '• . 2 . . ' ' . .. 

agraQment With the results of ?oWld. et al.. . :Both of these effects could be 

attl"ibuted to an increased 4s electron density at the nucleus .. . 
At .l4o kbar (Fig. ·l); o. Geventh line appeared 1n the spectrum near 

zero _volocity (at ··134 :~:.067 rmo/sec). ~s line proba.blylms due to the 

ap,pearance ot ·the high preasw.·e hexagonal. close ~eked· phase 1-tbich has 

b~on reported by a number ~t vorkers. 3•5 Ja.mieson and La't-ISon5 :report tbrt.t 
', . ' . 

the tmns1t.1on 1a not sharp, i;hat both cubio and hexagonal phases coexist 

O'lfe!\." a broad. tre.:nsition :region •. T}:d~ oo.uld. exp;La~ the -coexistence of e. 

six i1ne ('bee). and an ap~nt,-siliele Una (hcp)_ spectra. The present data 
. . ' . . 

· seem to indicate that 'in ·the baxaaona.l phase the. Fe-57 was not aligned. 
. . . . ' .. 
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The source of the recoilloss radiation vraa a disc of Fe-56 matal. 

.1.75 ~inch in dia.mster and. ·;007 inch :thiclt onto the edee of Which 4 milli~ . . . 

c~es of. Co-57 bad be~n elect:;:-qpla.ted. a.lo:ag one-half' of the circui:lifel·ence. 

. :. : ' ~ . 

. " . . " 0 
The sample was e.nu.ealed f'or .two· hours <'at 1000 C in a hydrogen atmosphere 

. . . . ,\ ' 

... 
"'GO permit the Co-57 to difi'uso into the iron lattice. The s~le was 

. · .. ': ..... ·.· ... : . ," ·.·. :' ..... ·. . . .·.6. . . . . . 
co.."lmined in a. pair of mo~fiecl l3ridgms.~ anvils by, e. pyrophyllite rin{$1 

.250 inch in diameter, · ~oio inch hish and. .030 inch .. ~hick.· The ring -vro.s 
.·:. ' ' . 6 ..... : .... ·· · ... : ' .· '. . 
. COated. with Fe~ o3 .to inc:rea.s~ the frlcti()n beti-teen .~~ .~ and the anvils 

' ' ' ' •. ,' . ' I ,·, .·o ' ' 

.vrhile minimizine; the· self·absorpt:ton of the recoilless radiation. · The 
.., . : ,: . ,. ,· . ... ' ,.• '•. . . ' 

14-kev radiation waa attenuated 'seriously by the rinS1 and. this placed an 
·; '·· ... ·.. . . . . . ·.. . . ; ..... ··· • . . .l 

·. u~r limit on the preE;sures which could be used. Pressu...""'Cs quoted here 

were .the average pressures on the .250 inch dia.meter a.n·..ril. face~ · The 

actual ·pt'essln-a at the edge of tne disc from which . the. l~diation eLrl.Ils.ted 

uas not knovm1 but roo.y be appreciably hisher. 
;, ... 

'l'b.e radiation pasaing through the ring was passed ·through an o.'bsorb:t.ng­

foil of a. l<;J; Cr. - cJfo N1 stainless steel which was enriched to nearly 

·7~ Fe~57,.·r This foil was l.'"Ol.led. to .0007 inch thicknes.s e.nd. had a.. brood 
(~/ t • 

. single absorption lina. T'Lls $:'oil \7a.s attached to an "autoootic n loudSJ?eake'r 

spe~trqme·te~ .a:Imfla~ to that cle~c,r.l.bed b; Shir~t;\e.t::.aJ.T ~llicb., vas modified 
. . . . . '• 

to permit a so'd.ium iod.id,e detector of tha transmitted. gamma rays to be 
. ,. . . . 

inserted between the foil and. the cb.'"ive mecba.nism. A sinusoidal drive oo.s 
. . . ' 

used; ar..d. the· intensity of thc.l4-ltev radiation transmitted at each of 

·nearly 390 ·~~"eloc:l.ties vas ·coL"'.ected on a. 4oo,clw.nne~ pulse heitYlt a.na~r •. 

tfuiS spect...""Um ~<~aa· no~ized. :tor the va.~tiOl,l in t:i.ma spent at each · 

veloc:!/cy; 

~ • >·" ... '·: . ',1 ... 
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8 ' 
li'rom. the. estimtes o:f' t.-Ta.li!:.el;", vlertheim and Jacca.rino, the mn.gni tude 

I ·• 

'· 
tb.e l}$ elcctl."On density at; the nucleus of the orde::t• of lO"fo. This corresponds, 

w·ith.~'the percen~ge.. 'd.eereaoo iJ1 ·tne volum.e .of :tron repol"'Ced ·at 8cp to 131 kba.r. 4 

't>motheJ.• the magnitude of tha dot:~creace in tb.e mac;ne'cic split;·C.ing could be 

. e;.p:U;dncd. in ·the sa.:100 lll.9Jll10r :is not COirJ;9le'tely wid.erst;oodj llOirevcr, the 

decrease in the.· splitting is :iii the direction · Clt.PC c"cecl fro:..'ll an· increasing 

4.ci electron density a.t the nucleua if the spin or-lentatiol'l ·was unaf.f'octed 

by the COrt~Pre.ssion. 

1 J~ !k ·Litster ana.· a. B. Benedek, J. Appl. Phys* (to be. published). 

2 lh v •. Pound1 G. B. Benedek tmd R., D:!:-eve:r.; · Phya. Rev, Letters .. {3 !J.o5 (1961). 
' ' - . . 

3 . a .. G. D".L"icka.mer and A. L .. B:ll.clw.:n1 P.ev. Sci. lnotr. £., 3o8 (1961). 

4 p., Brancl"Of'tp E. L• PetcraQ:l· e.nd .. S. ~·Uns~:, J: A:ppl. P'ays. ·£1., 557 {1956). 

· 5 J~ c. Js.m:teson end. A. tv. Lo.rJson1 J. Appl. Phys • .r11 776 {1962) .. 

· 6 G. Jura et a.1. 1 Pr(;{.reSs:~in Ver,{ High Pressure Research, F. P. Bundy, 
·, .. .,...... 

i'J'• It. Hibbard, and. H. r:t. St.rong. eds._, John Hiley & Sons.; ;rjeu York (1961). 

7 D•· A. Shirley, M. Ko.pln.ni E. W~ Grant and D. A. Kelle1·~ l?llys. Rev. 127, 
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NOTE: ·Refer to UCRL-10785 for more recent information. 
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Figm"e Caption 

Fig. 'l• ,:JJ:.O kbar·iron spectrum:: The.'solld l:tnes il"Ldicate the· position·,, 
'··= 

e.n.d :l.ntena:t ties . o:f" :cbe sqvc:n .lines {calculate~ fol'" the "'~10 . 

'inner ·lines' of. ·the a-il~on 'spoc-'c.rum). 
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