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• 	• e appamt=o  cfld the Cavlow. emvilo  -is swn in Zig 1. It Cotwists,  

o .  c 	ini 4te a1t lii a. Ur&med Oteel or tun1en mrbide 
he 

1in 	ts euiorted tth a steeL jacket in the aan fasl4on 

•a tt.' %up -ptinttibide .netn lutbef3jbAt! 	a:(j' 'Tho  bOttOm of 

b 'cav 	cztc .ot a: J ttt 	e4 tol Oteel.p1u, in r to 

41evia vouda. ô)rnc' pffect in the bottom c the cavtt. 	4dtofl is 

Of the anie h dend. GtecL s tLze bottoiu plug, being kept aø short as posaibe, 

to obt&i mimua o1 strength. 	iiimUr tun'ten cax'bide ptatonB, bottom 
• 	 U kra: 	used, bUt 

	

j••• 	 Iur 	dt to teiuon atreases. 

• 	 • 	 afle 	 ih thAr bl. Or ZAi•  

the bak 	 pe esm 	aeei1 in to 3O 	5C &i4 not resAt in sny 

$i*:4*$ ot t 

	

t: 	 a ai5..C. tWO 

..Li.4'I4• 	4' :e4:: RG'op 	t 	$ durreft .=4 potential 

pàoit :I Ot3 cA.b A 	tWO $ 	o 

s• ioa4 	 4. on tb• ott*m 'øid o t1 avty 	dr.ctlj 

on c 	:'. 	W:$ 	 en the OVIU aaA the 1et 

.o•. Wit. 	 tc4 	. 	à: 	a• *4 at ti•• o4s of 

• 	bezbeSa •t:•:•• 	•t •:•• 	ifl :: 	 eontet on t* probe 

• 	t 	n1ft i 	W•:n 	4 the uznt alaa Potentiel  

•: o sér 	ti 	 c:fl 	 iiplee am Thated 

in the tL 	 the tQ js4a biprobea. Ht is siUe& by e 

hear:e ?or sat-ety a: easta ot : : tat1on tbe cvity anvil l  4n 

to vxwMed i4th .010 :Gtin1aa ateel abeet, pecumd *tb høe 01u. ThIs  
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to 14041OW frdu 06 top - and bottom by aebeatos aheet This aLtos 

Is to be 3€4ed In (1ove boG znd. then safeir 	nspored 

t the rGu2'e' LabobGry. 

Ap5n31itthe sr1e eelis shovu, iA Fig. 2. lZe nta 

611' 	btpØ. hith crves as the bredture tftWz dMUx niei 

0b.toz4e is coated vith Ar1jc Ia(quer to prevent reactton with 

the metaL The meta' ehou4 otrue very s1ight (.00lrt)  on each side and 

be f iit t3  PiOW14 t611 to etici .ontact beeen 

the satjp 	:0t1. $a1e lengths aed from 401' to .050"  8pnaing 

itxteria1 	b1e 	ilIPe hiortde disc le paced 

ithe cavity inside n iron oi coited pyrophyUite rix of the sa 

.hetht lid the silver chloride. he 	•rUte .ring 65V5 ale 3 	Otp 

uio ..ailar ioid 	et ti'e 	Tbo piet*n is 

inrnate6 	u the eU o the tltrtder by cozti vith several coats Ot a 

• 
of .34d 	 .e Bieo*ita .19 a.pbenolic xlesialtavlng 

Od M t.tt1r o3e4C, tb: tn oxide iroves the wel=iftl 

of the ioáang ic'hith hs, a tr to 14 of on lodftng-• There 

is .002E ratt3. p betven the pir3to tM i0ither wall. Zt shotild be notes 

that it IS sortsxxt that thel  beit of the ring itcb the height of the e1.ver 

zhibruld 	I14ntthe.l4*illnotbSdiotrdeouir 

eneous 	scus ul be. bt4e. 	a1 tbicknecs of the ring 

to not •rititi, in thsse ei riaenta it was .032". 

ftUbMUM 

in de5i4g he vity exrv'il it 'was W$t that by keepin$ he se 
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-. 	 d ptn .Cozitigu'atioa as 61u1 as pc'seiblo there vou4 be neg- 

• 	 34gible 	 a. 	thepresaum in the Cell could be 	 from 

the load exerted on the diter peton. he ca3.ibratj.n was carried 

:01*t USLU9 the  'tanitlant in BIsmuth at around 25 kbo The phase diagram 

for tbee has heen .earefui.ir mted out by Brnaue using a tru4 bdro-

:static Pressure eb er 3 gives the phaSe diagram obtained in the 

anfli stperosed upcn that of r4an før coaison. Iror the 

41 tnsjtjn at 	terture the averae transition pressure for 15 

A3 was. 94.1,kb vith a. ecattor of 	1..5kb. The. tonerat)Lre uncertainty 

Ls• tahen e lYg  the &ifforence between the top and bottam the OCOU?1es wbinh 

iSg6rIe,,raa4 less than 5 	2he. X1 tnsitio in bieth is taJen 
s. the standard for calibration. he XIIZI transition provides a useful 

ceconary *eck but in: pctice pross, to be mOre dluggish and Irreproducible. 
• 	 Sin2. c' ta3. si1.ver cblortd* is used t.6, transmit pressure to the 

	

• 	aie It 	a teudsncy to 'eatwih the 	18tinvo1'v in this $t07 

and 4urtng the calibration work p rophyllite was used in one run at room 

	

• 	ten,erature • to, detenntne its cuitability 52 a pressure 	urn. 	ericnce 

has 060A that a good asure o t1 byth'oatetic nature of a, rnbstance te 

the eharpmss of the bismuth trensition in e nateriaL 	1 shove the 

resulta. t triO .roorn t exatue rune, one in silver Chiorie and the other 

in prephyltite. 	.2pread bf ,  the tansition iflrophylUte ruled it out 

as a 5bstitute for bilver ohL rids. Qualiativoly siia,r, reaulte 'to those 

bf pyrohyUite were Obtained when tef on s. used as the pressure transmitting 

medium. 

One valuable featere of the cavity anfll is that it nsy be cycled up 

and down in pressure an often as desired. In this respect the cavity anvi1 
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bav in e; Ebn 8inhii.Ar to the ccntioim1 pi n'cylth.&r apparatus, 

	

t 	 bc 68 

-: 

 

	

While 	the oattyavii iva fot4 that the AgOl &LBC, 

vhileh l . ho2.d Uo :aan1e, fora aA eftective tz*L barrier which tou 

5"UbU arxUPV=nt of the h8tr insulation 4allows tberanel gr4iente a s  

bi as 20°  8h 	to 4e1op betwe the top wA botton the ocoup1ee. Since it 

L" t bean po8ibic( to 4evIo nioa than a 30  gradient when 1re Is no 

gC.iXvbe ett(pstá to pieta:) it io reeb1e to as 	that the 

4fferencev bet en the themocouples occurs across the 

0a1e, hia fict aUovs rouo ' ne"u' rewatt to be made of the thermal emf 

of the OsMaO a4 the effect of Pre soUre theren4 in the owe oi Bsiuuh 

the therxal emf nas seen to so from 8 2ni0z'ovolts in phase X to approjimte1r 

rero in plmse U and tit. The tbenX emt rasurod ir Bianath-ungaten 

	

CZb*de 	pcsd ou the UX5ifl 	LC(ppr therml emf vhere the 

a4s. .eae the cpa:tu4. 

The neptunium e4 in this work was pepm'ed by a lithium reduction 

technigue and contained 0.015 vt percent calcium and .0015 ut percent lithium. 

The material rejiired baMlin in a dry nitrogen ata,sphere. 

The room 'teuozmture resistance pi esanre ctu've shows no eitdenee of 

~rauditUm betiefl kb and 9:kb. Zn all, ftur rune were made on two dbz'ent 

c941e. The phase is rn in ftg. 5 shv: the eect of prescure on the 

aiha-beta trWSIUODAeMerStUre which involves 4 transition from an bz!tbor-

heo to a ttreonal structure. 

	

m 	 f the extrapolated trah'ition curve to one  at- 

cpere gives a dP/dT of obout l.lIb per degree. Using the density values 

of Za4harjeeen3  a heat of transition of 4 kllocaloriee per mole is obtained, 
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Vhidh I6 	no better then $ó. 4000 to dii'icu1tie in estiMUZIS,  the 

ope,• a8 	
o 	aint 	 traueitlon teiieratwe. 

te u ii 	rné: 99% 	obtad xm B 

a aeven brmoxhiC transitions beteefl room teneratAre and its 

• 

 

v*jtjzgpoiat iat 60°C only the aha-beta ttaition jAve a resistance 

• 	 1g 	ew$g 	Mp enot*gl to e ..bILI3h the o2lset of a tx'ansittoi 

dot. Gtbo 	tres n be reot 

oervéd but the sma 1iaflituSE inOO1 tothet' With di culties in 

pnsue pAona ian led Us to omit these dile tzntul further work clai-.-

•d thO e 	exsituatiot* 	eet 

• 	All 4ata er fsken by baric imating 	m tran5tions vere thar, 

running ove xot re then 50 	e transition tenite is teon at the 

• óneOt. of the tmaitic~h with in eaBb tenrati 	i oteresis of 30°C to 

• 00Cbétseen the aiha- aild bé ttansitios Vas bsetd by us as well as 

previoUs i est4ators at atuuspberie pressure. Wig 6 shews our Work to-

gethar with that 6f bidnan 1  whiCh was de rmined by volume aente. 

BAa ,  pbi%O Ajagrm was obtained by the method of ?ictbn.dtspe- 

• 	nt t COt 	tesWerittU'O, the génetl ides beiflB to nipu1ate the peaswe 

to góxce theter±&. 'o be approximte 	, 	
betwesn the to 

pbaBe. 	os .ero ted 	"* ;•terature: a b 	sure POint 

• 	 •. 	 at whinh the t 6FUon gould. ut begio to run from heta 'to a.lphs, and. & 

lw ps p$nt atwbi& the trmejticn vou4 	to ro from aZpb to 

beta. • 	 tet ce betk4een theUe alues. -in éfered to as the "region of 
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by  

Zn thi 	t all iO1flt8 $ere tae by beatng t Constattt 	 The 

±aitIÔn t Owpo 	ug to.oietton ivitbin 10°  at a heating rate cf 

26  to 50  per innu. o at,,teMt V&S Mde to etablieh an eU ibrlum eitua- 

4on. itt the one conetant pz!eesure rn n ihch he cooled from bett to alpha 

Br4n observed the same bystoreeie fomd In thte woit. 

The 	crearcy btqeen o'r 	.a4Brid U ' Is probably tihtab1e 

to two 12Urity effeCts. Brinan a nateri&. was the beet ai1able in 195 

bnt contained arou O I wt I urity. In  addition Bridn encased bie 

• 
. 	 in a lead aSu1e. It Is p6dalblA  that alloying effecti3 at the 

'øt the a,ph'beta  trsItioA between the lead and the plutonium 

.efeted. the reoults. Another posmibility tS, of OdUr$ep the fact that the 

initial olw bange nay not crr pod to the initial change in resistance. 

cInand Itbn 

AUeZIO1Um was of .  interest to no because oaxr ic-ray etudlee ixidiated 

• . that it exinted. 	beth art 	attde4 and l3.apaed double 	gt)fl1 121013e packed 

with the eaI2de4 form bofl the l ow  teperaturc form. ThIn is 

____ 	 tt 	 the collased 

• 	atructu 	TiV5G aX .letroniC t 	tion from the 6e to the 5ô. level. 

AmariIwü vo 	ied ubjzjg both iothern]. :cbnpresetoflB and leobaric 

hetIn. No 	i.iN fEtX ',iaa detected t room t 	rture from kb 

to 36b• 	 itlyd to heating. The resistance 

behav'ior bc 	rratIc nd rose I itereIbly'&OV 70°C. 	i at least àz 

ect!.Sicn the reaietance increased by a factor of a thousand, We could not 

tablish whether this was a= to chemical or meta3lurgiftl Cha1es In the 

• 	aricium. The ewV1e was always clean and shn when removed from the ary- 

• 	. 	2.atcd A#01 and did not show evidenCe of oxide in its xray pattern. 
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At vr h t eratts anericit*m noes into a face cantered cubic 

base ad etaXy in thin York te Qeøided to look at 1antha31wi whih under-

goea a aa1 to .0 :cnt ed eU.bc. taAafrmaton at 310°C (atiiopberie 

eure)i thtS ~Sa'volveb a negative voluM . ciane an was tIreAre believed 

to be the- 	 aexed by 	in. bie cotressibility 

.Studjeo st roOm teerature and 2Xb. 	 was unable to detect this 

:uflt$. 

The jantbmua ued in tba vbrk was WObure.and wae lesed in a nitro- 

n atmcephere. The •aee liagram .4shovn inPig.; 7. Ab 	13kb the tranaition 

could hot be eteoted in our naeirnnte. Tbe roathn got this ia shown in 

• rig. 8, xe34tive chene in ei4ané at .t tntion, 	is 

ptted * :fco 0r pressure. it falls pi44 and drops below the limits t-. 

cft detection 'by I). That the -ttawitioft AtAll OOC' is Ofl2 by the point 

-. t OO! terature, OI* to ri 	S coreibi1ity work rig. 9 showE the 

Le at -4k.b 

It 	etn to note that atte beiiig heated from the alpha to the 

beta pbae,' the tr=,aition ceu]4 not be seen on cooling, nor could it be 

•found oa 	Uent heating. TbIs chan5  in SubaeAtent eoiireao ion of Ian- 

thamwaa obtem4 by ridgn*n in ieothern.l oojreceiona. 

V 
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.7tOPi.i 

AVemvac 609 Oteel heat treated to a iardr 	Rc 48-50. 

*$n 	(6* cobit .ter) or Rx AA t0olSte4lharctcn 

toRc6. The 

ntaUr £aL, 

iotthti ok ,  Vm. jacket backo that t 	yi xx&-r protrudes about 

it t. is 40 the City Anvil nnr be used after fracture 

ocvtrs itit arr xticebie. ef"feet on the rez3u.t84 

C errovt 609 atwel *at treated to a hardnez of  c 5..5L 

1 1ex PeA auel. heat treated to d 1de cf Th 

ETr4nalts heat 4= uriaL 
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