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single (,.,,YstaIIlJl( I a po lycrystn l of 111(,1\11 gmin ~iz;r t mill. Prior if') n.t.ording 
each maglll'li'l.a tioll c lIrn! the magll<.,t ic Jic·)d had hl~l~n incn'as(:d to a va llln 
greater thull tile c'riti(:a J field II I'" fijI" the '2. phast' anti tll cn hil fll){'( 'Jl rpdu Ct'd 
810wly to zero, Irav ing thf' spN:ilHl'ns with sonlt~ tra pPNI flux. Arkl' 
obtninin:! I I If' ('un' ('S I to -I of IiI:!_ 1 (II). \\'hi,'11 show the jJl'ogrcssi\'(' CfT(,f·t of 
increasing dt·formation, the sillgh" crystal spcf'inl4..'fl WIIS u llIH:aicd for 12 
hours at a t('mp( 'raturc nca r 77° ... "ftl'l" which tlw rna gltl'tization cun 'c ;1 
taken at :!., J 'l K rc \'cl'tf..'u to that- fill' till' pur(, 'X phase. Three otlH'1' nea rly 
si!lglc (:r.nttals \\'{'I'(, st rai ned at !iquiri helium tcrnp('ra tUf('fi, two of whi .. :h 
yie lded magllf'ti7.at ion c'urves "' inlilnr to those of fig. J (a) hut with lcs,'l 
pronolllH'{'(1 inf1('xioll ; the thiniyir·ldc·d t:un' l!S simi lar to t hose of tig , I (h) 
fo r a p()ly(:r.'"~(allill(' spcci m('n. All lil'ts of cUn-c:<o huve the follo wing 
fcuturC"!; in ('omIHOIl: 

(i) Th<- fit'ld at which - 4"JI fulls t o zero remains approximately 
un{'hull,!!.r d throughout tlte defo rmation and is the ('ritiCill field IIC'\ of 
the IX I'h a~c. 

(ii) TIl<' field at whi r h the magllet ization first d evia tcs from th <- perfect 
d iamaglletic also remains ullt"l w. f1J! <.,d thro ughout thc deformation; 
this " '0 id"llt ify as the cri tic'a l fic· ld II •• of the supposed y phase. 
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Magnetization ('lIn-C'foi, in i'l('r('aflin~ fif'ld fl . ("j "For a s in~l (.' C"rn,:tnl nt 2, l loK : 

clIn'{' I. ulI:';l ruint,< l : 2, :!·so,,: :1 , ;3"ov : 4 , 1:3-:1° ... :;trainrtl nt :!. II "K; 
CUr\'I'~' nflt'r RIlIlt'a l Il (.'tlr ,i ' K: (J,) fur 8 polYl'ry~tn l Rt :!,l(j K : C'urvo 1. 
un~trall1('d ; 2. u·:;~u; 3, 11·I ~fI: 4. :!:!":!' °o st rain ... d at :!·JH<JK, 

The vari(,ty of ",11lI1K'S of t he m a,!!ll('tizat ion l'un'C'S ht,t\\'('('u the ('xtrCIDCS 
of liss. I {(t) " "d {v) i. ",.0 ['" bl., ' ,IIIe to diffe r<-n c,'S in ori,·" tal iOI1 of the 
transfOllll ('d rC'~IOj\. re lattve to t h(' SPN'lIlH'n a:<lg: (here IS some (, \-Idrncc 
{rom surfnr'(' t I'llC'l'R I l~ ft 011 t I\c I'od:-; tha t the:,(' r('p'iol1~ nrc 1)latl' I(,ts, !'\pa llning­
tho wholl' ('ross ~,(,tiOJl ill ~omc of tilt' mOllo(' rysta ll inc spc.'l' imeus, In the 
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hypothetical case of 0 81'ccil11cl1 " I'lit up into plates of <l a nd y phn"" 
pal'lllld to ti ll: rod ax is one wou ld cxpct't a lilleu r ri uJlc l'l'mlit Ion of two, type [ 
magncti7.il tiolt~ . and t lll'\'C' 4- or fig:. I (fl) is til" npare!it ~PJII~oat:h to t h~s <:a~. 
.For nil other ol'it:Jltat ions of the plat('s the Jnagl1ctlzHtroll l)('ilano llr In 

the mngo of ti,' lds II" , to II ... will be CO l11plimtcd by Ihe format ion o f the 
supc n .:oudud.ing intermediate Idatc and hy the fi('rct:nillg of y 1'('giOIlR by 
« regions. 

Fig. 2 

(a) Thl' iw pcrcondl1(·tin,1! crit ical ~t'ld (,lIn'~' f~)r y,H2 ('o~nparcd wi:t~ t~If).~ 
ro r ct ami ,B- lIg liS uclt'l"lIlIIH'ti lJ.'" SChll'iJl'~ an,l ~\\(,J1~n (1.11,1) .. (b) 
the resi:itunc('s P.(I) and H(:?} ot t wn r-:pt·l· IIU(' I1!'l . prenou:.::ly 8troll~ccl 
about 30o~ at 4 ·:! K , a~ n fUlIction of i ll{'~('a_5 ing temperature ~hU\nng 
the l ram;formation back to ct-Hg at about ",3 · h: . 

The ai lical field eurw for the y pha>c is shown in fig, ~ (a) to!!clhcr with 
those for <l llnd p- Hg fOl1nd hy Seh irbcr I1n<l ~w"n~"n (1961), \ 'alucs 
of II wert' found from fl'a tul't' (i i) :tbon', as s hown in fig. I. from l'($uIt 8 on 
th~~p('("im(.'n!i whh-h hM.l b(,(,11 f-1 t rained about ;jr)O 0 n~ 4·:! "K. and 0 11 th~"e 
others which hud bC'('n ~ I mincd at a t (' mpel'l.llllJ"C belo\\" T(. y' Extra l)o iatlOn 
yields a va lu€! T t: y= :Vi-4. ± H,n,;cK , ('ompal'cd with 1\'s=:3·9.HlcK and 
Te. = 4' 153°" (Sehirbcr 111l1[ Swel1son 19GJ), , ' ' 

The increase of 1'(.'[o:istaJl(,c 0 11 warmlllg up two typlC'a l s.pe(, lmt.~nR whi ch 
had previously ht'(,11 r-:t rained about :Joo~ at -4.':? ~~ is ~howll .in fig. 2(b); 
the t empera tnre , 53 ± :J" K, of the sharp 1J1 ('rC'a~C' 1 ~ l'1"proc.lu(,lulC', nnd_ no 
furthrr s tC"ps w('re ob:;C'I'\'C'd up to I OO o K. From thl ~, at~d from ('Ul'\'C:.J of 
fig. 1 (a) , il ctln becond",l~d that Ih~y pha"" tJ'I1,! ,fOrmSfhr<-< tI.\' back t o the 
0:: phas(' . The magnitlltieofthestrpnt abo ut :1:l · K "ane's frOl1l ?ncs l )t.·~ llUCJl 
to a noth£'l'. p1'{'~nmn bly Hccording to the' d<.'gTC"l' of t rnnsfOl'matIOI11\ (' llI (,VCf~, 
The m agnctization 11lCft!o't tJI'C' lllt' llt!'\.1'> t1C'h flS a l'C" ~hn\\"n in tig. I (0) fo r n ~pCC1-
men offavournblc ('l'\'stallogl'apllicorif' lltnt ion, S l1~g('~ t t hat the fradlon by 
volumc oftmn--"form~~(l lllatrJ'ial incJ'ca~t.':ol l'apidl.'" wit h :.;train up to about :"} Ojo 


