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and then subscquently Irs., rapidly. Optical exa mination of "urfaeo trace" 
on the samcspCCirnl'fl indicated that about hulf was transfornwd b'"1\ struin 
ofJ3% . . 

A study of the crystll llography of the tran.~fol"mation. illciudilltr an 
x ~ray diifl'llction determination of tl1 (' structure of the y phasc, has ~cl'n 
initi~ted in this Department. It is of interest that lVen ire ( t 9GS) htlS 
pr~lctcd on the uasis of pscudopoten t ia l OI<'Or.,· that the y structu re 
might be obtained fro m farc,(·entn..'fl euhic b.,' the opposite rhombohedral 
distortion to that whieh produces the (X st ructure (rt'gardcd as fnce-centred 
r~ombohedl'lll) . Anolher possihility ('On.. idcred b.v Irea ire (19GS) is a 
distorted hexagonal close· packed structure \\'ith cia about 2·0. 
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ABSTRA(''T 

tee hM Loon observod to gro ..... from it s flll ro molt by thl> propngation or 
SlOpS oero," the freez ing intorfllCO. Tho hlJilllilS of thl') fllUp .. rHngo from 0·' to 
"' J'nirron" nml thu di,,"UII'8 IJOtwuttn lIto'plt frum ;:; to :20 microoH. 1'ho ('(111, 
ccntr-ation of Btep" 8mltheir behaviour "J>I:klnr to 00 complct4!ly indt.lpond~nt 

of cry.lol orientation. 

SEVERAL workers have obtained indircct e Xp€'rimental evidence "'hich 
indicates that when icc grows in the direct,ion of the c axis into l!uper­
cooled water it docs so by the propagation of steps aC' ross t ho basal plano 
(Hillig 1955 )lic·hac-ls, Briall and Spen ·.,· I%G) . Hillig allli 'l'lll'l1bull 
(1956) found that t.he growth of icc normul to the c axis was proportional 
to the 1·; po\\'er of the supercoolillg of the \\'ater. The.,' concllldcd 
from this reslllt that g ro\\'th in this direction a lso \\'as probably controllcd 
by step growth. In this note wc dl''''ril>cd t·he rcsults of experiment.s ill 
which st-eps ha vo been ob~en'ed to mon' across the freezing interface of 
polycrystallinc icc growing slowly from ptu'c water. 

'rhe experimental apparatus consisted of u. stainless-steel box with 
glass conr-rlatc (fig. 1) . Tt", box ,,-as cooled by menns of " thormo· 
olectric module a ttached to the bottom of the box. The entire " ,,"ombl)' 
was mounted on the micrometer st,age of flo microscope so that tho 
ic&-water interfa ce could be con ,'clliclltly viewed. Prior to freezi ng , a. 
vacuum s\"stem was used to rcrno,'(' nil air from th e box, The water 
was singl;' dist illC"d and wns pnss('d through un ion excluwge column. 
After the wuter had hc('n slightly Sllpt'lToolcd it wn~ nucleated ci thC"r 1J~­
giving the box n ~h(\rp rap or by passing- u. rod cool£'d 111 liquid nitrltgl'll 
over tho ~llrfnc(' of tho w",ter. A short time afh'r tho fn.'czing was 
initill.tcd the iCt.."'- Wll.t.er intel'faco b<.'CtUllC para lld to tilt" boLt.OIl) o r the lJOX 

and the polycr,n:otnllin o icc consisted of \. :'a in::; ahout 0·3 mm:! in :uC":t., 
The freezing rates wero in the rango of U· l LO 1 mil'foll sec-I. ' 

,Yhon tho wat£'r above the ice was {,8.'-tl·nti"lh- i:1ot hc-rmal , strrs were 
observed to 11\0\'0 O\'or t.ho entir~ fl'cM; ing int~rft ' re (fig . 2). . '01110 of 

theso ~tol'S originat.cd at grain bOHlldnric~ while ot hers grow from spiral 


