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TABLE ~' , Values oi the (lllerplanar Distances o f Z ircon ium under a Pressu re P = 350 

kh:lr , :Inu tltc IIH" rpbnar Dis tances o f Its lI-lod i fi ca tions 

S.lIl ,pk unu"r pres -I .. 1 Struct urc of lhc Struc ture of 
\lIIe P ~ :1.'jO kbar Ortgllla l suucture [7] I w phase [4 J new phase 

d I 1 I d I hhl I I I I d I ilk I I I d I IIhl I I 

I 3.103 001 6 - - - - - - - -
:! .7!H Illl'd 2.7f1~ 0 10 33 - - - - - -
2 ;,Ii.'l IllCU 2.!'i73 002 33 - - - - - -

- - - - - 2.~33 Oll ,,=> - - -
::! . ~,:!:l v.s. - - - 2.521 110 100 2.522 OIl 100 
~ 'triO I . ::!.4J9 011 100 - - - - - -

- - .. ~ - - 1. 957 111 13 - - -
1.;'<)7 v, . J'.R!J.\. 102 17 - - - - .- -
1 . 7~H IIlCU . - - - 1 .786 021 20 1 . 783 002 22 
1 .li lS Iv. 1.61fi 110 17 - - - - - -

- - - - - I . 5~.:, 002 II - - -
I . . ~ -,( ) rncd. I .·"IU 0 13 18 1./,55 121 50 1. 457 112 54 
I . :\!I~, v.w . I. :l!l!l 02U 3 - - - - - _. 
1. :I,a; l11('d . 1.30S 112 IS - - - - - -
I. :I;;U \v . 1. 3;,0 021 12 - - - - - -

- - - - - j .323 11 2 43 - - -
- - - - - 1. 317 03 1 3 - - -

I . :!R;~ v.w. 1. 287 004 4 - - - - - -
1 .21iO meu. - - - 1.250 220 19 1.262 022 19 
1 .2:!S v.w. 1. 22!1 022 4 - - - - - -
1.127 med. - - - 1.129 131 14 1.128 013 32 
1.0);!'iS v.W. 1.0842 023 " - - - - - -

- - - - - 1 .062 U32 14 - - -
1.03', 1 w. 1.0300 121 6 1.037 003 1 - - -
I . U2!.l med. - - - 1. 029 U'oI 7 1.029 222 1 

- - - - - 1. 008 0 13 15 - - -
O.ll7f;:1 w. O.!l71l:! 123 2 0.9784 222 15 - - -
0.953-\ s. - - - 0.952;> 23 1 13 o .9;)3!. 123 60 

- - - - - 0.9;;17 . 1/.0 '15 - - -
NOle. We use tlte follow ing notation ; d a re the illlerplana r distances: hkl are the 

"Iiller indices: I is t he intensity: v.s. is very strong : s is strong : med . is medium : w . 

is weak; V.IV . is very \~eak . 

As the table shows the nc w high-pressure phase 
we obtained in z irco nium after a s hock wave has 
passe d through it is not the w phasc of [41. This is 
indicated by the abscncc on x-ray diffraction photo
graphs of the t en comparatively strong lines of the 
w phase, and also the lack of correspondence of ex
perimental and calculatctl intc nsities. The index ing 
of seven line s of the ne w phasc showed that all of 
them correspond with great prccis ion to a lattice 
with the structure of a body-centered cube with a = 
3.568 ± 0.005 A. The density of the new phase P = 

6.656 g/cm3
• 

A high-pl'(,~su l'e phase was a lso identifie d in 
titanium, but llllly ill samples s ubjected to a pre s
sure p = 350 kbar. On the x-ray diffraction photo
graphs of tlwse s :lmples throe ne w, not vcry strong 
lines are preSt'IH. 'L11C abse nce of lincs of a new 
phase in titaniu m s ample s s ubjected to a pres s ure 
p = 500 kbar, :tnu tllL'ir low-inte nsity in zirconium 
samples for thl' same pl'cssun's arc apparently ex
plained by their inst:lbility at the high r es idual tem
peratures of shock compression. Just as in zir
conium, these iinl's can be asc ribed to the strong
est r eflcctillns fro m (Ul1), (OO~ ), and (022) of a 
cubic phase with a = 3 .27 A. Unfo rtwlatcly, these 
lines coinc itle with (110), (021) , and (220) of the ti-

tanium u; phase. The absence of other strong re
flections of the u; phase compels us to presume 
that we succeeded in isolating the body-centered 
cubic high-pressure phase in titanium, as in zir
conium. 

T he last column of Table 1 shows the param
eters of the new metastable phases of Zr and Ti; 
they were, however, obtained at much lower tem
peratures. 
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