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" ) . Shock Compres sion of Iron Silicate Garnet . 
. K. Gr aham and T. J . Ahrens , Calif. lns t. Tech .--Shock 
.,llniot data for a natural almandine garnet have been 

' 131ned to 300 kbar . The samples ",ere cut from a large 
.inro le crystal of uniform composition containing 
-rroximately 80 mol pe rcent Fe 3.U 2Si3012 . Compression 
.. r.Jeasured in the [100) directi on . An e l astic 
recurs o r of approximately 10 0 kbar ampH tude and veloci ty 

•• km/sec ",as observed . This is some",hat Im"er than 
';e compressional elastic "'ave velocity measured in the 
,.::ples using ultrasonic techniques. The final Hugoniot 
<t .ltes agree closely with the static isothermal 
J<D ression data of Liu and Takahashi (1970) , ob t ained 
0," a garne t of almost identical composition, using a 
' fa:nond anvil apparatus . However, the shock Hu goniot 
.,d X-ray compression data in the 200- 300 khar range 
'"Hcate compressions si gnificantly greate r than that 
-rcd icted by the ultrasonic data of SOg'! (1967) using 
:~. Hurnaghan equation . 

'~ 4 . Optical properties of MgO during shock . E. S. 
.affney and I. J. Ahrens, Calif . Ins t. Tech . --The 
I.fractive index and optical trans mission characteristics 
of s ingle crystal MgO have been determined under shock 
pressures up to 410 kbar . At 410 kbar the refractive 
Index of MgO (density = 4 . 26 gm/ cc) is 1. 795 ± 0 . 033. 
ih is value is si gni fican tly lowe r than the value 
",trapolated from the zero pres s ure index by either the 
~rude law (n = 1.84) or the Lcrentz- Lorenz law (n=1.88) . 
~ .. re is a small decrease in the intensity of light 
re flected from behind the shock front which may be due 

2. "'l..J" 
GROV-R 70-0757 

DE 7 • ... Cl'itical Point of Hctals froM t'", V ~ II ' ' ''r Ih.115 
~.,. V. A . You~~ and 8 . J. Al dct'" , I"I\,.t''f'' ' ' r I' \!{ 1_ 

tion LclnOratorv , L.lvermore. --Th~ cla::; 5 i c~li '''' n ' '''1 
\'iaals, model o f fluids i s modified bv iI I".O I' r :;cc~,. 'It " 
e~uat10n of state for hill'd spheres . Th" h.1rd ' phe ro 
dlametel' a?d the van del' \;aa15 cOnst ,1nt " .wo C'bt " iIlPd 
from e~p7l'1mental data . The model Is u~;d to p~~ i c t 
t~e Cl'1t1cal constants of metals , as well i1 ~ the r ~ u.­
t.lon of sta:e ~ cohes~vc enct"?,Y , and coexi s tenco c u;""a 
neal' the el'1t17a~ p01nt. Of t he three cri tical Con­
stants, the Cl'1tlcal temperature is most accurately 
predicted ! bein~ within a few percent of experiment 
for alka11 metals. 

fc Work performed under the auspices of the U,S. I.ton ic 
Energy Commissi on • 

DE 8 . Shock Hugoniots of LiF and NaCl. G. E. HAUVr,R 
and A. MELANI , Balli s ti c Resear ch Laoor atories .--Hurc nf o t 
data for single- crystal LiF' and NaCl ha ve bee n obt 'd "",i 
and compared "'ith data of other investigat ors. 'I'he ,,, Ir. 
substantial a greeme nt with existing Li F dat a but t h<: 
adeli tiona l data provide evidence of a d i scontinui t y ill 
the U, u (shock ve locity , particle velocity ) r e l a ti oIl3!.1l. 
for the (100) orientation near 420 kbar , and sugges t t he 
presence of a phase transition . The Hugoniot i s 1'''1' ''' '­
sented by U ~ 5 . 063 + 1 . 429u (O.52~u~. 03) , and by 
U ~ 4. 601 + 1.533u (2 . 29~u.D . 75) , with Po = 2 . 6 37 .;/cr. . 
Hugoniot da ta for NaCl in the pressure r ange from 00 to 
700 kbar are in substantial ag r e ement with existing d"~ ,, 
except bet",een 320 and 460 kbar where a sirnificu.nt <1,. ,/­

iation occurs . This de vi ation is just abo ve t he t l"l.' ,' ­
ition from NaCl to esCl structure, and su.-vests JlI1 !n­
fl uence by t he transition . Lateral r e l a.xlltion mcaslm' ­
ments on the (ill) orientation provide e vidence o f i." 

tranSition at 200 to 208 kba r , which is slightly bl'I ( 1o' 
the pressure "'here the transition is de t ected i n Ii U ., 

representation of dat a . Data for the NaCl st ruc tu r!' " ,r., 
r epres en t ed by U = 3 . 4 35 + 1.430u, with p = 2 . 1&1 d " . 
Above the transition , from 460 to 700 kbn~ , the datil '11'10 

repres ented by U = 2 . 131 + 1 . 730u . lo a number of causes . The characteristics of a hi gh 
In tensity point li ght source similar to that of Preonas 
. od Swift (1970) and its application to other optical ~ !P 
experiments in shocked dielectrics (e. g. , optical 0.. i 
,bsorption spectroscopy) is discussed. A \) 
DE 5. Abstract Withdrawn. 

DE 9. Comoarison of St atic ann Dvn ilm ! <: C"'f'I"'I~"' ",;!·,(l -
1 t\~ of Solids 4. ~': R. Grovel" . ~.1 ""rc n cc !-tJd 1 It : ('11 :,,' . 1-

torv , L.lvcrmore .--An intercompar:' !;o:) ot ~hock .... l v,· 

com~rcssion cata on normal metals , a l kotl l i f1" ('ta l o: I"'\f\ 

alkali halides is made "ith recen, ot .l t i c hi rh " .... ",,,"'" 
and soni c compressibili1:y data . Althourh l~" ~ cr:" ...... -
si!>ilities and their pressure dcrivcltivc~ r)f'\ tfa in(· ,t !,'" "" 
separate fi ts to static and dynaMic <j ilt .1 "tt y lO l ' : r .. t.y 
as much as 10- 20% it is found 1:hat the CC .... p "" ... on 
curves flv vs P, agr ee to bet1:e l' 1Oh.1n c)(;>"ri ~ .. nt" l er'­

l'ors of , "'5% after takinp, accoun t of ~no",'Tl ;>"'u ~ ," .• , .. 
si t i ons . A notable exception is the c .' ''.r o t t ' lO It. "1 1 

~ 6. The Effect of Valence Electron-Core Polarization on me1Oals , Rh in which the Hur,oniot lies b~low t ho If ol" . 

~t Equation of State of Copper , D. JOHN PASTlllE, NOL, White cally measured isotherm in tho vicin i t ·, or ~O khu. 
f"i}i .. The Wigner-Se itz technique h!\S been used to calculate The extremely hi;::h shock tempara1Ourc~ ( , .', 10U " I .,;. 
' he O'K isotherm of copper to a relative compression of l5~ . thcl'mally inducin p, an electrenic ph<lse t l.lIul t len ~· 4 : -
~ calculations are purely theore~ical and include the ogous to the SO kbal' CS transition in t he solid ph • •• • 
f trects of valence electron-core exchange and polarization. 
:he results indicate that the polarization interaction may 
~count for most of the observed cohesive energy and bulk 

S. N. Vaidya , G. C. Kennedy (to b. publl l h.cll. 

~ulu8 of copper. The introduction of this interaction " Work performed under the auspices of t he U.S . At~ie 
&reatly improves the agreement betveen theory and experiment. Energy Commission. 
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