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The pressure variation of the single crystal elastic constants of sodium has been measured using a modified ati
ultrasonic pulse echo method. The values found for the pressure derivatives of the elastic constants are: Co0
dCu/dP=1.63, dC'/dP=0.226, dB./dP=3.60. of 2
The notation C'= (C1y—Ci2)/2 and B,= (C11+2C)2)/3 has been used. The experimental observation that the “'zz;
elastic anisotropy ratio C/C’(C=Cu) does not depend on pressure indicates that one can positively neglect in- sodi
teraction of ion cores as a contribution to the elastic stifiness of sodium. The results are interpreted in terms of
of Fuchs’ theoretical calculation of the Coulomb contribution to the shear stifinesses of the alkali metals. of
The interpretation indicates that as sodium is compressed, the value of the electronic wave function at the the
boundaries of the atomic polyhedra increases more rapidly than 274, where Q is the volume of the atomic )
polyhedron. The volume variation of the value of the wave function of the lowest electronic state at the 11“1“
boundaries of the atomic polyhedra is found to be: The
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INTRODUCTION to ensure that large viscous forces will not be applied T
S Benedek and Kushida! have shown, it is possible t0 the sample d'urlfng pressure changes. The mount to u
to evaluate the volume dependence of the elec- design problem ;s urther complicated by the large | for
tronic wave function of a solid at the position of the compressibility of sodium because a change of sample met]
atomic nucleus, using the pressure variation of the dimensions mlllsF Dok faoss the electfrqde on the quarts } whi¢
Knight Shift. However, as far as cohesive properties of transducer to lose contz%ct w1t}i the rf input lead. In the | be 4
a solid are concerned, one is considerably more in- p}l;esent exll)erlmelit thebe.lprob_ems fwere mlct by -rfe}‘smg ‘ rapi
terested in the volume dependence of the value of the the crystal on adonig £01L 3prng OL very ‘oW 54 nesls, , roug
wave function at the boundaries of the atomic poly- Which m:ﬁnftame < ecﬁrode colntac§ but elxerted 4 met]
hedra. Fuchs? has shown for the case of the alkali vlcry SR | orces on the sample. Electrica CO%thL to | Incr
metals, where one can neglect ion core interactions and lccl'le crystals prop(?}rl wa.:,i'made by pushing a 0.04-cm | actic
Brillouin zone effects which contribute to the stiffness ~dlameter wire ?hs ort 1§tancehmto the sodium in a , was
of multivalent metals, that the elastic shear stiffnesses 8190 outside the acoustic pat - Octoil S, pr.e;nously i way
are proportional to the square of the electronic charge Fbed as the pressure tl.'ailsmlttmg' uid, is unsatis actory. : boul
density at the boundaries of the atomic cells. We have :°F usevthh 8 Iaterial as reactive afs sodium. It was | crys
measured the pressure variation of the single crystal found that abofut # 30_50, ;mxtuf'le ° mllqeral 1011 a_n.c} lustc
elastic constants of sodium and have computed from 1sopex}tan}f  — fsatls. BERGRIEY M tfns fespect. 4 | bour
these data the volume dependence of the value of the Pt fm the presence of sodium shavings for a week or ; Si:
electronic wave function at the boundaries of the SO before use. . . f the
: The high pressure fixed point used to calibrate the | o |
atomic polyhedra. - f ; i orier
Manganin wire hydrostatic pressure gage was the | e
EXPERIMENT freezing pressure of mercury at 0°C, taken to be 7640 | ok €
a kg/cm? following Bridgman.* f .
High-Pressure System g/ g & . ; using
s . . ; i
The high-pressure system has been described in Sample Preparation :
detail in a recent article? and needs little further The chemical activity, the mechanical softness and |
elfaborgtl.on here except f(:if r;lent}llon of tille n:lodllﬁG}.tlol’lSv the low melting. temperature of sodium force the experi- |
o (ﬁf rﬁlqﬁe n_ec?ssuatt‘: A y ft ed{nec anical soItness menter to exercise caution in manipulating the material, ‘;
and high chemical reactivity of sodium. particularly in single crystal form. 3 )
Thel§ample rlrjl_ouzltdmust be deglgned S‘LC}}: E{hatt t‘?e The sodium used was Mallinckrodt Analytical | forl‘l;
crystalis not subjected to even moderate nonnydrostatic  Reagent. The exact purity is not known, but a cooling | crysta
stresses; venting of the regions near the crystal helps  ;rve run for the material gave a sharp transition at
* Now at Research Laboratory, National Ca&)on Company, the freezing point. ‘
Division of Union Carbide Corporation, Parma, Ohio. H } 3 3 i g 3 ’
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