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The volume compressibilities of BeO, 7nS, CdS, CdSe, and CdTe have been measured to 45 kbar. Solid—
solid transitions were observed in cas, CdSe, and CdTe at 17.5, 213, and 31.8 kbart, respectiveiy, with
con’espond'mg volume changes of 16.0%: 16.4%, and 16.4%:

T HE room—temperature yvolume compress'bilities of BeO, cds, CdSe, 7n0, CdTe, and ZnS have Deen meas-
ured to 45 kbar as part of a continuing program 01 the fundamental properties of TI-VI compounds- The
first four compounds have & wurtzite structure while the latter {wo have 2 zinc-blende structure- Table I lists
some of the properties of the compounds of interest.

T

of TI-IV compounds.

Lattice
Atmospheric parameters Bond i
crystal ag Co distance Bandgap Molecular Density
structure (&) ) (eV) yolume (cc) (g/cc)
BeO 2 .695—4.39 d : . . 8.31 3.010
Zn0O Ba 3.243—5.195 195, 1.98 3.14(R.T.) 14.31 5.676
ZnS B 5.412 2.36 3,91 (14°K) 4096
Bo 3.811—6.234 2.33; 2.33 3.84 (14°K) 23.83 4.089
ZnSe Ba 5.65 245 2.820 (4°K) 30.35 5.262
ZnTe B 6.07 2.63 2.39 (4°K) 34.24 5.636
Ba 414-6.72 251,253 2.50(R.T.) 29.94 4.825
430-7.01 2.63, 2.64 1.840(1.8"&) 41.00 5.854
A6 2.78 1.7 41.00 5.854

s By —wurtzite structure.
b Ba —gphalerite structure.

A search of the literature revealed only two studies  the die.lo Most of the samples were run in 2 die of 0.500-
of 1sothermal compressibility of II-V1 compounds. They in. bore; some of the smaller samples, such as 700,
are the work of Gutsche' on cas and Weir and Shastis? Wwere run in a 0.312-in. die.

on BeO. The CdS was done using an optical technique- n addition, shock-wave data were obtained for BeO
The BeO data were scattered and only extended to 10 to 11 mbar. T echniques for these measurements are
kbar. described by Rice et al.

The results ar¢ compared with the adiabatic €O

ressibility calculated from elastic constants. Solid—

solid transiorma.tions were observed for cds, CdSe,
3—8

pasie 1L gource of samples.

; g Purit

and CdTe and are compared with previous work. Samples (“o 4 Sources

11. EXPERIMENTAL cds 99.99 (49 Harshaw Chemicai Company
2) Obtained as & boule from

Method Dr. Norman Tallan WwADC

ol i . B-ZnS 99.99 (1 Harshaw Chemical Company
A die witha tungsten carbide inner core and with steel 99.99 2) Obtained as & boule from
support Tings W4 used. The method has bee describe Dr. Norman Tallan WADC

S 4 g Y Jef th S ¢ 99.98 3) Semi Elements, Inc.
pre\nous ) correc 10ns ere mMa e 1or e expa sion O a-ZnS 99.99 (1) H.arshaw Chemicai Company

e R
* Work done under the auspices of the U. 8. Atomic Energy CdSe 99.98 ) Semi Elements, Inc.
Co‘r%mi(s}Sion.h % . 45, 486 (1959) (2) Harshaw Chemical Company
. Gutsche aturwiss. . :
2 C, E, Weir 'and L. Shastis,']. ‘Am. Ceram. S0¢- 39, 319 (1956). 200 w09 O Obﬁiﬁgﬁgﬁ;ﬁ:ﬁgzﬁgﬁorﬁ
R" A.l%aoxy%i'za%r;la(rib 6\?’[) Klement, e and G. C. Kennedy, Phys. 50 99.95 W Gbtained 88 6 in.-diam 1
ev. 130, : ; : \
4C.J- M. Rooymans, Phys. Letters 4, 186 _(1963). from Dr. g. Carneglia of
58, S. Kabalkina and Z. V. Troitskaya, Soviet Phys.——Dok\ady Atomics Intemationai
8, 800 (1964). L cdte 99 9 M Obtained from Semi Elements 28
s A, N. Mariano and E. P. Warekois, Science 142, 672 (1963). 3-in. cubes
1 G. A. Samard and H. G Drickamer, 7. Phys. Chem. Solids
23, 457 1962). e i
sA. L. Edwards, T. E. Slykhouse, and H. G PDrickamer, ¥ 1 D. R. Stephens, j. Appl Phys. (o be pubhshed).
Phys. Chem- Solids 11, 140 (1959)- _ .. n M. H. Rice, J. M. Walsh, R. G. McQueen, and F. L. Yarger,
sD. R. Stephens, J. Phys. Chem. Solids 25, 423 (1964). Phys. Rev: 108, 196 (1957)-
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Samp]eg 1000
All of the SAMples with tp,, “XCeption of Be() Were . 52‘?5?4',"65

single Crystals. The polycrystaﬂine BeO haq a density
of 3.006 g/cm?, Which g 99.889 of theoretjcy] The
Sources of the Samples gre given in Table 17,

II. REsyL 1 AND DIScussioy -
£
BeO %
&J
The Beo Samples wepe right~circu1ar cylinders ap- 2
proximately 0.5 in. in diameter by 1 in, high ; they were cfg 900
core drilled gy of a 6.in, hot Pressured pjocy The a
vdrostatic results obtained oy the sampeg are shown i, P8
Fig. 1. 1t Is evident that there is Considerab]e Scatter in o
the data, dye in part to the Jow Compressibih’ty of Be(,
he scatter results jp g +20% error in the data, 100 3
T isothermg] COmpressibjlitjeg (at 1 atm) are shown g
I Table qq7. Adiabatic compre551b111t1es as calculateq s 05 Vg o
Taprg 111, Isotherma.l and adiabatje compressibﬂities. To )
y “""““""""““'"“‘\\““\\ Fig, 2. Pressyre VS V/ Vo for BeO,
K, (adiabatic) Ky (isothermal)
~1 =
Compound (X10° kbar ) (X10° kbar ) (1 +a‘yT), Where ¢ s the Volume coefficient of".'thermal
geg 3-2377 3-3211 Xpansion, v the Grunejsep constant, anq 7 the absolyte
Z::Sa 1.275 1.30 temperaty e (°K). In the case of BeO thjs term jg very
ggss ll.ggg g.gg Small, so the two COmpressibjlitieg should pe about the
e o .
CdTes 2.360 3.96 =ale.
%::%2 Ilggg 22;12679 TaBrg 1y, Evaluateq Constants,
— 105, 6,
(he.xfnggfaell)’{te form, Ko =3(s,, +s12) (cubic), Ke=2(sy, +s12 +2513) +s33 Compound (kégi(;ﬂ (kb;?)ég (klb(;:}‘a
from elastj, constant datyi2-1s are also liste. The agree. ggga g .;1;3 ggs 1.43
ment betweep the isothermal and adiabatjc Compregs. CdSes 3.58 1.39 2.98
ibilities fo, BeO i considered reasonable dye ¢, the ZCd(;I'e“ ~2329§ (“)3;7 Lop
Scatter in the hydrostati. data. The isqthen'nal Compress.- Z!IIIS 1.31 0.410 o
ibility should he larger thap the adiabatijc by a term
s a Low-pressure fit on]y, :
: EEEEEgE : Calculateq Coefficients a, b,
00IS= v sameie 3 ich w ined by a Ieast-squares fit to ap
1 i the form — 4 94 Vo=ap+bp2+cp"‘.

0 is the 4 in the Preceding

P (kbar )

Fie. 1, Compression of BeO, These data are Presented

R - Samples were not at
2 D: Berlincourt, H. Jaffe, anq L. R. Shiozawa, Phys, Rey. th : : Vo= 3.009¢ cm?),

= 1.0323(; S’(gs,.)i",ate Communjca oy, € data were correc.ted for dens1ty and telpperature
L) = pugegan, Lawrence Radiation ,Laboratory (private effects as foHows: F1rst, the 1e—Grunelsen and

O munication), Dugdale~McDona1d €quations were used to obtajp, a fit

T. B. Batemg 2 Appl. Phys 33 3300 (1967, : : - ;
I B;}e?,mNn T] M[e)ﬁmed,yand M. Mefles, J. Phys, Chep, of the Grune1sen Y with Volume, The method jg described

DS [ B
Solids 17, 143 (1960). : in Ref. 11, The constants yge are shown jp Table vyT.
21 ;7 gg g)-Emspruch and R, j, Ma.nnmg, J. Acoust. Soc. Am, 35, Thea the Mie_ 3 : s

¢ 18 g T. MeSkimmjp and D, G, Thomas, J. Appl. Phys, 33, 56
1962),




