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T.I1<L£ r. ;\feasurcr! isotropic cla~tic moduli r,f polycrystCllline MgO, Caf" fJ-ZnS, ZnSe, and CdTc. 

ilcnbit v 
Spccimcn (g/cm:;) Young's 

I!{-;\fgO 3.5819(~O.OO09) 30 . 72(~O.12) 

IR-Cal', 3. 1 792(~0.0008) 10 . 75 (~0.09) 

JR-ZnS 4.0791(~O . OOO9) 8 . 38(~0.O9) 

IR-ZnSc 5.2G64(~O . OOO9) 7 .46(~0 . 10) 

IR edTe 5.8520(~O.OOO8) 

n 1\\1 V,dlll'S "re ,H 2I)N~ I\:. All moduli arc in units or 1011 uyn/rm? 

1l~-CaF2 w:cs 3.1792 (±O.0008) g/cm~ :ct 298°1(, 
and this value compares well with an x-ray density of 
3.179 ;2;/ cm3 at 2~8°K. The chem ical purity of the 
specimen was 99.92% CaF2, and aspect rochemical 
analysis ~ho\\'ed the following impurities : Sr 700, Na 
SO, :'Ilg 20, Si 3, and 1\l n 2 ppm with t.rances of AI, Ba, 
1\:, and Li . The JR-CaF2 was highly translllccnt in the 
yisibk region as in the case of Il~-1\J gO and it h<ld the 
'optical properties corrcspond ing to a single-crystal 
Cafo2 • 

C. Polycrysfallillc fJ-ZnS 

The ,B-7.nS specimcn used in (he present program is it 
typical of lrlran No. 2 m:l.lerial. The measured density 
was .. l-.()791 (±O.O()09) g/cm" at 298°\(, and lhis should 
be cOl1lp:u'ed with a x-ray density of 4 .0S8 g/cm" at 
the same temperature. The specimen has been referred 
to as 1R-ZnS in the text, and it has a chemical purity 
of 99.997% ZnS. Among the impu rities detected were 
Si 1 anci Ph 1 ppm with traces of eu, Fe, and ::Vlg. 
X -ray diffraction pallerns indicate the IR-ZnS was 
composed primarily of fJ-ZnS (i .e., sphalerite) . 

D. Polycrystallinc ZnSe 

One specimen of polycrystalline ZnSe used in the 
present program isa typical Irtran No. 4 material, and 
this has been designated as IR-ZnSe. The IR-ZnSt: 
had the bulk density of 5.266-1 (±O.0009) g/ cm;j at 
298°K. and this value compares well with 5.267 gm/ cm3, 
the x-my density at (he same temperature. This speci
men has a chemical purity of ~9 . 99.'i% ZnSc, with 
minor constitucllts including :;\1;2; 5, C\I 3, B 10, and 
AI 2 ppm and traces of C l' and Ki . The IR-ZnSe was 
tral1~lucel1t in the visible 1'e;.;iol1 and had the optical 

. propertit:s similar to singlc-crysw.l ZnSe . 

Elabtic modulus" 

Shcar Longitudinal :'If cthod of measurcmcnts 

12.93(~0.10) Rcsonanc.: 
12. 90(~0 . 03) 33. 83( ~O. 03) Pulse supcrposilion 

4 . 07(~O.07) Resonance 
4.11(~0 . 03) 14 . 87(~0.O3) ]'ulse slIpcrposition 

3.1S(~0.07) Rcsonance 
3.17(~0.03) 11.9S(~() . 03) J'ulse slIpcrposition 

2.S1(~0.07) RC:;OIlil.I1CC 

2. 89(~0. 03) 9.S3(~0.03) Pulse slIpcrp:Jsition 

1.40(~O . 05) 6.07(~O.OG) Phase comp: rison 
1.38(~0 . 03) 6 . 0S(~O.03) PlIlse supcrpo;ilioll 

lE. Polycrystallillc CITe 

One specimen referred hereafter to :cs IR-CdTe is a 
typical of Irtran Ko. 6 material. The measured density 
was 5.8520 (±O.0008) g/cm:! at 298°]( and this may 
be compared with 5.854 gm/ cm:! calculated from the 
lattice c0l1stanL7 of 6.5815 A ,tt 298°K.. The chemical 
purity of the ~peciJllen was 99.98% CdTe :.lIld the speci
men contained the following impu rities: B 10, Si 10, 
Mg 3 ppm and traces of AI, Ag, ~Lnd Cu . 

2.2. Measurements of Isotropic Elastic Moduli 

The present work utilizes prima rily a modified 
Fiirster-typc rcsonallct: method in the kilocyde ran"e' 
to determine the j,.;o(ropic shcar modulus and tl;:n 
Young's modulus of a bar-shapcd polycrystalline c;peci
men. Two ultrasonic methocb!l (phasc-comparison and 
pulse-superposition techniques due to :'lcSkimin ) 
oilen used in singlc-crystal measurcments are also used, 
:tS complcmentary methods, for determining the clastic 
parameters of polycrystaJline solids uncleI' invcstigation. 
Since :l detailed description on all of these methods arc 
found in the literature, this dC5cription is not :repro
duced here. 

3 . EXPERIMENTAL RESULTS 

Table I lists t he measured clastic moduli ior all the 
polycrystalline specimens considered ,in the present 
work. For a. given material, two sets oi isotropic ela~ , ic 
moduli are entered. Onc set. is the result obtained from 
the resona.nce method in the ;\lIdio-fl'equcl1cy range and 
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