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TA1lf.B 1. 1\fcasur('d isotropic clastic moduli of polycrystalline 1\1'p;0, Caf2, iJ-/.nS, ZnSe, :tnd CdTe. 

I lcnsity 
Specimen (g/cm3) Youngts 

TR-"'\fgO 3.5819 (±O. 0009) 30.72(±0.12) 

3.1792(±O.00()~) 1O.75(±0.09) 

TR-/.nS 4.0791 (±O.0009) S.38(±0.09) 

TR-/.nSe 5.2064(±O.0009) . 7,46(±0.10) 

TR - CdTe .'i. SS20(±0 . OOOR) 

TR- ('aF2 was ' 3.1792 (±O.OOOl) g/cm:t at 2<)l)°K, 
and tilis vallle compal'es well with "n x-ray density of 
3.171) g/ cm:! at 2<)S°I( . The chemic"l purity of Ihe 
~perimen ",as 99.92% CaF2, and a specl rochemiml 
analysis showed the following impurities: SI' 700, Ka 
50, Mg :W, Si 3, andMn 2 ppm with trances of AI, Ba, 
K, ancl Li . The 11<.-CaF2 was highly translucent in the 
visible region as in the case of JH.-~"IgO and it h,Ld the 
. optical properties corresponcli ng to a si ngle-crystal 
CaF2• 

C. Polycrystalliuc {3-ZIl S 

The p-ZnS specimen used in the present program is" 
typical of 1rtran No. 2 material. The measured density 
was 4.0791 (±0.cl009) g/cm3 at 298°](, and this should 
'be compared \\'ith a. x-ray density of 4.088 g/cm3 at 
the same tempcraLtl1'e . The specimen has been referred 
to as 1R-ZnS in the text, and it has a chemical purity 
of 99.997% ZnS. Among the impurities detected were 
Si 1 and Pb 1 ppm with traces of Cu, Fe, and Mg. 
X-ray di firaction patterns indicate the IR-ZnS was 
composed primarily of {3-ZnS (i.e., sphalerite) . 

D. PolycryslaUine ZnSe 

One specimen of poly'crystallil1l: ZnSe used in thl; 
present program is a typiGd Irtran :0:0. 4- material, and 
this has been designated as 1R-ZnSe. The IR-ZnSc 
had the bulk density of 5.2664 (±0.0009) g/ cm3 ~tt 
298°K and this value compares well with 5.267 gm/cm\ 

. the x-ray density at the same temperature. This speci
men has a chemicn,l purity of S>S> .S>9S% ZnSc, with 
minor consti t llents including l\'r .~ 5, Cu 3, Jl 10, and 
AI 2 ppm and traccs oi Cl' and :0:i. The lR-ZnSe was 
translucenl in the visible region and had the optical 
properties similar to single-cryst;tl ZnSe. 

EI:btic modulus' 

Shear Longitudinal ,\[ clhod of measurements 

12.93(±O.10) Resonance 
12 .90(±0.03) 33.83(±O.03) Pul5e sllPcrposition 

4.07(±O.07) Rcson:tf1ce 
4.11 (±O. 03) 14 .87(±0.03) Pulse supcrpo5ition 

3.18(±0.07) Resonance 
3.17(±0 .03) 11.98(±O.03) Pulse supcrpo,ilion 

2.81 (±O . 07) Rl,;~onance 

2.89(±0.03) 9.83(±0.03) Pulse sllpaprhiLion 

1.~()(±O.O5) G.07(±O.06) Phase compari:;on 
1.3~(±0.03) 6.08(±0.03) Pulse 5\1 perpo:; i lion 

J;;. Polycryslallillc CITe 

One spccinH.!ll referred hercafter to as IR-CdTe is a 
typical of lrtran :0:0 . (i material. The mea.ured density 
was 5.1)520 (±(l.0008) g/ cm3 at 2<)8°]( and this m,t\' 
be comparecl with 5.85+ gm/on3 calculat.ed from th~ I 

bu ice constant' of 6.5815 A at 298°K. The chemical 
purity of the specimen was 99.98% CdTe and the speci
men contained the following impurities: B 10, Si 10, 
lVfg 3 ppm and trace,; of AI, Ag, and ClI . 

2.2. Measurements of Isotropic Elastic Moduli 

The pre,;cnt work utili.;;cs primarily a modified 
Forster-type resonance method in the kilocycle rangcb 

to determine the isotropic shear modulus and then 
Young's modulus of a bar-sh,tped polycrystalline speci
men. Two ulLmsCJnic mctilocbO (phase-comparison and 
pulse-superposition techniques due to ::\'IcSkimin) 
oitcn used in single-crystal measurements :1.re also used, 
as complemental'v methods, for dctenninincr the clastic 
p,trameters of po(ycrystalline solids under il~estigation. 
!:)ince a dctailed description on all oi these methods arc 
found in the literature, this description is not :repro
duced here. 

3. EXPERIMENTAL RESULTS 

Table I li!:JLs the measured elast ic moduli for all the 
polycrystallinc specimens considered )n the present 
work. For a given material, two sets of isotropic elastic 
moduli are entered . One set is the rcsult obtained from 
the resonance melhod in the audio-frequency range and 
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