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TA IIf.I·; [I r. The Voigl-RclIss-Hill mocluli of ;\fgO, Car., i3-ZnS, ZnSe, and CclTe." 

;\Iatcrial and rdcrcnce J{cfcrcncc 
tt'l11jlerature (O~) to c'/ b /\VlIl[ 

.\ 1 gO (,,00) 3()f)[ 1.1.·[<)0 
\ 1 ~() (29S) .'iSBI 15.333 
:'11 ;.:0 (293) 61S1 16 .800 
\lgO (300) 63Cl 15.530 
\[gO (29S) 651n '16 . 260 
:'I[gO (297) 65Cl 16.205 

CaF, (300) 28Vl S.H7 
Ca I.'.; (291) ) 55Hl 8.827 
CaF, (Ol 58S1 8.800 
('af.', (300) ()0I1l 9.000 
COlI'. (293) 631I1 8.386 

{3-ZnS (29S) 18\' 1 6.930 
,1-ZnS (2<)8) 4~ln 8.~10 
1~-/.IlS (29S) 51!'1 7.M)7 
P-/.IlS (.'l1l2) 631':1 7.187 
{~- ZnS t 2<;8) 63Bl 7.S~0 
p-ZnS (293) 63Z1 7.7"'7 

ZnSc (291') 63Bl 5.953 

CdTe (298)' 62\[1 4.238 
CdTe (7;) 63111 4.917 

11 All moduli arc in units of 1011 dyn/cm:! , 

rc~pecLivdy. Kno\\'in;..; the hulk Illodulus j\* and Lhe 
shear Illodulus (;''', one can calculate Young's modulus 
E*, the longiLudinalmodulus L*, and Lime's consLant 
A* as well as the compressibil ity x* and Poisson's raLio 
jJ.* from the well-known rehtionslO of the isotropic elas
ti city . 

The result of Lhese calcubtions for the isotropic bulk, 
shear, ,l11d Young's moduli arc tabuhted in Table U I 
iOl all the sinf!:le-crysta.l daLa listecl in Table 11. Also 
entered arc the difierenccs in the limiting Voigt and 
Rcuss moduli since they ,He related to the actual magni
tU(1e of the elastic anisoll'Op), possessed by crystals. 11 

T able I V compares sdectecl values of the measured and 

CVIlI[ £\'1(11 CV-G'l £'V-Ell 

13 .033 30 .. 'i32 0.571 1.0·,5 
12.623 29.712 0.·>75 o.tm 
13.IS-J. 31.291 0.6.'12 1. 19~ 
13.013 30.51.1 0.57.\ 1.051 
13. 10~ 30.985 0 .. :;<)(, 1. 112 
13.0S6 30 .S73 O . • )<)5 1. 109 

4- . 251 10 .920 0.325 0.716 
4-.2~1 10.%5 0.250 0 .557 
4-.708 11. 985 O.lS:; 0.399 
4.120 10 . 723 0.2-W 0 . S50 
4 . 264 10 .936 0 .324- 0.712 

3 .112 8.114- 0.520 J . IX() 
2.<)4-5 7.90S (US I 1. 157 
2.60·1 7.017 0.271 0.656 
3 . 20S 8 .. \72 0.53<) 1.22(, 
3.276 8.619 0.5':;6 I. ). 
3 . 255 8.558 0.578 1. 3..>.) 

2.945 7.573 0 . 689 1. 52·, 

1.406 3.796 0.2.11, 0.604-
1.450 3 . 959 O.ln 0.477 

L Scc Table Il for lhc ('ompiclc rcicrcnccs. 

calculated isotropic moduli fr0111 Table I and Table HI, 
respL:ctivL"ly. 

5. DISCUSSION 

It is apparent from Tahle IV that the measured 
polycryslalline clastic moduli arc in good agreement 
wiLh the isotropic VIUl moduli calculated from the 
corresponding single-cryst al clastic constanLs. The 
dijTercnces observed between the measured and calcu
lated values arc in most cases wiLhin the scaLLers in Lhe 
calculated VRH moduli resulting from the dit"fcrencl:s 
in thl: single-cryst al clastic consLants of one au thor to 

anot her (sce Table HI). This indicates the success oi 

TABLE IV. Comparison between the measured ;,nd calculated isolropic c1aslic moduli of :'IfgO, Cah, (j-ZnS, ZnSl!, and CciTe. 
.-

Elastic modulus" 

;\Iatt:rial :tnd referencesh Sht:ar \' oung'5 Bulk 

:'IfgO Single-crystal (65C1) 13.056 ,1 (Ul 7.3 16.205 
polycrystalline 12.93 (±0. to) 30.72(±0.12) 16 . ·11 

CaF, Single-crystal (60Irl) 4.120 10.72.3 9.000 
polycryslallinc .J.. 07 (:i:0 . (7) 10. ;5 (±0 .09) 9.% 

{3-ZnS Single-crystal (63E1) 3 .208 8.372 7 . 1~7 
polycrystalline 3 . 18(±0.07) S.38(±0 . 09) 7 . 66 

ZnSc Single-crystal (631l1) 2.9-15 7,,:;73 5.953 
polycrystalline 2 .88 (±O . 07) 7 A6 (±0 . 10) 6.67 

CdTe Single-cryslal (6nJ 1) 1.406 3 . 796 ... . 2,,8 
polycrystalline l.38(±0.03) 3 . 73 -1 . 25 

n All moduli arc ill units of 10" d~· n/nn'.!. L Scc 'rabic 1I for the complete rciercncc>. 

10 F. Birlll, J. r;l·"·lh~·s. Res. 65, 3855 (1%0); Tahle~. 
11 D. 11. C'hlln;,( .IIHI \\ . 1\. JllItSSCIll, J .. \ ppl. l'hys. (Ill press). 

Lhe V 
crystal 

To 
;\Pprox 
r;nio 0 

module 
Fig:>. 1 
here is 

A *(i 

where 
and R 
clastic 
worLh) 
the Spl 

prognu 
( Grne:l):,: 

deviati 
elastic 
tion ca 

:'I fa 
-------I 

:\lgO 

#-ZnS 

CdTe 

ZnSe 

~ 
:\ All v~ 

I) Scc 1 

The tJ 

anisolr 
like Li 
thc go 
posses:, 
....1*<1 
accura 
and th 
in the 1 

To 
wc tak 
mean 
compa 
deduc 
TIlean \ 


