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The effect of hydrostatic pressure on the plasUc deformation of metal single 

:ry&ta1s is not very important (1): a small rise In flow stress can be Interpreted 

!Il terms of the v.'Ork done against pressure to produce the volume increase asso

dated .... 1th plastic deformation. This volume Increase is due to anharmonic effects 

!.I the long range elastic field of dislocations, the core effects being negligible (2). 

(Il the other hand alkali halides show a marked dependence of now stress on hydro

)latic pressure (3, 4). The pJ.rpose of this note is to show that in tonic solids the 

~.eQce of dislocations with dissociated cores on (110) planes (5) is compatible 

with the observed pressure effect. 

10 alkall halides the stacking rault energy 1 (x) for a (x/f2j [110J (llO) rault 

Is quite well approximated by (5) 

1(x) ~ 10 s[n2{ltx/b). 

where b is the absolute value of the perfect Burgers vector of the structure and 

10 the energy of a b/2 Burgers vector fault. Faulting introduces a strong dilatation 

, between the two planes adjacent to the stacking fawt. t is a maximum for the 

b/2 fault being the. equal to '0 ( I: ~ 6 d{1l0/d{lIO) with d{llO) - b/2). Taklog 

illto account electroniC polarization of the 10DS in the neighbourhood of the fault. 

tomp..zted values are '1 - 330 ergcm -2, t - O. Z7 for lithium fluoride. and 1 -
.. 2 0 0 0 

"'195 ergcm • &0 - 0.32 for sodium chloride. 1 (x) b.as no minimum tn the range 

• < x < b . Thus the stacking Cault cannot extend all through the crystal on a (110) 

t plane since it Is not even a metastable defect. It ia poSSible, however. to speak of 

1 ldts8oclated core of a dislocation. the repulsion between partial dislocations 

; ltabUizlng the stacking fault. Slnce there is no local mLDimum In 1 (x) one con-

~ .!den a continuoua distribution of partial dislocations of a density e (x). In a more 
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quantltatlve. approach we choose e to be constant tn the range ~ :!!f x ~ d. Since 

for the total disiocatioo 

[be (x) dx • b 

e(x) • 1/2d (or I x I < d. and 0 otherwise. the centre of the dislocation being at 

X -= O. At x the absolute V2.iuc of the Burgers vector defining the stacking fault)! 

equal to 
x 

b(x)a f be(x)dx 2 b x+d 
.. _ 2d 

for I x I < d and 0 otherwise. 

Tbua between )II[ and (x + dx) we have a sJ.rip of stacking fault with the energy 

for Ixl < d. 

The width d of this (uacllon defining the dissOCiation is obtained by mjnimtzwg the 

total energy with respect to d. This total energy consists of five contributlons. 

1. The energy or the stackiog fault strips . , 

X;[b(X)] dx a 1
0
d 

Z. Tbe interaction energy between partials which is about 

- [jlb
2
/tI:(l - V)] 1-[dx dx' e (xle (x') logdx - .'IIb) 

• -ijJb 2/21«1 -')] Oog(2dIb) - 3/2). 

where ~ Is the shear modulus:lnd y the Poisson ratio. 

3. Tbe interaction ene~ between "Frank partials" due to the dilatation t per

peDdlcular to the fault. To get a rough estimate of this energy we assume that C 

yarle. linearly from 0 for x - ~ to &0 (or x - O. The interaction energy between 

Frank partials of the ecmtimlous distribution so introduced 1s then equal to 

so:;::z • t;#Q ........ 9 
"42 .-=-'- • 
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2 f'- 2 !1le sell-energy of tbe partials Is ~b /2 e (x)dx a pb / 2 for the first 

<ribution and I'c! b
2
/4 for the Frank partl~l distribution. 

'[be work done against the external hydrostatic pressure p to produce the 

tion £. With the linear approximation for £ in 3., this term is Simply equal 

l ,·bpd/2. 
Minimizing the sum of the preceding five contributto.ns with respect to d "'6 

In the dissociation width 

~ p = 0 typical values of d/b are 8 and 6 for LlF and NaCl. respectively. It is 

r (rom the last equaUon that a hydrostatic pressure p must bave Some efiect 

"n tobp/2 becomes comparable to 1
0

' To obtain aD order of magmtude we 

t a critical pressure Pc such that 

'obp/2 · 1/10 . 

lea of Pc are 6 khar Cor LiF and 4 kbar for NaCI. ExperlmentaUy (3) nc pres

$:! effects are found for LIF at 4.3 kha r . At the same pressure effeclt: are, how

~r, detected for NaCl, and also for LiF tested at 13 kbar (3, 4) (obsen-ed is an 

\ :use LD the flow stress and a decrease in dislocation mobility). Of course the . 
~meDt found here with our calculatlon must be considered to be only semi-

'mitative because of the arbitrary definition of Pc' At least it explains the 00-

o!';'ed dl(ference between LiF and NaCl. On thc other hand, the action or p results 

t narrower dissociated core, thus easier crosB-sllp which 18 difficult to asaociate 

:: the observed increase in flow stress. 
I 

t'tnally such pressure effecta can be expected 1n all cases where a dilatation 

." . at .tacklng faults. For example In b.c.c. metals the 1/ 8 [UO] (lIo) fault 

'"«fuces a compression of the plancs adjacent to the fault.. Tbese become closer 

~1J9 as seen from hard spheres considerations (6). Thus bydroetatic pressure 

.: lIelp dissociation markedly for p ~ Pc' With bPc/39 ::tI:'. ' 0/ 10 and with '10 = 

9135 pb for iron (6), Pc :::::$ 42 khar. As far as we know, experiments on Iron 

'~e crystal a under such high hydrostatic pressures have not yet been reported. 
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A "",t by DAAD to G. F. has m:ule this work possible. 
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:,:(.r)-lnduced Electron Paramagnetic Resonance of 2S] /2 -State Impurity Centres 

In CdS and CdS. Single C rvotal. 

By I 2 R . BOTTCHER (0) and J. DZIESlATY (b) 

l ~enUy Sl/2-state impurities with ens)) -configuration have become an ll1ter

~ obJect of EPR investigations In U·VI compounds. R3uber and Scnnelder 0, 

t~ed spectra of Group"'m elements, Sugihuchi and Mita (2, 3) the speet ... -a of 

~IV elemente Ln znS, and Suto and Aokl (4, 5) found spectra of Pb-associated 

f=u In ZnTe. From the extremely large hyperfine splitttng by the nuclear spina 

Le isotopes of the impurity centres, rutuber and Schneider, and also Sugibuchi 

J ~ta concluded that ~e unpaired spin is strongly localized in the {n.&)-orbital 

-:I. impurity ion. In contrast to the observations in ZnS, the investigations iD , 
f:Pb and ZnTe:Ge (6) show large g-shifts to values greater than the free-spln 

..! and an additional BuperhypcrHne structure, caused by the interaction with 
'5 

. Suto and Aoki ('7), and llda aDd Watanabe, who calculated the probabiHty 

the uopalred spin in the (ns)-orbltal of only 0.23 for Go and 0 . 19 for PI> (8), 

t:!ed that the paramagnetic centre is a hole, localized mainly on the four Te 

" lJ'OOnd the Go or Pb Ion. 

71 eel further information about the nature of these centres we extended the 

·.JlrementB to 8ingle crystals of CdS and CdSe with wurtzite structure. 

:'!e EPR measuremeots were performed with an X·band rf-modulated JEOL

;:rometer JES-3BQ. The samples were prepared by two methods. Either by 

~tng .ingle cz;atal8 of CdS and CdSe with the doping material or by growbg 

~ crystata from highly purified CdS and CdSe powder with an admixture of the 

:'.( materiaL In both ca.ses litrong EPR-spectra were observed at 77 OK after 

~'iaUOD with light in the visible ra.nge from an ordinary prism monochromator 
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