
70 S H O R T  C O M M U N I C A T I O N S  

Acta Cryst. (1961). 14, 70 

A n  e l e c t r o n  m i c r o s c o p i c  s t u d y  o n  t h e  c r y s t a l  ~ , r o w t h  o f  s i l v e r  e v a p o r a t e d  o n  m o l y b d e n i t e .  
B y  YOSmRBO KAMIYA and RYOZZ UYEDA, Physical Institute, Nagoya University, Nagoya, Japan 

(Received 25 February 1960) 

B y  electron microscopy t t ash imoto  & Uyeda  (1957) 
observed moir6 pa t te rns  of overlapping crystals  and 
found t h a t  a single dislocation in one of the crystals  
could be detected as a so-called moir6 dislocation. In- 
dependent ly,  Pash ley  and others (Pashley, Menter  & 
Bassett ,  1957; Basset t ,  Menter  & Pashley,  1958) carried 
out  a more extensive experiment  on moir6 dislocations 
and studied imperfections in meta l  crystals.  They  used 
overlapped meta l  films such as pal ladium/gold which 
were prepared by  taking advantage  of ep i taxy  (Pashley, 
1956). We carried out  a similar exper iment  wi th  silver/ 
molybdeni te .  The present  communicat ion gives a prelim- 
inary  account  of the result. 

The sample of molybdeni te  (MoSe) used in the present  
exper iment  was a very  good crystal  of Korean origin. 
Dislocations were rarely found in this crystal  (Kamiya  
& Uyeda,  1960) and no monatomic step was detected 
on good cleavage surfaces of macroscopic dimensions 
(Kainuma,  1951; Uyeda  & Miyake, 1957). Fi lms of 
molybdeni te  about  600/~ in thickness were made  by  
cleaving and silver was deposited on them by  vacuum 
evaporation.  

According to a previous exper iment  (Uyeda, 1942), 
(111) of silver lies parallel to the cleavage surface (0001) 
of molybdenite ,  taking the azimuthal  set t ing as i l lustrated 
in Fig. 1. Thus a molt6 pa t t e rn  wi th  spacing dzde/(d z -de) 
= 1 7 A  should be observed, where d 1 and d~ are given 
in Fig. 1. 
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Fig. 1. Azimuthal setting of silver crystal on molybdenite 

d 1 ---- 1.57 A: (1120)-spacing of molybdenite, 
de= 1.44/~: (220)-spacing of silver. 

An example of electron micrographs of silver/molyb- 

denite is reproduced in Fig. 2. Moir6 fringes of spacing 
17/~ are observed as predicted. I m p o r t a n t  features of 
the photograph are summarized below with  some specula- 
t ive in terpreta t ions:  

(a) There are areas of dimensions 500-1,000/~ over 
which fringes are s t ra ight  and equally spaced. Each  area 
m a y  correspond to a crystal  grain grown from a nucleus. 
Inside the grain the crystal  is remarkably  perfect. 

(b) Many of the boundaries are s t raight  and  make  
angles 30 ° , 60 ° and 90 ° wi th  the boundaries.  

(c) Near  the boundaries the fringes are usually dis tor ted 
and look darker  than  the inside. Fringes are often shif ted 
across the s t ra ight  boundaries.  This implies t h a t  phases 
of (250) plane of silver, which is parallel to the fringes 
and normal  to the specimen film, are shifted across the  
boundaries.  I t  m a y  be highly  probable t h a t  the  phases 
do not  coincide when two grains grown from different 
nuclei meet  together.  

(d) Moir6 dislocations are often found on the boundaries.  
They  m a y  be a t t r ibu ted  to dislocations in silver crystals  
because the molybdeni te  used in the present  exper iment  
rarely has  dislocations. No twin was recognized in 
Fig. 2. 

(e) Blank  areas in Fig. 2 are not  covered by  silver. 
Buerger 's  circuit around a b lank area often proves t h a t  
a molt6 dislocation should exist in the area. This means 
t h a t  a dislocation should be produced in silver when the  
b lank  area is completely covered by  deposit ing more 
silver. This mechanism of introducing dislocations into 
the evaporated meta l  has been suggested by  Basse t t  & 
Pash ley  (1959), bu t  i t  has not  ye t  been verified. Fig. 2 
gives an exper imental  proof of this  mechanism. The 
dislocation dens i ty  in Fig. 2 is the  order of 1 × 10 ~° per  
cm. e. According to Basset t ,  Menter  & Pash ley  (1958), 
the dislocations wi th  Buerger 's  vectors parallel  to (250) 
of silver are not  included in the above density.  
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Fig. 2. Electron micrograph of s i lver /molybdeni te ,  Mag. × 630,000. 
Silver deposited at  350 °C. with mean thickness 150 A. 
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