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A difference has  been found b y  Ha rke r  (private com- 
municat ion)  be tween the  la t t ice  pa ramete r  of silver 
bromide measured here (Berry, 1951) and  the lat t ice 
pa ramete r  of crystals  dispersed in gelat in and  coated on 
glass. Ha rke r  suggested t h a t  this  difference migh t  be 
a t t r i bu t ed  to pressure exer ted on the grains b y  the  
gelat in  as i t  dried. A detai led invest igat ion has  proved 
this  explana t ion  to be qui te  correct. 

W h e n  silver bromide in gelat in  is coated and  dried on 
glass or film base, i ts  diffract ion pa t t e rn  has broader  lines 
a n d  gives a smaller la t t ice  pa ramete r  t han  t h a t  of the pure 
powdered mater ia l .  I f  the  gela t in  is swollen wi th  water ,  
the  silver bromide recovers i ts  normal  parameter  and  the 
b read th  of the diffract ion lines is reduced. Many  coatings 
conta ining a va r i e ty  of gra in  sizes and  shapes, differing 
concentra t ions  of gelat in,  and  various amounts  of chloride 
or iodide in solid solut ion have  been invest igated.  I t  has  
been found t h a t  contrac t ions  of the lat t ice pa ramete r  
on changing the  re la t ive  h u m i d i t y  from 100 % to 40 % 
are in the  range 0-1-0.3 %, wi th  a reproducibi l i ty  of about  

0.02 % for a n y  one photographic  emulsion. 
Since the gelat in shr inkage is a lmost  ent i re ly  in the 

direction perpendicular  to the  plane of the emulsion, the  
stress which i t  exerts  is also in this  direction. The experi- 
menta l  a r rangement  was such t h a t  the  Bragg spacings 
of the  crys ta l  planes paral lel  to the  plane of the emulsion 
were measured.  

I t  is in teres t ing to compute  the  stresses involved. 
Young 's  modulus  for silver bromide, obta ined from the  
compressibi l i ty  (Bridgman,  1940), 2.30 x 10 -12 dyne  era. -9, 
wi th  the assumpt ion  of a Poisson rat io of ~, is E ----- 4.4 x I 0 n 
dyne  cm. -2. For  a change in la t t ice constant ,  Aa/a -~ 0.2%, 
the  stress is EAa/a ~ 8.8×108 dyne  cm. -~, or 880 
atmospheres.  Al though  Young ' s  modulus  for a t y p i e a l  
gelat in  a t  50 % relat ive h u m i d i t y  is about  20 t imes smaller 
t h a n  t h a t  of silver bromide,~ the  change in i ts  thiekness,$ 
,dl/l, on changing the  re la t ive  h u m i d i t y  from 75 % to 
25 %, m a y  be about  200 t imes larger t h a n  the  change in 
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silver bromide lat t ice parameter .  Thus,  i t  is reasonable to 
expect  the  observed change in silver bromide lat t ice 
parameter  to be produced b y  the  cont rac t ing  gelatin,  
provided t h a t  there  is not  too much  plast ic  flow in the  
gelat in surrounding the  grains. 

The lat t ice pa ramete rs  of silver halide grains in photo-  
graphic films were observed to be changed b y  mechanic-  
al ly  dis tor t ing the  film. Measurements  were made  Of films 
held f lat  in the  diffract ion appara tus  af ter  bending a t  40 % 
relat ive h u m i d i t y  on rods of various curvatures .  Emul-  
sions coated on bo th  sides of the  suppor t  were examined.  
The bending process caused the  emulsions to re ta in  a 
residual  curvature ,  owing to plast ic  flow of the  gelatin,  
so t h a t  by  mak ing  the  film f lat  for measurement ,  the  
emulsion which was s t re tched dur ing the  bending process 
was ac tua l ly  in a s ta te  of compression dur ing measure- 
ment .  I t  was found t h a t  increases of la t t ice pa ramete r  
occurred in the  emulsion which was s t re tched dur ing 
bending and  decreases in la t t ice pa ramete r  occurred in 
the  emulsion which was compressed dur ing  bending.  
Limi t ing  values of s train,  Aa/a, of about  0.2 % were 
found, using rods of abou t  ¼ in. in d iameter  or less. This  
l imit ing s t ra in  is in reasonable agreement  w i th  the  
expected value for the  yield point  of silver bromide.  
Bending a film a t  100 % relat ive h u m i d i t y  causes no 
residual s t ra ins  in the  grains and  condit ioning a s t ra ined 
fi lm a t  100 % relat ive h u m i d i t y  releases the strains.  

These results  are t h o u g h t  to be of in teres t  to crystallo- 
graphers,  par t icu lar ly  because of the  demons t ra t ion  t h a t  
b inding mater ia ls  in sample prepara t ion  m a y  in some 
cases al ter  the  la t t ice parameters  of specimens. 

In  precision measurements  made  here wi th  silver hal ide 
specimens not  conta ining b inding mater ials ,  i t  has  been 
found t h a t  compact ing the  powder  in a specimen holder 
m a y  al ter  the  la t t ice cons tan t  and  line breadth .  

The authors  wish to t h a n k  Messrs C. M. Bern t son  and  
S. J .  Marine for thei r  assistance in making  these measure- 
ments .  
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Crystals  of 2,4,6-tr ini trotoluene have  been reported b y  two monoelinic forms. In  the  course of these studies,  
some invest igators  (Artini, 1915; Her te l  & R6mer,  1930) bo th  monoclinic and  or thorhombic  forms of TI~T, to- 
to be monoclinic and  b y  others (Friedlander,  1879; gether  wi th  va r ian t s  of these forms, have  been found. 
Hul tgren ,  1936; McCrone, 1949) to be orthorhombic.  The monoclinic form (m.p. 80.9 ° C.) was prepared by  
I re  (1950) s ta tes  t h a t  T N T  exists  in an  or thorhombic a n a  vacuum subl imat ion on a surface ma in ta ined  a t  78 ° C. 


