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X - R a y  Research  of  P o l y c r y s t a l s .  X - R a y  Diffract ion M ethods  for Prec i s ion  D e t e r m i n a t i o n s  of P o l y -  

c r y s t a l  L a t t i c e  P a r a m e t e r s  o v e r  U n s o l v e d  D o u b l e  L i n e s  

The  present  repor t  considers the  possibi l i ty  of the  
precise de te rmina t ion  of la t t ice  pa ramete r s  over  unsolved 
and par t ia l ly  solved double  lines. The  de t e rmina t ion  of 
la t t ice  pa ramete r s  were  carr ied ou t  in this  case using 2 
points  of a d i f f ract ional  l ine profi le  - t he  middle  of a 
wid th  and the  weights-centre .  The  wave- lengths ,  corre-  
sponding  to  t h e  above  po in t s  of t he  profi le of a spectra l  
d i s t r ibu t ion  curve,  were  used. The  values  of t he  wave-  
lengths  were  e s t ima ted  by  fo rmulae :  

(a) for t he  po in t  of a weights -cent re :  

J1:'~,,b + J* t~,,b 
J1  + J~ 

(b) for the  po in t  of a midd le  wid th :  

; . ~  = J~ ~'c,,av + .[2 Ac,,,w 

J t  + J~ 

Where  Jx  and J~ are  the  re la t ive  intensi t ies  of the  
componen t s  ~1 and e2 of a doublet ,  2~aib and A~av (i = 1.2) 
are found f rom the  formulae  ~. 

The  p repa ra t ion  of specimens, exposi t ion  and eva lua-  
t ion of angles was carr ied ou t  as in our  earl ier  work  1. The  
p a r a m e t e r  of t he  crystal l ic  la t t ice  of a rmco- i ron  was 
de te rmined  ove r  the  unsolved double  line (2II),  using 
Cr Ke-radia t ion .  The  m e a n  values  of the  parameters ,  
e s t imated  over  the points  of the  middle  of a wid th  and a 
weights-cent re  are  equal  to  2.86596 4-0 .00008  ]k and 
2.86599 4- 0.00023 A, accordingly.  

I n  the  case of a pa r t i a l ly  solved double  line, we suggest  
the  following me thod  of t he  locat ion of a midd le -wid th  
point .  

(1) The  lines paral le l  to  t he  backg round  l ine are  to  be  
d rawn th rough  the  middle  of t h e  he igh t  of each  c o m p o n e n t  
of a doublet .  

(2) The  segment  of a he igh t  be tween  these  2 lines is to  
be d iv ided  in ra t io  J~:J~ ( ~  1:2).  

(3) The  line paral le l  to  t he  background  l ine is to  "be 
d rawn  th rough  the  above  point .  The  midd le  of t he  l ine 
ob ta ined  is t h e  po in t  to  be found.  

The  la t t ice  p a r a m e t e r  of tungs ten  0,V) of 99.95% p u r i t y  
was de te rmined  ove r  t he  midd le  of t he  w id th  of t he  
par t i a l ly  solved double  l ine (400), using Cu Ka-radia t ion .  
The  m e a n  va lue  of t he  pa ramete r ,  cor rec ted  to  25 °C and  
for refract ion,  is equa l  to 3.16531 4- 0.00008 A. T h e  la t t ice  
p a r a m e t e r  of t ungs t en  (W), de te rmined  ove r  (420) fl-like, 
is equa l  to 3.16534 4- 0.00005 ~.  
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X - R a y  Research  of Po lycrys ta l s .  The  Me t hods  for A p p r o x i m a t i o n  at D e t e r m i n a t i o n  of the R e a l  
Width of X - R a y  Interferent ional  Lines  wi th  the Appl icat ion  of a S t a n d a r d - S a m p l e  

According to  the  suggested app rox ima t ing  funct ion  for 
the  profi les of diffract ional  lines 1 

~0(x) = a x r  exp (-- e x) 

and  using the  def in i t ion  of a l ine wid th  

CO 

B o 

i t  is easy to ob ta in  an  expression for t he  absolute  mean ing  
of B :  

B = c • {1} 

I t  is possible to ob ta in  an expression for t he  phys ica l  
b roaden ing  of a l ine due to the  blocks dispers i ty  and  the  
second k ind  of tensions, suppos ing  t h a t  the  profi le  of a 
considered line is described by  the  func t ion  h(x) = ~, xrl 
exp(- -  e, x), and the  profi le of a s t andard  l ine - b y  
the  funct ion  ](x) = ~ xy, e x p ( -  ~ x). T h e n  

7~ ex + e2 exp(ei  •ra) (2) 

where 

$m = "3 -- ex (~2 + 2) 

1 G.V. DAVYDOV, N. A. EROKItOV and G. F. BELYAEVA, Experientia 
23, 352 (1967). 
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Taking (1) into account, one obtains: 

fl = ~ " 7 s b  + B ~/7~2 exp[  b ( 7 ' + b - 2 ) B ~ - B V ~ ]  
c B V ~ -  b 

and 
B 

~ =  ~ "  
B ~ / ~ - -  b (Ts+ 2) 

(3) 

(4) 

Note tha t  the analythical method, used in present 
paper to derive the formulae (2-4), can be used for the 
separation of the effects, induced by the substance dis- 
persity and the microtensions of the second type. 
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X - R a y  R e s e a r c h  for  P o l y c r y s t a l s .  T h e  F o r m a t i o n  G e o m e t r y  of  I n s t r u m e n t a l  W i d t h  of  the  D i f f r a c -  
t i o n a l  L i n e  a t  t he  I n v e s t i g a t i o n  of  the  P o l y c r y s t a l s  in  the  T r a n s l u c e n t  X - R a y s  

We have solved the tridimensional problem of deter- 
minat ion of the instrumental  broadening of a line at  the 
s tudy of polycrystals in the reflected raysX,L 

In  the present paper the analogical problem is solved 
for the s tudy of polycrystals in translucent  lighting under 
the following conditions: the point radiation source: 
the flat sample, having the definite thickness and the 
definite area of irradiation, and the reflex recording line 
is a straight line, parallel to the sample plane (Figure). 

Originating from the geometry of the Figure, one 
obtains the general formula for the position of a reflex: 

y x = Y +  

+ 

Y l , - m  = - -  m 

x~ [ (xs  - x')~ + ms]  t g #  - m x~ (xs - x~) (1 + tgS#)  
+ (x2-- x ~) ~ -  m s tg s # 

(3') 

and 
dl"  = Ylm -- Y1 . . . .  (4') 

The Table shows the results of estimations of the 
instrumental  width of a line for various experimental 
conditions at  large and small scattering angles are listed. 

(xo x - zs) y + V(xox - z~)~ y" + [(x~ + yS + z~) cos  s # - y~] [(xo x - z~p - (x* + z ") ( x J  + yS + z2) cosS #] -  (1) 
(x~ + yS + z~) cos s fl _ y~ 

where 
X 0 = x s -- X . 

I t  follows from formula (1), tha t  the maximal and the 
minimal deviations on the recording line are given by 
those rays which reflect from the specimen in the points 
N x (x", m,  o) and N a (x',  - -  m ,  k) accordingly. 

According to the above formula (1) can be expressed as 
follows : 

and 

In  this Table, Yav and Y'av are the positions of the 
width-middle of a diffractional line in mm and flao and 
fl'av are correspondent scattering angles. 

I t  is seen from the Table, tha t  the instrumental  
broadening of a line is considerable both at  large and at 
small scattering angles. Nevertheless, the s ca t t e r ing  
angles, found over the points of the width-middles of 
lines, coincide rather precisely with the real meanings of 

;~"[(x~--x") ~+ m s ] t g f l + m x "  (x2--x") ( 1 +  tg 2fl) 
Y~' ~ = ~ + (~s - ~ " ?  - . ~  t g  4 / ~  (2) 

Yl, - -m,k  = - -  ~ + 

- m (xo x" - k2) + f (Xo x" - h~)~ m s + [ (x~o + m~ + k ~) cos~ ~ - u s] [ (x0 x '  - kS) ~ - -  (x'  2 + h s) (xo~ + m~ + k~) cos  s # 
+ (x0 ~ + m ~ + k s) cos~ # - m~ 

(3) 

where xo = zs -- x'- 

From (2) and (3) one obtains the inst rumental  broaden- 
ing of a line 

A I  = Yl,m - -  Yl,-ra, k .  (4) 

If  the vertical expansion could be neglected, the mini- 
mal deviation on the recording line and the inst rumental  
broadening of a line is described by the formulae in this 
c a s e :  

the scattering angles at the correct choice of the instru- 
mental  factors. 
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