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A c a l c u l a t i o n is p e r f o r m e d on the i n d u c e d b i r e f r i n g e n c e in a c y l i n d r i -
c a l g a r n e t rod h a v i n g a p a r a b o l i c t e m p e r a t u r e d i s t r i b u t i o n . An e s t i -
m a t e is m a d e of the e f f e c t s of the induced a n i s o t r o p y on t h e l a s i n g 
p e r f o r m a n c e and on the g a i n for l i n e a r l y p o l a r i z e d r a d i a t i o n in a c a v -
ity c o n t a i n i n g a c o m p o n e n t in w h i c h the b i r e f r i n g e n c e v a r i e s over the 
c r o s s - s e c t i o n . T.he t h e o r e t i c a l r e s u l t s are c o m p a r e d w i t h e x p e r i m e n t . 
The e f f e c t s of r e s i d u a l s t r e s s e s h a v e b e e n d e t e r m i n e d . 

A t h e r m a l - s t r e s s p a t t e r n Is set up in an a c t i v e e l e m e n t AE in a l a s e r or 
light a m p l i f i e r b a s e d on n e o d y m i u m - d o p e d g a r n e t [1, 2] b e c a u s e some of the p u m p -
ing e n e r g y is d e p o s i t e d as h e a t in the m a t e r i a l and the side s u r f a c e of the rod 
is c o o l e d by a f l o w i n g l i q u i d . T h e s e s t r e s s e s c a u s e a n i s o t r o p y in the refractiv< 
index and an u n e v e n d i s t r i b u t i o n of b i r e f r i n g e n c e over the c r o s s - s e c t i o n . The 
rod is u s u a l l y c y l i n d r i c a l , w i t h the l e n g t h m u c h g r e a t e r t h a n the t r a n s v e r s e d i -
m e n s i o n s . In that c a s e , the c o n d i t i o n at the m o u n t i n g end h a s l i t t l e e f f e c t on 
the s t r e s s d i s t r i b u t i o n [2]. A l s o , the c o o l i n g c o n d i t i o n s a r e n o r m a l l y u n i f o r m 
over the side s u r f a c e . One can t h e r e f o r e a s s u m e that the i n d u c e d b i r e f r i n g e n c e 
is d e p e n d e n t only on the t r a n s v e r s e c o o r d i n a t e s and d o e s n o t v a r y a l o n g the l e n g t h 
of the A E . 

S e v e r a l s t u d i e s [3-6] h a v e shown that b i r e f r i n g e n c e i n h o m o g e n e o u s l y d i s t r i b -
uted over t h e c r o s s - s e c t i o n l a r g e l y d e t e r m i n e s the p a r a m e t e r s of the g e n e r a t e d 
a m p l i f i e d r a d i a t i o n . T h e r e f o r e , the exact d e t e r m i n a t i o n of t h e b i r e f r i n g e n c e d i s -
t r i b u t i o n is of c o n s i d e r a b l e p r a c t i c a l s i g n i f i c a n c e in o p t i m i z i n g p a r a m e t e r s of 
l a s e r s and l i g h t a m p l i f i e r s . 

If the AE is a c y l i n d r i c a l r o d , t h e d i s t r i b u t i o n of the t h e r m a l l y i n d u c e d 
b i r e f r i n g e n c e is d e p e n d e n t on the o r i e n t a t i o n of t h e a x i s of the c y l i n d e r r e l a t i v e 
to the a x e s of the cubic l a t t i c e in the g a r n e t c r y s t a l . S t u d i e s h a v e b e e n m a d e 
[1, 2 , 7] on r o d s in w h i c h the axis c o i n c i d e d w i t h the <111> c r y s t a l l o g r a p h i c 
d i r e c t i o n . In t h a t c a s e , the induced b i r e f r i n g e n c e is d e p e n d e n t on t h e d i s t a n c e 
to t h e axis of the c y l i n d e r and is i n d e p e n d e n t of the a n g u l a r c o o r d i n a t e s . On 
the o t h e r h a n d , r o d s w i t h <001> c r y s t a l l o g r a p h i c o r i e n t a t i o n are a r e w i d e l y u s e d . 
A t h e o r e t i c a l study [8] shows that t h e n the i n d u c e d b i r e f r i n g e n c e is d e p e n d e n t on 
the r a d i a l and a n g u l a r c o o r d i n a t e s . P e w e x p e r i m e n t s h a v e b e e n p e r f o r m e d on thijs. 
Only in [9] do we find the study r e l a t e d to the d e t e r m i n a t i o n of the a s t i g m a t i s m 
in the t h e r m a l l e n s . In a l l the a b o v e s t u d i e s , the t e n s o r f e a t u r e s w e r e c o n s i d -
ered only for the e l a s t o o p t i c e f f e c t , w h i l e the g a r n e t w a s c o n s i d e r e d as i s o t r o -
pic in d e f i n i n g the s t r e s s p a t t e r n . The t h e o r y of e l a s t i c i t y for a n i s o t r o p i c b o d -
ies c a n be a p p l i e d to a v o i d t h i s a s s u m p t i o n w i t h o u t c o m p l i c a t i n g the c a l c u l a t i o n . 
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F i g . 1 . D i s p o s i t i o n of the co-
o r d i n a t e axes (first and second 
q u a d r a n t s ) and of one of the a x e s 
of the o p t i c a l i n d i c a t r i x in r e -
l a t i o n to the a n g u l a r c o o r d i n a t e 
(third q u a d r a n t ) ; a l s o line of 
e q u a l p h a s e shift (fourth q u a d -
r a n t ) ; a = 14.8°, 3 = 15.5°. 

He r e we c a l c u l a t e the induced b i r e f r i n g e n c e in a c y l i n d r i c a l g a r n e t r o d of 
<001> o r i e n t a t i o n and e s t i m a t e the e f f e c t s of the b i r e f r i n g e n c e on the l a s i n g 
p e r f o r m a n c e and the a m p l i f i c a t i o n of l i n e a r l y p o l a r i z e d l i g h t ; e x p e r i m e n t a l r e -
sults a r e g i v e n that i n d i c a t e a s u b s t a n t i a l r o l e for the i n i t i a l s t r e s s e s in the 
cold A E . 

We c o n s i d e r a c y l i n d r i c a l rod of r a d i u s R and l e n g t h L; we a s s u m e that the 
t e m p e r a t u r e T ^ is the same e v e r y w h e r e on the side s u r f a c e , w h i l e the d e n s i t y of 

h e a t p r o d u c t i o n P is c o n s t a n t t h r o u g h o u t the v o l u m e of the r o d . The t e m p e r a t u r e 
d i s t r i b u t i o n is t h e n f a m i l i a r : 

7 » = 70 + - ^ ( t f 2 - r 2 ) , ( 1 ) 

w h e r e r is the d i s t a n c e from t h e axis of the c y l i n d e r and x i s the t h e r m a l c o n -
d u c t i v i t y , w h i c h is a scalar for a cubic c r y s t a l . The m e t h o d of c a l c u l a t i n g t h e 
t h e r m a l stress u s e d in the t h e o r y of e l a s t i c i t y for a n i s o t r o p i c b o d i e s is to be 
found in [10] . This i n v o l v e s s o l v i n g a system of t e n s o r e q u a t i o n s for the e l a s -
tic e q u i l i b r i u m and e q u a t i o n s for the c o m p a t i b i l i t y of the s t r a i n s . H e r e we use 
the r e s u l t s of [11] , w h e r e t h e s t r e s s e s w e r e c a l c u l a t e d for b o d i e s of c y l i n d r i c a l 
form w i t h a p a r a b o l i c t e m p e r a t u r e d i s t r i b u t i o n of (1). 

The stress t e n s o r a is d i a g o n a l and h a s the f o l l o w i n g c o m p o n e n t s in the 
l o c a l c o o r d i n a t e s y s t e m О'Ъцг (Fig. 1): 

el% = er = aPR2D(Z-\)(2x)-<; 

arm = Ccp = aPR2D(%— 1) (2x ) - i ; ( 2 ) 

(Тгг = аг = (0,125 - S12D) a PR2 (2£ - 1) ( s n x ) -

w h e r e £, = r2/R2; D = (su — s12) (6sf, — 8sf2 + 2sns12 -f- SuS^)-1; sn , s12, s44 a r e t h e e l a s t i c - c o m p l i a n c e 

c o n s t a n t s and a is the c o e f f i c i e n t of t h e r m a l e x p a n s i o n . 
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F i g . 2. E n e r g y e n h a n c e m e n t for 
l i n e a r l y p o l a r i z e d light on o p -
t i m i z i n g the p o s i t i o n of the rod 
in r e l a t i o n to b e a m r a d i u s 
( & = 100 w ) . 

The n u m e r i c a l v a l u e s of the s t r e s s e s g i v e n by (2) are less by 30% t h a n thosfe 
c a l c u l a t e d from the f o r m u l a s in the t h e o r y of i s o t r o p i c m e d i a [9], and t h e d i f - ; 
f e r e n c e m a y b e i m p o r t a n t if one h a s to d e t e r m i n e the f a i l u r e s t r e s s e s at h i g h 
p u m p i n g l e v e l s . 

W h e n the t h e r m a l - s t r e s s d i s t r i b u t i o n is k n o w n , the u s u a l m e t h o d [2] can be j 
used to d e t e r m i n e the l o c a l c h a n g e s in the o p t i c a l i n d i c a t r i x . As a r e s u l t we 
get t h a t the t e n s o r for the i n c r e m e n t s in the c o e f f i c i e n t s of the o p t i c a l i n d i - j 
c a t r i x in the 0'tt\z s y s t e m w i l l take the form 

C o m p l i a n c e s аф, аг and oz a p p e a r i n g h e r e and the p i e z o o p t i c c o e f f i c i e n t s тт. , j 
-1- J j 

m a y be c a l c u l a t e d from the e l a s t i c - r i g i d i t y c o n s t a n t s and the e l a s t o o p t i c coef-i 
f i c i e n t s a v a i l a b l e from the l i t e r a t u r e [2] : 

w h e r e the f o l l o w i n g a r e the c o m p o n e n t s d i f f e r e n t from zero: 

kB r r = стгя12 -f — cos 4q> [(я12 + л44 — яи) (огф — ar) + 

+ or (Зяп + л12 + л44) + аф (Зя13 + ях1 — я44)]; 

А/?фф = агя12 + - j- cos 4ф [(я12 + л44 — лп) (а, — а9) + 

+ ог (Зя12 + яп — я44) + сгф (Зяп + я12 + я41)]; 

rr 

(3) 

&Bzz = яиагг + л12 (аг + Стф). 

s u = 3,591 10" 

s44 = 8,688-10" 
. -12 

.-12 
m 2 /N ; S n = — 0 , 897 - Ю - ' 2 m2/N; 

m 2 / N . я 1 1 = - 0 , 1 2 0 5 - Ю - ' 2 M2/N; 
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л12 = 0,05053-10~'
2
 m2 / N ; 0,5343-КГ*2 m2/N. 

It f o l l o w s f r o m (з) t h a t a g a r n e t c r y s t a l o p t i c a l l y i s o t r o p i c in t h e c o l d 
s t a t e b e c o m e s b i a x i a l u n d e r p u m p i n g ; t h e b i r e f r i n g e n c e Is d e t e r m i n e d b y t h e l e n g t h s 
and p o s i t i o n s of t h e s e m i a x e s of t h e e l l i p s e o b t a i n e d b y s e c t i o n of t h e o p t i c a l 
i n d i c a t r i x by t h e p l a n e z = 0 f o r r a y s p r o p a g a t i n g a l o n g t h e z a x i s . T h e a n g l e 
X b e t w e e n the 0 4 a x i s and t h e n e a r e s t s e m i a x i s of t h e e l l i p s e is f o u n d f r o m 

tg 2 X = 
2 ABr sin4<p 

ABrr— ДВфф ЕуПа — cos • 

-45°<x<45°, 

(4) 

w h e r e П1 = Л44+лц—Я12; П2=л44+л:12—яц. T h e m a x i m u m d e v i a t i o n of t h e a x e s of t h e e l l i p s e 
f r o m t h e a x e s of t h e l o c a l c o o r d i n a t e s y s t e m is a b o u t 1 5 . 5° for <р 1̂4,8°+/г(я/2) 
(n=0, 1, 2...). F i g u r e 1 s h o w s t h e a p p r o x i m a t e o r i e n t a t i o n o f t h e a x e s of t h e e l l i p s e 
in o n e of t h e q u a d r a n t s . T h e p h a s e d i f f e r e n c e e ' b e t w e e n w a v e s l i n e a r l y p o l a r i z e d 
a l o n g t h e a x e s of t h e e l l i p s e on p a s s a g e t h r o u g h t h e e n t i r e l e n g t h of t h e A E is 
g i v e n b y 

e = Vuf j n$ 
21K 

ггу̂сс̂ф = 

= 2£Л(4Ф), (5) 

w h e r e сf = iiLR2P is t h e t o t a l t h e r m a l p o w e r d i s s i p a t e d t h r o u g h o u t t h e A E a n d A is " 
t h e w a v e l e n g t h of t h e l i g h t . It f o l l o w s f r o m (5) t h a t t h e s i g n o f ' t h e b i r e f r i n -
g e n c e is t h e s a m e t h r o u g h o u t t h e c r o s s - s e c t i o n . We s u b s t i t u t e t h e n u m e r i c a l v a l -
u e s f o r r a d i a t i o n w i t h w a v e l e n g t h A = 1 . 0 6 ym i n t o (5) to g e t 

6 (фтах) ̂  0,101 (Г2,R2) & rad/W; 
( C\ 

0 (фггип) - 0,032 (r8/tfa) & rad/W, 

w h e r e фта*=я/4+fcrt/2; ymin=kn/2 (k=0, 1, 2, 3) . It is f o u n d [1] t h a t t h e t h e r m a l p o w e r d i s -
s i p a t e d in a n e o d y m i u m - d o p e d g a r n e t rod m a y b e 5 - 7 % of t h e e l e c t r i c a l p o w e r s u p -
p l i e d to the' p u m p i n g l a m p . It t h e n f o l l o w s f r o m (6) for p u m p i n g p o w e r s o f 2 - 3 k W 
t y p i c a l of c o n t i n u o u s - w a v e l a s e r s t h a t t h e p h a s e d i f f e r e n c e at t h e e d g e of t h e 
r o d m a y b e s e v e r a l r a d i a n s . A s an e x a m p l e , F i g . 1 s h o w s t h e l i n e s of e q u a l p h a s e 
d i f f e r e n c e 0=я/2, я, 2л in t h e f o u r t h q u a d r a n t f o r l i g h t of w a v e l e n g t h A = 1 . 0 6 ym 
for a t h e r m a l p o w e r ^ = 1 0 0 W . 

W e n o w e s t i m a t e o n e of t h e p o s s i b l e e f f e c t s f r o m t h e i n h o m o g e n e o u s b i r e -
f r i n g e n c e on t h e l a s i n g or a m p l i f i c a t i o n . In m a n y c a s e s , t h e r o d in t h e g e n e r a -
t o r or a m p l i f i e r is c o m b i n e d w i t h a p o l a r i z e r in o r d e r to o b t a i n l i n e a r l y p o l a r -
ized r a d i a t i o n . W e n o w e s t i m a t e w h a t f r a c t i o n of t h e e n e r g y in a b e a m of l i n e a r l y 
p o l a r i z e d l i g h t p a s s i n g t h r o u g h s u c h a r o d d e s c r i b e d b y (4) and (5) is t r a n s f e r r e d 
to t h e w a v e p o l a r i z e d p e r p e n d i c u l a r t o t h e i n i t i a l one and a b s o r b e d or d e f l e c t e d 
f r o m t h e b e a m b y t h e p o l a r o i d . T h e i n t e n s i t y of t h e w a v e i n c i d e n t o n t h e r o d is 
a s s u m e d to b e c o n s t a n t o v e r t h e c r o s s - s e c t i o n of t h e b e a m of r a d i u s R b ^ R . T h e 
p l a n e of p o l a r i z a t i o n of t h e i n c i d e n t l i g h t (the p l a n e of t r a n s m i s s i o n of t h e 
p o l a r i z e r ) l i e s at a n a n g l e у to t h e < 0 0 1 > d i r e c t i o n . T h e n t h e f o l l o w i n g is t h e 
p o w e r in t h e w a v e p o l a r i z e d p e r p e n d i c u l a r to t h e i n i t i a l o n e w h e n t h e b e a m h a s 
p a s s e d t h r o u g h t h e r o d : 
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W_L = /0 f f Sin2 2 [ф + X (Ф) - Y] sl°2 М р = 

о о 

о 

2 
w h e r e £ ~ ( R ^ / R ) , R ^ is t h e b e a m r a d i u s , and I Q is t h e i n t e n s i t y in t h e i n c i d e n t 
b e a m : 

a (C) = 2 я - Jsin [2СЛ ( ^ l - f C ^ C ^ ) ] - 1 ^ ; 
о 

» ( D - j « . h + x(»)] l " ® ^ ® - - * ) < < * • 

W h i l e t h e b e a m p a s s e s t h r o u g h t h e r o d o n c e in a r i n g l a s e r or in a o n e - p a r t 
a m p l i f i e r , it p a s s e s t h r o u g h t w i c e in a l i n e a r l a s e r , w h i c h is e q u i v a l e n t to 
d o u b l i n g t h e t h e r m a l p o w e r . T h e r e l a t i v e l o s s e s б = W_i/WQ = [a{Q + b (C)cos4Y]/8it 
a r e m a x i m a l w h e n t h e p l a n e of t r a n s m i s s i o n of t h e p o l a r i z e r c o i n c i d e s w i t h t h e 
< 1 0 0 > or < 0 1 0 > d i r e c t i o n , i . e . , for Ф—fort/2, and a r e m i n i m a l f o r Ф=Я/ 4 + £Л/ 2 . T h e e n -
h a n c e m e n t of t h e e n e r g y in t h e p o l a r i z e d l i g h t w h e n t h e p o l a r i z e r is c o r r e c t l y 

d i s p o s e d c a n b e c h a r a c t e r i z e d b y p = ( 1 ~ ~ S m ' n — l \ • 100%. F i g u r e 2 s h o w s t h e d e p e n -
\ 1 — 6 m a x / 

d e n c e of p on R ^ / R for X = 1 . 0 6 y m . M a x i m u m l o s s o c c u r s for RbIR~0,7 a n d c o n s t i -

t u t e s 22%. T h e e n h a n c e m e n t of t h e p o w e r of the l i n e a r l y p o l a r i z e d l i g h t f o r R / R > i 

> 0 . 5 is 1 5 - 2 0 $ . In t h e g e n e r a t i o n or a m p l i f i c a t i o n of t h e f u n d a m e n t a l t r a n s v e r s e 
w a v e , w h i c h h a s a g a u s s i a n i n t e n s i t y d i s t r i b u t i o n o v e r t h e c r o s s s e c t i o n , t h e 

" s t r o n g b i r e f r i n g e n c e at t h e e d g e of t h e r o d w i l l h a v e s u b s t a n t i a l l y l e s s e f f e c t o n i 
t h e p r o d u c t i o n of l i n e a r l y p o l a r i z e d l i g h t . 

T h e b i r e f r i n g e n c e p a r a m e t e r s w e r e m e a s u r e d o n s e v e r a l r o d s d i f f e r i n g in s i z e j 
o p t i c a l q u a l i t y , a n d f o r m of l a m p h o u s e . T h e p u m p i n g w a s a p p r o x i m a t e l y u n i f o r m l y : 
d i s t r i b u t e d o v e r t h e c r o s s - s e c t i o n . T h e p o s i t i o n s of the a x e s o f t h e i n d i c a t r i x ' 
w e r e d e t e r m i n e d b y p h o t o g r a p h y of t h e c o n o s c o p i c f i g u r e s . A r o d m o u n t e d in t h e 
l a m p h o u s e w a s p l a c e d b e t w e e n t w o c r o s s e d p o l a r o i d s , w h i c h r o t a t e d t o g e t h e r j 
a r o u n d t h e a x i s , a n d t h r o u g h w h i c h a b e a m of r e d l i g h t f r o m a h e l i u m - n e o n l a s e r j 
w a s p a s s e d . T h e d i r e c t i o n s of t h e e n d s o f t h e d a r k c r o s s (the i s o g y r e s ) d e f i n e d ! 
t h e a n g u l a r c o o r d i n a t e s of t h e p o i n t s a t w h i c h o n e of t h e a x e s of t h e i n d i c a t r i x j 
is p a r a l l e l to t h e p l a n e of t r a n s m i s s i o n of t h e f i r s t p o l a r o i d . T h e p h a s e d i f - i 
f e r e n c e s 6 for t h e v a r i o u s p a r t s of t h e r o d w e r e d e t e r m i n e d b y m e a n s of a n a r r o w ; 
( d i a m e t e r a b o u t 0 . 5 m m ) b e a m of p l a n e - p o l a r i z e d l i g h t f r o m a n H e - N e l a s e r (X = 
= 0 . 6 3 u m ) or f r o m c o n t i n u o u s - w a v e n e o d y m i u m - g a r n e t l a s e r (X = 1 . 0 6 y m ) . T h e 
e l l i p t i c i t y o f t h e l i g h t e m e r g i n g f r o m t h e r o d w a s u s e d t o c a l c u l a t e 0. F i g u r e 3i 
s h o w s t y p i c a l c o n o s c o p i c f i g u r e s for t w o r o d s . S p e c i m e n 1 w a s o f l a r g e r v o l u m e I 
t h a n s p e c i m e n 2 a n d w a s i n s e r t e d in t h e l i g h t h o u s e w i t h a m o r e e f f i c i e n t reflec-j 
t o r . T h e b i r e f r i n g e n c e in s p e c i m e n 1 w a s t h e l a r g e r , a s w a s e v i d e n t f r o m t h e 
o c c u r r e n c e of i s o c h r o m i c l i n e s w i t h p h a s e d i f f e r e n c e of 3 6 0° w h e n t h e p u m p i n g 
e x c e e d e d 1.5 k W . T h e c o n o s c o p i c f i g u r e s for s e v e r a l s p e c i m e n s s h o w e d t h a t t h e r e ! 
w a s a l w a y s a p p r e c i a b l e a n i s o t r o p y e v e n in t h e c o l d s t a t e . F i g u r e 4 s h o w s the j 
t h e o r e t i c a l r e l a t i o n s h i p b e t w e e n t h e p o s i t i o n s of t h e a x e s of t h e i n d i c a t r i x Ф 
and t h e a n g l e Ф , t o g e t h e r w i t h t h e c o r r e s p o n d i n g m e a s u r e m e n t s for s p e c i m e n s 1 ' j 
a n d 2 a t v a r i o u s p u m p i n g l e v e l s , as w e l l a s f o r s p e c i m e n 1 in t h e c o l d s t a t e . j 
T h e Ф=Ф(Ф) r e l a t i o n for t h e u n p u m p e d r o d f o l l o w s t h e f o r m of the c u r v e c a l c u l a t e d 
for a p a r a b o l i c t e m p e r a t u r e d i s t r i b u t i o n . T h i s w a s c o n f i r m e d in m e a s u r e m e n t s onj 
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P i g . 3 . C o n o s c o p i c f i g u r e s for two r o d s . S p e c i m e n 
1: w i t h o u t p u m p i n g (a); e l e c t r i c a l p o w e r input to 
p u m p i n g lamp 1 k W (b); 2 k W (c); s p e c i m e n 2: u n -
p u m p e d (d), and w i t h 2 k W p u m p i n g (e). 

P i g . 4 . R o t a t i o n of the a x i s of the i n d i c a t r i x w i t h 
r e s p e c t to t h e <100> d i r e c t i o n in r e l a t i o n to the a n -
g u l a r c o o r d i n a t e ч>. Sol i d line from t h e o r y , V s p e c i -
m e n 1 w i t h o u t p u m p i n g , о and • s p e c i m e n s 1 and 2 
r e s p e c t i v e l y p u m p e d at 2 k W . 

P i g . 5 . V a r i a t i o n in p h a s e d i f f e r e n c e 8 o v e r the 
c r o s s s e c t i o n of a r o d for X = 1.06 ym: 1) s p e c i -
m e n 1; 2) s p e c i m e n 2; p u m p i n g 2 k W . 
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o t h e r s p e c i m e n s . The effect a p p e a r s to be d u e to r e s i d u a l s t r e s s e s a r i s i n g d u r i n g 
the g r o w t h and a n n e a l i n g of the r o d . B i r e f r i n g e n c e d i s t r i b u t i o n in the p u m p e d r o d 
p e r s i s t s in the cold s t a t e , so it w a s p o s s i b l e to o r i e n t the r o d in the d e s i r e d 
p o s i t i o n w i t h o u t s w i t c h i n g on the p u m p i n g , n a m e l y f r o m the c o n o s c o p i c f i g u r e s 
g i v e n by the H e - N e l a s e r . 

F i g u r e 5 g i v e s m e a s u r e d p h a s e p a t t e r n s for the same s p e c i m e n s o b t a i n e d on 
d i s p l a c i n g the p r o b e b e a m a l o n g the lines AA and BB in F i g . 3 at e q u a l p u m p i n g 
l e v e l s . The a s y m m e t r y in the s t r e s s e s in cold s p e c i m e n 1 m a k e s i t s e l f felt w h e n i 
the p u m p i n g is s w i t c h e d o n , w h e r e a s s p e c i m e n 2 , w h i c h has lower and s y m m e t r i c a l 
i n i t i a l s t r e s s e s , g i v e s p a r a b o l i c d i s t r i b u t i o n of the p h a s e shift in the h e a t e d 
s t a t e , a s . t h e t h e o r y w o u l d i m p l y . S u c h m e a s u r e m e n t s a l l o w one to d e t e r m i n e the 
c o e f f i c i e n t for the c o n v e r s i o n of the e l e c t r i c a l p o w e r s u p p l i e d to the p u m p i n g 
lamp to h e a t in the r o d . In the p r e s e n t c a s e t h i s w a s 2% for s p e c i m e n 1 but 0.6% 
for s p e c i m e n 2 . M e a s u r e m e n t s of this kind w i t h s e v e r a l r o d s s h o w e d t h a t the con-: 
v e r s i o n f a c t o r is only s l i g h t l y d e p e n d e n t on t h e v o l u m e . F o r e x a m p l e , v o l u m e r e -
d u c t i o n by a factor 2 r e d u c e s the c o e f f i c i e n t from 0.6 to 0 . 5 5 % . 

We h a v e t h e r e f o r e d e r i v e d and v e r i f i e d f o r m u l a s that d e s c r i b e the t h e r m a l l y ; 

induced b i r e f r i n g e n c e in a c r o s s s e c t i o n of a r o d of <001> o r i e n t a t i o n . A n e s t i -
m a t e h a s a l s o b e e n m a d e of the d e p o l a r i z i n g e f f e c t of such a r o d in the g e n e r a -
t i o n of l i n e a r l y p o l a r i z e d l i g h t . The d i s t r i b u t i o n of the i n i t i a l s t r e s s e s in a 
cold r o d r e s e m b l e s that in a hot r o d , w h i c h p r o v i d e s a w a y of d e t e r m i n i n g the 
o p t i m u m o r i e n t a t i o n of the rod in the c a v i t y . 
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