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FIG. 2. Diagram of nonlinear spectrograph: 1) plate of glass (silicon),
2) lens, 3) nonlinear crystal.

i n t e r e s t i n g p o s s i b i l i t y , p o i n t e d o u t b y N. G. B a s o v , i s

u n c o v e r e d by n o n l i n e a r f r e q u e n c y c o n v e r s i o n in s p e c -

t r o s c o p i c p r o c e d u r e s . If t h e s l i t of a s p e c t r o g r a p h

w i t h a s p e c t r u m p i c t u r e in t h e IR b a n d i s t r a n s f o r m e d

i n t o t h e v i s i b l e b a n d , t h e n i t b e c o m e s p o s s i b l e t o do

t h i s s i m u l t a n e o u s l y for a n a p p r e c i a b l e s e c t i o n of t h e

s p e c t r u m and wi th h igh r e s o l u t i o n . It i s p o s s i b l e t o

u t i l i z e t h e d i s p e r s i o n c h a r a c t e r i s t i c s of t h e c r y s t a l in

s u c h a way t h a t t h e r e s o l u t i o n in t h e d i r e c t i o n p e r p e n -

d i c u l a r t o t h e s l i t c a n b e g r e a t l y i n c r e a s e d a t t h e c o s t

of d e c r e a s i n g t h e r e s o l u t i o n a l o n g t h e s l i t .

T h e f u n c t i o n s of t w o i n s t r u m e n t s , t h e IR s p e c t r o -

g r a p h a n d t h e f r e q u e n c y c o n v e r t e r , c a n b e c o m b i n e d i n

a s i n g l e s c h e m e of a n o n l i n e a r s p e c t r o g r a p h . Such a

s c h e m e ( F i g . 2) w a s p r o p o s e d a t t h e M o s c o w U n i v e r s i t y

and i n d e p e n d e n t l y a t t h e S t a t e O p t i c a l I n s t i t u t e . N o n -

l i n e a r s p e c t r o g r a p h s c a n h a v e a h i g h e r r e s o l u t i o n and

p e r m i t s p e c t r o s c o p i c i n v e s t i g a t i o n s of r a p i d p r o c e s s e s .
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K. S. Mustaf in and V. A. S e l e z n e v . M e t h o d s of

I n c r e a s i n g t h e S e n s i t i v i t y of H o l o g r a p h i c I n t e r f e r o m e -

t r y .

H o l o g r a p h i c i n t e r f e r o m e t r y i s f inding e v e r e x p a n d -

ing a n d s u c c e s s f u l a p p l i c a t i o n s in v a r i o u s i n v e s t i g a -

t i o n s . It i s t h e r e f o r e of i n t e r e s t t o d e v e l o p m e t h o d s of

i n c r e a s i n g t h e s e n s i t i v i t y of h o l o g r a p h i c i n t e r f e r o m e -

t r y . T h i s i s t h e s u b j e c t of a n u m b e r of p a p e r s [ 1 " 4 ] . T h e

a u t h o r s c o n s i d e r t h r e e m e t h o d s of i n c r e a s i n g t h e

s e n s i t i v i t y of i n t e r f e r o m e t r i c r e s e a r c h on o p t i c a l i n -

h o m o g e n e i t i e s of t r a n s p a r e n t o b j e c t s b y h o l o g r a p h y .

1. T h r e e - c o l o r h o l o g r a p h i c i n t e r f e r o m e t r y . T h e

m e t h o d i s b a s e d on i n c o h e r e n t s u p e r p o s i t i o n of two

interference patterns with wavelengths λι and λ 2 for
the same inhomogeneity, and observing the resultant
moire pattern. To this end, a comparison wave front
is recorded on the hologram using one wavelength λο·
This hologram is then illuminated with both an object
beam and a reference beam having respect ive wave-
lengths λι and λ2, and the moire pattern is observed
on behind the hologram. Two cases a r e then possible:

a) The finite-width interference pat terns have op-

posite shifts, owing to the presence of the investigated
inhomogeneity in the interference patterns with λι and
λ2. In this case the moire pattern is identical with the
interference pattern obtained at a wavelength λβίί
= λ ι λ 2 / ( λ ι + λ 2), i .e., at the sensitivity of the method
is approximately doubled. If the condition λ 0 = 2λ Θ ί ί
is satisfied, then the imperfections of the optical sys-
tems do not affect the moire pat tern.

b) The fringes in the interference patterns with λι
and λ2 a r e shifted in the s a m e direction. In this case
the moire pattern is identical with the interference
pattern observed with a wavelength λ θ ί ί
= λ ι λ 2 / ( λ ι - λ 2 ). This procedure may be useful where
an appreciable decrease of the sensitivity of the inter-
ferometry is required, with a density jump for the
identification of the fringes on both sides of the jump
boundary. This method makes it possible to obtain an
interference pattern of either increased or decreased
sensitivity in a r e a l t ime sca le .

2. Three-beam holographic interferometry. The
method is based on obtaining an interference pattern
of an object wave with two identical comparison waves.
To this end, for example, one r e g i s t e r s on the holo-
gram an object wave at a holography angle a0, and
two comparison waves at angles α ϊ and a 2 , such that
a ! < a0 < a0 < a2 or a 2 < a0 < aL. Under these con-
ditions, the interference pattern obtained with the aid
of such a hologram has double the sensitivity. The
imperfections of the optical sys tem a r e eliminated.
This method can also be used to obtain interference
patterns in a r e a l t ime sca le . To obtain a sharp image
of the investigated object it is desirable to use holo-
graphy of the focused image of the object.

3. Use of nonlinear effects in holography. The
method is based on the transformation of the wave
front when it is reconstructed from a hologram in a
higher order of diffraction. The wave front from the
investigated object is reg i s tered on the hologram un-
der conditions that a r e known to be nonlinear. Then
the hologram is illuminated with two reference waves
so as to obtain an interference between the waves,
res tored in the n-th and m-th o r d e r s of diffraction.
This increases the sensitivity by η + m t i m e s . The
possibility is demonstrated of using nonlinear effects
also in the method where the interference patterns a r e
obtained by superposition of two holograms, on which
the comparison wave front and the object wave front
a r e reg i s tered separately. The influence of the a b e r r a -
tions of the holograms on the obtained interference
pattern, using higher o r d e r s of diffraction, is con-
s idered. It is shown that when weak inhomogeneities
a r e used the aberrat ions can be neglected if the holo-
graphy and res tora t ion a r e effected by plane waves.

By way of i l lustrat ions, interference pat terns of
t ransparent inhomogeneities, with increased sensitivity,
were demonstrated.
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