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i
amongst& these
conditions are

erstand from their
the@rv asto w‘nv there should be so manv orders and w hx the intensity should

S
wander bet een the various orders under varying experimental conditions.

In Brillot ibuted to the reflection of light

ind waves. We know, how-

ction of licht bv g mediumof

ariation ds gradual compared

- conditions, we might perhaps

dz:ﬁ:ra\,tej beams o

ormal
n our theor Also, a
formula for the intensities of the various components has been derived. It

incidence. The formula (1} has been

i
is found that the above results are in conformity with the experimental
results of Bdr?

2. ction

The following theory a very close analogy to the theory of the

diffraction of a plane wave (optical or acoustical) incident normally on a
periodically corrugated surface, developed by the late Lord Rayleighs He
showed therein that a diffraction phenomenon would ensue in which the
positions of the various components are given by a formula similar to N

* L. Brillouin, “La Diffraction de la Lumiere par de

0

Ultra-sons”, Act. Sci. et Ind., 1933,
35,

5 Lord Rayleigh, Theory of Sousnd (Vol. 23, page 39




plane wave-front emerging from g3

T and falling normally on a plane face of a medium with a

ular cross-section and emerging {rom the opposite face parallel to the

f@rmfcr. If the medium has the same refractive index at all its peints, the

incident beam will emerge from the opposite face with its direction unchanged.
: 3

the m

edium,
between

frt. corres »rmﬁmg
The c}mmfe in

s step is justified

e., it differs from

are Iafgi compared \ut‘h the distance between the two faces of th
If p, be the refractive index of t
we can write p{x) as given by the equation ‘

\ . Imax

=

{ SE-—-37i pr—
plr)=po—p sin
- 1 P «o *h 4'7‘ 2744397 7 Tafion of t}*” fractiv
its time variation, p being the maximum variation of the refractive
The amplitude due to the corrugated wave at a pni on a distant screen
parallel to the face of the medium from which light is emerging whose join
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410 C. V. Raman and N. S. Nagendra Nath

is zero. One can see that the magnitude of each individual term of (2
attains its highest maximu (the other maxima being negligibly smay
compared to the highest) when its denominator vanishes. Also, it can be

een that when any one of the terms is maximum, all the others have
neghgzble values as the numerator of each cannot exceed unity and the

denominator is some integral non-vanishing multiple of b which is s ufficiently
large. So the maxima of the magmmée of (2} correspond to the maximg
of the me n

directions in which the magnitude of the amplitude is maximum whéch
correspond also to the maximum of the intensity. If 6 denotes the

angle between such a direction in the XZ-plane along which the Intensity

is maximum and the direction of the incident light, {3} can be written as
7 A

i P Al .. . \

sin @ = =+ 5 .. . . (4

remembering that # = 2=A and b = 272*  This formula is identical with
the formula {1} given in the first section. The magnitudes of the various

components in the directions kn(}‘{{‘?
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mponent to the nth component is
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are observa ble for values
at different steps (Fig. 1).

G

i

Fig. 1 shows that the number of observable components increases as t}
the value of ¢ increases. When v = (0, we ha\'e only the central comuonent. 1
As v increases from 0, the first orders begin to appear. As ¢ increases still

more, the intensity of the central CG*Z’EI ponent decreases steadily and the first
orders increase steadily in their intensity till thev attuin maximum intensit
when the zero order will nearly '\'anish and the second orders will have 31:
appeared. As v increases still more, the zero order is

ot oom

reborn and increases
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in its intensity, the first orders
exalted places to the
appeared and so on.

Our theory shows

ep&qd on the quantity ¢ or 27l /A
the supersonic intensity 1
*ndeﬂc of the medium) or an fucr
effects except in the last case 'a“‘aerf the dire
be altered in accordance with

3. Interbretation

i

{a) Dependence of

(p)-37

@40

arious compone

cssel Fusnc

fall in their

1

that the intensity rela

N nch creates a

e

the effect on the supersonic intensity.—Bir has observed

s and Report of the

...“
.:+

n the 4iff
Bricish Association, 1915.)

Diffraction of Light by High Frequency Sound Waves—I 411

action spectra.

ntensity giving up their former

third orders will have just

4
tions of the various components

Thus an inerease of u (i.e,
reater varia
ase of I, or a decrease of A should give similar
ctions of the various beams will

an increase
tion in the refractive

of Bdr's Experimental Results.

that only the zero order (strong) and the first orders (faint) are present when
He found that more orders

4

the supersonic intensity is not too great.

appear as the
of the zero order dec
become very faint
same intensity.

supersonic intensity is increased but that the intensity

reases while the first orders gain in their intensity.
Inaréasmg the supersonic intensity more, he found that the first order would

while the second and third orders will have about the
The figures la of his paper may very well be compared
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with our figures 1{c),

them as the supersonic intensity is increased, in a Sa’fis-aetor\* manner,

(b) Dependence of the cfiect on the wave-length of the incident light —We
hav.e already pointed O'L?t 'L}lﬁt the efiects due to an increase of u caused hy
an increase of supersonic intensity are similar due to those with a decrease

of A except for the fact that the positions of the components of the emerg-
ing hghf alter in accordance with (4) Bar has ()ﬂ?,gurgc two Iiaﬂ»{ ns of
the phenomenon by using ’z}ght W L7

obtained, using the former seven

components. Not only is the incre

immediate consequence of our the .
36504 if we assume the pattern with 4 h the latter
in Bar's pa ser shows a strong resemblance to our figure 1(p) for which 27l /2
is 3-7. Thus we can calculate 27uL/A  when A is 36504, It comes fc
about 4.8 Actually our figure for which 27uL /A is 4 -8 closelv corresponds

to Rar's pattern with 36504,

‘naders
anaeris

{ay A theory of the

waves of high frequency in a medium, discovered by Debve an{ Qe‘:ars and

Lucas and Biquard, is developed.
(6) The formu la

sin § = =

which g es the dire
t &
and the s ,ound wave in the medmm, is established. It has been found that
the relative intensity of the mth component to the nth component is given by
1202718 | 1,3

where the functions are the Bessel functions of the mith order and the nt
order, p is the maximum variation of the refractive index and L is the
path traversed by light. These theoretical results inte i
results of Bér in a very gratif}'mg manner,
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