924

By = 0-2524 cm.7!t

By = 02534 By = 03062

By = 02544 B’y = 03076

B’y = 02556 "y = 0-3091

B, = 0-2565 B”, = 03106

Bo = 0:2578 By = 03119

D'e = 28 x 107° 1)”., =25 x 107°

¥, = 2:134 x 107% cm. e ==1:940 x 107* cm.

In the upper vibrational levels several perturba-
tions have been found, which for " =1, 2 and 3
are checked by observations on two bands for each
v’-level. This fact gives strong evidence for the
correctness of our analysis. A more detailed paper
will appear later.

ALBIN LAGERQVIST
Ervaxp LiND
Physics Department,
University, Stockholm.
R. F. BARrROW
Physical Chemistry Laboratory,
University, Oxford.
July 17.
! Mecke, R., and Guillery, M., Phys. Z., 28, 514 (1928),
* Mahanti, P. C., Proe. Phys. Soc., 46, 51 (1934).
* James, J. A., B.A. thesis, Oxford (1947).

Diffraction Associated with Defocusing

THE diffraction patterns near the focus in a plane
perpendicular to the axis of a spherical wave front
which passes through a circular aperture have been
investigated by various authors!~?. The most com.-
plete treatment of this problem appears to be due
to Lommel?, who derived expressions for the wave-
disturbance in receiving planes other than the geo-
metrical focal plane, and thus extended Airy’s
classical results?.

In some applications, particularly in those con-
cerned with the performance of astronomical re-
fracting telescopes, it is desirable not only to know
the diffraction patterns but also to obtain a con-
venient expression for the proportion of the total
iltumination falling outside a given circle with the
axial point as centre. In the geometrical focal plane
this is given by the well-known formula :

Jot (v) + J.2 (@), (1)
due to Rayleigh®.

Here v = g_-R r3; B denotes the aperture radius, »

the radius of the circle, f the distance CO between
the plane of the aperture and the geometrical focus,
is the wave-length.

and A

Plane of aperture

receiving plane ——

00" = Af; v—z—'}—R«'; u = 2R AS

€O = f; 77 T
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Starting from Lommel’s formule, I have recently
been able to generalize Rayleigh’s result to the case
when the receiving plane does not coincide with the
goometrical focal plane, and obtain the following
expressions for the fraction L of the total illumination
falling outside a circle of radius » about the axial
point, situated in a plane parallel to the aperture
stop and distant f 4+ Af from it :

b ptay= 1= (15, G2 (9]

4[Y uv)eos%(u—o- E)—|—Yz (u,v) sin ¥ u+?“x]

v
when |-| <1 (2)

SR )2" Pan

Here @ = . 2n R Af,

fﬁ
so that u = 4 v gives the edge of the geomsetrical
shadow.
Y, and ¥, are two of the funetions

when l 5 l > 1 (2b)

4]
Yo (we) = X (= 08 -+ 20 (O 7 a1 te)

which have recently been introduced by Hopkinss,
and the Pz, are certain polynomials involving Bessel
functions, defined by the equation :

M
Ply) = X (— 1)
8=0

[Js(v)} Jom — s(®) + Js +1(0) Jan 41 —5()]
When u« = 0, (2b) reduces to

L(0p) = Pole) = Jo* () + J3* (2)
in agreement with (I).
When 4 = + o, (2a) and (2b) reduce to
L (v v) = Jy(v) cosv + J,(v) sinv
giving the fraction of illumination falling outside
the purely geometrical confusion disk.

Equations (2a) and (2b) make it possible to calculate
the light scattered by diffraction from stellar images
formed by refracting telescope objectives, taking into
consideration the presence of the secondary spectrum,
The results also have a bearing on the general ques-
tion of ‘distant diffracted light’. These questions,
and the derivation of (2a) and (2b), will be discussed
in more detail elsewhere,

E. WoLr

Observatory,
Cambridge.
June 18.
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