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It is well known that the electromagnetic-field momentum component parallel to the sur—
face is not conserved when light passes through the interface between transparent media. This
means that a force ("light pressure" plt) is exerted by the field on the surface of the medium.
The light pressure of a bounded laser beam causes the surface of an incompressible liquid to
bend, leading to a change of the reflected and refracted beams, and also to the possibility of
self-focusing in a linear medium.

Assuming the bending to be small, we write down the equations of motion of the liquid,
averaged over the period of the field [1]:
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and the boundary conditions on the surface z = ;(;, t), r = (x, y):
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is the Maxwell stress tensor, and the superior bar denotes averaging over the period of the
field.

Since a medium with a larger refractive index n = Ve corresponds to a larger field
energy density, the light-pressure force is directed towards the medium with the smaller
optical density:
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We thus arrive at a result that is paradoxical at first glance, namely that when a beam is
incident from vacuum the liquid surface should bend towards the beam., Actually we have here
a complete analogy with the dragging of a dielectric into the region with the larger static
field intensity (compare with the deformation of a plate when a beam passes through it, Fig.
1b). A similar conclusion is obtained from a direct calculation of the momentum fiux of the
photons in the incident, reflected, and refracted beams. It is curious that the same result
remaing in force also when € + = (ideal dielectric mirror)!

From (1) and (2) we get an equation for the bending:
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Under the influence of the laser pulse, which is turned on at t = O, the surface is set in

motion:
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vhere 92(q) = q(g + aqz/p) is the dispersion law of the surface waves. For a rectangular
pulse of duration A, at small values of the time, t < A and t << Q-l(l/a) (a - radius of beam)

the bending increases quadratically with time. If plt(;) = -pof(r/a), £(0) = 1, then:
pot?
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The profile of the bend ¢ is connected w1th the pressure profile f by

(s) "'fl (SZ)ZZJZ_[I (vz)f(v)udu, (1)
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For example, when £{u) = (1 + u ) =3/2 e have ¢(s) = (2 -5 2)(1 - 82 3/2, and f£(u) = e”¥
corresponds to ¢(s) = /ne(3/2, 1, -s?). For the one—dlmen51ona1 case (plt = -pof(x/a)) we
obtain similar formulas, for example ¢{s) = (1 - s )(l + 52) when f{u) = (1 + u ) and

¢(s) = (2//m)e{1, 1/2, —52) when f(u) = exp(—u ). Here ®(c, B, v) is the confluent hyper-
geometric function. The stationary value of the bend can also be readily obtained from (5).
In order of megnitude we have cs:;t —po(pg + a/ae)—l. When E§/8n z (n+ 1L)pra/(n - 1)t2,
where A is the wavelength, the effects connected with the bending exceed the diffraction
effects. Knowing £(r, t), we can obtain expressions for the fields in the reflected and
refracted beams in a linear medium by using the vector equivalent of the Huyghens principle
(cf., e. g., [2]). The corresponding formulas are found in [3, %], which give also the
differential characteristics of the wave surfaces (ef., e.g., formulas (4), (5), (10), (13),
(17) - (19), and (A.19) in [4]); in our case these characteristics are dependent on the time

as a parameter,
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The bending of the surface forms a focusing lens, so that in principle the beam can be
self-focused in a linear medium (Fig. 2). The central part of the refracted beam is focused
within a distance Zf(T):
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The phenomenon is nonstationary, since the bending, and with it the curvature of the

wave front, depend on the time. In a self-focusing nonlinear medium, the curvature of the

beam wave front on the boundary, brought sbout by the bending (curvature Z;l(t)) leads to

motion of the focal spot. The self-focusing distance Z(t) (cf. [6]) equals
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Numerical estimates show that the described effects can apparently be observed in fields
of modern powerful lasers. Let, for example, a = 0,2 cm, I = 10 MW/cmz, and A = 10"3 sec [6].

Then Zf(A) =6cmat p vl g/cm2, n=1.,3 and g(A) = bk x 1073 ¢
3

m. At an asbsorption coeffi-

cient V107" - 10‘“ cm_l, the thermal defocusing leads, according to [7], to effects of the

same order of magnitude.
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Only fragmentary information is presently available concerning the angular anisotropy
of the fission fragments of odd-odd compound nuclei. We report here the results of detailed

2hl(n, f) in a wide

measurements of the fragment angular distributions W(8) for the reaction Am
range of neutron energies En’ from 0.3 to 7.2 MeV., The experiment was performed with an
electrostatic generator. Glass detectors were used to register the fragments. The measure-
ment procedure was described in detail in [1]. ’

Interest in the study of the angular anisotropy of the Amzhl

(n, f) fission fragments is

connected to a considerable degree with the fact that the compound nucleus produced in this

reaction is a classical representative of spontaneously-fissioning isomers, or "form isomers."
Before this work was started, the theoretical considerations [2], which are based on

the model of the double-hump fission barrier, had already been formulated. According to them,
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