2(cosh kL - 1) - 7xL sinh &L + y %2 [¢L sinh ¢L - 2(cosh kL - 1)] = 0, (8)

where x = (0 /c® - wZ/V2 1/2 i5 g real positive quantity, and y = me2/MVE < 1. We see from
e X €
(8) that if kL = (kL)* satisfies the equation

2(cosh kL - 1) - ykL sinh kL = O, (9)
then the only solution of (2) - (7) is the solution with w = 0. If kL > (kL)% a solution is
possible only for real w > 0O, and if kL < (kL)¥ - only with real w < 0. If v < 0.5, then a
highly accurate solution of (9) is

(kL)* ~ 2/y (10)
and the critical current density is

= /(1 - N (e/x) (2e/M)/ 202 2/17) (1)

Putting y = ch/MVZ = Te/2¢o, where Te is the electron temperature and &y is the beam-ion
energy, we find for
T, << ¢ < (M/’Efm)Te

that
5 ~ (qy/T,) (4/x) (2¢/ 1) ¥ 2(02/ 7/12). (12)
The increment on the instability threshold at y << 1 is
v
W~ 4 T (13)

where o = [kL - (kL)*]/(kL)¥. We can therefore expect that when j = 2j% the growth time is
of the same order as the time of flight.
The author thanks A. V. Zharinov for suggesting the problem and for a useful discussion.
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Peticolas, Goldsborough, and Rieckhoff [1] and Singh and Stoicheff [2] were the first
to observe two-photon absorption in anthracene. ILater, several workers investigated two-
photon-excited fluorescence of anthracene in the crystalline state and in solutions, in order
to determine the mechanism of fluorescence excitation with the aid of a laser [3-T].

In this communication we present some new results of an investigation of the polariza-

tion of fluorescence of anthracene single crystals excited with red light from a ruby laser.
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Figure 1 shows the experimental setup. The fluorescence excitation source is a ruby
laser with output energy 0.0k J. The laser light passes through a interference filter, which
transmits only the 6943 & laser line and absorbs the

Laser L1 L2 ppouse, it light from the xenon lamp, after which it is focused
imsfg:@j sharply, with the aid of a short-focus lens, into a
filter point on the anthracene single crystal. The crystal
Oscillosc, Amplifier fluorescence light is focused by a second lens on a
(:) photomultiplier (FEU-17), the signal from which is re-
gistered with an oscilloscope after amplification. For
Fig. 1 complete elimination of the exciting laser light, a

filter is placed between the second lens and the photomultiplier. This filter consists of a
12.5-cm layer of an aqueous solution of CuSO, which is saturated at room temperature. The
anthracene single crystals were produced by sublimating pure anthracene in air.
Figure 2 shows an oscillogram of a laser pulse of 350 psec duration and of the fluores-
cence of the anthracene single crystal, which lasts another 500 usec following the termination
T e LLel of the pulse. The present polarization investigation per-
| tains to "fast" fluorescence of the anthracene single
Lager : crystals.
pulse . R Investigations of the polarization of single-photon
‘: absorption and excited fluorescence of anthracene single
crystals have shown that the single crystal absorbs more

strongly along the b axis and that the fluorescence light

E

ih Fluorescence

[8] has found that the absorption is 1.5 times larger when

'i
i is polarized predominantly along the b axis. Thus, Craig
] the direction of the oscillation of the incident light co-

i

incides with the b axis than with the a axis. In addition,

Fig. 2 as a result of polarization measurements of the fluores-
cence, Craig has established that the fluorescence intensity along the b axis is double that

polarized along the a axis of the crystal.

Room temperature -196°C
Single-photon process Two-photon process
(81 9}
Polarized absorption 1.5 - 1.8 1.3
Polarized fluorescence 2.0 1.54 2.5 1.6

We investigated the polarization of the two-photon absorption by placing a polarizer
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in the path of the laser beam. The single crystal, whose optical axes (a and b) were deter-
mined beforehand, was placed in a special holder, which made it possible to align one of its
optical axes with the oscillation direction of the laser beam by rotating the crystal. To in-
vestigate the influence of the temperature, the crystal was placed in a cryostat. Measure-
ments at room temperature (see the table) have shown that the fluorescence intensity is 1.8
times larger when the b axis of the crystal coincides with the laser beam oscillation direc-
tion. From this we conclude indirectly that the anthracene crystal absorbs more strongly in
the b direction in the case of the two-photon mechanism, too.

In order to investigate the polarization of the fluorescence excited by two-photon ab-
sorption, we used a second polarizer placed in the path of the fluorescence light. The mea-
surements have shown that at room temperature the flourescence polarized along the b axis
was 2.5 times more intense than the fluorescence polarized along the a axis.

What is striking is the change in the relative intensities Ib/Ia at -196°C (see the
table). Singh and Stoicheff [7] found, by investigating the influence of the temperature
of the "fast" and delayed fluorescence of anthracene single crystals, that as the temperature
is lowered the intensity of the delayed fluorescence is greatly reduced, while that of the
"fast" fluorescence is markedly increased. They attribute the presence of two types of
fluorescence and the temperature dependence to two different excitation mechanisms: the
"fast" fluorescence is excited by the two-photon transition lAg - 1B2u, and increases when
the temperature is lowered; the delayed fluorescence is the result of the one-photon transi-

2u
decreased by a lowering of the temperature.

tion 1Ag - 3B, with formation of triplet excitons and their annihilation, and is strongly

The present investigations have shown that as the temperature decreases to -196°C the
fluorescence of different anthracene single crystals obtained by sublimation in air can ex-
hibit different variations. Thus, for example, some samples exhibit an increase in the "fast"”
fluorescence, and others a decrease. According to investigations by Zima and Paidysh ([11],
this can be attributed to the presence in the anthracene crystals of O-centers obtained by
photooxidation of the anthracene as the latter is sublimated in air. Since the defect-
impurity fluorescence vanishes at room temperature, the results obtained with different crys-
tals at room temperature are comparable, whereas at low temperatures this is difficult to do
because of the possible existence of photo-oxides and their uncertain concentration. We are
continuing the investigation of the temperature dependence of fwo-photon fluorescence of

anthracene.
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Yanson, Svistunov, and Dmitrenko [1] observed in an Sn - Sn tunnel structure current
peaks at a barrier voltage v = 28/n (n - integer, A - energy gap). A similar phenomenon was
observed recently by Marcus in a Pb - Pb structure [2]. In tunnel junctions of the same type
as in [2], Rochlin and Douglass [3] observed a more complicated dependence of the current on
the voltage. The authors of [1,2] relate the appearance of peaks with tunneling of certain
particles [4]. Such processes, however, have low probability and lead to a very rapid decrease
of the intensity with increasing peak number, in disagreement with the data of [1,2]. In [3]
the complicated dependence of the current on the voltage was attributed to the anisotropy of
the electric gap.

We propose in this note another mechanism, which is apparently in good agreement with
both the results of [1,2] and the data of [3].

As shown by the author earlier [6], the tunnel current through the junction is

1G, +) = far(k (x) sinlo(t) + 9(t - )] + K (r) sinle(t) - o(t - 1)1). (1)
0

The concrete form of the kernels K and K is immaterial in what follows,and @ satisfies the

relations
R - (3, 1), (2)
Bre . =,>
%=_CEALJ(I'; t). (3)

Here r are the coordinates in the Junction plane, xL the London depth of penetration (xL >> 4,
where d is the thickness of the oxide), and 3 is the current along the surface of the super-
conductor.

Relations (1), (2), and (3), together with Maxwell's equations, form a closed system.
We could therefore, as in [7-9], obtain one equation for ¢. As shown in [6], for a point con-

tact this equation has no solutions with dp/dt = const. This statement holds true also for

2o



