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It is known [1] that in an unbounded plasma an ion beam is stable against excitation of

longitudinal electrostatic oscillations in the velocity range
1> V2/e2 > (aB/aB)[1 + (wp/wy)?/ 3]0, (1)

Here w,, wp, and we are the Langmuir frequencies of the beam ions, the plasma lons, and
the electrons, V is the beam velocity, and Co is the thermal velocity of the electrons.

However, if the ion beam is bounded and passes in the plasma between two surfaces having
the same potential, it may turn out to be unstable against formation of a "virtual anode," in
spite of condition (1). This is connected physically with the fact that the number of elec~
trons in the volume is constant under positive perturvations of the potential.

We consider for simplicity a one-dimensional ion beam of length L, compensated by elec-

trons. The system of equations for small perturbations is
d3n 3n dvy
IR IR =0 (2)
v Jdv e ?
F T TR (3)

n, = (el\kp/mci) + o, (&)
%i% = =bre(ny = ng). (5)

The boundary conditions are

(p(t){X=O = nl(t){)(zo

The conservation of the number of electrons in time is given by

\[Lnedx = 0. (7)

In (2) - (7) we use the standard notation, with indices I and e pertaining to ions and

vi(t) o = o) _ = 0. (6)

electrons, respectively.

A similar problem for an electron beam compensated by infinitely heavy ions was solved
in [2]. In our problem the electrons mey be non-inertial, with a spatial Boltzmann distribu-
tion (4). We shall seek the solution of the system (2) - (7) in the form a(x)- exp(wt), where
a(x) are the amplitudes of the perturbations. Then, assuming that w ~» 0 (0 << V/L) and re-
taining only the terms linear in w, we can obtain the following condition for the existence

of the solution:
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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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