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P (t) — oscillogram of the power; I (t) — oscillogram of the
intensity; 8 — half-width of the Stark line; E — amplitude of the
electric field; 0 — 4 mm. Hg; A — 23 mm. Hg.

the electric field inside the plasma remains es-
sentially constant. On the other hand the luminous
intensity, which may be interpreted as reflecting
the time behavior of the electron density, shows
the monotonic increase of the latter.

These results indicate that in this experiment
we are dealing with the stage of discharge forma-
tion which precedes the establishment of the sta-
tionary state conditions; in the steady state the
electric field is considerably smaller.3

ID. Blochinzeff, Physik. Z. Sowjetunion, 4, 3
(1933).

2y. E. Mitsuk, J. Tech. Phys. (U.S.S.R.) 28, 6
(1958), Soviet Phys. Tech. Phys. 3, 1223 (1958).

3D. J. Rose and S. C. Brown, Phys. Rev. 98,
310, 1955.

Translated by H. Lashinsky
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I N view of the possibilities for experiments on
the scattering of 4 mesons by nucleons it is de-
sirable to generalize the formula for the scatter-
ing of high-energy electrons by nucleons (the
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Rosenbluth formula) in two ways: first, to take
account of the mass of the incident particle, and
second, to postulate for this particle also an inter-
nal structure described by form factors Fy ( q®)
and &, ( q?).

The charge-current density both for the nucleon
and for the incident particle is taken in the form

Qu;, where Qi = 1F (¢%) + i® (¢) v I,

q is the four-vector momentum transfer; u, and
u; are spinors. The square of the matrix element,
averaged over the initial spin states and summed
over the final spin states, is given by

MRP= g g (T FAFR (¢ (M 1) 20y
+ 2(py P2 + Fa®nFaMg? [g° — 2p2] + FLD}[M? ¢t
+46° Py -Pa) (pu-py) — 4¢° M) + FA®uFupg®
X [q2 — 2M?] + 120y, FyF, Muq* + 4DF O, Fuugt
X [4M? — L g*) + FA®Lq® [q%2 + 4 (pr-p1) (P1- p2)
— 4M%?) + 4ONFN LMY [4p® — 5 ¢°] + 40L D
X [4M?p? — (M? + p2) ¢ + 2 (py- p1)?
+2(p-pa)* — + 411}
The primed quantities refer to the incident particle,

the unprimed to the nucleon.
The differential cross-section is

ds et 2 1 _ P
@ = @y | P Where =g Ore1= .
In the laboratory system we have
E,=M, E,=W, E;=E, E,=E,

(pl'pll) = — ME,, (pl‘P;) = —ME, ¢*=2M{W — M),
p = PiWE /(p.En— Epycos 9).

The magnitude of the momentum and the energy of

the scattered meson are given by1

(EsM + p?) cos 9 + EnV M® — psin®3

E2 — pZcos?s ’

E, (E;M + p.’)—f-pg cos a‘)]/M2 — p?sin?9

’

Pu = Do

E

E2 —plcos®$
En:E0+M:E+Wa
In the case in which the mass of the incident

particle can be set equal to zero the expressions
become much simpler:?

ds [ e\ 1 2Es . 28T Yp2 . 2
= () sy [ + A sin 5 | {Fhcost 3
2 29 2 2 9
x [ Fh (145t S) + OnFyd I tan? 7 4 O 4g?

hd
3

po= Eg—p2.

x (14 2tan? 2)] + @2 [4Fhq? — OnFy S sin®

+ 16Dyg* (cos2 % + Z—% sin? %)]} .
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Setting Fy =1, &, =0, &N =«FyN/4M, we get
the previously mentioned Rosenbluth formula.

In conclusion I express my thanks to I. L. Ro-
zental’ for a discussion.

'1. L. Rozental’, Usp. Fiz. Nauk 54, 409 (1954).
L. Janossy, Cosmic Rays, Oxford, 1950 (Russian
Transl. IIL, Moscow 1949).

2R. Hofstadter, Ann. Rev. Nuclear Sci. 7, 231
(1957).

Translated by W. H. Furry
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CONCERNING THE IMPACT OF SOLIDS AT
HIGH VELOCITIES
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J. Exptl. Theoret. Phys. (U.S.S.R.) 36, 1605-1606
(May, 1959)

WHEN a solid body strikes a solid barrier at a
speed exceeding several km/sec, a strong shock
wave is produced in the body and in the barrier,
and destruction of the crystalline lattices of the
colliding bodies begins on the front of this wave.
At speeds on the order of 10 km/sec and higher,
(say when a meteorite strikes the surface of the
moon or of an asteroid), the result is evaporation
of the striking body and partial evaporation of the
struck medium.

The pressure on the front of the shock wave
drops sharply with increasing distance to the point
of impact, and the evaporation of the medium on
its front ceases and is replaced by melting and
simple crushing of the medium. Strong crushing
stops almost always when the mass energy density
on the front of the shock becomes less than a cer-
tain value that characterizes the “strength of the
medium” e. The evaporated and finely fragmented
medium continues to move expands, and exerts an
explosion-like effect.

Since the effect of the explosion is analogous in
this case to the effect of the well-studied explosion
of high explosives, such as TNT, it is advantageous
to introduce the so-called TNT equivalent. The
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equivalent mass of an explosive substance is deter-
mined by the obvious relation

ms=nEo/Q = nMou;/ 2Q,

where E, is the initial energy, M, the mass of
the striking body, u, the impact velocity, n the
efficiency of utilization of the energy, and Q the
caloric content per gram of explosive. At high im-
pact velocity (ug > Ve ) the mass M expelled from
the medium by the explosive exceeds considerably
the incident mass, and therefore the momentum J
of the expelled medium (normal projection) also
exceeds considerably the initial momentum J, =
Mgu, cos 6, where 6 is the angle (measured
from the normal) at which the impact takes place.
Experiments and corresponding computations
have shown that the exploded and expelled mass
equals M = E;/e. Since the momentum of the
expelled mass is J = v ME;, then obviously

J=BE,/V .

Here the coefficient of proportionality B is found
essentially by experiment. This coefficient can be
easily related with the strength properties of the
medium.3

The relation

Jo/J =2cos08) e/ Bu,

is small at large initial impact velocities (when
ug > Ve ). Consequently, the total momentum ac-
quired by the medium during the impact and sub-
sequent explosion depends essentially on the ex-
plosion momentum and is practically independent
of the angle of the impact. At cosmic impact ve-
locities, on the order of 30 or 40 km/sec, J ex-
ceeds J; by one order of magnitude.

The foregoing effects fail to apply only at very
large values of the angle of incidence 6, when
the normal velocity component is small.

IK. P. Stanyukovich and V. V. Fedynskif, Dokl.
Akad. Nauk SSSR 56, No. 2, 1947.

2K. P. Stanyukovich, Mereoputka, (Meteoritics),
No. 7, 1950.

3G. 1. Pokrovskif and I. S. Fedorov, JeiicTBie
ynapa u B3pbiBa B nedopmupyemnix cpeaax, ( Effect of
Impact and Explosion in Deformable Media),
Promstroiizdat, 1957.

Translated by J. G. Adashko
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