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r03VR1035Mev.‘|CM3 VR, Mev.

Li 2,43 15

Be 1,77 10,3
B1o 1,95 9
B11 2,13 12,3
C 1,37 7,9
N 0,99 5,8

(0] 1,37 7,9

F 1,00 5,8

In this fashion, the potential varies irregularly
with the variation of the atomic number 4. One does
not succeed in explaining such a behavior by the
variation of ry (it is true that the available data® on
light nuclei are incomplete and preliminary).

It remains to note that the formula of Deser et al.
follows from (1) if the potential ¥ is optical and is
expressed in terms of the scattering lengths in the
following way”’

V(r) = Ve (r),

1 [BN;{—Z %+ ]

(2)

Vo=— zK)

where p (r) is the nucleon density in the nucleus,
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N the number of neutrons, a a, the scattering

lengths of the meson on the 1nucleus in the spin
states % and ¥%. Finally, Eq. (1) yields the same
expression as Brueckner’s for the imaginary part of
the .shift (half width of the level).

The author expresses his gratitude to la. A.
Smorodinskii for the position of the problem and for

the discussion of the results.
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! S is well known, a simultaneous radial and phase
stability of the motion of the accelerated parti-
cle in a linear accelerator with a traveling wave can

mz = eE {10 (%r) cos (wt — m% dz ) + 81¢ (kyr) cos (mlt — g

mr = — eE {11 (kr) sin (mt — mg

where the first term is determined by the action of
the accelerating travelling wave, and the second by
the focussing wave. The phase velocities of the
accelerating and focussing waves are determined by
the formulas

v =V (2kE

m) cos ¢, (z + 2),

vy =V (2eE / m) cos P2+ 204+ g), 20= mvg | 2eE cos ¢;

where v is the calculated velocity of the injected
particles.

be obtained by introducing a periodic unhomogeneity
in the wave-guide. This method of alternating-phase
focussmg was proposed independently by Ia. B
Fainberg®, by Mullet? and by Myron and Good®
1953. In the present note, a modification of thls
method is proposed: the simultaneous radial and
phase stability of heavy particles is obtained by
the action of the additional generator on the field of
the focussing traveling wave.

In the case considered here, the non-relativistic
equations of motion of the accelerated particle have

the form
dz
4 )} ’

L de (1
) + 91, (Ryr) sin (m,t — S—Z>} )
Let us use the notation
Y=E/E, N=o/0, k=w/v, k=w,/0,
A=2nc/w, Az==: -z, B= v/f’
p = B3mc® /m (Ngcos 9y)2eE, @ =k[(A2)y,e — (A2) il

We will consider as small the deviations of the non-
synchronous particle from the corresponding syn-
chronous values, as well as the magnitude of the
synchronous phase:

L&r, k], | kBz], [kdz], (o] < 1, (2)
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The ratio of the amplitudes of the focussing and
accelerating waves and the difference in their
phase velocities will also be considered as small:

8, N%, g, (v;—0v) /o1, (3)

In the approximate formulas reported below, only
the lowest-order terms are included.

In order to perform the integrations in (1), we
start by solving the equation of motion of a syn-
chronous particle by the method of successive ap-
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with the use of the assumption that

(9 /10N) (B1 / g)® & eEX | me*B < 1. (5)

Using the obtained expression for z_=z_(¢) and

Eq. (4), let us expand Eq. (1) in a series with re-
spect to the deviations of the particle coordinates
from the corresponding values of the synchronous
particle coordinates. Let us average* (over a period

of the high frequency perturbation) the linear equa-

proximations: ! !
N dz, ( ) S&)} tions of motion for the deviations. The averaged
mzg = ek {COS (")t— “’g v ) +dcos{ond —er y T p equations of motion have the form:
m;s =0 (4)
Bz Q27 =0, r4+Q2r=0;
1 [(eSE WP, 1 e9E>2 0P . (6)
2 __ % 2 (T2 t INE EY’ N R »
Q=3 (mg) (¢ +h)* — (t +t)cos o’ & =3 (mg (¢ + o) +z(t—|—to) cos @
to = mug/eE cos g,
If ¢ _=0, the solutions of (6) are
_ - ( edE —_— e9E
A —CVITigl T—tutﬁ} CoVIiTigi_y 4 2%t 4192,
¢ ! ' OJ" 2V2mg( R Tl I‘\2V2nzg( }—O)I

r=CVi+ttl

f ed L
W4V E mg

On the other hand, if ¢_ # 0, applying the WKB
method, we get:

t
Az = — COSS Q, () dt,
Z C,
_ G ‘
r = V.ﬁr_ cos %, Q, (') dt’,
4
where C |, C1, , C] are constants determined by

the 1mt1al CODdlthnS When 92 Q > 0, the solution
obtained for A z and 7 are osc1llat1ng, which corre-
sponds to a simultaneous radial and phase stability
of the accelerated particle motion.

If one takes into account the non-linear terms in
the equations of motion for the deviations, then one
obtains, for the capture angle @ and for the accep-
table velocity spread (AB/ ), _ the expressions

N9):— o
@ =gt T
cos P,
(A_ﬁ\ /e Tk (N9 — g |
B )acc 3mmeB cos ¢, ’

'y ——— SE
(t + 10)2} +C Vit 1l {4—;?@ (t -+ 10)2} .

which are accurate in the absence of resonance in
the radial and phase oscillations®"®,
The author is grateful to la. B. Fainberg for val-

uable discussions.
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