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Stripping of H into HO in a magnetic field has been considered as
a possible mode of charge exchange H injection into a storage ring(l);
it would be followed by a second stripping g° - H+ in the ring itself.
The main advantage of this mode compared to the standard mode o - H+ is
the straight path of 1° particles through ring magnets, between the
magnetic stripper and the ring stripper. 1In this note a possible application
to the charge exchange inject{on into the AGS will be discussed.
When a charged particle moves in a magnetic field, the equivalent

elecitric field in the rest frame of the particle is given by
E=vYyvB =cByB.

Decay of H ions in a magnetic field may be represented by the

differential equation

df(r)  _  E(t)
dt -7
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In this expression £(t) is the fraction of the initial H~ beam and c(t) the
mean life time of an’ ion in the magnetic field. 1In a homogeneous magnetic

(2)

field ‘¢(t) is a constant. It has been found that the expression

20 - o (2)

fits well the experimental data, with constants
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Stripping in a homogeneous magnetic field is less attractive because mean
life times would be too long and angular dispersion of resulting neutral
particles too large (in order to avoid any appreciable stripping in the
fringing field the main field canmot be arbitrarily high, with the con-
sequence that ¢ becomes relatively long). A better altermative is to

use a very strong magnetic field and to try to accomplish the stripping
in the steep fringing field. The simplest approximation for the fringing
field is

-p X
B=3B 3=By 0< y<1

where d is the assumed axial length of that field, and often taken as to

be equal to the gap width. For such a field
fg=_ici__exp(_13__> =_C_1_eXP(D_1>
cByB ¥ cByB ¥ y y |

After changing variables from t to y we have

df

dt

df dy _ Bc df
dy dt = d dy

Substituting for ¢ and separating the variables we get
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The multiplicative integration constant is equal to 1 because £(y=0) = 1.
This integral has to be evaluated by a numerical method. The distribution

of neutral particles ﬁg;Will be

£ =1=-£ .,
)
For the purpose of injection the angular dispersion of neutral particles
has to be estimated. Before a H ion has been dissociated, its trajectory

will be deflected by an angle

=2 _ 2
"2 (Bp) ¥

where y is the path length from the edge of the fringing field:to~the pbint where
the dissociation takes place. It will, however, be more important, to

calculate the radial distribution of neutral particles at the position of

the ring stripper (conversion of #° into H+ ). If L is the distance between

the two strippers, and 4 the deflection at the ring stripper from the position

corresponding to ©® = 0, then

¥ 1% 1 % w1 e %
d4 L. do L dy d® L Byd dy ‘

Substitution
Fo_a £
dy Pe T
results in
Yo 1B L W
di L BOBc v 'E(y)

which is a function of %'via
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An example has been worked out for the AGS injection, assuming
B, = 40 kG (= 4T)

d=5cem .

df

Fig. 1 shows the distribution function L EZE vs. It is clear that

i._ .
even if the magnetic stripper was only L = 10 m from the ring stripper,

the radial distribution of neutral particles would be too wide.
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