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ABSTRACT

The energy resolution in a scatter-
ing experiment is determined by the line
width at the detector, which is a funct-
ion of the energy dispersion of the beam
as well as that of the " Kinematic broa-
dening ". By reducing these two factors,
the energy resolution of the overall sy-
stem can be improved appreciably.

A generalised analytical treatment
has been presented using the matrix for-
malism. The advantage of the present me-
thod is that these conditions can be re-
alised in practice for any beam transpo-
rt system by controlling beam line para-
meters through a computer very conveni-
ently.

ENERGY RESOLUTION

The energy resolution at the dete-

ctor is given by

AE = 2 Wm

E D
where Wm is the image width FWHM and D
is the dispersion coefficient. Hence in
order to improve the resolution Wm must
be made minimum. The spatial position of
the detected particle is represented as
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where XO’ 90 and 50 are the intial posi-
tion, slope and momentum dispersion of
the initial particle and a's the corres-

ponding coefficents.

The conditions for minimising the

line broadenings are
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Let us consider a scattering experi-
ment shown in fig. 1.
The intial and final co-ordinates

are shown in the matrix formalism/1/.
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FIGURE 1.

CONVENTION OF CO-ORDINATES IN THE HORI-
ZONTAL PLANE AT THE TARGET.
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where S, M and B are matrices correspo-

nding to detector assembly, target and
beam line. For simplicity we are restr-
icting to first order matrix.

From fig. 1,

x2 =T x1
.. (5)
0, =T
2
X, /Ly
where T = Cos (B - X ) , L
Cos & D

is the detector distance. The momentum

of the particle after the scattering

can be written as
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It can be show that the final spatial
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where K =

, C=

co-ordinate 1is given by

¥ = xg (8 By T = 8,6 Byy K)o4
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Comparing eqg. (7) with eq. (2) we have,
for dispersion matching

T = S, /B., (B, K -C) s, (8)
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which is similar to the expression derived

by Cohen /2/.

For reducing the kinematic energy

broadening one has to satisfy simultaneou-

sly,
12 T 815 7 0 and 5,48 T - 5,4By K =0
.o (9)
which gives
B, ,/By, S, /S 4T .. (10)

Hence for improving the energy resolu-

tion the matrix elements S11, S

S
12, 16,
and B26
(8)

and
As a special case,

have to be so adju-

(10)

Biar Boar By

sted that egs. are satisfied

simultaneously. when
the detector system does not include a
magnetic spectrometer, but consits of

simply a detector placed at a distance d

from the target, we have for theS matrix

S12 = d4d, S11 =1, 516 = 1, and eq. (10)
reduces to
B = - ..
12/B22 a/T (11)

which is similar to the equation derived

by Falk /3/ by geometric method.
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