APPENDIX

A. 1 Derivation of the expression (5.1)

The force equation can be represented as:

F=¢E (A.1)

¢E. (A.2)

Using convective derivative in (A.2)

70m(%+vaizjv =eL. (A.3)

When the potential depression starts, the kinetic energy drop to the point where y =7,

and the expression (A.3) becomes:

73(3 +vijv:£E (A4)
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A. 2 Derivation of the expression (5.4)

The relativistic mass factor is given as:

Differentiate the (A.6) with respect to z :
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(A.5)

(A.6)

(A.7)

(A.8)



A. 3 Derivation of the expression (5.8)

From conservation of energy

yme® + e = 2 mc’

nj

O
= }/inj - 7+ mc2

The propagation constant can be written as:

ﬁzzjvzﬂXc
c

Assume that,

ov =const
const
= o=
Bxc
The term o can be expressed as:
80

- r.In(r, /1)

= ¢=0 p
0

Substituting (A.11) in (A.12) provides:

_const 1, In(r,

m

e In(r, /1)

¢

Bxc £,
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(A9)

(A.10)

(A.11)

(A.12)

(A.13)



Now substitute (A.13) in (A.9) gives:

e_const In(r, /1)
mc® fXc £

%’nj = 7+

The above expression can be expressed as:

1 _eln(r, /r,
—x#g)x 27r, X const

=Y+
Vs =7 B 2rmegnc

IO
= %nj:7+_

L.p

27, mc’
where I, =27r, xconst and I = =T
eln(r, /r.)

(5.8).
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(A.14)

(A.15)

. The expression (A.15) represent the equation



