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The collision density N (x) in the case of zero absorption is

N (z) = q/: a® ¥ N (y)dy, whereh(y)=1 (1)

With non-negligible absorption

N =a [ @) Ny where h(y) = )
As seen in previous lessons
N (z) =[5 (z) + 5o (2)] @ (2) (3)
It follows
h(z) [Zs () + Ba ()] = X (z) = h(2) N (z) = (4)
= h(z) [Es (x) + X, (2)] © (2)
=3, (2) @ (2) = R(z)
R@)=ah(@) [ o) N@dy=ah(e) [ o RG)dy o)

R(z) = qh(x) / 1 o« "R (z+n)dyp= R(z+n) =R(z)+nk (z) +n’ RNQE@ (6)

0 0 0 2R// (x)
Ra)=ah(@) [ aRiesmdy+an(@) [ o i @ +an (@) [ ot Dy
-1 ~1 -1
(7)
Place
0 0 0
My = / o dn, M, = / a”dn, M, = / a”"n?dn (8)
-1 -1 -1
we will write
R (z) = qh (z) [MoR () + MR (x) + My (x) R" (z)] 9)
Calculating the integrals (8):
1)2 1
1-a alnl —(1-a) 2(1—0()—(1[(11&5) +21na]
My = T M, = Czl 1)2 , My = (( 1)2>3 (10)
a n o hl o
It immediately occurs that
Mo=1, qMy=——+ (1)
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Let’s imagine for now it is R” (z) = 0. Then:

LR@ Wk oriohy) R(x)zexp{_lné/ﬂ—h(y)dy}zw (13

RO) " ¢ Sy hlw YT RO) £ o Ry @ (0)
Moving on from relative lethargy = = 11111(11(510/@ j?) to the energy:
o (E) 1 (P1—h(E), ] 1 (Fx,(E)
siey = [~ [, Twmr ] mew e [ SgeE] o
Now let’s imagine it is R” (z) # 0. By the (12), deriving both members
R'(z) =1 (z)R(z) +h(z) R(x) — lnilR” (x)h(x) — ln%R/ (x) 1 (z) (15)
Being >, ~ 1 it can be assumed that
. Yis (x)
h(x) @) + 2 (@) ~ constant
Therefore 1/ (x) = 0 and we will write
/" ! 1—h (ZE) /" _ /
R (z) = R (2) h(@) R'(z) = f (R (z)) (16)
We substitute in the (9) R” (z) = f (R (z))
_ 5 / M2 / 1—h (I)
R(z) = h(z)R( )—m(l/a)h(%)R(iv)JrTR s v (17)
Let’s say
My 7
2M,  In(1/a)
where v = v (a) and replacing it is easy to get
_ Rz
R (z) 2 (z) = Y [€3s (2) + 7% (2)] (18)
By integrating we have
R [k [ By
70 = [ m e )
o R(E) £ Yo (E)
R o el 2
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Let’s look at the case of hydrogen Hj. We remember that

(A—nﬂ A-1

54 nA+1:>f:71(a):1 (21)

=1+

The collision density per unit energy interval is:

F(E) = % [E hE) F (B dg where aBy < E < Ey (22)

With a = 0 becomes valid the first expression of F'(E) because the range 0 < F < Ej is
real; while the second makes no sense because £ < 0. Noting that h(E—]io) = F (Ey) we have:

E dE/
—F(Ey)+ F(F)= / h(E")F(E') — (23)
Fo E
F(E
:zédF(E):}MEU—iildE
Edr (B B dE'
= =— [ h(E
L, Fer = )%
F(E) /E dE
— In —— | nEE=
FE) "
h (Eq) Ph(E)
F(F)= — —dFE
— F(F) 2 exp [ /EO I d
Remembering the hypothesis 2, (E) ~ 1 it can be assumed that h (E) ~ 1. It follows
F(B)~ (24)
E
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