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Using the Rozexrar. approximate formula for the Tuomas-Frrar function,
the dependence of the atomformfactor of the TF atom on atomic number as
well as on (sin9)/4 was expressed in closed form by elementary function.

Since the exact values of the Tuomas-Fruyi function ¢(z) are
given only for the discrete values of argument z, the evaluation of
the atomformfactor of the TEF atom of atomic number Z:

F(Z, k) = {wffﬂgﬂ?f_ o dr® dr, (1)
'?() 47’”:"T .

= Z[l —drip g::sin drips - ¢(x) L[xl”’ (2)

where & = (sin¢)/2 and p is the TF unit, was carried out by Brac
and West™ in such a way as erast values are taken for ¢ and the
integral is approzimated by sum. The results can be given naturally
only in tabular form, so that ifs dependence on Z as well as on &
is at first sight not eclear except the similarity rule that the I"-curve
for an atom Z, is transformed so as to be suitable for any other
atom Z by multiplying F and & by Z/7, and (7/Z,)'" respectively.
Moreover, owing to the oscillating nature of sine, it is necessary to
take the summation in as small steps as possible.

Hence it is worthwhile to consider an alternative way, I e.
approximalicn for ¢ and eract performance of integral. Along this
line B. v. 8z Nacy™ took for p in Eq. (1) the Jexsuy approximate
formula, but the results cannot be expressed by elementary function.
When we start from Eq. (2), on the other hand, the Rozrxrar® ap-
proximate formulae for ¢ in 2 and 3 terms:
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¢ = 0.7845 ¢ + 0.2655 e~ (3)
(,,V(3) = (.255 =024 4 0.581 @094t - 0.164 @ der , (‘l \/)

are more advantageous than the well-known Somaerrerp™ asym-
ptotic formula on account of the accuracy in small z’s which con-
tribute mainly to the integral and of the possibility of the analytical
integration by the simple relation:

gwa“”” singrds = - T,

0 P+
Eqs. (3) and (4) afford from Eq. (2) the dependence of the atom-
formfactor on Z as well as ¢ (4 in 10 cem) in closed form by ele-
mentary function:

i N 0.7345 0.2655 T
B Z[l — (.._ - -+ - )] y 5
f & +0.009112 2% £* + 0.3319 27/, o)
O o Z[l e (_: 0255 ., 0581
] 5 +0.0017T46 Z°F ¥ 40.02587 Z2°°
L 0.164 _, ﬂ ’ (6)
5 4 0.5474 771 ’

respectively, where the value @, = 0.52920-10"" em® is adopted. The

atomformfactor per electron, 1. e. the bracketed expression above,

is obviously a funtion of &= #Z"'" alone, as Burnr'® pointed out.

For small values of & F is quadraticin x:
F® (£ 1) = Z[1— 27" 8141], (7
F®Eg1)=Z[1-s2Z7"168.81], {

while according to Brrur the exact evaluation of rxq(x) dx results

o

Frou (€ 1) = Z[1—£Z77160] . (9)
For large values of & /' vanishes inverse-quadratically in #:

(& > 1) = x4 0.09481 , - (10)

FOE > 1) = 1745 010625 . (11)

~In Tasre I the values by Eqs. (5) and (6) are compared to the stan-
dard values given by Brace and Wesr.
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Tavre 1. Values of the afom form factor for Cs (Z=5b) by
Fgs. (5) axd (6), and their devia’ions from the
s'andard ralues gwe n by BRAGG cmd WEST.

(sm 0)//1 A1 2 03 04 05 06 07 08 09 10

BILAGG & Wlsrv 1 50.7  43.
|
|

S 374 324 287 258 232 208 188 17.0
521 455 383 324 278 244 218 198 181 168

1.1 1.7 (N4 [tR)] -t —~ 1.4 -1 =14 0.7 il

Eq. &)

K. (5) — BWsi
Eq. (6)
By, (5) - BW

50.2 4323 378 331 202 258 23.0 207 187 171

~05 =05 0.2 o7 (%51 0.0 —~12 - —0.1 0.1

(sin g)/2 A-1 « 11 12 13 14 15 160 17 18 18 20

Braga & Wesr 156 145 3.2 123 1.3 104 9.6 9.2 3.6 3.1
Q

|

H
Eq. (5) E 15.6 146 187 129 122 115 109 103 .8 3
Eq. &) - BW i 0,9 0.1 0.5 0.5 0.8 1.1 1.4 1.1 1.2 1.2
Bg. (6) " 15.7 145 34 125 117 110 104 9.8 3 8.8
Edq. 6) - BW \ 6.1 0.0 6,2 0.2 It .6 0.8 0.5 0.7 0.7

* BW denotes the value of ang & W
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