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It is· well knoWn,, tha( th~ widely used now eikonai or impact':: 

' para~~ter method' / 1/ rests_. 0~ th.e' ph-Ysical assutllpti~ns, concer~irig 
. b~th ir~ . m.;_gnitude and. slope .of the scattering potential •. Due to : 

' . 
its . simplicity and the fact, · that. :the amplitude obtained satisfies the 

;._.' 

uni_tarity condition at high energies this approach is often used _in 

the. inte~pretation ~f the experi~e~t and it; theoretical investiga-' 

ti~ns / 1
/. ·In so~e cases ther~ is a· fairly good agreement between· 

experiment and high energy approximation calculations even though · 

the small . angle applicability condition is broken / 2/ ' ' ' . 

In the present paper,· the· method recently used . by one of 

the auth~rs /3
/ is deveioped _further to investigate the 'potential r 

' .scattering of Dirac particles at high energies~ The problem of 

finding the potential. scc':tttering amplitude is set. dir:ectly on. the ba

sis. of the ·Integral equation for .the amplitude• At high. energy'· and · 

small angles the problem is '~educed to the solution of ·ui.e one.:. 

·dimensional integral 'equation for the "local" amplitude. The final 
: . • • . -~ .. , . . r ,• ', . .. 

·.result we obtain .is close to the Blankenbekler and Goldberge~'s 

approximation / 1/. Keeping the same ac~uracy a certain ~odifi~ .;.
tion appears however, which reflects the faCt that the approxi~te 

function 'P(;)=[l+~ Jz V(y b2 + z'
2

) dz '.(
2 

. . 4p_oo 

in /1/ has no nec~~sary asymptotic form. The 

used 

new representation . 
of the a;mplitude satisfies the unitarity condition in the high energy. 

limit as well. 
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' _: . 1- : . 00

, • -2--2- . . -~ . - -
x<h>-=:::::-r·J· Y(y'b ·+Z.)dz; q·=P_o-:-P 
~ • ~ ! i . ~ --=- 00 .. ; 

~· • '·' •• ~· • : •.• • .. • .. ,1 

~ ~ . .~.... . . ~.. . . -. . .. . . . . . 
. :··apd the function 

~- ' . 
\ .. 1, 

. \ ... -~. ·_' . 

- ·-tPo•. ··- • 
.'cp(r')=e IP(r) • 

. -:) 
.-.. ·A.t· high energy. and small angles ( fJ<. 1 · 

~ 
·'linear. size .of the potential) the .pr~bl~~is 'reduced 

e·~~ati'q~s· ·:. . 
' . . " ~ . 

R · - characteristic 

'- • .. .. 
to the ~following 

0 • • •• ' 

• • :· ... *~ •••• ' 

·-~ ."- ' _ _.,· )_.: ... · .. 

'. ...... 
. f ( ().) 

... 
((a p ) + {3 m + E ) f J ( q b ) T(b) x( b) db ; . . '. · · 

o o· . . ... : .. · 

·- -·· ... • .••• f ·(3) · .... · 
.. · 

'., 

r (b) = u .+ - 1- Joob ' d b 'X ( b ') J.-(~;) + {3 m + E 
. 0 • 2 172 . . 2 . 2 • , , ·r -p -JE 

.-

. -, .. 

. - ..;. . - - '" .. '3 
J.

0
(bl p

0 
-rl )J

0 
(~'I p

0
-:-rl )f'(h').d ,r,; 

. . ' ·' ·. '{4) ' . ~ . 

·where use,has ·.been made' of ec:j'. (2)·and 'the integral equation: 

for ·the function¢(;,) =-
1
-·· f ~IT;-.¢(;) d 3 r Keeping 'only the. 

. ' (2 1T )3 . . . . ' . • . 
"singUlar" ·part· of the .integral entering the karnel of eq. ( 4) . we 

,. •· .• ' . ·.· -· . . '· . . . 
obtain the equation · .. · 
"" . .. '\ ~ .. · .. ' ' 

__ .;.· 
,• . ~ 

. ··-- ... _., . 
__ :.: 

\/ . 
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. ::- . \(h f_;;·ii~:t"yx (b}((~"i>~·Y;i:/3 ~+E)r.(b) 
.. ··'·.' . .. :.·:::_;.,: .P ..... · ... •· ... :.· .··, ... .-'. ;, ... 

:-.: • '!' <· .r' ;·.,· '.0:, •• ~,; 
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.... ~ :· . ; 

·.··obvi~u~ly; it ·is.~;;, 'gemiralization 'Qf··the Blankenbe~e~.-~nd, .cioldber~:;·:;: · . 
. . '.,. g~r'~. ~ormuia. to the . pot~ntic:ifi scatt~ring: of. Dira~- ~rticles. A new ' 

•: ·~~·. ·..,_>: ~~.suir}s 'obtal~?ct her~ \Wl~r{ 'ta:ki~g .into .~cc~unt ~ppro;ci~~t~Iy_./~/. . ... ~· 
:'the" "i:;~incipial" part of the in~egral in ~q.J4)~ This. is the c~~re~pon.:. .. ·~ 

-' ... ~: :~l~g ··¢ross ·s.ection · . . '· 

'. 

...... 

:. . . 2 2 . • . . .2 . 2 . . . . ., ••. 
a(.O) "'·."p ·m. · 2 (); 2· p m ' ·· () 

. < )i£(0)1 < · ' 2 )I . --. ,;, ~ --2 +cos. :---2 . 0 ... + :-;:;!!E .--:--"Tp .+SID :-2 . 
4:E .... E p: 

\Wlere·: 
. . ~ 

.. '·• 

. . ~ . 
· • oo • l:-f3E · r o (8 ) = J J. < q b > --- x < b ) b db , 

.. o 0 ·. . Mb) 

00 

f (O);,JJ (qb) 
. : 1 . 0 0 

m/3 X (b) b ilb 
tl(b) 

a=~ f b'dh'x(b~)[I 1 (b~b'):-I 2(b,_b')}+-f-x(b), 
2rr.o ...... · .. · ·· ... P · .. 

. :I·· . oo . •. •. . •. . . 

-13= -- Jb'db.'x(b')l
2
(b,b'L. 

2rr 2 o ·· · •'. ,' · · : · 

•. 

·s 
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For the eleCtron .~cattering,: neglecting th~ electron mass,. we have·, ·.: :. 

simpl~r result ·, ~ :' ·~ : 

·~ . ' 
".· u(O_) 2 0 ~ . . x(b)bdh. 2_ 
. ~- = cos. - 1 f'J. ( q b) 1 

· 4 E 2 ° 0 ~ 1 .:. L\ '- i X (b ) . 

J 
... _. (8) 

In .this case an additional approximation ·was ~ccepted:_ :~ ·.H.« .1·:_:> 

-·· .As· a crud~ · estimation-th~ value li <,; + _!!.;_ z· -e·2 

. - 4 
'Coulomb interaction can be used •. The correction factor 

for trie. 'pu~e : · . ·· 
ll , will ·~· 

cause a change · -~f the diffracticmal ;peak·. ~osition and its width 

de~ending on the. sig~ .and ma:~;.itude ~ of th;,;-- p~tenti~l •. 
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