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The .contributions from the cuts in' th.e f -plane to the ~catteririg amplitude are-investigated. 'A ~a'y of 
. • ' .-: .. - I ~ ~ . '. . -~ . ' . • • ~ • " . ' 

separating 'the pole tern;s is di_scuss~d. The'se tenus. sh~uiJ ~nd~rstood_ as -the mai,n ones in the.expimsion' ' 
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L: In our p~e.viOUf> PE!~~rs :7 . we suggested ~method for :calculati.~g .th~ Regge'trajecct~: by combinlrig theUegge 

~ideaS andthe ~er,turbati~n theory,' •'. I 

, As h~s.been shown 'in 1fl, ·the oht;l~ing of the Hegge ~ajectory I~. cons!der~bly i~peded_by 'the presen~e of the 
, -. . - ·;... . . . ; .~ , I 

cuts' in; the_ 1-plane. Here some examples are given whic.h illustrate the contributio~ fr~m the cut~ and a method for·..-. 
.• '_ • ;., '',-·, ~ ·~::_ '-•- •' _ ,-·. ~--. :. •' _ • '·~ .• 1 _I 

1
" _· ... :. .• ~ '• . ; _.-' ;'- ', , • 

_,si~gling out the terms determining the Regge trajectory: It is indicated that_ these" terms 'are main ones ~s f~r as the 
:· ,'" . ' .. ' , . ~ . _' ...:..___ . . . , . . . .. . . ·" ·-. ' _' . , '. . ~ - . . " , -... I . . ,,.- - > ~. . . . . 
expansion in . e,l/yE is conce~ed. . , . · 1 : .. .. 

\ 

2. Co~sider first the scattering. o,fscalar ch~rged particl~s' in the~ C~~l~~b field. The i~terac~ion Lagrangi~~ is of. ·' 
'· ' .• ' · ... ·~ • • - 1 '. - ,.. 

...... 
), 

,· ··'."'' 

(1) •/' 

., 
., ' I 

·~ , I, 

_(_=:ie'c'A·v +A:"' )~~~vif>.:--·,~·2(11~·+ A:~" 1)CA~1-i-A~" 1 Tif> +if> 
i' 

-Jo. .... • 

. ~ 
... 

. . . nv .:= a a 
\. ax;;_.axv' 

- · · ·- . ~ ert · I 
is, the..quantized electromagnetic field, and' Av .: is the"staiic Co~l~mb field 

·.'(2) 
· ·:·-+ext 

A. = 0 
j• 

' .. 
~ - . . . . . ,. .' . . . - . .· I . . \ 

·.The charge sign was chosen ·so that the particle ,\rouldbe attracted to the centre •. 
I I -· ' " ' 

It ~as s~ted hif5/ tha't the.·s~a~teriri'g ~mplit~d~ is as foll~w'S: 
. . _· ;, - ~ . . ' -. " - ~ I 

~' \ 

(3) 

.. ·. / ' 

where· m · ~rid:,\ . are the par..ticleand ph~ton masse'~~ ~espectiveljr, : is th'e 'transferre'd momentum squ~red: I~ . .T·. •,' I 

' 
order by a ~e have. 

.I 

'/ : . . ,.(4) 
. /I 

whe'r~ ·'M "is the sc~t,tering amplitude)n thefirst'order, and 
/ .. . /. ' . 

order'· AJ 2 
by 

• 2 . 
,./ •-, a BM c(5)' 

.:! . 

. Having calculated . !.! 2 'by th~ diagi"amsi,n Fig. 1 a~tl u'sing for D the expr~ssion fro~'/5/, \Ve get; 

·., 
_(6) 

_A~ong the ternls in (6) ~hich gi~e'the contributio~·s like ; fn t,' : ~e-_wrote explicitly only the first term. Th,e· other 
,. . \ .:·, .... ~ ' . --~~ . / . . ' . ' ' . 

oth-er terms. are independent of E and in calculating the levels ,( E/ yin - E »)) . give,only small coi:rections. 
Oi ' ' ' 1 ~· ' -1 '-. _' ' • " • - ' 7 • 

It 'should be noted that :.P ·_cont\lin ~he t~rm~ of the fo~. fn 2 4 < U()~e~er, th,is ~erm vanish~s when lri ,2 
_,· ~ 

. . . .. -.~ , ,_ . .; _.. , , --_ m . -.- . . '· ', .. \ 
calculated ~ith the,aid ~f (s). As wassh~wn in/6/,the presence of theterm.qu~dratic in the fieldleads to the appea:. 

r~~~e-of the _cut in t~~ 1~pla'~e fro~;- a . ~--. , up t~. : - ~- . . The' ~~cond term in '(6j corresponding!~ the . 
' . .... - ' ·, ; . 

' : }iagram ) c '-i.e. this is' a c~ntributi~~ from the cut in the .lo~est order. Thus 

·the· contributio~ from the R~g·g~ .poles'' to the scatted~g ~mplitudes in the ~ec~nd order is .. .., . :;.. ··.·: _. '. -_ ' -· . . . . .- . ". : . / •: :_ .. • . ;·'. -_. , .. 

'-· 
. '' 

,·,, 



.._ 

-": 

\ 

! 

- ,_ 

- / 

'. ·. 

/-;_ 

,_)~ 

·' ., 

-[ •t ] " _ 4;,a (1 . aE n .) ;• r = --:r--: + Ln + .+ • • • • 
-- P .,. • vm'-E 2 ' .. 

~ :: :/"'. • ; ••· -' ~ "•, ..,.! • r: j. _.· 1 • - .~ ~ ' '. -~: - • • •. -< ~-- .<' 
Obviously the application of the,renormaliz.ation'group method gives the.Regge trajectory 

• ' - -- -- -- ,·.:_ < _.: ' - ."• .... 

{, 

(7) 

'· ~' 

/"· 

· .. , 
:, -. 

'(8) ·;·-.. · 
/ ·-,- ; 

.-.... 
e r E J =· .::. --1 + , .-,=:;::=:::=::;: . ~ v m 2 ..:._E:z 

, "-. r ... ~ I 

To elucidate th:· ~har~cter or"th; c~nti-ibution fr~m\he •c~t ~~ c~nsid~r the. diagra~s.d~avt in Fi~. 2 imd 3. Th<;se in 
< ' • ' ' " I -' • ~ ' -- . . -' • "· ,.-" ~ • • -. : -, .~ --. ; . 

Fig. 2 f~il to giv~ the contributi~n·, while' the-~~ ~(the matrix elements ofthe di~gram 1 c. and the diagrams in Fig. 3 
. . .. . . . .· . . .- . : ' ... _ - ' -~ ' ' . ~ ;' -- . . .... ' . ' . 

·. is found to be ', 
/. 

,. : .... ~ 

\ 

--
' .-(9) 

·- 1 ·-~·{ 2 :z :1 
\f'7t . . · TT a + 

' -· 
' / 

• ' , . .. ' • . . ' • '. ~ . , ' : _. •. •.. ' • ,- . ' I •• ' . . . '~ - ' : ; . ~ . . - ' • •. 

- This sum' is the'total contribution from the cut if oiilythe,potential interaction· is taken into' accpunt (the interaction 
•.• :' ........... . --, ·- : ---. - . . ::- ' -' ' . - . . . -~ ' . --- . 

. with the quantizecfelectromagnetic field is neglected ).- ' - -

,, ·a. The scatt~rfn~ of a ~pino-~ particle hi the Coulo~b ~ieldwas·.treated i/3(He;e onl/ the po.iential part ~£the 
, , I . -.. I ' . , . < / . : .. , ... : ,. :' .. -.. ·. •. :· . . : ·.~. . , '· . ·. . . , '. -

interaction is considered, whilst the' interacti,on with the-quantized electromagnetic field ',is lHJglected. Itt the sesond 
'' '". • . ' : . .: '.' ' • ' -?. ', ' _. ' ,> ; . : ' · .. ~: ,· • :: ' ... ·" . ·. ' ' '';' . ,. .·" '· . 

order the accountof the latter interaction leads to the appearance· of the diagram like 1 b. Its matrix..element contains the. 
:. '' :". ":1 t _ ... _ .. 1 ___ ,{, ~; ·i '. .. -·- ·. ·. ,·.. . • '·2 ·; .•··. ·.· 

terms of th~ form en , _._: .. or _.en 2-=- . However, these terms vanish when ·calculating !If-. . in (3); So, 

Af! : lo~k~ ~ike~h2e -:~pl_i:~de 1 
,;

2 

' i,n p.ape/31. T_h:e ;~rm~ of the fo~ .-- ~~ ··~ ,· or- ! ~ en·~;~ c~:- . 
-. __ · ... - -:- ·,". · __ ·-.· .. "-... _m, ·,. ~ ,/m _· .. 

responding to_ the diagram lb are now independent o{E arid are-extremely small if compared with the terms of the form:.·. 
• ·- ·- ~. •• ' ' ' .. l. c ' •. /- .• ;· ' ' . -

I -. .. r~ 
• ·'$ 

-. 
•. 

m. '> en ·:.!._• or 
VI1!2-E2 ·m2 

. m · - _!_ g~ . t .. 

·vm2-E~ !_ - ? 

~ 

' ; . ' . --- -

'.l-

". ,\· 
'· ',;; 

4. Now let us be ~o~ce~ed with the ~iectromagri~tic sca·u:eri~~•of a fermionwith_th~ ~ass m and tile cha-rge ~-e .. 
. ", . . . -. . ·•- . . '. .. ~ ., . ~ . -. . -. .:_ ;-· .. -' ' ' . . . . . . ' - .. . " .- '" 

. -on a bosori ~ith the mass M- . arid th'e cha;ge _·-e .... The bo~o~ momenta in the initial and final states are denot~d:: " 
. c ' . ' ~ ' .. ; ~ . J i ·. - ,_ . . .. . • . ~ :r . 

byq 1 and-q 2 ·.;Thescatteringamplitu~e·is , .. ;.. /-· ., : 

. ·_ ~ \ 
- 1 - -· ,, .,, 

- U
1
n:V=. exp(aB(:n,M,A,s,t;u))[A~f:i q~~-~ C).· 

. . ,. . ' ·, '2 
(10) 

.. 
~ _ .. ' 
I · .. ·:· 

Having calc.l;ll~ted !.t
1
;, v , iri th~ fir;t arid .~h~ ~~cond o;d~r and ~~king. use of fhe ~xpres~~on fiom/5~ i~r a B 

. - :;-- . . . .- - ~ -

, .... 
. ,.we· 

get: -, ., 
. ; ... ' -2 ' .' .- -~ ·. :1 'i 

'A,;Aa 2 m (~- 2 m )(s.+U -m) f(s) ~·ent, 
-: . t . 

's . 

- (11)' ; 
., 

'\ !,, 

I,.· . /-~ 

<~· ' '· - ' '. ' 2 ' . . ' ' . (12) 

'/. 
C·= 8TTa•._!_- + 4a 2 [-~ + M2,+2m} + m?'M--m1f(~j~en·t ;< 

: :.t. : ,. s / . ' t-. ' :,;. 
! 

>''. 
': .;,_,., .. __ ,. .. , '• /. 

.·:where 
'I' / 

., '' 
·' :~ -

~~:,· 

·-r d~'. 
'(i3) 

00 ....... 

4 

f(s)=·r· 
, (~+ m/ .. s~·7 s J,Vf.s ~ -( U/ m f1[s

1 
":( M --m)

2
] 

... ~- ' . ' ... · 

I -· '": "-='' '• 

~ . 4· 

-. } ;./. • __.A "' ':-- ~ 
,I • ,.;_. 

-· 
I· 

:(' 

'I 
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1. 
,_: 

' --- - . - ·: ,- . . ' t 
In the given order the expression- A. rand-__ c do not contain terms of th~ .form· · ..L en 2 _ .• •· 

"' "· • ' - 1 ' • • • • / • .' r .• .... • • -. t m 2 

•- As h~s _be~n ~mph~sized· in /4/; the·applicatio~ of the r~normalization- grorip method to the invari~t a~plitudes A 
' . ' ·~ ' . , . . - . '. ... . . ... " - -'~ ,. . -. . ' . . - . ~ ' ' . . ~ . 

. a~'d c. yields no infomiati~n ~n tile Re~gepole; a_s.lorig as'these ·~mplltude;~re 'not ~onmicted with the physlc~l states; 
,:' ' ' ' •• ~~ ~ .. ', • -. • :·· •• • • " - • 1 • 2,.'_:~·: . '· . - ,; ,, '.' - ·:·\-- ·:. ,· ' ~ ,. . . ! . 

To _determine' the' Regge trajectory:~p.e:haS"to c01isider the_ a~plitudes_ in the cen~re-of·mass system· f 1 .· ~nd f; -con~ ,·,·· 

ne~ied,withthe toful ;catttlring amplitude~ by . · ' • . -: . .,____ . 
' , ., .._. , • , ·;: - ' ' # _'.- • ~ -- • , '- • • ' • I, 

._1. 
j 

'· ;, ;--

Me,;,·:=· e a B (fl_+·: /tr~·-x·q,r. :'~ .) ' 
. :. : _cq .• . -, \' 

j_ . ./'. 

__ , _ ;·_The:~~lati6nships he~w.e~~ -~1 ;'t2 and_'~ 
-from'(ll), (12} -· 

-. 
. --. t 

. ,!::··· 
.· .... · 

, :' 

·-
', ';,' 

,I 

• f .--

- -· ,,. 

·'· 
[

1
,=- ~-~- Uvt~mf;'M~l(vs+~J {1 + 71 (~)~ t] 

[s-(M+fll)-][s;...pJ-m) ]:_ 
-~ '. . 

'.. . /' ' ·; ' -.. 
a; [(~~-- mJ 2 -:..:M 2UF+ m J 

I .·-2 _ ~-. ·.· S ::_ - - • ' 

- ' . . . 

_!_ [1 ~ 1) (~)erl t] 
; t - . -. .. -

·,: ,_·_ 

-' 
; \ f •• -~--. j 

. .. :.i' 

I. 

(16) 

/ 

~---- . 
• where ; (~the_ sq~are oft!ie"total ene_rgyi~ ~he centre-of-mass syst~in '. 

\ ---

. '(' 

·, --· 
"-' 

/ -· I.--

.:;- I 

r_~ ..:.m2)(s;+ J,f 2;,::m2) Jf( s) ~ . 
~ <,.. s /•. 

'· 

(18) . 

-' f { "' / • 

Like iii th-e extreme case·. U ,::_. . tre~t~4 in/3/ thefir~st ~~ in .f 1 · is~ the contribution fromt~e cut fro~ -a-
' ! · . ~ t .. , _ . • • . \ ,. ·. j ... -. _:, , _ . . _. , 

up to + a • According to ~he results of this paper the contribution from t~e cutfrotri :- a·:-1 up to + a - r . ·in 
' :;., -<....~ . ' -~- • I ~ .... >:~ .-.·_-: -_--·'- ,/. ·.;-:I"' ·, ·; -.. 

· £
1
---zh ~ >is'equa-lto': 

~/ " ...... : . : : 

' '.. ,.-· .. 
'•- . • . • . c . - / - . -. - ·-- -- -. .- -_ - ... ; -- i -· : :- • • ·• ' . : - i - -

~.Subtracting'(19) from (16) we /obtain the foll.o'wing expression fot- the·~ontrihuti9n of the ~egge poles in fi -z I 2 · 
~ - ,' . • . . ' '. - ~ "- ;- -- ' ' ' ' • • - --. ! . . ' f 

. ·. ' . . -

s' ;_ U 2 - m 2- j_ [ 1 .-~· .£.: ·. · m • ( s 

.. ·.' \rs-: t · ·rr -Js. 
:', 

2 2 - . ' • ' 
+ M·~m )f(s)l. A20). 

-,, 

,r ,. 

·.' 
-. / - '-

J, 5 

---. -~- . 

/ .-

-' 

•. -- ~ 

'-

'-
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y 

I + - - .. ~>.-. , , . : 2 •. -- :_j .-.· , . 
.e- (s);;, '- :::1 f -:.s· m. · (s+ M -~m 2 )f(s). 

1T .: ff~ : . > • ' ' : ' '(21) _-, >. •,'· J .. ' '/ 

't ,.;.:', 

. ,.._ 
• _r 2' ., ; . . :_ j' 2 ~.' 

For ( M -m) , ~ s :=, ( 111 + m) , 
' :· , ~e have· :'; 

r ' ',·. 

_,,· .. ." ... '- ''2 

f(s) = "'·· /atctg s -(M-m) :. 
' > > > ... 2 > ' > ' ·.'' '2 ' : '' ' 2 ., 

y'[(U j-m) -s] [s-(M.-m)] :~ (M +m) ~ s ·· 
~-~~. ~:~- ~ . ~ 

\•\ 

:" 
/ '(22) 

,'L 

In the extreme case exps. (15), (16), (19), (20) and (21) go over into (3), (4), (9), (10) and (11} respectively in· 
• ~ I - . ,-' .. • : - - " ----- \ • ' ' : f ..- - ,_ • A 

pape/3/ • ' · · .. · - - · - . ' ' - · -\ · 
' ~ ~ . .- . ~ ' .. . . ~ :· . \ ·. . . ,.... . -;:'-. > ' . . ' ' 

5.Jn all previous examples the contributions, from the cuts. has either ·~ot that' asymptotic behaviour' in t' ' ' or it .• 
'· ~.-' .. '· .. _~,~· ',·. -·- -~· -~- ':·>· ·:- --· • ·~- .' ,.··, ~ . :·> .. -·: , > , > -·"_. -::,: ·t.. . I . • .._ 

was known' beforehand that this ~as'th'e contributf~n from the cut. Co~sider now the electromagnetic scattering of scalar 
. \. r. • ' ' • '•.,' ; - / '"': ~- . •· "• - • ,. 

'particles with the mass~s m and 111 • 'I:he inieractim1 Lagrangianin this. ca~e.is < 
,.· -- ... - .· - ' . '• ,. 

-, 
/ '' '• ' ' + ' •. '. .+ .· ' ' '.; .' ; .;,_. :: > '-+· > '··+ 

: L c= i e A11 (cp r 1/ cp -:- !f> r ~ !f>) +" e~ A 11 A ~;( cp ~ cp -+ t1> , = !f> ) • U~3) - ' ' ' ' ~ - .~ ' . . 
' ' (- + ., . '< - < __ • : • '/ ' 

'+ > ·'" \ ·'.' • ' • 'i .• . : . >' : .. • - • ·, ', 

m' , !f>; !f> :_are the' fields with the. masso:- M; the particles .char-' Here ¢ . , cp , are_ the !ieWo~era~ors with the mas~ 
.:.1- I 

ges.are' equ~lto '+ e : ~nd ~e., r~spectively. • I 

' '""" 
I I ' ' ' - ·, ,· - ,< .--;: ·' _. , • :- • . , /,. _• 

The 'main' diagrams for determining' the Regge trajectory will be the diagrom_s drawn inFig. 4, where .P-, ,;_q are 
: .. -· ·: .. __ ~ :· .·/~ '.· .... - _.,.,_ :_ ~- '_, .. ·-:.·":~_ -_-~ -~- . . /_ .. _~--- - . ~ :_~- --; .·. __ ,_' . _- 1 , z-. 

the i~itial and p - , q are the fi~a( moinent~; ~ ,p 2~= .:... 'm 2 
, cj 2 = ~ AJ 2, 

. , . , . 2 :· 2 . . . . . • , · . I· " · , ~·,. 

r ·• The scattering amplitrldes in the first and the second orders in. ;., 
2 

at t ..,. .,.,· are 
,. \ • '. ,4" :· •• ' •• -- --~· •• • • • ~- " _-., '::: ·: - • -· 

; ~: 

·' ' .. _ T 
2 

~- e 2Jq1 + q,)II(P r +P:}v 

_ · e 2 2 ( M + m'" - s ) + t · · 

'I 

'~--

-e2:s-u .. = ~ 

i '-., 

j-

,_ 

''-1;' 

~ I •' . 

. <24)~-
i 

I' 

·' 
>'. f 

I 

T4 
'.·. e \· 4(p t: qt)[(p: + p2);( cJ
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- , Here we a~e faced with the~situation : the amplitude .in th~ l,owest order has a bad asym~toti~ behavio~r,hu~;in·the 
'" > ' ' ' ' - • !' - ' ' .• '·. ' > \ ••• ~;:.: ' - < • ' : < .... : '' • ' • ' • < > > > ·: .:.- _,. 

' ~.next order it becomes het,t~r. At the same time one cannot ~eject'bad: terms in 1 , T2 - in thi~ way ~e shall not obtai~ 

.. the amplit~de~· ~f th~ Hegge type~ s'o, both the pole terms and the terms ~ho~e 'appearance is due to the cuts. have the 
--' - . - ' . "'" ' ' .. ~ ' ' . ' . . . ~ 

sam~ a~ymp~~ti~ h;ha~iour in' t . . _ ' . ' 
• , • • . • •. ., , • . ... ;· , ' • I ·. ' ' ' . • ," C ' ' ( . ' ·: , . • 

Let u,s suppo~e that wereconstructed~someho~ the \1mplitude of the. Regge type by'- ~2· and, .~ 4 • Then .wll ha:ve: t.? .. · 

. get !he/:~lues for the energy in the bound stat~s up to . ~ 2 ', Ho~e;er, in this approximatio~ one -~l_wulcLdeal with th\l' 

. Coul~mb inter~~tion.o~ly.· W~ •pass· to t~e cen~re-of~~~~s sy~tem. and single ouf in '(24) the.·products 'of.th~ fourth .com~ 
> ··-.__ - - ·" 1 - . • ~ ' • . 1 • '1 '·-
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th~ firstexpres~ion v~nishes at the threshold, .the second on~ is finite there: Havingdistiriguisl1ed i~ T :-• the term 
,' ' ' . ' . ' ·.- ' . . 2. '·; 2 ' ' ',· '., .•,. ,·, ' • '. . ·' ' ' _·- '4 . ' ' ' 

. proportional to the_ square of -s - (m -~ and hav-ing foun'd the Regge trajectory ~orre,sponding t~ the~e terms,-we 
: ' ' ' . '' .. ' . ", ·,· :, . ' ' s : . ' ' ,'- . . . ' . ' . ' . . . \ 
can get the correct value' for the Coulo~b levels' of a two:' p~~ticle system; · 

' ' ' . . , < ' r • • •• , \ ,• >, 'r · •., • • , ..... \¥, • ' I '· '. j , { ' ~; ••> 1 • ~ • ' / ' , , 

. · A simil!lr,situation 'arises in c~l;ulati~g the· e~ergy-levels of po~it~iinium. It h~s be~n-alr~~dy ~-ointed out in/ 4/, 

th~t ri~ne of th~ invariant a~plitudes o-ft~~ ele6tron~po~itrOil s~attering i~~he fo~;th o;der h~s a 'goo~' a~ymptotiC 
.o • '> l \ l I j • ~ 

·bel1aviour: :Having ser~r~ted the si~glet riart of the sc~ttering a~plitude, ~e ~ot the ·a:~plitude 'with the asymptotic 
. . '.". ,;•- '~ .;_ ~··,, . .,·~ ·. i ·. ~-, ' ~· ',..···~~-' ' :···._; - ' , I.·~· . . 

<behaviour. appropriate to obtain tJ!e levels.~ The· triplet part of the sca~tering amplitude contains 'had' terms. Having 
',; • •• • ••• > ,···:, .- •• • .< .-· •. ~-, -~ •• ·' ...... "·:·- • ·~ : •• -~··I -· .... : .. " ... • / ·' ., .... •. . ' : i 

' 'made the phase shift an,alysis; one can' s~~' that t~e appearance of these 'had' te~s -~s'due to the .cuts: If we remember 

-tha; in the h~si; of.the diagrams cal~ulated in/ 4/ it is poss,ihki:~ get the -:~~rgy'le~el~ up-~~ ·. c; 2 , while the' spin 
''-. ' ' ·-· . • I • ' •. , ' • . • • 

effect~ giv~ the contribution to the ~nergy.of order·~! e-4 
·• we may h~pe,-( if the parts•iridependent ~f spin particle ' 

' • ''• . ~ • . 'c .~ '·;;;.'- • -. ' ' • • ~ -:· ' ' : ·::: • • . : f _) '.- •••• • '. • ·' '. ' 

states are singled out of the invariant ~mplitudes ) to' obtain the'terms with a correct asy~ptotic behaviour; We fol- . 
. . .... ' ... :;: • .. '·. .. ' • ~ '·.,. .. j. 1 '. • - • ' : _·: '' ~ - ( • / > : ~ • ••• • ' - • • - ·.} ' ~ • • • • ' 

: lowed this procedure, ~nd as a result we got·an expression .coinciding with- the singled scatt.ering amplitude' what is, 
. '. : ' ." ' . . ' ' . .._ . - '! . . ' . ·' ' ' . . '. ' . . ' . ' 

- ~o~sistent ~ith the spin -independence of th~- energy levels in th~ e 2 - approximatio~. ( Th~ r'ej~cted-Termsi~ the re-
"' _:._ • ' / - • •• ·_ _;. ~ • ' • ', - • ~ :·~; • _. ~ '- ,/' • '. ~.. ·- ., \ \ • • " • • >. • ' • • ' 

sonance r_egion are _small). 
/ / . t . . ' • 1 - .•. • ... '. . "<.. ~ ' 

6. What do the· results of tile .'theoretical experiment' :we have made 'speak ·about; First and foremost,- the terms. 
. . . . . ' ' . . . . ' . / ' ' 

·• .;deie~lning the energy levels may be. not mai~ imesat .. t .; . 
. , '. ··, - ' .. . - '· . "'.-

•• Th;J' llsylllptotic heh~~iour we ar~ e~-~ecting to . ' . \ . . 

asym-

ptotic b~havio~r, hut also'-give the terms 'quite d~cent by their ap-pearance~ and liavi~g'a· asymptotic hehavio~ good in 

t. _ ,·Th~ help comes from ~a;er3 where it.was point;d~~t tl;-~t to get}h~ ~ne;gy level~ it ,is ne~~~~arY t~ expa~d'in. 
' ...__ -'. . ,- . ' •·. ; ' ' : . ... . J. ·~ II . . • ; • •" • • "- '' • ,, ". • 

e 2 (JF: : rather than in e 2 
.• Cal~ulating the perturh;tion the?ry diagrams 'We get,- as a'nile. 

' ' 
' ~~ ' .. 

e" <I> ( s ; t J t ( s , t)' ; 

--.where · f (s 1 t):.. ""- approaching the threshold. Havlngdivided 'If! (s, t) 
" -· .·-. -.. • . 

. . ~h~re the firsiterm is fi~ite, and the sec011d o~e is ;~ro at tJie threshold, We single .OUt the term whicJl i~ the main 
', ' ~ ~ ' ;;. -' ' '.- ', . ~ . ; ~' . '7 '. ~ ; . . . ''. ~ . . 

_one in the ~en·s~ of the expansion ih •' e_
2 

/ .,;£-, 

The Teconstructlon of the' Regge trajectory by this terin yields'c~~r~clre'aults. 
'. ,· /" _, ; . '•, .. ; . ..-,./ ' ' .. - '.. . -' . ' 
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