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In this work we establish some restriction on the decreas e of the elastic s ca t te r ing 

amplitude F(A, -t.) .t at ..4 -t <P for the fixed 1; ( o , where AI is the squared total energy 

in c .m.s., 1-=- .t.l (~-<44t) J {_is the value of the threedimensional mome ntum and 11 is the 

scattering angle in this system of reference. For a series of process e s the ampli t ude 

F ( ;,1i) is an analytic function of 1i in the ellipse E-t;. ( called the Martin ell i pse) 

with the foci at 1, = o and t = - Jt {.t and major semiaxis lllv ~ ~~}' +'I Y' o as this was I ' ) 

shown by Martin/l/ and Sommer 121. We denote the imaginary part of F(.o, t ) by A ( .o, 11) . 
From the results of lin and Martin/J/ it follows that 

._,.1- I A(-6,tJI ~ ( 1) 

for some positive 
t < 1. Instead of f\(; ,1i} it is convenient to consider the func tion 

t e- E11 

A(..A,t ) (2) 
} 

A(~, o) 
which has the same analytic properties in t as A{~, -t) has. We suppo s e tha t the t ot al 

cros s section has the behavior const • ..6 S at ~ _, tl' . Then 

and we have 

---~ I f(.J, t-J I "" . ( J) 

te E-~r t + .t t .t we transform E~ into the ellipse 
By the change of the variables 

with the foci at w,. i: c t, • .t.l'" , and with the same major semiaxis . The minor semi -

axl.s is ..(, -:o V lA.'-- c..l. • We introduce now an arbitrary pos itive number o1. ( c an d con

sider the ellipse E~ with the foci at w ~ ±. t-
1 

1 c.': t- <1.1 and with the minor semi 

axis ~ • This ellipse, of course, is contained inside E,..,. 'fhe major semi axis q,

1 

of 

E
, 
¥1 i s determined by equation 

,.t. 
... :. 

J 



,....------

We shall choose e' ( i. e . d. ) in such a manner that the points W• ±c. ( i.e. i;,._ o and 

~ E' t • -lit: ) are contained inside "" • Then the phys i cal region i s conta ine d c omplete l y 
I 1 I 

inside E..,.. This c onditi on 1s fulfil led 1f "" } c- , i.e. 1f the following inequality 

holds 

.L I.J ( t ... 
c~-t + r) + .t~- .t.) - (.t-kJ.) ., ( .t-l.j ~ 

For large J from this i nequality we get 

.J. ( "' 
( 4) 

By mea ns of the conformal mapping 

w + VwL- ._' t. 
~ = c.' 

we trans f orm t he inte rval [-c.', e'] in the w plane i nto the unite circumference in the 

plane, fo llowing Cerulus and Martin/ 4/ , In this conformal mapping the ellips e E~ is 

t ransformed int o t he r i ng with the i nternal radius 1 and the exter nal r adius R, 

The poin t w,. c. 

!(, = 
Q./ +~ 

I ., 
(i . e . i ~ o ) is transformed to the point ~., t. , 

c.+~'" 
't =-

c.' 

(5 ) 

(6) 

Denote by J'l'\,1 the maximum of I :f ( 4 1 -t") /in the i nterval - <-
1 

~ w ~ e
1 

i , e . i n the 
L I I I 

i nterva l - ~t-t+-cl. ~ -1; ~ - r/. ) and by M tha t of I :f(;,t-) on the boundary of C-t-
Acc ord i ng t o t he Hadamard ' s three c i r cle the orem (see re f . / 5/ , the or em 5 . )2) we cet 

-t ... I :f(,.~, ·)I ~ ( ~- ~~) L--+-
..!..'( 

).,(t 
LM 

Pu t ting i nto (5) and (6) the value s of 1.
1 

, e , r:-
1 

we get a t the limit .J -+ ,A 

L't 
k~ 

A a 
On the other hand ~ ( ..!, •)" ! . Therefore we have 

Viii 
) 

~- 0r 
('.A. . 

'M ~ ( 

4 

~ ' 

For ~ N -scattering we have 
~ '!: it.,.,,.. . Using the condition ()) we get now 

- .. ~ I ;f(.A,tJj ~ 
t.o,...t A- (t- J) +(") 

_,.l\ol d:~-ol 
) 

(7) 

where 

{ rJ./ Jptt ... 
T 

f(o<) = 
~-~ )t,.,~ 

(8) 

If we assume that .:f(;,-t-) is analytic and uniformly polynomially bounded in the whole 

cut plane (the Mandelstam representation) then we have 
• 

'MLA.f. I :f(-4,l1)1 
-~~ ...... ~;d,-" 

~ c..o..-t A-.., <f'(") 

) 
(9) 

where 

l ~- (4+ ~ )-Y~ J '/~ 
)f.,.,~ 

+("')=-

~- [ 1- ( j. ~~:; t, r (10) 

and "" i s s uch a constant that 

for any iJ . 
/-5-(J,-t-J/ ~ .4 ~ .0 c..~t .4., J 

If the amplitude has the Hegge behavior then the inequalities (7), ( 9) are the l ower 

bounds of the corresponding Hegge trajectories. 
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