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EarryHH B., H ryeH B aH Xbey E2-3933 

H H>KH51 51 r paHHua aMrrrrHTYAbi yrrpyroro pacceRHHR rrpH !jJHKCHpOBBHHol! 
rrepenaqe HMrryrrbca 

Ha ocHoBe aKCHOMaTuqecKol! aHarrHTH qHoCTH rronyqeHa HH>KH5151 rpa 
HHua aMrrrr HTYAbi y rrpyror o pacceRHHR, crrpaae~:~nuaaR ArrR acex KOHeqHbiX 
rrepe~:~aaaeMbiX HMrryrrh CoB, 

npenpHHT 06beAHH8HHOrO HHCTHtyTa gAepHNX HCC~8AOBaHH« . 

.ZJ,y6ua, 1968. 

Baluni V., Nguyen Van Hie u E2- 3933 

A L ower Bound of the E lastic Scattering at F'ixed 

Momentum T r ansfer II 

On the basi s of axiomatic analyticity we establish some l ower 

bound o f the e lastic scatter ing amplitude fo r all fi nite momentum tran -

sfer. 
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In the previous work by one of us/l/ it was shown, that on 

the basis of the rigorously pr,<;ved analytical properties of the ab

sorptive part A ( s , t ) of the , elastic scattering amplitude, we can 

prove some lower bound for this amplitude in some interval of the 

momentum transfer • 

In this work we generalize the results obtained ih ref.fl/ and 

establish some lower bound which holds for all finite momentum tran-

sfer t ~ 0 

We know that A ( s , t ) is an analytic function of in the 

Martin ellipse E t with the foci at t'"' 0 and t ~- 4 It 11 and the major 

semiaxis 2 k 
11 + y for some constant y > 0 ( k- is the three di-

mensional momentum in c,m.s.) and for a ll values of in this el-

lipse A ( s , t ) grow s at s ~ oo no faster than const .• l+f s • f ~ 1 

We consider two points --a and 
+ 

ll 
-- 4 k + a for some 

a> 0 and denote by w(t) such an analytic function which maps 

conformally the ellipse E t in the t-plane into some ellipse E..., 

in the w -plane with the foci at w • ±. 1 , that the points t ± are 

transformed into the foci ±. 1 , resp. We denote by w 0 , the image 

3 



of the point t "'0 , and by a , the major semiaxis of the ellipse E w , 

resp. The magnitudes of w 0 and a depend on s, a andY . 

The conformal mappings of the ellipse into the half-plane and 

of the half-plane into the ellipse are studied in booJ
2 f. Using the 

expression given in/
2

/ it can be shown, that at s -+ oo 

w .. 1 + - 8 - ....L- I arc cos [ ch- 1
( - -E' y' a ) ] I 

o rrll 5 2 y 

a .. 1 + 2!._. 
s 

Now by "'teans of the conformal mapping 

~ • w + y w
2 -1 

we transform the ellipse E w into the ring with the interncU. ra-

dius 1 and the external one R 

R =a + y a
2 

- 1 

following Cerulues and Martin/
3

/ (see also /l, 4
/) • Further applying 

the Hadamard's theorem on three circles, we obtain the lower bound 

for the ratios r (s ,t) = 

max ! £(s,tll 

- • k 
2 

+aS:: t S::-a 

where 

A ( s, t ) 

A(s,O) 

1T ---(l-p) ¢< -2- va/y> 
> s 

-1 
¢ ( x ) = arc cos . (ch. x) 

...!!_ 
2 

. . ., 
-arccos (ch-x) 

and p is such a constant that at s ... oo 

A ( s , o l > const s 1 + P 

4 

In particular if t. 

. for the trajectory f3 ( t > 

max {3 ( t) ~ 

- •k 
2 +a:St :;:-a 

F'or rr N scatteri1 

y = 1,83 
2 

m" However 
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semiaxis of the ellipse E 

•end on s, a and )' · 

~ipse into the half-plane and 

:udied in booJ2f. Using the 

t, that at s -+ oo 

cos 

ing with the internal · ra-

lso /
1

•
4

/) • Further applying 

'• we obtain the lower bound 

'a/y > 

+P 

In particular if the amplitude has the Regge behaviou)5 / then 

. for the trajectory f3 < t) we have the following lower bound 

max {3(t) ~ 1 + p -(l-p) ¢ (....!!.. ya/y) 
2 

- H :l+a~t ~-a 

For rr N scattering the analyticity on t was proved for 

y = 1,83 
2 

mTT However one can hope, that y achieves v a lue 4m
2 

TT 

In conclusion the authors express their gratitude to D.I.Blokhint-

sev, N.N.Bogolubov, A.A.Logunov, M.K.Polivanov and A.N.Tavkhe-

lidze for their interest in this work. 

References 

1.. Nguyen van Hieu. _JINR Preprint E2-3728 Dubna (1.968). 

2 . W.Koppenfels and F'.Stallmann. Praxis der Konformen Abbildung, 

Berlin Gottingen Heidelberg, 1.959. 

3. F'.Cerulues and A.Martin. Phys. Lett., .!!• 80 (1.964). 

4. A.A.Logunov and M.A.Mestvirishvili. Phys. Lett., ~. 583 (1.967). 

5 . V.N.Gribov. JETP 41., 1.962 (1.961.). 

Received by Publishing Department 

on June 18, 1968. 

5 


