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Consider a certain formfactor F(i) and suppose that it 

is an analytic f unct i on in the complex t plane with a cut 

from t: Jrm; to ~. In the local field theory f (-b) ca.n in

crease only more slowly than any linear exponential of ift : 

(1) 

for any E )o /l,
2
/. In a series of papers/J-S/ it was shown 

that fro~ the analytic properties of the formfactor we can 

get many experimental consequences. In this work we study some 

other conse~uences . 

1. We not e firstly that at t _.., + oP (in the physical 

region of the annihilation channel) F ( t) cannot decrease fas-

J J namely t here exists such a exp. [ -const. Yt 
t -> + dJ 

"' that on which the following inequality 

ter than 

sequence 

holds: 

To prove this statement we putt=~~ and then apply the fol

lowing theorem to the function f(t):::= F(-t)r~.nalytic in the 

upper ~ halfp1ane. 

!.JLL£2:~ 

Let function f(~) be analytic in the upper halfplane 

I'M~ > o and be bound eel. in al".y finite point of the real axis. 

If ;f(r) incrP-ases not faste r than some linear exponential 



in the upper halfplane 

\ f(z)\ !::_ const. exp. l-< \ z \} .. (ho, z ~ oo, Imz > o, 

and decreases exponentially on the real axis 

t hen 

\ f(z ) ) ~ const. exp.[-c jz\ JJ c > 0, z -+ + oD, 

f ( z ) ;: 0 . 

A s imilar th eor em fo r the function s a nalytic also on t he 

r eal axis wa s prove d i n t he Titchmarsh's book ( see re f . /
9

/ , 

theorem 5.8 ) . The theorem fo rmulated here can be proved ana

logously if ins tead of the max imum principle (ref. / 9/ , theorem 
' 10/ 

5.1) we use t he general ized ma ximum principle ( ref. 1 ,chap.VI, 

,., 5 ). 

Inequality (2) can be obtained also for t he f ormfactor 

F(t) analyt i c only outside scme fini te region of the cut plane. 

For this purpo s e we apply an appropriate conformal mapping 

and use the above mentioned theorem. 

2. If we suppose further that F(t) at t -+- ~ and 

I F( t ) \ at t -+ + ~ do not oscillate, but have some regu-

lar behavior (that can be checked experimentally), then we 

can get stronger results. Applying the Phragmen-Lindelof in 

the general formulation given, e.g., in refs./5,ll/, we can 

prove that 
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if 

then 

1f 

then 

F (t) ~ j:\n 

t ~ + oD ; 

F ( t) ~ a . exp. L -bjt 1~ } , ~ ~ o J o <d. ~ i, 1 

t...., ·- tP ) 

IF( t )l } a . exp. [ -b sinJTo£ . t ti. J , t ~ + c0 

In par t i cular, i f the int eract1on is minimal in the 

sens e of Mar tin/ J / ( s ee also Wu an.~ Ya.ng/ 121), i.e. 

F( t ) ~ a exp.[ 

then 

t ~ + qO • 

In the case of oscillating J F( t ) \ at 

there existssuch a sequence of the points 

this s equence one of the above inequalities holds when the 

corresponding condition concerning F( t ) at t ~- cP is sa

tisfied. 

i 



J. Suppose furthe~ that F(t) is bounded on the cut 

by some constant 

'F (t)l ~ M, 2 
t ? 4mrr (J) 

We prove now that for the values of F( t) in the region t < 0 

there exists some lower bound. For this purpose we realize 

firstly the change of variables w = L t/4m; + (/.. J Y.t, where d. 

is some positive constant which can be chosen to be rather big, 

and put F(t) = g(w). The t cut plane is transformed into 

the upper w halfplane. Since g(w) is real in the interval 

- Vl+ rJ. l.. w t... ~- then due to the Hiemann-Schwartz symmetry 

principle i t can be analytical l y continued into the lower w 

halfplane. Thus g( w) i s an analytic func tion in the w 

plane with two cuts ( - d> , - ~ ) and (y:;.-;-rJ. , oO ). 

By mean of the conformal mapping 

s =h+tA l~ - vl + rA - w2 J w 

we transform the w plane with two cuts into the circle c 
with the radius ~ and the center at ~ = 0. The point 

w = {;;. is transformed to the point ~ = a, 

a +o(._ -1), (4) 

and the points where 0 ( rJ.. is some fixed 

positive number, are transformed to the points ~ = : b 

!; 

b = V1 +c 

v;: 
The circle c cont 

foci at ~ = + b a 

the conformal mappi 

? =-

we transform thi s e 

L = 0, the interr 

R =-= ·-1 

following Cerulus 1 

w = ~ or t = 0) 

r 

We put h( ~ ) :. g 

(see formula (J)) 

m 
I ~ I 

and by defi nit i on 

circle theorem ( se 

max\ h 

I r I ::: o._ 



>ounded on the cut 

(J) 

in the region t < 0 

urpose we realize 
2 ~ 
11 + rf.. J :2. , where rJ.. 

Jsen to be rather big, 

3 transformed into 

~eal in the interval 

tn-Schwartz symmetry 

into the lower w 

tion in the w 

and (~, o-0 ). 

- w 2 ] 
1to the circle C 

~ -· 0. The point 

= a, 

(4) 

( d. is some fixed 

nts ~ = :!: b 

( ) (5) 

The circle C contains completly the ellipse E with the 

foci at ~ = + b and the major semi-axis ~. By mean or 

the conformal mapping 

we transform this ellipse into the ring with the center at 

L = 0, the internal radius 1 and the external radius R ; 

following Cerulus and Martin/lJ/, The point \ 

-b
2 J ' (6) 

= a (i.e. 

w = v;, or t = 0) is transformed to the point ( = 't 

(7) 

We put h( ~ ) = g(w) = F(t). According to our assumption 

(see formula (J)) 

max 0 I h( r ) I ~ M, 
I ~I = R 

and by definition h(r) = F(O) = 1. From the Hadamard's three-

circle theorem (see ref/91, theorem· 5.J) it follows that 

max I h ( ? ) I = max l F( t) \ 
I r I = a__ -.;, ~ t/lf'f'ft~~-'( 

).v,,_ I r .. ~ 
~- ~'"'/"'- .... 



Using the expressions (4)-(7) we ge t at the limit f),. ~ o/) 

max.! F (t) / 
~ ( ~ ) f(!') (8) 

t ~ - 4 m~i ) 
,, 

where '/J.. 

t(t) ~ [ 1 - ~1 + Q 2-1/2 ~ . 
1 -(c1 - Cl+ y)-1 2 jJi 

(9) 

If F(t) decreases monotonely with increasing/t/ in the 

region t ( 0 then we have 

\F (t) I ~ f-L-) t ( \t\ ;4m
2

) , t ( 0 . (10) 
M 

From this inequality it follows that the formfactor can decrease 

by e times in the interval ( - t~ ,o ) only :1f te sa-

tisfies the condition 

t >. _ _;;1;.._ ___ _ 

( '/ (1 + f., Mi-1 
(11) 

For the charged pions the relations (9), (10) and (11) 

concern only the measur~ble quantities and therefore they 

would be checked experimentally. 
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