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GENERALIZED FROISSART~-STORA FORMULA

A.Turrin¥
Ist.di Fisica,Fac.d'Ingegneria,Univ.di Roma

In a previous paper we have developed an ex:’(:«ensicm]L
of the Froissart-Stora formula,which allows one to calcu
late the effect,on polarization,of the finite betatron
tune-jump magnitude, AQ,in crossing rapidly an intrinsic
depolarization resonance during acceleration.In that pap
er,we have chosen a betatron tune-jump of the form X/0, =
=-(AQ/2)tanh(at) ,which is symmetric in time,thereby excl
uding the conditions encountered in cases where the spre
ad in Q,GAy,due to the py spread ,Ay,of the beam is compar
able with the applied range, AQ.So,it is to the analysis
with replacement of the symmetric Q -jump above by an as
ymmetric one,namely X/mo=g(¥wg}es)-fAQ/Z)fanh(at),that
we have addressed the present work.Here, y is the relativ
istic energy factor of any (selected) group of off-momen
tum particles having the same energy.

It turned out that even in such a quite general ca-
se the problem can be solved analytically.The correspond
ing asymptotic solution for the polarization S_ is

z

]

. S = 2H H =1, (1)
t ’ .=, -—
with (t%rey T
H+ =sinh&ﬂpi(l/2)(r*—r ))} /sinh(wp+), (1a)
P 2 2 2.1/2 -
p=(1/2)(40/2)°/Q", P+:(p++qc) / , P, =piS , (2abc)

q=(1/2)(40/2) ¢/Q", S:(l/Z)(AQ/E)G(?w)}e )/Q'".(2de)
Here,notations and nomenclature are the same as those ad
opted in ref.l,which the reader is referred to for the
meaning of the symbols.Since for the present case,s#0,
the whole calculation is mathematically identical with
the one performed in ref.1,it seemed superfluous to give
it here in detail.We only mention that our old formulas”™
(4) - (21) have now to be replaced by the following new
formulas:
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(s_) _=p /v (4) , (s )_ r_/p_ (5)

Z (t_u+(D)= + z
) av
w=constant f=d-dtanh(qt) (6ab)
j:t -+ ® =d+6 = COOG ( Y- yi"es )} +‘(00441Q/2 ( 7a)
:;é’+i(d... 0] ‘tanh(at))g.;.( 09/2;)2g=0 (10)

xz(lwx)g"+X((1+ip+)+(—1+ipw)x)g‘+(q/2)2(1—x)g=0 (11)

p=98/(2a) , a=®/20) , p =(6xd)/(2a ) (13abc)
aai:—ip*iir+ ) cizliir+ , ri=(pi+q2)l/2 (16abc)
a =-ip+i(r +r_)/2 , b =-ip+i(r +r )/2 (16defg)
z - M * - +

;g'::[)(—x)—.i(p'l‘—*mr'i‘)/z ]F(k]l_-,a——;4:—;x) (17)

DD#*=gg¥* =(gg*)_=(1/2)(1-(S_) )=(1-p /r )/2 (18)
(t e —m) z o+

g =D[(—x)i(p*+r—)/2A++(—x)i(p—_r—)/zAm] (19)

(t = +o)

IY1~ir+) I'(+ir_ )
A_{:‘-— = - ( 19a)
- Iqmi(p+(r++r~)/2)}Iﬂl+i(p—(r++rn)/2ﬁ

2(gg*) =1-(S ) =
+ + z
av av

=[-2(p_/vm)sinh2(avp)+B+~B%]/[sinh(arr+)sinh(5vh_ﬂ (20).

B+=(1ip_/r_)sinh2((aw/z)(r+ir_)) (20a)

(S+ )Z=(p_/Pm)(?H+Hn_1) . (21)
av

As a numerical example,we have considered;following
References 3 and 4,the case‘AQ:.ES,Q'=.0597 and £€=.0266 .
For a symmetric jump we obtain a depolarization=.0915,and
for an asymmetrical jump with G(?—g}e )=.05 an additional
depolarization=,0326 .Comparison of these figures with
those evaluated by the Courant-Ruth model”’ shows very



good agreement.
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