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I k2 is rewritten as
k2 = v2/g2 (8)

where v is the growth rate w = iv, then (3) appears
as
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Both sides of (9) are plotted in fig. 1.
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Fig. 1.

The inequalities which are depicted in fig. 1 are
obtained by examining the asymptotic behaviour of
F for large B8, according to which
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It follows that for large B both 22 and the first deri-

vative of #2 are larger than the related values of F
if v2 > 1, which, in dimensional form, appears as

U>w05

whence there are no solutions for v > wg and wg
represents the maximum growth rate of these in-
stabilities.

As a concluding remark we note that all of the
remaining modes are damped. The exact forms are
obtained by continuing F analytically into the lower
half z-plane. The only physically relevant fact
about these damped modes is that some of them
propagate (viz., the roots that lie off the imaginary
axis).
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Regge pole hypothesis 1) permits one to obtain the asymptotic behaviour of differential and total cross
sections in the s channel for high energy, by assuming particles corresponding to the trajectories in the
Chew-Frautschi diagram 2) being exchanged in the t channel of the same reaction. The high energy be-
haviour of various total cross sections was obtained in this way by Udgaonkar 3). Gribov and Pomeran-
chuk 4) have pointed out that polarisations depend on interferences between various exchanged trajectories,
thus providing additional information on the trajectories and their couplings. Polarisations were obtained
by Hara 5) for NN scattering. In this paper, expressions for the polarisations are presented for 7N and
KN, KN scattering, together with differential and total cross sections.

Using the general form of the scattering matrix for a zero-spin and a Dirac particle 6), we obtair for
the differential cross section, asymptotically for s - «

do

1 (m2 s 2 ¢ 2
G ~ams (s 14+ 5 BIE - 55 141%), 1)
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and likewise for the polarisation

2
= me s 2 ¢ AN
P~} T B* A (% |4+ 5 BI® - - 14] ); (2)

m

the optical theorem further gives
tot ~ 2m
o Im (s A+B>t=0. (3)

Here, m is the mass of the Dirac particle, s the squared total e¢.m. energy in the s channel, and ¢ is the
squared momentum transfer, related to the scattering angle by
cos g ~1+ (2t/s). (4)

The polarisation is given along the direction k' x k, where k is the momentum of the incoming and k' that
of the outgoing boson. The equations are correct if terms of order m2/s are negligible; |#| has been as-

sumed to reach up to order m2.
1. mp scaltering. Here, the polansatmn is already given implicitly in ref. 1) the cross sections ex-

plicitly. For elastic scattering, n* + p - % + p, one has to replace

A-AtFs A, B~ BB, (5)
for charge exchange scattering, n~ +p = 7° + n,

A~--J24A B~-J2B . (6)

From isotopic spin and G parity considerations, only the P, P' and ABC trajectories (7 =0, G = +) can
contribute to AY, Btandonly p (T=1, G =+) to A~, B~. One has

-irep 111ap' -iraeg ge QABC
l+e 7 l+e s
_ 2te TTT(sS
At = 2m sin 7ap (9 ) ”O‘P' (s ) bAp. * sin ragpe <50) bA,ABC$ o (T)
i 1+ e-rn'aP (—)QP—I 5 i 14+ e-l‘rrO(Pv (i>apv‘l 5 ) 14 e'lﬂOtABC <i>OtABC-1 5 8)
sin map  \Sq BP ™ “sinmapr \so BP' " “sinmagpe \sg B.ABC >
. So 1-e ™, ¢ %
A= ey (?0' bap (9)
o -etimyy el
B = S, () omp (10)

The ap(f), ap:(f) etc. are the Regge trajectories, and the 5(f) are unknown residue functions of . All are
real analytic functions 7) with only right-hand cuts, thus are real for the physical values of £ < 0. The
quantity Sp is an arbitrary parameter of dimension (mass) , usually taken as 2m2, or as 2my, with u
the boson mass.

The polarisations then depend only on interferences of different trajectories and behave as *
p~$SPTeP or ~S%P (11)

if the P' dominates the p trajectory, or vice versa; in the former case, Pn+p and Pg-, have the same
sign, in the latter, opposite sign. Charge exchange scattering has P = 0, as it depends on one trajectory
only. The total cross section is, with by; + bp; = o4(f)
aP'(O)_l (0) 1

s
t = oP(O) + 0 pr(0) (—) + cABC(O) ( 5 F cp(O) (—~> ; (12)

* Calling ba; + bB, oi(®), xz = [eq sin T - ¢ sin m; + €4 €5 sin (e - )] (sin m; sin m])'l, where ¢; is the signa-

ture of the i-th trajectory, and
b Qo=
Ai\ ]
iy =xigoioy (2 - 240) ()

aABC (0)-1

the polarisation may be rewritten as
do
(g; P).n:i-.p = /-/16mm) [Xppr + Xp ABC * XPt ABC + (Xpy + Xp1o+ XABC p)] -
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from the experimental behaviour of the hlgh-energy cross sections, our ¢;{0) are positive except perhaps
for the ABC particle. Experiments give also 8 ap(O) =1, ap(0) =~ aw(O) ~ 0.4, a5(0) ~ 0.3 and aapc(0)<0;
further Re (de/df) ~ m~2 for ¢ > 0.

2. Kp and Kp scattering. For elastic scattering, K* + p ~ K* + p, one must put

A=~A9F A%+ A", BB+ B +B', (13)
for charge exchange scattering, K~ + p ~ K° + n,
A - -24A", B~ -2B'. (14)

From isotopic spin, parity, and G parity considerations, one has the trajectories P, P' and ABC contri-
buting to A9 (T =0, G = +, parity = +), wto A2 (T =0, G = -, parity = -) and p to A" (T'= 1, G = +, parity
= -). Accordingly,

s -i'nap ap lﬂan ‘iﬂaABC &ABC
o__"o\l+e s l+e l+e s
A4 =" 3m | sin map (so CAP* “gin nap: (so> CAP' ¥ Tsin nag g (so> ca,aBc(» (15)
BO 1+e lﬂ'dp QP]. 1+e 111an l!Pv -1 1+e lﬂaABc aABc'l :
+~ 7 Tsin ra —) sin ra s ) sin ro 5— ¢B,ABC » (18)
p P o] T¥ABC o]
s 11r¢.:z<_u -imoy, a1
o_"01l-e % l-e @S
A= 2m  sin woy, ( CA‘” ’ B = sin oy, (so €Bw s an
So 1 -e 1M ;o \% _ 11rap
y _ { = L
A" = Zm “ein map (so CAp > B = e Tap (so) (18)
The polarisation, again depending only on mterferences between different trajectories, behaves as
p~S%P'T%P or ~ s%w 4P or ~S*7YP | (19)

depending on whether P', w or p lie closest to P. Again PK+p and PK'p have the same sign in the first
case, opposite sign in the two latter cases, and there is no polarisation in charge exchange scattering.
The total cross section is, with ¢g; + ¢g; = o&(9)

ap+(0)-1 s pcl0)-1 0,,(0)-1 ap(0)-1
st o+ K0 (57l (5 B () ko (5

and the same remark applies as after eq. (12), except perhaps for the ABC and p particles.

I wish to thank Professor L. W. Jones and Professor M. L. Perl for discussions.
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