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a) for the singlet state of the nucleon pair

(3.4) 0 050 ofrloo;ws =8, ia & [¢(Bs)-3(-2)]
(3.5) argoolrloog vy =8, ib (NN | 7.7.0 D> x
% K [9(-Bs)+ 9(-54)]

b) for the triplet

(3.6) <0 0;' 1 vt ]TI 00;1Vvs =< y'la_f+i Oag aglv > X
x K [o(~Ps )+ ¢ (4)]
(3.7) SRS R [T] 0 0; 1 v> = |7 74D > x

X

<U'|bf¢ i T4y bglu';, X

X K[‘ﬁ(‘;s)“(ﬁ('i’)a)]

where K = (16 p® 1111)1/2 and the isospin reduced matrix element on the right hand side
ANl 7. T D = T T T;} T.7410,057 T,>; in the latter -, 7] represent the iso-
spin third component in the initial and final state of the meson. Here we have negle-
cted the D-state of the deuteron; but the above formula can easily be gemeralized to

include it.

The differential cross section for the three body process as function of the an-

gle of particle 3 in the center of mass of the particles 3 and L, or 3 and 5 is (*)

dasc _ 1 = . av®) -
(3.8) R R AL
or if we assume
(3.9) Dop = oy x [6(35) £ 9(-)]

we obtain, integrating on all variables except 0¥

g g *
[Tfi[ A

H&a g

do_ _
(3.10) FhE %

-
o 4 this angle 0%, from now onwards
' G
&
&
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where

+ 2 (3)
R S [ CN TR

The ambiguity in the definition of the systen where 0% is defined is easily found
to be only apparent: the weight factor wt can be expressed in the fellowing way, using
the symmetry of the invariant phase space volume for the exchange of p; with ps

]

) () (
(3.11) o - %Z-Uflﬁ(ps)la Tt [ ave) &

The second termrhas an integrand funetion, still symmeiric for the interchange of
P+ with ps: therefore the ambiguity is completely eliminated. We can choose for instance
the C.M.S. of the particles 3 and 4 to calculate 0*, To complete ocur task, to express
the differential cross-section (3.10) in terms of the C.M. amplitudes, we perform the Lo-
rentz transformation (2.17) of the amplitudes. For this purpose we calculate separately

the charge exchange and the gquasi-elastic scattering.

| do I - = 2 bgl2 . 2 2 2 -
(3.12) ol N | <uv| 7.7, | D] E—%L @+ (Togl®e o ]%) w]
(5.13) s . Ll v Gaglee 2 1egont + [amlz50 1052

We will go through all steps, only for the charge exchange cross section, while
for the quasi elastie scattering we give later on, the final result, in order to avoid
useless repetitions. We substityte now, to the laboratory'amplitudes, the expression

in terms of +the (.M. amplitudes, taking in account the invariance property (2.20)

(5.14) Bl gy = Tl ol [P e 1o 2 19) o c |
where
Bal®- 1v,]° -
(3.15) ¢ - L L -
3 |

€ is the relativistic correction %o the traditional formula (*}. This correction
seems %o be important only near the forward direction, because for high momentum trsr -
. - . . + - LK
fer is negligible since o ~ ¢ ~2 7% - But around the forward direction as from (2 -
- Lo

"o
ﬁf ~ bf, therefore the correction is very small and will be neglected for the mom{®r

L]
3 "I_.d'*lfi v
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The last step is to change the normalization of the C.M. amplitudes, such as to con-

nect the usual formalism of the pflase shift analysis

- = CEX| 2
dg _ |<NN|T..T4[D>|2 Ig | + CEXj2, 2 1 _CEXy= W
(3.16) g PEIEEAINE x 3 AT ) L 3 | g“=4
CEXy2
dg 1 [: g % o+ (’ CEXj2 2 | CEXi2\ _-
= = = W (2772 2 [ W
O legy 2 5 5
where
£ % [ £4-F4] for i-spin 1/2
and
fCEX = 53@ [f3-F4] for i-spin 1

and analogously for thspin flip amplitude.

(3.17) v & ele)

T(x) e

The factor 1/2 is the squared ratio between the isospin mairix element for the

deuterium and for the nucleon; that is

P|7. 700 = 715 < P|7 N>

..
M"‘.
where h
’ '1.‘
<PlFRNs =« /2 /2 [T 7.5 1/21/2 > s
™
~
- R
the above relation in general and holds for K, K and 7. . "
. : : CEX CEX , T,
The relation between:the conventional amplitudes £ ,g~  ard theamplitudes g 5B & T

oo ‘dvzzj 1 CEX
an<PETiT4|N> vl ;;)=f

Going through the same steps, we find for the charge preserving scattering

e o
oo LSl (1o S a1 v
{3.18)

- 2
e Ly, (1% e = 17}

where for isospin /2
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1 H
f+= Z(} 4 +f‘0)
7= Lp, - |

RENTNREN
and for isospin 1
o= %(2f3+f,)
g2 1or
= % (f3 - £4)

The commection with the o and f amplitudes is

o f ar®) 4 .
NTE S T
- dv 2 1 - -
o = — B <1\T|7"1T4|N>
./ a* g (2) £

In the charge preserving differential cross section, thewe are no Paetors coming from
the isospin matrix elements becazuse the matrixelements for the bound nucleon are squal to

the ones for free nucleon

<P [;.ﬁ|D>:1§ (<Pl7.7u|P> - < ¥[F7lns )= <P I|FFlp>

+
The W~ are the weight factors calculaeted by Stenger et al. (°). He uses certain approxi-
avis

- q .
later on. Thef;g@ﬁlt of Glauber and Franco (4) is found by noticing that the three body inva-

mations to ealcoulate the-kinematics and the factor , which will be examined in detail

riant phase space volume element contains the two body phase space volume element

o~

-~
e
- (s) {2) d’p
” 21 = T-_)j-s—
P ’P,f {3 ) av av )7 B
o '
L This volume clement is caleulated with the exact kinematics with ps £ 0: however it

is easy to convince omeself that it is a slowly varying function of ps, compared with the
wave function, and can be calculated for ps = 0, taken out of the integratlion symbol and
cancelled (*): then !

(3.22) W o= = —2—%};—2)—3 U ¢*(ps) d—;f—" if¢(p4)¢(p5) d—;fz]

(*) This implies that the definition of (* is given in the situation p, =0: as shown by .
Stenger (®) this makes a very small difference. .

."'W'WP‘"’MN‘\MW“IIMIW'H LT T T DN T el DR M Lt L G LTRSS R R L VLR G R R b bt T B LR A :
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As
6(2) =L p2 ms
& = 4 p» my
Es ~ My
(3.23) W ~ 2[/ 42 (ps)@ps t/w(pa)w(Ps)d3ps] =2[1 +54)] (closurs)
if B = 32~ 3s

where S is the deuteron form factor

[ eiA'r () r

The result of Jew (°) is obtained taking into account the Fermi motion in the factor

E%%;T @(2), that is considering this kinematical factor for an inelastic scattering of the

incident particle on & light nucleon (w*® > m® - 2 pl).

5 = /'¢ (§s)¢(;5'3)d3P5

In the interference term there are choice problems: we assume that the scattering oc-
curs on the particle 4 like in the first diagram of Fig. 1; this is not a bad approximation,
as the overlapping between the two diagrams is important when p. and ps have similar values.

In this way the cancellation oceurs inside the integral and we cobtain

£ [ o(o)o(o0) 222 =3

Es

) (=)
(3.20) W= 2 m[/ o (o) 5

Here the first definition of the energy (3.2a) was implicitly chosen and the flux

factor is

(3.25) 202) =y flpepn) (o) = 4 ok (w+pE) + oE0, *ZEa/ue 4pipamss

As seen from the above formula the factor is strongly dependent on the angle of ps with
the beam direction. This veriation is actually seen in the experimental data (), as it
will be discussed in the hext section. Since only this definition of the weight factors
has this asymetry built in, we believe that this is a good reason to prefer this last

one respect to others.

The same procedure can be followed in the C.M. system of the particle 3 and i4s if
we neglect the relativistic correction of the deuteron, or in other words we mantain the
rule for the deuteron vertex, given in Sec. 2, we arrive to the same formula for the dif-
ferential cross-section (3.14), with the difference that ¢ is rigorously zerc. However
the main difference is that we don't need to make the approximation that nueleon 5 is ab
rest in the laboratory system, to simplify the spin structure of the amplitude: this is

very simple and uniquely defined in the C.M. system.
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4. - NUCLEON MOMENTUM DISTRIBUTIONS

Before actually doing the integration on the phase space and tc discuss the behaviour
of the weight factors with the scattering angle, we study here the features of the integrand

function

(41) B = [g(ps) * ¢(ps)l?

that we call extraction factor. We will think for the moment that particles 4 and 5 are phy-
sically distinguishable, as it actually occurs for a charge preserving process, where we
have a neutron and a proton in the final state. In this case we can keep the form (i.1) for
the extraction factor and study its behaviour, as function of ps = (ps,¥s,ps,: Fig., 3 and 4 -
mw%wtmewmmmhedthmﬂmnEtW@Vw3®5m5ﬁr%=w,ws£=0am
cos 9% = .9 in the process K+D - K°pp at .6 GeV/c. In both drawings we see & moraine and a
pezk: the first is the region where the particle 5 has small momentum and therefore is cal-
led spectator, the second is characterized by large momenta of particle 5, which is recoil-
ing after having interacted with the incident particle. While the first is characterized-by
a negligible depencence on ds, the second is highly dependent on the angle. The top of the peak
{socalled "quasi-elastic peak") is méving with the scattering angle and its coordinates ps, ¥s
represents the recoil momentum of the corresponding two body process: in other words, with

a hydrogen target we would obtain a peak, much thinner, exactly in the same position.

It is seen from the drawing at large angles that there is no overlapping between the two

" bumps: in experimental terms at large angles, we know that the slower nuecleon is the spectator.
However at small angles there is overlapping or, in other words, the wave characéter of the phe-
nemenon shows off: therefore it is not possible to make the choice of the spectator, in the
same way as in the two slits experiment it is not possible to determine the slit crossed by the
particle. The range of angles, where this difficulty occurs, is obviously energy dependent: it

tends to become more and more limited with raising energy.

One can ask oneself: why the choice of the spectator is necessary? The answer is that
we want to determine the energy and the C.M. angle of the two body process for any event.
This can be dene, only if we assume a spectator model and know the momentum of the spectator.
In the forward region, it is therefore not possible to define the kinematics of the two body
process, and the analysis has to be dome in terms of the external variables, as for instance

the invariant momentum transfer.

4

However, if we are interested in the wholes angular distribution, we can forget about
this problem and define the "spectator": the procedure is to give a definition for it and
to check afferwards its momentum and angle distribution. We define it as the nucleon which
has lower energy. If we consider the distribution of events on the momentum of the nucleon
- satisfying this condition, as shown of Fig. 5 for the case K+D-~K?pp at .98 GeV/c, we realize
that up to 250 MeV/c, the experimental spectrum is reproduced by the simfle furiction depend-

ing only on the deuteron wave function and the kinematics

LU T IR e L U TR T S T P AT DL e T Ty L TR T T A TR R R S L L L T S L ] W R e -

L RN LN



- -

(2) 2
aoc . -— & (*)
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The region of high momentum (so called "tail") is however showing the still unex-

plained disagreement.

In the same way we can study the distribution in the spectator angle with the same
model, for various momentum region. We consider to gein statistic, the forward—bgcﬁﬁéra"
asymmetry for different mementum regions, that is the difference between the number of
events with O<cos #:<1 and ~12%cos #s20, normalized with the sum of all events in the con-
sidered momentum bin. As shown in Table I, for .98 GeV/c the agreement between theory and
cxperiment is satisfactory betwsen G. and .2 GeV/e, but surprisingly the agreement is
broken in the .2 + .3 GeV/c bin. On the "tail” region the agreement is restored, but it
is not very significant because of the disagreement in the momentum ‘distribution. If we
g0 to higher snergies, the simple function (4.2) tends to be not sufficient to explain
the angular behaviour. The reason is that at 1.13 and 1.5 GaV/c the total charge exchange
crosz ssction 1s rapidly decreasing with energy and the energy of the K'n system is very

gensitive to the spectator angle

(4. 3) 5= mi + ms + 2E.Fs + 2papez

This fact is an indicatien that the analysis of these data should take in account of the

Fermi motion.

TABLE T

The forward backward asymmetry as function of the momentur (in percentage).

s GeV/c P2 = .98 GeV/c pa = 1.13 Pz = 1.5
Exp Th Exp Th Exp Th
=+ 10,08 4.3 9.1 3.2t 4.8 8.9 0.0* 7.3 8.9
Aoe L2 16.7+ 9.8  19.1 4.3t 9,5  13.9 8.4213.0 13,7
243 2.1413.5 24,7 T23.LL.2 223 0.0%20.L 12.8
3 e .6 4.7410.7  60.0 28.6x 9.7  51.7 42.9%15.3 43.2

(*) We choose E~ because we assume that the process cccurs through a charge exchange
without spin-flip (see (3.4),(3.7). It is reasonable to assume that the amplitudas
contribute in this distribution only as a normalization factor.

4
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5. = COMPARATIVE DISCUSSION AND RESULTS

The present ssction is devoted to the analysis of the Stenger (®) procedure and to
the comparison of his and our results. Eventually, we consider the weight factors of Jew

(°) and compare it with ours.

The procedure of Stenger is very similar to ours: the main difference is in the normg

lization of the scattering amplitude, which doesn't affect the result for the cross-section:

] |
5 £i
G- e T JEEEE

Therefore the kinematical factor iz in our notation

(5.2) dr) Tl Ky pr BB g _aox 3(?) wl) .,

K2 T3k’ wlk) aE, PTW(E) B
where &k = § » Bp = Bz+B,+Es and k', E, are the corresponding quantities for the two body
process on .the mucleon at rest in the laboratery system, and P = fB%ZEi

His approximation is to take out gf the integration symbol in k and QP’ the phase
space volume element and the flux factor for the two body process, but mantaining the de-
rendence of the integration variables in the three body phase space volume element. The

value of P is caleulated for any value of k and g using energy conservation

(5.3) Ep = m+Epz Es+Ee+ds = Ban/nP+Q7+F +2 BeGh/a? +QZ+ P22 B-G
where 5 = B¢521 B

Q is thought fixed in the integration and determined with the two body kinematics on
the mucleon at rest, from the C.M. scattering angle.

Squaring twice the relation (5.3), one obtains

A2 - B
R * T
where A = m+E;-Es
Bzz mz—r-Qz
C=Q cos P™Q

The mein approximation of Stenger comsists in neglecting the term L402/4% with respect

to 1 and cbtaining therefore for P the simple relation

= _ A% - 4B
{5.5) po=

Tkis approximation allows the immediate integration on the angle 0 . He c¢laims to ob-

tain this relation simply expanding the sguare roots in (5.3) in terms of ZPQ cos P q/(u®+

+P2+Q2); but this expansion is possible only if the scattering angle is sufficiently small:

in the backward direction P~ @ ~ 54/2 ~ §$5 52 (where E, ware energies of the meson and

the nucleon in their C.M. system) therefore P-Q =~ P?; the above expansion parameter becomes

2P®/(m®+2P"}, which is very small only if m’>»2 F2.

<
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This condition is obvicusly violatéd for high energy and we expect this procedure
to fail in this region. To point cut the dependence on the angle P°Q of the value of P?
we have inserted in the Sfenger caloulation the exact determination of P® in terms of

various fixed values of cos (PQ) (Fig. L).

A5 shown on the Fig. 6 the Stenger calculation corresponding to cos P'Q = 0 {dot-
dashed curve) at .98 GeV/c for XD~ K°pp 1is very low in the backward direction. If we
give to cos P°Q values .5 and 1, (dashed and full curve respectively), the behaviour
in the backward direction changes considerably and it tends to the exactly calculated -
curve (see Fig. 7). This last calculation is deme using the same method of Stenger,
that is

aons
1) taking out of the integration the term EON 3(2)
2) determining the 3 body kinematics in terms of cos g§*, using the approximation 55 =0.

but no approximation is dome to reduce the number of integrations and a numerical method

is used to calculate the three-fold integral on the volume element d3psz pgd psd @sd cos fs.

On Fig. 7 we show the vesults for W at the different momenta of the X .65 (- — -)
and 1.%1 GeV/c (

+
characterized by W »> 1, is rapidly decreasing with energy.

). From that figure we see that the overlapping region which is

On Fig. 8 we show the behaviour with energy of the W in the "closure" approximation
(3.23). The main difference with the exact calculation is in the backward direction, where
the closure result is, for pz = .65 GeV/e, 10% higher than the "exact" result. This is due
either tc the cut of the spectator momentum ps < 250 MeV/c either tc the exclusion from

the integration region of the kinematically impossible values of 55.

In Fig. 9 we show the behaviour of W’+ with the momentum cubt at pz = 1.51 (— - -~
ps £ 100 MeV/c; —+—r—rw-= ps S 150 MeV/o; —— ps < 250 MeV/c).

Eventually in Fig. 10 we compare the results of W obtained by the method, described
above, (dashed lines) with the results of the calculation without making any approximation

(comtinuous line), that is
R N . . daox
1) keeping inside the integration V() ¢

%
2) determining the 3 body kinematics in terms of cos &; taking in account the Fermi motion

2

of the nucleon.

The result for the weight factors is very simple (3.24): however, we have to say that
in the second term of formula (3.2L) we cannot in principle determine the three body kine-
matics because, a3 from appendix B, we have to know the energy of the two body scattering
which in this case has tc be chosen between 83, and ss;;. However we make the choice 514
and‘calculate it, remsmbering that the overlapping term is large only around the forward

direction and in this region ss; ~ 8z5.

The results for the two different procedure lock quite similar, a part from the back-
ward region, which is influenced by the different approximations for the phase space volume
Fig. 10, 11).

SLLEUEE ] LICEETLL L
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APPENDIX A

A practical method to determine the constant in the relation between the deuteron
vertex and the non relativistic function is given in this appendix. The method consists
in the calculation of the pole diagram and the comparison of its expression with the T

matrix ‘with one pole in potential scattering., The diagram is

1 a1

| ] & ]

Qe gd

{a.1) < atat| (5-1) | arge)

- e P . 5(p-qi-al) _
i (37)45{‘11'”-12_1’) 1 PE'ME (2m 1(217)4 Nillz NI

. 4 to G'z 1
i (2m)*8{q1+a2-q1-92)(-) ToE T W

1}

where M is the mass of the deuteron.

Let us now consider this expression the C.M. system and the non relativistic limit:
then

ry
p* = (/") = hnf v I s b ~hnfes g
{4.2)

z 2
Y- M
Am2=(M+XE')—M.x"+ EXZNMZJFAXZ

2
where m is the mass of the nucleon, A;? is the binding ensrgy of the deuteron.
Extracting from the above expression the invariant T matrix, we obtain

G-2

(A.3) T = - MCZT N

let us new calculate the scattering amplitude in potential scattering, assuming.- that it

is simply a pole term in ¢® plane

(A.4) F = e 7o =—ﬁz—qz:;c?—
where

N® =fmf‘§(—i X, dr

and f,(q), f.{q,r) are respectively the Jost function and the irregular solution of the
radial Schroedinger equation.

1 LG TIPS S O B .
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The relation between the inveriant T matrix and the scattering amplitude in the C.M.

system is
(8.5) r-8w.fsf
The comparison between the two resulis gives the relation between G and N
(4.6) 68 = 64T E N°

wheres E is the energy of the nucleon.

Let us now consider the deuteron vertex,

P4
(M.0)

I*H]

and assume that ﬁz in on the mass shell. The expression of this vertex, apart from the

delta function in energy and momentum znd factors, is

G ~ G
(&.7) e )

The asymptotic wave function in momentum space is

{A.8) w(a) = - ;;'715'1;7 ?fl_xf

which compared with (A.7), gives the following relation

(£.9) g,?%? = (327 E)V2 ¢ (a)

where E is the energy of the on-mass-shell particle.

We want to stress here that although this relatvion seems bo be valid only for an
asymptotic wave function, it turns out to be true even for a general deuteron wave func-

tion, as shown more rigorously by Gross (*). In this case G is thought as a funetion of q.
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APFENDIX B

In this eppendix we consider in detail the procedure of calculating the full kine-

matics of the 3~body final state once 4 varisbles are fixed.

The method is based on the kinematical relation beiween the invariant quantities built

with the energies and momenta of the 5 particles involved in the process

45

These relaticns are easily derived if we consider two of the 5 particles as a single
one and reduce therefore the 3-body to & normal 2 body process; the relations are of the

following type:
(8.1) S12 + b2z + b3 = ses + m] + 0f + mS

This is the usuwal relation between the Mandelstan varisbles for the two body case.

The definition of the invariants is the usual one:

2

(pi+pj)

3. -
14
(B.2)

2

tij

1

(p; - ;)
Obviously we can consider as one body any pair from the 5 different particles and
obtain thersfore 10 different relations, relative to the 10 possible pairs of "incident"

particles.

In the analysis of the experimental data and the successive phase shift analysis,
the best choice of the independent variables is given by the three-momentum of one of the

outgoing nucleons and the C,M. angle of the incident particle-nucleon process.

The definition of 55 and the complete knowledge of the initial state fixes the in-
variants stz, t1s and ips ; the energy and momentum conservation fixes‘s34=(pz+p1—p5)2.

The knowledge of ﬁ: gives the possibility of determining the squared four momentum
transfer 123, once the energy of the two body process is known. There are now two diffe-

rent ways of choosing this energy:

1) taking the internal line off-mass-shell and keeping energy conservation on the upper
vertex of diagram

i
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(B.B) 3 = 534

2) taking the internal line on the mass shell and- violating emergy conservation

2 > > 42
(Buy) s = (/pz+ms + JpEemE ) - (D2-Ds)

Once tg; is determined through cne of these two methods, the procedure follows without
further ambiguities.

The first step is the determination of +,, using equation (3.3} and the one of the

same kind obtained congidering as oné\body particles 1 and 3.
(2.5) tag+Sas + Tag = Lasrmbsns+md

Summing these two relations it follows.
(B'6) te2q = "tzs‘t25“312+m$+2m§+m§+mf+m§

The second step is the derivation of linear equation for the invariants szs and tis:

considering the twe Mandelstan relations

Trattea+512 = sspbmd +md o+ nd
2 2
tis+b1a+854 = tas+ni - b+ o)
it follows
I
2
(3'7) S35= bestbos+s1z—8sa~t1a+mE -nd i

The invariant sss can be also expressed using (3.2)

(B.8) S35 = m5 + 5 + ByEs— 2 _15355
where
Ez = {Dﬁ + x5 ~t43)/2m !
(B.9) ps, = (tes-mZ-m3+28,F;)/2p,

1§

1
P = (BEem-g?,)?
By substitution of (B.9) in(3.8) we cbtain another relation between S35, t1z and tas.
Subtracting (B.8) from (B.7) we find a quadratic relation for tis. The solution for tis

suffers for a sign ambiguity, which is solved comparing with the two body kinematies.

The knowledge of t4sallows the complete derivation of 53 and momentum conservation
gives then 54-
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FIGURE CAPTTIONS

Fig. 1 - Two-body scattering diagram. The dashed lines correspond to mesons and the full

lines to nucleons.

Fig. 2 - Feynman graphs describing the deuteron break-up in the impulse approximation.
1 is the deuteron, 2 and 3 are the incoming and outgoing mesons, 4 and 5 are

the two nucleons in the final state.

Fig. 3 - Perspective representation of the function E+&V(3)/dﬂgdp5dﬂs for s = 7 and

cos #F = 0. The quasi elastic peak and the spectator moraine are apparent.

Fig. 4 - As Fig. 3 with cos #% = 0.9. In this case the overlapping of the quasi elastic

peak and the spectator moraine clearly shows off.

Fig. 5 - Momentum distribution of the spectator nucleon for the K+d -+ E°pp process at
0.98 GeV/c. Thick line refers to the experimental dats and the thin line to the

simplified model described in the text.

Fig. & - W versus cos ©* for the K'd - K°pp process at 0.98 GeV/c, as calculated in
ref.(®) for:
cog PTQ = 0.0 dot-dashed
cos P*Q = 0.5 dashed and
cos P Q = 1.0 full line.

Fig. 7 - W versus cos #* for the £a - K°pp process at 0.65 (dashed curve) and 1.51
GeV/e (full line), calculating the three-fold integral on the volume element
3
d ps exactly.

Pig. 8 - As Fig, 7 but in closure approximation.

. .
Fig. 9 -~ W wversus cos &% for the K+(1 + K°pp process at 1.51 GeV/c for three differvent
cuts on ps ¢ < 0,100 GeV/e dashed, < 0.150 dot-dashed and < G.250 full line.

Fig.10 - Compariscn of W versus cos #* for the K d - K°pp process at 0,65 GeV/c with
Ps < 0.100 GeV/c. The two curves are computed-with the two different proce-

dures explained in the text.

Fig, 11- As Fig, 10 with ps < 0.250 GeV/c.
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