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ABSTRACT
Results on the reaction ep =+ e'pwO are presented in the mass range
1.355 S W S 1.745 GeV at q° = 1 GeV’ and in the range 1.415 S W S 1,595

GeV at q2 z 0.6 GeVz.
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, . . o . .
From the angular distribution of the m meson the polarization terms
9 + 0y, UP and oy have been determined in a range of production angles

> * o .
from & < 50° up to © = 180°, Results on the total va -7 p cross sectilomn

are given,
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INTRODUCTION

. . 1
We have reported on an experiment on electroproduction of n-mesons )
+ 2) . .
and T -mesons ) in the resonance region. Now we report on the data of the

. 0 .
reaction ep >eprm taken at the same experiment.

There exist data on 7 production from Daresbury at q2 x 0.4 and
0.6 GeV2 ) in the second resonance region and some data from DESY4) in
the third resonance region and above in a limited angular range. The pre-
sent experiment covers the second resonance region (q2 x 0.6, 1 GeVZ) and
the third resonance region‘(q2 v 1 GeVz). The obtained angular distribu-
tions have been analysed in terms of the polarization terms oy * €0y

OP and UI.

In a recent multipole analysis of the existent data on pion production

Devenish and Lyths)

described the resonance region in terms of 11 resonan-
ces, These authors also used z preliminary subset of the present data. It
is the purpose of the present experiment to allow for a determination of

the couplings of the relevant resonances in the covered kinematic range.

NOTATION

We express the cross section in terms of the virtual photon absorption
. * . . . .
cross sectilon dc/dﬂﬁo in the CMS of the final hadrons which is related to
. . . . . * .
the differential coincidence cross section d°c /dE' dQe dﬁﬂo by the vir-

tual photon flux factor Ft (defined as usuallyG)):

5
2 * = Ft d(:é (1)
¥
dE' do_ de_, da_,

The polar and azimuthal production angles (fig. 1) in the CMS are denoted

* . .
by © and ¢. The ¢ dependence of the angular distribution in the CMS can

7)

be written explicitly as “:
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* (2)
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= op '+ o+ cos2$ Op+ /26 (e+1). cos¢r 9y

The parameter £ describes the polarization of the ﬁirtual photon (e.g.

P and OI

ref. 6). The cross sections OU’--UL’ o
. . ol o ‘
variant mass W of the final pm  system, the momentum transfer :q2, and the

are functions of the in-
*
angle © .

The tekms o and 0. are the cross sections of unpolarized transverse and

L
1ongiﬁgdiqa1 virtual photons. They can only be separated by chéﬁgiﬁg the
polariiation £, nbt done in this egperiment. Sp takes account éf the transver-
se polarization of the virtual photon and 91 is a transve:se-longitudinal in-
terference term. A study of the ¢ dependence for fixed © allows to separate

c, and o_.

+ e P I

the 3 terms oy L?

1f in addition to ome photon exchange we assume that only S, P
. . ; . < i
and D waves contribute, with total angular momentum J - 3/2, we can express

the cross section in terms of angular coefficients (cf. e.g. ref. 3):

—_— — ] — 2 »* —
Oy + eoL = AO + A] cos® -+ A2 cos O + A3 cos @
og = (C_+C 0*) sinZe® ¢
P o | cos sin )
= (D +D oF + D 26*y sino™ ’
o1 o * Dy cos 5 c?s sin

1f we allow for F waves with j = 5/2 the followiﬁg 3 terﬁs

b % 2 _% ' % -
A4 cos O , C2 e, D3
have to be added. The total virtual photoproduction cross section is then

2 * 3%, %
cos @ sin cos € sinf

given by:

A) (4)
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APPARATUS

The experimental setup is described in more detail in ref, 1. Only a
= short description igs repeated here. The measurements are done in an exter—
nal e beam of DESY. The primary beam hits a 12 cm liquid hydrogen target.
The intensity is controlled by a secondary emission monitor, which was
compared many times during the experiment to a Faraday cup.
“The' scattered electron is detected in a double focussing vertically bending
spectrometer. It is identified by a threshold Cerenkov- and a sandwich shower
‘countet,
The secondary proton is detected in coincidence with the scattered e  in
a non focussing spectrometer consisting of a vertically bending magnet, a
“System of proportional chambers mounted at the magnet exit, and a scintil-

lator hodoscope.

I-"DATA ANALYSIS

EE TR

T

The secondary protons are distinguished from w+ mesons by time of
fllchtl). Some pion background in the remaining proton sample was rejected
by requirement of sufficient pulse height of scintillator signals.

The reaction ep - epﬂo was determined by the requirement of appropirate
missing mass, computed from the detected electron and proton. An example
OF a missing mass squared distribution is given in fig. 2. Events in the
“fange of missing mass -squared from — 0.02 to 0.07 GeV2 have been used to

sl L L . o}
calculate the cross sections of the reaction ep —» epm .

: Acceptances and various corrections have been calculated by a Monte

- ¢drlo simulation of the experiment., Radiative corrections have been in-
"¢8tporated into ‘the simulation including internal and external radiation.
In this simulation the radiation of the electron has been taken into account

1n the peakln? approximation according to the formulas of ref. 8).

Sotie multlplon backgrourid has also been included into the simulatiom,

RN
ﬂ

léading to corrections ‘smaller than 3 Z.
R '
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The cross sections are corrected for empty target rate (= 0.5 %),

nuclear absorption (= 1.5 7), dead time losses, inefficiencies, multi

track events and random background.

RESULTS

A1l data have been taken with the central elect;qnusp@ctxqmetgr.angle

set to 15°. The polarization. ¢ ‘was, always clese to; 0.9. The erroxs given

in the figures are statistical only. We estimate an overall systematic

error of 6 Z.

' The measured angular distributioms range:from forward to backward pro-
duction angles in some cases. The ﬁolarization terms GU'+'€QL’iUP‘and oi
have been determined by least squares fits of the differential cross
sections at fixed W, q2 and cos8® according to the ¢ dependence of eq. 2).
Results of these fits are given -in figs. 5 to 7 and table 1 only if a range
in ¢ of at least 100° is covered. This is the case essentially in the back-
ward hemisphere. The backward cross sections. UII+ ao (fig. 3) have been ob-

! . tained by averaging over all events of a given W, qz-bLn Wlth:cos®*1< -0.97.

We estimated the total cross section Tot of Y, P > wop in some fange of
; W, where the angular coverage wWas sufficient. Opop W3S computed according

to eq. (4) fr@m-the_amgular;coeffiﬁients which were_detgnmineg_by least
squares fits to-.all differvential .cross sections of a given W,ngTbin, For

W 5 1.565 GeV-eq. (3) has been wused. For larger W values the cogff%g%ents

C_ and D. have been included. The curves in figs. 4 to 6|mep¢§sent,the

4’ 2 3
cross sections according to these fits. The results on Ut . are given in
9 . 6 :
table 2 and in fig. 8 together with the results ? of a prevqus‘experlment ). A

Due to lack of acceptance there may be considerable:exrors,at;q? .=.Q.,6__GeV2

2 2 .
and at W z 1.6 GeV at q =1 GQVZ.‘Tptal YR X cross sectlons are shown

for comparisom.
‘We have compared our results with the data of Shuttleworth‘et a1.3)
4
and Drlver et al. ). In general we' find that our dlfferentlal Cross sections
are consistent with both experiments. A comparison with the Daresbury data3)
is shown in figs. 3 and 4. Our results on total cross sections at q = 0.6

GeV (table 2) on the other hand are systematically below those

t
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from ref. 3) by about 25 7.

A complete list of all measured differential cross sections will be

given elsewhere,

The backward cross sections (fig. 3) show considerable structure in the
third resonance region indicating the presence of resonant amplitudes of total
helicity 1/2 of the ingoing virtual photon and proton. In the second resonance
region helicity 3/2 excitation seems to be more important than helicity 1/2
excitation: At W about 1.5 GeV the backward cross sections are very small
and show no significant resonance structure (fig. 3) and the angular distribu-
tions (figs. 4,5 and 6) are similar to those observed in photoproduction.

. . . ] 5
It is one of the results of the multipole analysis of Devenish and Lyth ),
. . . . \ . . 2
that helicity 1/2 excitation increases in relative importance as q changes from
2 . .
zero to a few GeV™, Moreover this increase seems to occur more rapidly at
F]5(1688) than at D13(1525). In this analysiss) some preliminary differential
cross sections of the present experiment with ¢ close to 90° had been used.

)

. p lo . . .
As shown in a recent experiment the angular distribution of the reac-

tion ep = epﬂo at W = 2.55 GeV changes rapidly going from photoproduction to

11)

space-like four momentum transfers. It was remarked by Moorhouse that this
change may be foreshadowed in the region of F15(1688) just as the dip at

t = -0.5 GeV2 and the subsequent hump first appears in this region in photo-
production. The present data cover the range from t = ~0.5 GeV2 up to the back-
ward direction at W 2 1.688 GaV. It is interesting to note that the cross sec-
tion at q2 =] GeV2 (fig. 4) essentially decreases from t = -0.3 GeV2 (cos@x

x 0.65) to t = -1.4 GeVz (cosa* x —0.15) or even up to t = -2 GeV2 (cos@*:—0.65)

. . 2 2
without the strong rise observed at ¢ = 0 at 1t| 2 0.5 Gev”.

Acknowledgements

We gratefully acknowledge the excellent performance of the Synchrotron crew,
the Hallendienst and the Rechenzentrum. We thank J. Koll, G. Singer, K. Thiele,
H. WeiB and Mrs. K. Schmbger for careful technical work, E. GanBauge for his

help in the early stage of the experiment.




References

1.

10

11.

12.

J.-C. Alder, F.W. Brasse, W. Fehrenbach J. Gayler, R. Haidan,
G. Gloe, S P. Goel, V. Korbel W. Krechlok .J, May, M. Merkw1tz,
R Schmltz W. Wagner, Nucl Phys. B91 (1975)386 o

S AR y
J.=C. Alder et al., DESY 75/29 (1975), Nucl. Phys

W.J. Shuttleworth, A. Sgfair, R. Siddle, B.: Pickingon, M. Ibbotson,

R. Lawson, H.E.Montgomery, R.D. Hellings, J.uAlkisén, A.B. Clegg,

F. Foster, G. Hughes, P.S. Kummer, Nuel:s Phys.: B45S: (1972)428.

C. DerEI, K. Helnloth K. Héhne, G. Hofmann, p. Karow D. Schmidt,
G. Specht, J. Rath]e' Nucl Phys. 833 (1971)84 ' o

R.C.E. Devenish, D.H. Lyth, Nucl. Phys. B93 (1975)109
elg. J.=C. Alder et al., Nucly Phys. B46 (ﬁ972)§m3r.

K. Berkelman, Pfdceedings of the Int. SYm@déiﬁm'énfEléttron

and. Photon Interactlons at High Energies, Hamburg, 1965

‘M. Gourdin, Nuovo Cimento 21 (196171094

G. Miller, Thésis, Stanford University (1971
J. Gayler, The51s BESY F21—71/2 (1971)

J. May, Thesis, DESY ¥21- 71/3 (1971)

F.W. Brasse, W. Fehrembach, W. Flauger, .J. Gayler, S P, Goel
R, Haidan, U, Kbtz, V. Korbel D. Kreln}ck Ja Ludw1g, J May,
M. Merkwitz, K.-H. Mess, P. Schmiser, B.H. Wllk BESY 75/23 (1975)

R.G., Moorhouse, Rapporteur's talk_pﬁesenﬁed;at the: Palermc Comfe-

rence, June 1975

F.W. Brasse, W. Flauger, J. Gayler, S, P Goel R. Haldan, :
M. Merkwitz, H. eredt DESY 75/ (1975)

Wmmr'ru‘ o r""u"w‘"'wr ™ uwn




* *
cos®@ g _+*eg o]
U L P O'I cost UU+EGL Op O’I

{ ub / s1) (ub / s1)

¥ o= 1,355 Gev ¢ 0,93 e s e nox 1,595 G < s g9 2w glos aer?
88 = 0,11 ESTLLE 3.25 +- N4
1,18 += Q9 0,13 ' =0.02 += 0.C& =3."15 G.el &= .87 =0.14 += 0.05 .02 += 0.02
1. 35 Q.16 =G.06 = 0.07 =0.H51 N.56 o= 0.0% =0.05 += 0.08 =-0.03 +- 0.0%
1.73 g.19 =0.21 += 0.C8 —0.75Y 056 = .11 «0.92 = 0.0% ~0.01 += 0.82
L.e8 Q.28 Q.09 +- [,.09 =0.6571 Q.e2 &= MG4 Dalé +- Q.08 0.0% s- 0.04
2.13 #- .15 0306 0.03 = $.12 =}.557 Noel e= 3,04 =303 = Q.05 -0.05 ¢- 0.03
2462 + b.21 G4l =021 *= Q.17 3453 3.568 4= 0,04 -0.03 += 0.04 -0.03 4~ 0.0%
2467 +- 0.23 0,57 -0.08 &+ 0,22 =3.350 0.0+~ 136 ~0.05 - 408 Q.04 +m 003
2,50 += Q.21 (P14 =Q.06 +— O.16 =2.25% Q.9% +- Q.08 Q.93 += 0«18 =0.i1 »= Q.OF
2.2% — 0,17 0.33 =0.03 += 0.15 =3.13%0 1.10 +7 5.13 ~0.%5T +- 0alS ~0.09 e 0,12
2,60 += 0.19 C.34 «0.04 4= G.id -2.a80 f.8% 4= 617 —0.46 += Q.22 €06 += G.18
2.02 ¢ €.17 $.33  -0.13 4= 0.17 ; 2
2,48 o= 0,21 C.237 =0a11 +- 019 won 1,625 GV BN L] 42 G.9a GV
1.93 +- 0,18 “1.28 += D.33 ~0.1% += O.18 =7.18% .30 *- 0uJ4
le3 #- 0,20 -1-10 += 0.31 -0.23 += Q.19 -0.93% 045 4= 004 -0.04 = D.04 0.01 +~ 0.03
L.58 + 0,29 =0.18 +~- G.3% 0,22 +- 0.25 ~0.957 0.51 += .03 =235 += C.0% 9.0T +~ 0.02

2 2 =3.757 L2 +- 2.03 =0.Q7 = .08

Mo= 1.385 Ge¥ 9% m L.0% GevV ~3.650 Nu%e += .03 “0.05 #= Q.04
0.50 +- 0.06 L =2.5e0 0,52 += 0.04 -0.03 4= C.06
0.5%6 += 0.22 ~0.%50 Q.88 = 0.0% g.12 += C.07
0,84 4= 0.06 R TRED] 0,77 s= Qu08 =003 +- 0.08
1.02 4= 0,08 ~3.2%0 N.85 +— 0.0% -0.05 - .11
1o49 & 0.0% -0.150 0.78 s O.14 -0,27 +- Gal3
1.29 += 0.09 =0.350 Q,BL += A3 =0.30 == C.33 0.01 #= 0.29
158 e 0013 2 2
L8 &= 0.12 Wow L.655 GV m G.90 qf = 0.92 eV
2.0% +- €.12 ~}.%85 Quth #= D.0%
.93 += 9,12 ~0.935 0.%8 #= .07 =0.19 += Q.1L 6.QT &= g.01
L.89 = {012 =3.850 0ué3 += 0.03 ~0.27 = C.04 Qa12 &- 0.0Z
1.68 #- 0,12 -3.752 051 - 0.03 ~0.05 - 0.0% ¢.09 +- 0.02
La7F o= O.l4 -0.6%0 0.58 = 7.03 0.08 +- £.07 Q.04 &- €.02

1+ 7L %= 0.13
1454 #= 0,13
Lebi & 0.i8
Ca%2 #~ 0T

=0.03 = .10

0.01 *- G.27
Hoa Lah)5S Ge¥

-0«963 0,50 +»= (0.08& L Q.89
—Q.993 Q.82 *- D.10
~0.850 O.44 += 0,13 “7.26 += 0,23
-3.750 8T = G, 24 ~0.1% = .04
~0.850 0.85 + 0.D6 -0.08 »- .04
—0.550 1428 = 0.G9 =9.11 e= 0.07
=0.450 La31 += 0.09 -0.10 = G.11
0,350 1.38 += 0.09 0.02 +- 0.08
«0.250 1.65 s= 0.08 3 9,91 - 0.1C
=0, 150 1.68 + 0,09 -0.250 1.29 *= G.24 4= 0.24
-0.050 1.57 += 0.69 -0.158 1.17 - 0.18 += 0.28
0,050 1.59 += ©.10
9150 1.98 ¢- 6,11 w = 1.71% t= Q.88
9.25¢ 1,48 o= $.13 0.65 *-
9.350 1.88 = 0,15 Gu42 +- -0.13 += Q.07
0.430 T.56 = 0,14 04 3% += —0.0% *r Q.04
0.5%0 1.11 *= 0.1% 0,33 o= —0.C8 - Uaba
04850 1415 &= 0,43 a4k *e =010 = 8,06
Q.42 +- 0.0% s- C.08
PERTLTIC cm 0,92 Afe a0z cav? 0,45 - 0.04 - 0,08
=0.945 0,22 4= D.04 Cuivd on 0.02 +~ C.0%
-0.935 Gubt — 0,12 - 0.0 0.55 #= 0.2%  -0.0L ¢7 0.22
~0.850 G.4T +- 0.1 += 0,10
~6.650 .97 +- 0.09 e 4.0% W= 1,745 Gev b= 0,08
-0.550 105 4= 0,09  -~0.14 += 9,14 .- 0.0% -p.985 5,58 +- 0.0T
~Q.450 1.35 +- 0,08 ~0.30 ¢- Q.11 + 0,08 “g.a35 0.3 4= 0.06  =0.11 ¢- 0.08
=0.350 1.50 4= 0.08  -0.20 »= 0.11 = 0.0% =2.850 0.20 +» 0.02  -0.0T #n 0.013
-0.250 1.47 += 0,08  ~0.25 +- 0.12 +~ 0,05 -9.750 0.24 += 002 -0.06 ¢~ 0.0%
-0.150 1.7 = 0.0%  -0.20 += 0.15% - 0,07 ~.650 .20 +- 0.03 L+~ C.05
-0.050 1.47 #= 8,09  ~0.% +— 0.17 - 0.07 ~0.550 0.30 +- 0.0% 0.€9 +- 0,09  <0.08 +- 0.03
0.050 1.49 += 0,10  -0.12 = 0.18  -0.01 #~ 0.08
0.150 1.39 4= 0.13  -0.11 «- .23 €.08 +- 9.10
0,250 Lo#R #= 0.15  «0.32 & 0,26  -0.08 +- .11
350 1,79 +« 0.18 6.52 +- 0.28  =$.00 +- 0.12
0,450 L.59 + 0.18 0.53 o= €28  —f.18 += 0.12 X 4
2 2 w oz l.ars GeV how Ca92 9" = g.a3 @V
W L.A7S Cev c= 0.92 27w 1,01 GV =-9,985 D 73 4~ Dula
~0.985 Q.34 4= 0.08 -3.750 1.22 #= 0.15 0,37 »= 0.23  ~Q.11 += 0.11
-0.%3% 0. 4% == 0.08 =7.5%0 1.8 &= Q.17 ~0.TT 4= O.Z4 «0.22 += 0.10
-0.850 0.48 += 0.07 -0.450 241 - 0.19 =091 = 0,27 .13 4= 0,10
-0.750 1.62 »= 0,22 -7.350 .48 #= 0,27 =0.86 - Q.36 - =0,20 +- 0.13
“0.650 1.02 = 0.11 -2.250 3.1% #= 0.25  =1.03 s= 0453 -{.20 +~ 0.14
=0.550 1.24 + 0.07 “3.1%0 2.BR #e 0,25 =2.14 s OuT4 =0.40 4= 0,21
~0.450 1.30 +~ 0.07 ~0.050 2,81 *= D38 ~1.53 o= 0,84 =0.00 #- 0.28
=0,350 1.55 + 0.97 3.950 2o l8 = 0038 ~2.73 = 1.97 Q.47 +- 0,30
=0.259 1.91 += 0.09 2 2
-0.150¢ LaTG += 0.09 Wox L.asy GeY L= 0.82 1 = Gusz GV
-0.050 1.78 #= 0.11 ~2.985 0483 +- 0.C8
2.050 1.79 = 0.1 ' -3.933 .47 5= 0.7 G.06 +— §.13  -0.22 - 0.06
G150 2406 += 0.20 -3.850 0.90 »+ 0.20 Q.08 +- 0.23 ~Guld +- 0417
0,250 1.82 = 0.23 ~3.850 1.32 +- 0.08 £.01 4= 0.12 ~0.33 +- D.0&
-1.550 1.57 4= 0.69 ~0.53 += 0.13 ~0.21 o= 0.04
u = 1.50% Ge¥ ex 0492 ~2.450 1088 += 0,09 ~0.39 4= 0415 ~G.22 +- 0.0%
«0.985 0.30 +- 0.06 - 34350 2.2 e 0010 =0.71 += 0.20 “0.1T en 0.06
=2.935 C.54 += 0.47 -3.258 246 s+ 0.13  —Deb5 e~ 0031 —tull sv 0.10
-0.85¢ C.TQ ¢- 0,08 -3.157 2.23 #- Q.15 —0a43 #= 0,34 =0.08 ¢~ 0.11
—0.650 L.CO +- 0.08 =0.650 2439 - 0,22 -0.38 +- G.al 0.0% += 0.16
-0-350 $.23 4= 0,07 2
~0.450 1.53 +- 0.07 Moo= L.47s eV L= .91 = Dl GeV
=0.350 1.7 «= 0.03 -17.,985 D.4é +- 0,07
0,250 1.9% - 0.1¢ -2.935 5.5% +- O.l6 “7.90 ev 9.21 =023 4= O.le
8,150 2.08 +- 0.12 0,450 0,83 ¢~ (.12 Bull 4= Q.20 =C.12 += C.0B
-6.050 1499 - 0.17 ~3.750 1.83 #- 0.2% 0.49 +- 0,30 £.00 +- 0.20
0.050 2.1l = 0.22 -3.450 L6k #= 0.CB  =0.13 = 0,11  =0D.49 &= 005
0.150 2-26 4+ 0.3% = b2 -0.550 1,82 = 009 ~0.22 *- Q.12 -0.k4 +- 0.0%
2 =0.46%0 2.07 += Q.09 =043 &= Q.16 =0.53 #= 0.0%
Mox 1,535 eV GV 0,550 233 4= Qo1 Q.00 »= 0.23 ~L. 50 4~ 0.0%
-0.98% 0.43 +- 0.08 ~2.250 2.68 += 0.13  =0.17 *= 0.38  <0.4Q *= 013
-0,335 .55 += 0.08 += 0.0% ~2.150 2,99 *~ 0.2% “Balt 4= C.51 -QukS es 0419
=0.850 Q459 +- 0.08 += 0,07 -3.050 2uET 4= Q.40 =031 s 871 ~0.27 4= 0D.28
-0.750 9,74 4= 0.07 += 0.08 R 7
0550 0.8 - 0,10 += 0.11 W oa 1,505 G 4= 8.9l T m Q.60 BV
-0.550 0.91 = 0.08 o= 004 -1.98% 0,47 += Q.27
0,450 1.26 + 0.07 +~ 0,85 -3.935 Co8D = Du04 fa08 4= .11 “0.24 +2 0.0%5
-0.350 l.#4 == 0.08 - 0.07 -2.330 LaC3 - 0413 -0.06 - 0.21 -0.33 s 0,09
~0,250 hatl »n 0,10 - 0.09 -3.756 La24 #= 0,17  =N.0k &= 0.284  =C.2A += 0.19
-0.150 1.68 += 0,15 0412 -9.857 1a€2 += 0,L9  =9.1T7 &~ C.10 -0.45 += 0.06
-0.050 LoES o= 0425 = 0.22 -2,550 1.92 += 0.57 o =0.26 *= C.l4 -0.55 +- 0.04
0.050 2.0% o= Oudé s= 0.35 -0.452 2.17 +- 0.11 *- 0.21 ~0.45 +- 0,09
P -9.3519 2.62 4= 0,14 “G.af wm £.21 -0.56 += 0,12
W on 1,585 GV GeV ~1,757 a4 4= M1T +lal9 +- 6029 0.30 *~ Q.15
-0.985 Q.23 + Calé
—G. 835 0.46 += D.03  =b.C3 #= 0.0%  =G.08 += 0,02 w = 1.535 GeV « w G.50 LY A
~0. 850 0.5% +- 0.05 =0.12 += 0.07 0,06 +- 0.0% “3.B85 VB3 4= 0.GR
-2.759 0.57 += 9.02 0.00 += 0.0 -Qa04 +- 4,43 -9.735 D.E5 == 0.LH -n.02 *- §.12 -0.18 +- C.OT
-0.659 D.76 #= 0,05  =0.05 &= £,18  «0.0% +- .05 -3.8%9 0,88 +- 0,07 ~0.18 +- G.11 =0.14 += D.OG
-3.55% 0183 4= 0.0a  =0.04 #- C.06  -0.09 +-0.03 -2.75% 1015 #= 0,10 =931 +- 0.l -0.24 +- B.11
-2.857 0.B7 += 0.0¢ 0,04 += 0.08 ~0.0% += 0.03 -1.650 1,58 +- Q.19 Q.14 o= 0028 ~Ga.20 += 0,18
«g. 359 1al4 += 0.06 =0T += 0409 =0.1G = 0,03 ~3.550 1.43 o 0.59 =0.5% #= Q.16 =027 s~ Q.07
-.252 1.31 +- 0.GE ~0.14 «= 0,12 =Geld o- 0.C8 ~2.450 1,88+ DLl “0.26 %= G.24 “0.26 »= Q.ll
-8.157 1.1 s= Q.11 =0.23 = C.l% -C.10 += Q.10 -3.350 1.73 e= a1k 0,16 +- 0.27 -0.21 +-.0.13
=3.050 1433 #- C.21 =%.33 += 0,24 ¢.05 »- 0,18 -3.2%9 Z.43 b= N.22 .57 %~ 0.5C =024 s~ 0.27
Wom 1,565 Ge¥ R ale 058 vt
R TR 0,43 &= 0.327
~3.935 0.81 s+~ 0.12  =0.36 += 0,20 2.1l 4= 0.10
"ot ) -)m57 SLEL +- .05 ~1.19 += 0,98 ~0.06 += 0.0%
&0 18 1 = ~3.75n A8 wn 0.GH  =f.3T 4= 0.18  =C.Z3 - 0.08
- =3.65%"7 126 += Q.17 T.22 = Qa3 C.08 +~ 0.ls
~3.550 1.2% = 3.CH ~0.2% 4= CGalb  =0.15 %= 0,08
~3.450 1.26 = 0011 =149 - 0.2S ©.09 +- 0.13
eryors 2 2
Mo La995 ey T TS g5 w G587 GV
) . ~3.985 LIS Y |
3 PR -~ P Bl - ~1.78) n.FE - GuBd -n.26 +- Oul% C.03 ¢- 0.O&
0 NOL CONLElLn &8n overalt s§yste-— FENTE 1235 += 0.1% B.2e +- Ga26 0.35 - 0.13

ORI T

LLETEN R ) T




. 0
Table 2: Estimates of %ot of YR TP from the

fitted angular coefficients (see text).

The errors are statistical only.

CItot Lub -l 'Utot: EUb ] .
W [Gev] ‘= 1 Gev? | q2 s 0.6 Gev’
1,325 30.9 + 2.7
.355 22.2 % 0.6
1,385 16.4 ¢ 0.4
1.415 14.2 * 0.4 22.5 % 4.1
1.445 14.3 £ 0.4 21.0 % 219
1.475 15.8 + 0.6 18.2 % 4.3
1.505 18.4 = 1.0 16.4 + 4.9
1.535 18.2 £ 1.5 18.6 +.7.0
1.565 13.2 + 1.5 ‘
1.595 15.0 % 3.4
1.625 16.6 * 4.1
1.655 " 10.5 £ 5.1
1.685 10,1 % 6.6
1.715 13.9 + 7.4
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Figure Captions

Fig. 1: Definition of the angles.

Fig. 2: Example of a distribution of missing mass squared computed

from the detected protons in coincidence with electromns.

Fig. 3: Backward 7° production cross sections as a function of W
at q2 = 0.6 GeV2 from DNPLB) and at q2 = 0.6 and 1 GeV2
from this experiment.

Fig. 4: Examples of angular distributions at q2 = 0.6 GeV2 in com—
parison with data from DNPLB) and at q2 =1 GeV2 from this
experiment. Solid line: cross section computed from the an-
gular coefficients (see text}. '

Fig. 5: Angular distribution of oyt 9 ©), % @4 and o1 (o)}

at q2 = O.6 GeVZ. Curves: o, + EGL (=), OP {(—), and GI(**‘)

U
as computed from the angular coefficients (see text).

Fig. 6: a) Angular distributions of 9y + eqp ), b (), and 91 ©)
at q2 = 1] GeV2 in the W range 1.355 GeV to 1.565 GeV,
Curves: cU * e0p (-, GP {(—=), and 9q (===
as computed from the angular coefficients (see text).

b) Same as fig. 6a) in the W range !.595 GeV to 1.745 GeV,

Fig. 7: o * E0p <), 9p (O) and Or (O) as a function of W at different

values of cos® at g =1 GeV,

. . o . .
Fig., 8: Total cross section of Y P +m p (¢ from ref 9, W this experi-
ment) in comparison to the total cross section of TP X

© from ref. 12).
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