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Abstract

The twofold differential cross section for electro-
production on protons was measured for an electron
scattering angle of 12°. The kinematic region covered
in this experiment was 0.3 (GeV/c)2 < q2 < 1.0 (GeV/c)2
and W < 2,9 GeV, The Bloom - Gilman as well as the con-
stant scattering angle sum rule of Rittenberg and
Rubinstein were tested and confirmed within the error
limits of 5 to 15 %.



Introduction

The total absorption cross section of virtual photons by
protons has been investigated in a series of experiments
[1-10] . Two different ways can be used to present the
cross sections [11]. One shows up the correspondence to
the elastic electron proton scattering [12], the other
emphasizes the analogy to photoproduction with real

photons [13].

Hand [13] splits up the photoproduction cross section by
virtual photons into two parts ct(v,qz) and ol(v,q2):

anar; = Ty (9 * €91) )

Here O and o, are the total absorption cross sections
for photons with transversal and longitudinal polariza-
tion respectively depending on the four-momentum trans-
fer q2 and the energy loss v of the scattered electrons.
£ represents the transverse polarization of the photons,
I'. is a kinematical factor and measures the flux of

£
transverse polarized virtual photons.

2 + 0 the longitudinal

In the photoproduction limit q
cross section dl(v,q2) vanishes and the transverse cross

section
o, (v,a%) » o, . (q°=0, Vv=E_) (2)
£ tot ’ Yo'

The correspondence to the Rosenbluth formula for elastic

electron proton scattering is shown by the expression
for the twofold differential cross section [12]
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Eo is the primary energy and eeAthe scattering angle of
the electrons. The structure functions W1 and w2 are re-
lated to Ops Oy by

W, (v,a%) = £ o (v,q°) (ha)
1 Uﬂeu t
Wg(v,qz) = K2 2q22 (ot(v,q2)+gl(v,q2)} {(4b)
haca q“+v

K = equivalent photon energy.

In the present experiment the twofold differential cross
section d2o/deE3 was measured in a kinematical region,
which is shown in fig. 1. Since the scabtering angle of
the electrons is Oe = 120, the structure function w2 gives
the main contribution to the cross section., To take into
account the contribution of Wl the following relation was

used
9 with R = — (Ue)

In the analysis we have assumed R = 0.2 which is in agree-
ment with other data [14].

Apparatus

The scattered electrons were detected by a spectrometer
(fig. 2) consisting of a bending magnet with a homogeneous
field, four two-coordinate wire spark chambers with ferri-
te core storage [15], secintillation counters, a shower
counter and a Cerenkov counter, The momentum resolution

of the spectrometer was * 0.6 % FWHM for bending angles

of 16°. The momentum acceptance as function of the radius
of curvature is shown in fig. 3 where measured and calcu-
lated values are plotted, which agree within the error
limits, The region of constant momentum acceptance was 2%,
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The solid angle of the spectrometer of AQ={(0.6820.01)msterad
was defined by the first scintillation counter and deter-
mined by a Monte Carlo calculatiorn,

Electrons of an external electron beam hit a liquid hydro-
gen condensation target of 3 cm diameter. The intensity of
the beam was measured with a Faraday cup and a secondary
emission monitor [16]. The scattered electrons were bent
vertically out of the scattering plane (fig. 2). The par-
ticle trajectory was determined by an arrangement of 4
spark chambers :which were triggered by a fourfold coinci-
dence of three scintillation counters and the shower coun-
ter. The shower counter consisted of four radiation length
of lead combined with three layers of scintillation mate-
rial connected to one multiplier.

To avoid any bias during the data taking period the Ce-
renkov counter was not included in the triggering coinci-
dence. But its digital signal was stored as additional
information to separate electrons from other particles in

the off-line analysis.

The following information of a triggering event was re-
corded by an on-line computer [17] and stored on magnetic

tape:

a) centroids of coordinates of all sparks in the
four spark chambers

b) pulse height of the electron shower counter

¢) contents of electronic: scalers

d) digital information of the Cerenkov counter

The computer calculated on-line the radius of curvature,
the spectrum of the shower counter and the energy spec-

trum of the scattered electrons allowing to test the ex-
perimental equipment during the whole data taking period.



Analysis of the data

The events which were recorded on magnetic tape were ana-
lyzed off-line after the data taking period, The contri-
bution of pions and Dalitz pairs had to be subtracted to
get pure electron spectra, The contribution of Dalitz
pairs was determined by reversing the magnetic field of
the bending magnet. In fig. 4 this contribution which was
lower than 20 % for the highest energy losses is plotted
together with the pion contamination and the measured
spectrum for one primary energy.

The pion background was determined for several ensrgy
intervals in two independent ways which gavethe same re-
sults, Fig. 5 shows three typical shower spectra be-
longing to different energy losses of the scattered elec~-
trons., The lower pulse height region is due to the tail
of the electron shower spectrum and the contribution of
the minimum ionizing pions. To separate these two parts
the information of the Cerenkov counter was used, which
allowed to determine the shape of the electron shower
spectrum. On the other hand the shape of the pion spec-
trum was measured by stopping all electrons within a lead
brieck placed in front of the collimator of the electron
spectrometer {(fig, 2). The decomposition of the measured
pulse height spectra into the pion and electron contri-
butions was done by fitting these two spectra to the
measured spectrum of the shower counter. The result of
these fits is entered into fig. 5.

These contributions and the target empty rate were sub-
tracted from the measured counting rates, Moreover the
spectra were corrected for the efficiencies of the coun-
ters and the spark chambers and for the momentum accep=-
tance of each momentum bin (fig. 3). Table I contains a
compilation of these corrections and their errors.



The electron spectrometer had a low energy resolution for
small bending angles, corresponding to low invariant
masses. Therefore the spectra were unfolded using the
energy resolution known from elastic scattering.

In addition to the corrections mentioned above radiative
corrections had to be applied. This was done by first sub-
tracting the elastic radiative tail from the measured
spectra and then applying an iteration method as given by
Mo and Tsai [18] to calculate the inelastic radiative con-
tributions. The interpolation between measured data points
was done along lines of constant invariant masses by a
quadratic interpolation formula., For the kinematical re-
gion of low invariant masses and high four momentum trang-
fers where no data points were taken in this experiment,
results of a fit to all known electroproduction data in
the resonance region [1N] were used to extrapolate from
the data of this experiment, The radiative corrections

are of the order of 10 %,

The total error of the cross sections were obtained by
adding quadratically the statistical error, the errors
listed in table I and the errors resulting from the ite~

ration procedure.

Results

The cross sections measured in this experiment are listed

in table IIa-e together with the total error and some re-

levant kinematical parameters. In table III the cross sec-
tions for some typical masses are tabulated, Fig, ba-c

show the cross sections

) ,
1 ddo _
T, aedE, C Op * £y (5)

for some typical invariant masses together with the results
of other groups. These figures confirm the good agreement



of the results of this experiment with those of former
publications. For invariant masses W < 1,8 GeV the cha-
racteristic strong four-momentum dependance is observed,

for higher invariant masses a much weaker qg—dependance
can be seen.
In fig. 7a-e the quantity
2 2,.2
2 v d*o 1+v-/q P ~1
W, (v,q°) = {1+ 2 ———= tg° (6_/2)}
2 °Mott dndE3 1 + R e (6)
R = 0.2
is plotted as function of the variables
oMy oMy + M°
w = and w' = (7
a | q

To guide the eye the scaling function f(w') in the deep
inelastic region [19] is plotted which averages the expe-
rimental values of the resonance region. In fig. 8 the
data for uw2 measured in this experiment are shown as
function of w and w' as well as the ratio wW /f(m‘) as
function of W° /2M., These figures demonstrate the intimate
connection of the electroproduction data in the resonance
and in the deep inelastic region.

The averaging of vw2 in the resonance region by the sca-
ling function f(w') can be tested quantitatively by means
of finite energy sum rules, We have calculated the Bloom=-

@ilman sum rule [20, 21]

\ w}
oM P G l , (8)
;—5 f VW, dv = f (w') dw

o 1
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at four-momentum transfers O.M(GeV/c)2 < q2 < O.TS(GeV/c)2.
To calculate the integral the measured cross sections were
interpolated along lines of constant invariant masses. The
values of the two functions vw2 and f(w') are plotted in
fig, 9 for some characteristic four-momentum transfers. In
table IV the two integrals are listed, integrated up to an
invariant mass of W = 2,5 GeV., There are deviations of 25%
to 17%, decreasing with increasing q2. This result is in
agreement with a recent analysis of Bloom and Gilman at
higher momentum transfers [21].

Rittenberg and Rubinstein [22] generalized the ansatz (8)
and proposed the sum rule

Vo
f {vw2 - f(w')} dv = 0O (9)

Vq

integrated along the line

q2 + bv = ¢ (10)

b and ¢ being constant.

We have tested this sum rule for constant scattering angles.
In this case the constants b, ¢ are given by

] . 2
b = 4 EO sin (88/2)
(11)
N 2 2.2
e = U EO gin (Oe/2)
and the sum rule takes the form
wl
2 Wy = fat) |
F(wi, wé) = J[ 5 dw! (12)
2M + 4E u'sin®(0 _/2)
wi o e

This integral has been evaluated by using measured cross
sections of this work (fig. 7a-e)and the scaling formula
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f(w') [19]. Moreover the contribution of the nucleon pole
was included.

The ratio
t ]
glw! wl) = Flugrastic? “2)
. =
elastic 2 wé (13)
sz
dw'
oM + NEow'sinz(GeIQ)

t
Welastic

is plotted in fig. 10a-e as a function of the upper limit
mé. The plot shows that the relative deviation of the two
functions in equation (12) is about 5% to 15% at wé > 8
giving strong support to this sum rule,

Following a proposal by Rittenberg and Rubinstein we have
used the scaling variable

2
wt! = 2My + & (14)
q2 + a2
where 52, a2 are free parameters. Also we have used the
function
W, = W
Wy = o7 VW (15)

instead of vwWs in the integral (12) to get rid of the zero
of v, at q2 = 0 (see eq. #4). Varying 52 and a? the best
interpolation of the present data by the deep inelastic
data [19] in the sense of the sum rule (12) is given by
the scaling variable

w'! = Eﬂ%_i_l;é (16)

q° + 0.4

The relative difference of the two integrals over vW, and
f{w') in eq. (12) is of the order of a few percent at
wh > 8 as shown by fig. 11.
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TABLE I

Sources of uncertainty in the measurement of dzo/deE3

Quantity Uncertainty (%)

Density of the target 2.0
Diameter of the target 0.5
Solid angle 1.5
Electron scattering angle 0.2
Incident electron energy 1.0
Dead time correction 0.5
Constant of Faraday-Cup Integrator 1.0
Efficiency of the spark chambers 0.5
Radiative correction 2 -4
Shower counter correction 0.5
Statistics 2 ~ 10




TABLE II
(Legend)
E3 = energy of the scattered electrons
W = invariant mass
q2 - four-momentum transfer squared
- 2
SIGMAO = (d O/deEB)measured
- 2
SIGMA1T = (d G/deEB)corrected
SIGMAT = 3 (d%0/dedE;) = SIGMAL/T
t 3 t

DSIGMA error of the corrected cross sections




TABLE I1 A

KINEMATIC VALUES AND CROSS=SECTIONS FOR THE MEASUREMENT
EQ = 3,50 GEV THETA = 1245 DEGREES

E3 H Q¥ %2 SIGMAD SIGMAL SIGMAT DSIGMA
MIKROBARN
{ GEV) {GEV) ({GEV*%2) (e ——— ) {MIKROBARN) (%)
- STERAD*GEV

% s o skl oRoR K e ok Aol ok R ok ol ok kR ok AR ol ek otk e ok sk ks sk sk ek ok oK koK

3.9077 1.078 0e 511 Vs 347 Ue 094 3{ie 8 2leb
34057 1. 097 06507 Ue 398 06202 594 3 10.1
34037 l.116 Qs 504 Ds 462 Ue 284 Tée i Te 3
3.017 le 134 Ue 501 Go 564 Ce44U 108.5 - Be7
2997 lel52 Oe 497 Os T41 {J+685 157.9 4e T
2977 1,170 Je 494 Ue 983 1.016 2204 5 4o 4
2¢ 956 1187 Ov 491 1.337 14536 3lbe b ho &y
249306 1205 Ue 487 1,636 1l.974 38807 4a b
24916 le222 Os 4 84 l. 775 2ellé4 400, 0 4o 2
2e 896 1le 238 U 480 1. 658 1,849 338.0 4e0
2e BT6 1a255 Ue 477 1,471 1526 270Ce5 3.9
24855 l.271 et T4 1. 311 1,287 22242 3.9
24835 1. 287 T 470 le 167 l.081 182. 4 440
24815 le30t3 Ue 467 1o 005 0.876 144.9 b2
24795 1. 319 e 464 Ve 345 (1. 823 133.7 be 2
2. 775 1.334 0 460 Ue 874 Oe 741 11865 49 2
26755 le 35U e 57 Ge 824 Ue691 109.1 L
20 T34 le 365 Ve 454 Oe 814 De691 1079 403
2e71% 1,386 s 450 0e 8UB8 08689 1066 7 4,3
2694 ls395 Je 47 Ge 798 0.683 105.0 4e3
20 674 le4l0 Jo 444 e B12 LeTl7 109.7 4o 2
Ze 654 le 424 Js 440 G 838 Qe 742 113.0 b4y 2
2e633 lo439 Ue 437 UeB52 De 763 115.7 4o 2
245613 lo4b3 Qe 434 0. 881 D« 806 1221 40l
24593 le 467 Je 430 O 941 U879 123, 0 4 O
26573 ls481 Vo427 e 997 (.958 145,0 4o
26553 1455 Us 424 1. 08O 1.078 1633 450
2e 533 l.5u8 Ue 420 1. 105 1,100 167.0 4o 0
2512 l.522 De417 1.067 1.022 155.8 4ol
26492 1.536 Dedlé 1, 037 Ce Q67 14T 7 440
20472 1e 549 Ve 410 Us 962 Vs 858 131.6 41
20452 i.562 Ue 407 e 924 Ue811 124.9 bo2
24432 1,575 De 403 UeB892 Ge712 119,56 be 2
20412 1,588 Us 400 0. BBU De 751 117.0 4¢3
2¢391 le 601 Je 397 Qs 859 0723 113.3 hot
2371 lebl4 (s 393 Os 847 U720 11345 4a y
20 351 le627 n 390 Us B46 (e 723 . 1l1l4.8 443
2¢ 331 le 639 (. 387 s B70 0e753 126G+ 5 4e 3
26311 ls652 e 383 U. 882 U771 1244 4 bod
2e 290 le 664 e 3 80 Cs 919 GeB22 "133.7 4ol
2¢ 270 1.677 0.377 Ov 944 Ue 840 1377 4ol
20250 1l.68%9 De 373 Us 922 0.811 134,1 4o 2
262306 1. 7G1 Ue 374 Ue 915 e 796 132, 8 bo 2
26210 le713 Os 367 0w 887 Be 759 127« 8 4o 3
2e 190 1,725 Ve 363 Ue 860 G725 1232 do bt
24169 1. 737 Ue 369 e 822 D.6606 11462 4o 5
2¢ 149 le 749 Qe 357 Ce 786 {618 107.0 4o T
20129 le761 De¢3563 Ce 759 0590 103.1 498

24109 1.772 J¢ 350 Ue 733 Ge 560 98 9 5.0



TABLE Il A (CONTINUED)

KINEMATIC VALUES AND CROSS=SECTIONS FOR THE MEASUREMENT
EU = 3,50 GEV THETA = 12+ 5 DEGREES

£3 W Q% %2 SIGMAU  SIGMAL SIGMAT  DSIGMA
. MIKROBARN ,
( GEV) (GEV) (GEVH¥2)  (m=mm—m——— ) (MIKROBARN) (%)
STERADXGEV

3 oo ok e 4ok gk o b s e s ok b ik 0K A HO0R ok K a0y sk ok kol ok kol ek ok e sk oRon ok K ok ok

2. JB9 le 704 Jo 347 {ie 135 i7e 566 lOu. 9 4e 9
Zeliby 1s 795 Je 343 Ve 718 Ue 531 95,7 56 1
o106 8 1.807 Ve 344 e TLOE LeSGu 994 1 S5a 1)
2428 i1s818 Ue 337 e TL3 UeB529 97 & ¢ 2
2e( U8B 1.829 ije 333 Ve 698 Le522 9Te 1 50 2
1.988 le d41l w334 s T3 Ue 531 99.8 Sal
le 968 la 852 U 326 Ce 677 Le 496 Q4,42 5S¢4
1.947 leB863 e 323 Ue 695 Le5l8 99 4 53
le 927 le 874 Je 24 t1e 6435 Ue 535 Y8a 5¢ 4
1.9)7 1. 3€5 e 310 e THB Ueb32 1443 543
1,887 LeB96 1ig 513 Le 678 De494 F8e U 5.6

l. 867 leSCL 7 Ue 31U i 652 . a5 Gle 6o 2



TABLE Il B

KINEMATIC VALUES AND CROSS-SECTIONS FOR THE MEASUREMENT
EQ = 4oL GEV THETA = 12.0 DEGREES

E3 W Q**2 SIGMAL SIGMA1l SIGMATY DSIGMA
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{ GEV ) (GEV}I (GEV%%2) (== } (MIKROBARN) (%)
STERAD*GEV

ko 3 KR o o g b o 3 R 3 Aok ek ol R R ok o Ko ek s Aok ok o o ok 3ok ok ok KOk
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32382 le 204 Ju 591 1. 058 1295 2B3.4 5¢2
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TABLE II 3 (CONTINUEDI}

KINEMATIC VALUES AND CROSS-SECTIONS FOR THE MEASUREMENT
EL = 4eUu GEV THETA = 12.0 DEGREES
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22325 la9l2 Ue 407 Cs 613 Gebll 984 5 Sa T
24305 1.913 e 4U3 s 589 et 72 Gle9 be 2
2¢ 285 1923 ~Je i99 Ve DOT U.‘]—‘HJ Bbe % 6o b
20 265 10934 Ue 396 e 571 Us 448 B0e9 be 5
2e 244 14945 e 392 Ue 578 Det58 9le 7 6e3
2e 224 ls356 Js 387 ve 556 Ve 28 864 5 6o 5
2v 2U4% 1o 960 Js 385 Us 5T9 Us 460 93. 8 6o 3
20183 1. 977 ve 382 Ue 588 Let T2 973 6ol
24 163 1.987 Js 378 Us 565 Le%36 O, 7 6 6
2ell3 1.958 ve 375 Ve 573 Us 448 4.1 be 4
2el22 cetiiB Je 371 Ve 5T6 Gak52 9549 6o &
201012 2eul8 Je 367 e 537 lLe 398 B5e 2 Te 0
261332 cewl2 e 36% 530 {e385 83. 27 Te 4
2eL:61 2ei139 We 361 °  Lebib Le 384 83.9 Te b
2+0%41 Zeti9 e 357 Us 528 f.e 385 B4e 9 Te &
26421 24159 e 353 D520 G373 83.0 Te 7
2eldidl Zelib9 e 254G e 551 Vel b 93,1 6o 9
1,980 2ei3 79 Us 346 Ue 515 LUw3bT 83.3 7.8
1. 964 2e 189 e 343 Ca D17 ) Le369 B4. 6 708
1,940 240939 1Js 339 e Sua Le347 Bue & 8e1
1,919 Zalv 9 e 336 e 4 92 e 330 T7e 2 8.9

1,899 24119 Je 332 Je 479 Le3ls T4el 9. 6



TaBile II C

KINEMATIC VALULS AND CFOSS-SECTIONS FOR THE MEASUREMENT
EL = 4436 G2V THETA = 12,15 DEGREES

E3 b Q¥ 2 SIGMAU SIGMAL1l  SIGHAT DSIGMA
MIKROBARN
{ GEV) (GEV) ({GEvV*¥2) (e } {MIKROBARNY (%)
STERAD*GEV

3 o s o S AR R R ACROR ok o R ek Ok Sk ook e et o ik ok ok R i o e ot R o ok o O K o ok o e o ok ke

3¢ dub 1,093 UJe 725 Ualla =l 02 ~0s 7 10U.u
34785 lells veT21 e 25 Ue 137 5de & 43.6
3,765 l1.131 Je TLT e 218 velée 494 2 3% 2
30745 1. 154 Jo 714 tio 348 e 317 99,1 17.9
3. 724 le168 Je 710 Ue 456 e 69 1370 12. 7
3. 704 ie136 s 7136 1 BES Le 649 1760 4 1Ue G
3684 le 203 Ja 702 Us 6 0% VeBl4 213.1 Be 5
3.663 la220 e OJE iia 785 LeOBT 2464 6 Ts3
3.643 1.237 Ue 634 f T8U ve933 2237 Te 2
3.623 1.254 Ju 6543 e T16 tie 184 181l.3 Ta 7
300603 loec71 Je 686 tie 625 Ue637 i42.4 Bel
3584 1a 287 e HH3 U 573 Leb5b1 1219 Be 5
3,562 le 3tig e 6T Ue 493 {e452 5546 1iel
2a542 ly32G ye 675 e 5137 Led75 86l Fe 2
3.521 ie 335 Jab?l U 4Ty e 36 B88. 2 e &
3,501 12351 e 6O T ve 4113 Ve 352 69, 8 10. 8
3481 lo 366 '3. 663 Us 449 tlatl? Ble 4 Bse 9
3.46L l.382 e 653 tie 412 We3T3 Tie 8 9.9
3e 440 1337 Ju 656 Us 456 Ue 836 52+ 8 Ga 5
3 42 le4i2 Je 552 e 478 vedbl 86'2 Be U
3e 4iiis La426 ide 648 (e 4L 3 e 357 ©be 3 Ge &
3,379 le& 3l uw 64% e 5yl (e %499 91+ 8 Te &
3e359 1.456 de Oh Js 496 eb4B4 B8ae & Te7
3,339 Le470 Je 636 3¢ 533 Ue 530 966 2 Te
3,318 l. 484 Je 632 v 558 ab72 103.3 6a 1
3,298 1e493 e 628 s 648 UeT}2 126,1 Heu
34278 le5l2 e 625 e 621 Ue 6L 117.3 6ol
3. 257 leb2e Je b2l Je 617 o634 113.3 Gl
3. 237 lo D4 e 517 e 595 1:e 587 10540 6o 2
3.2].7 1. 553 e 513 Ve 573 ' 1.,0555 98!8 6.4
3197 la567 s 607 v D48 ve 517 G2a % 636
3,176 laddis }e BUS e 528 tle 4388 8659 628
3,156 10593 Je 601 te 537 o498 BSe 7 ba b
36136 l.676 Je 598 (541 Le SUE Fle 2 6«5
2,115 lu6i© e 594 (e 5U0) et 59 82410 6e 8
3,095 la632 Je 59U e 527 Le# 93 S8e4 6e 5
3.uT5 Lebu5 Us 586 Ve 548 Led21 ) 93a. 6 be 2
3oukb ic6306 Je 582 594 Us 581 lude 7 57
3034 leb67U e 578 s 67T Je b4 1u9.32 5¢6
3,014 la683 Je 574 e 612 Le E0IS ‘119, 9 5e 6
2:594 12695 Je 5T (16 555 {76 519 G4e b be 2
24973 1e 7048 e 567 e 586 Use 562 1¢3,u 57
24953 le 724 Ue 563 (e BB (s 523 G960 4 Gl
2¢ 733 1.732 Ue 559 e 543 Ue 504 $30 3 6v 2
2¢91c¢ lo744 Je £EB5 s BOL e 515 9549 60
2892 1l 756 Je 551 s 532 Ve T7 89. 3 6e 3
24872 la768 e £47 0515 Uatb? Bés 1 6s 5
2uB52 1,78y Wo 543 ve 4BZ Le4l5 T8e 7 TelU
20 331 s 791 Je 540 e 499 L.e439 B3.7 67T




TABLE II C {CONTINUED)

KINEMATIC VALUES AND CROSS-SECTIONS FOR THE MEASUREMENT
EU = 4¢36 GEV  THETA = 12,0 DEGREES

E3 W Q %2 SIGMAU SIGMAl SIGMAT DSIGMA
MIKROBARN
(GEV) {GEV) (GEVH%Z]) e i } (MIKROBARN) (%)
STERAD*GEV

.35 20 3 405 o e gk okt s ok ok kol koK Rk s K AR R R R ROR sl s KR o ok b kR ROK ok kK ok

20 811 10803 ‘)o 536 Ue 498 Ue435 8306 6.7
2a791 1815 e 532 Je 473 Ue205 Tde 3 Tel
26774 1.826 Ve 528 De 477 Oedll 799 Te®
2u 15w i.6138 Je H24 De 502 Ua k46 87e4 be 5
2e 730 1,349 e 520 e 518 De&b65 S1.8 6o 3
26 T10 le B ils 516 b 72 Ue 399 T 4 Ts 2
2. 687 1s872 Je 512 Jo BU4 Gedbs HBe 9 6e5
2e4 669 1.883 e 59 Led&5U Uas3T2 75 2 Te 5
2o 649 1.8%4% Je 515 Je 481 Ledlb B84, 6 6e 9
20628 L1s9ub e DUL Ve a1l iJa 405 83,2 Tel
2ebH 1B l.51i0 Js 437 Je 467 e 397 B2e2 Teiu
2e 588 1¢927 e 493 e 461 Ve 387 8Ue 6 Te 0
20567 1. 938 e 489 s 490 Us 425 89,2 64 b
2u547 20949 e 4 85 e 4] Ue359 T6el Ta 7
20521 1l.959 b 481 et T4 GedD2 B854 9 Ta 0
2: 507 ie97v e 473 de 434 e 350 T5e & Te9
204866 l1e981 e & T4 Ve 465 Ue 391 B4e9 TeU
2e 466 1o 561 Le 4700 Je 434 Ve350 Tée 7 Ts T .
2. 446 2v TH: 2 b 465 {435 e 351 T7e 6 T 7
20 425 Z2elild Je 462 ve 418 Ue328 T362 Ba 2
2e 405 2elicl e 458 Ue 449 {te 365 82e1 Ta3
2. 388 e b33 e 454 v 441 Us 354 8{)e 3 7.6
24364 2e-243 8¢ 451 U 4 UG Le302 69,1 84 9
2e 344 2eub3 Je 447 Us 425 (e329 7548 Be G
2¢ 324 2e:lb% Je 443 s 414 e 315 136 2 8 4
2. 3L 4 2ei T4 Ve 433 Uo 4l 3 Ue313 73«5 Be 5
2e283 24384 Je 435 Ge 411 Ca3l2 T3.9 B8e 2
24263 2044 Je @31 Qe 4ll . Ce313 Té4e 8 8. 4
20263 2ol 4 Je 427 o 415 Ve 302 7246 Ge 8
2e el 2ellé4 Ue 423 Ue 397 Le 290 T3a5 8,9
2¢ 202 2¢12% Ve &2-J Us 415 Ve313 764 8 84 4
2,182 2el34 Je &lb Ue 396 Ue286 e 7 Ge 3
2e¢ 162 2e143 ekl Ge 428 ve329 8261 Be1
2« 141 2¢153 U 538 Us 381 Ue 263 66l Ye 9
24121 24163 Je 4U% e 426 Ue323 8le 9 Be 2
2elil 2a172 e 4L Je 393 Ue 275 TiUe % Fe 6
2. UBU 2.182 Je 396 Le 353 Uedl9 5645 11.8
2: J6U 20192 us 393 Us 382 Ge 261 6749 10evy
2,040 - 24201 Je 389 Js 341 Ve 209 S4e 8 11.9
2,019 2+ 211 Je 385 Us 374 Ce250 660 2 1Ge 3
1. 959 26220 ) 381 Ue 370 De 243 644 9 1049
1.979 24 230 Je 377 Ve 374 Gel45 66y 2 1Ge 6
1,959 2e 239 e 373 Ue 349 Le2ll 5745 12,5
1. 938 Za 248 Je 3E9 Us 363 0e 238 656 & 11,3
1,918 2a 258 Ve 365 e 332 Uel92 53.0 1445

le 898 2e b7 Ja 362 Ue 375 (e 250 69,9 1l.4



TABLE [II D

KINEMATIC VALUES AND CROSS-SECTIONS FOR THE MEASUREMENT
EV = 5eul GEV THETA = 1Z2.0 DEGREES

E3 W Q¥ %2 SIGMAD SIGMAL SIGMAT DSIGMA
MIKROBARN
( GEV) (GEV) ({GEV**2) (mmmm———— ) (MIKROBARN) (%)
STERAD*GLV

3 ik 0Ok oK oK sk A 3% ok R A HOK AR 8 R R e ok K e SRR KK R R R AORK bR ok kR F Rk Kk

49:)71 le3l6 e 89 ije 252 Ve 24l 6543 2302
4051 14333 Je 8E5 e 222 Uel97 52« 2 22e1
- 4e30 le 349 Jo 381 Je 202 VelT1 Gée 2 220
4o 009 1s 365 Je BT6 Je2l8 e 196 49,5 1744
3. 989 19381 ’Jo 672 Us 206 U.264 65.4 1203
3,968 1396 Je BHT Us 253 (e 253 61le5 12. 4
2.947 1.412 Je £63 va 264 el b2 62.8 11.2
30,926 le427 e 858 1ja 275 Lel2Tu 638 1. 6
3.906 le %42 e B53 viw 299 Ve 30l TJel Fe 6
3.885 1457 Ve 8349 we 354 e 376 BGe & Beol
3,864 la472 1Je 344 e 369 e 395 Giel To
3. 844 1e487 {la 8B40 e 3 Bl Vel 944 2 Te
3,823 1.50a Je 835 e 427 (vaBs 1ude & Ge 3
3,802 l1.51¢6 Je 331 e & iil Catrhl) 974 @ b2
2,781 1e 530 s BEH vie 395 Lekdl 93:.3 be 2
3761 Ie 544 S 322 Ce3b3 Le 357 7845 ba &
3s 740 Le558 Je 317 (e 334 Ve 326 Tiet 6e 6
3. 719 1.572 e BL3 e 339 ie327 Tle 2 be 3
3,699 le586 Je 843 U, 316 e 297 b4s 6 Ge 3
3.678 1,599 o 3904 e 3009 Ve 292 6243 Ee3
3,657 leol3 Jo 199 L 346 $e343 Tael el
36 636 le6626 e 195 e 330 Ue 332 Tia 8 S50 8
3,616 lebde Jo 79U Le 343 ve338 ETSY 5.8
3. 5495 le 653 we 186 e 382 Le391 B4e 5 543
3574 l.666 wa 181 s 397 {e418 9ie 2 5s 2
3,553 1,679 Je 777 tre 406 Ue%lb 92.1 Seli
3,533 14692 e 712 e 4 U6 (el Q. b Bat}
3a512 1e Tii4 ‘Jo 167 e 4UY Get2l Yie 520
3e491 ie717 Je 163 e 389 34392 8541 el
3e47T1 le 730 we 158 we 3TT we371 Blie T 5el
324546 1. 742 iJa TS% Yo 303 Lel4b 7541 503
3.4259 1.755 o 1479 Ce 361 ve342 Téa b 5¢1
3.4uU8 1.767 e T45 e D4U Ve 316 69 3 S5e¢ 3
343006 1,779 Je 140 e 336 e 31! 6345 5¢ 3
34367 l1e791 Us 736 {ls 363 Gell8 Tie l 5.3
3. 346 1. 8u3 Jo 731 (s 334 (e 315 69 9 5.1
"30326 1.815 Jo 127 Ge321 e293 . 65,3 5.4
3, 305 1e827 Je 122 Ue 24l e 321 Tls6 be 9
3e 284 14839 e 718 e 3179 e 291 65 & 5s 3
3,263 1851 e T13 \ie 224 De297 ‘ &Te s 52
30243 lago3 e TU9 Ue 363 e 351 795 bo T
36222 1la 874 Je TU4% Us 330 Jo 3114 6% 3 50
32201 1, E86 Je TUJ Ve 342 , i,e319 T3.0 4e 9
3,181 lLe897 Je 695 Us 349 Yo 330 Tba 4 8
3,160 la9u9 s 590 fle 330 te3lC Tis 8 44 9
3+139 1o9du Je 0 86 Uo 3444 Le3lé 73.2 4e 9
3.118 1,931 Je & 8L (e 343 ue 3l T35 449
340,98 le 742 De 6TT e 322 Uec 88 67«8 5 2

3.077 14954 Ds 672 fe 330 Ge 297 Tue 3 Sl



TABLE I1 D (CONTINUED)

KINEMATIC VALUES AND CRUOSS~-SECTIONS FOR THE MEASUREMENT
Ev = 5S¢0 GEV THETA = 1240 DEGREES

E3 W Qx =2 SIGMAU SIGMAL SIGHMAT DSIGMA
MIKROBARN
( GEV) {(GEV) (GEV*%2) e ekl } (MIKROBARN}E . (%}
STERAD*GEY

¥k o oo o ol b s stk sk A o o o R stk ok A ROR e oKk K ok kR ok # R R ok ok 8 Rk ok ok kb Rk

3,050 1965 e 668 Ce 334) Le298 Tlel 5e1
340335 1.976 Je 663 Ua 326 {16 293 Te 3 5:2
3,015 Le 98T e 659 e 328 Ge 296 Tla % S5e U
2e 994 le 698 Ve 654 Lie 329 te 298 72a4 502
24973 Ze LU B Us 05y Ue 339 Ve3lu 759 5e¢U
2e 953 Laul@ e 645 Lse 318 Vsl 6Te 6 54
2.932 2e i 30U Je 641 Ve 292 Uec43 blin 2 5.8
26911 2ol i Je 636 e 313 Lec68 67e3 S5¢ 4
2.87) 26051 gy 632 Ge 303 e 261 654 6 546
2,879 2uilibZ Jde 627 ue 313 LelT3 6992 Se 4
20849 2T & e 623 e 312 LVedTl 69,3 5¢ %
2e 826 2auB3 je 618 Ly 307 Uel2b7 68 T 5e5
20808 293 Jo bl4 Ue 306 Le 264 684 3 545
2e 137 2ell:3 we 6UY Ue 3U8 Lecb5 69 U 545
26 766 2ell4 e 504 (e 296 e 248 65,2 Se 7
2e 745 2allh e b IU Ue 303 GeebhT 68. U 5.7
2eT25 2o134 Uea 595 e 3U3 Ue258 68e 7 Se7
2e TUW 2e 144 Je 591 e 297 Ue 251 6T7e 2 Se 7
cabB3 2el34 e 580 O 3U3 (e259 T0e O S5e 7
2¢ 663 Zelb4 Je 582 {16 297 Gal4T 6743 58
2e 042 2174 e 5TT us 298 e ld7 67.8 5.9
ceb21 2elb4 Je BT3 s 296 Lo 266 6840 5.9
2e 6O ZolT4 Ue 568 Ve 34 Hel54% Tiie T Se T
Ze 581 2ell G Ue 0% {je 296 GeZ44 6Ba4 4 5.9
20559 20214 iJe 559 toe 286 {e229 646 7 &e 3
2¢5328 Cel2l% Ue £55 Ve 2H9 Led33 6643 el
260517 26 234 -Je 55U e 287 Lell28 6543 ts 6
24497 2e243 U 546 e 282 Ca226 63,6 be &
2.476 2e233 U D41 Ge 275 e 21l 6le3 6e b
2e4E5 2e 262 Qe 537 e 289 e 234 6Te 5 63
2o 435 Cudil s 532 e 282 Lell9 6448 64 6
20414 2v 282 e 527 Ue 274 e 209 62e1 Tol
20393 24291 Je 523 e 271 (e2u3 60e 9 Tel
20 372 Z2e 301 Va 518 0. 278 Lalls 6407 6e T
2352 20 31idd e 514 Qe 272 Ve 205 6243 Tal
2¢ 231 26319 Je 509 Le 277 Ue2ll 6446 6.9
2e 310 2e 329 e 505 e 275 Ge2U6 636 5 Tsl
2. 290 2: 338 Ju 500 Ue 261 Uel34 57«3 Te 2
20269 2.347 "’Jﬁ 496 Ue 2bU L. 185 57.9 7.8
2a248 24 356 s 491 Us 265 Gel32 6Ue 5 Te &
2227 2+ 366 T 487 Us 273 Ge 201 03«9 Te 2
2a2uTl 26375 Jo 482 (e 275 e 203 65, U Te2
26186 2+ 384 e 478 Ve 261 Lel8l 58e5 8.0
24165 243G5 Jo 473 e 255 Use 172 5549 8.3
26 145 2o 4132 Us 669 Ue 26) el82 597 Te9
2e 124 20411 Je & 64 e 255 (3’9174 57« 4 8.3
2eliz3 2ol e 461} w253 GelTl 57«0 Bs 7
2482 2e429 Yo 455 Ge 255 UelT73 5843 8e 6
2e00b2 20 438 . U 451 Us 252 Ve 166 56el Ge 2

2o 041 2o a4 Us 446 Us 241 Ue 1 49 50U+ 8 1Ce 2



TABLE IT E

KINEMATIC VALUES AND CROSS-SECTIONS FUR THE MEASUREMENT

Bl = 6eu GEV THETA = 12.0{i DEGREES
£3 W Q¥ k2 SIGHMAu SIGMAL S IGHMAT DSIGHMA
MIKROBARN
( GEV) (GEVI (GEVXE2) (cmmemm—=— ) (MIKROBARN) (%)
STERADX*GEV

% Ak ook kol R R K Rk kR oK HOE SR KR Kol oR R R xRk ok Rk or kR kR Rk kol kR R Rk Rk

35 866 le967 1o 14 Ju 156 edlll 37.8 3ya 1
3. 846 1,978 le 07 s 164 Ge 14 dieb 23.8
3,826 1, 789 le U3 s 182 UelTU G434 1845
3,805 2ol iJs 998 o 154 Goei3l 384 3 19.4
2.785 2eull Jo 943 e 166 ve 150} 4349 1643
3. 765 2aulé Jo 787 Ve 1438 Lel2d3 3643 17 4%
3,745 2wu32 Je 982 Us 154 Uel33 39,4 la.6
3.T7c4 Z2eu43 e 977 i1e 1 38 velll 33,2 1645
3704 2evS4 e 971 Ja 135 Ve 10T 3l.9 15. 8
3. 684 2o the 9606 Ve 142 Uell8 354 13,9
30663 2aui5 e 961 e 159 Leld2 L | 11.1
3,643 2euBD Je 355 e 143 Uel2l 3646 li.7
3.6243 2035 Je 950 te 132 Ue 105 318 13.1
3e613 2elui s 945 ite 147 Lel2b 3361 lua 7
3.5 Zallb Jie 939 e 158 Uel&l) 42 8 9. 4
345672 Zello e I3 4 Ue 157 Uelab bé4 4 9.1
3.542 24137 Je 924 ve 143 Lal23 278 Yo 9
34521 Zelad e 923 Ue L 44 bell3 38.2 Ge 5
EPRIVE 2 L57 i 918 Ue 143 Lel2l 377 Fu b
3,481 2elol e 913 Ue 154 vel33 4le b e 6
3e 460 2177 e FuT e 152 vel35 4245 Be 5
3,440 2e 187 ue 902 Do 146 Lel24 39,3 Be 8
3a 420 22197 tte 397 Je 156 Lel34d 43,8 Bavy
3401 2e 2L 6 + B3t ive 146 e 124 3946 Be T
3,379 2e 216 e £86 Jv 143 Jelll 3868 Be B
30359 20226 e B81 Celbl (a131 4243 Beu
32339 2e 236 e 875 Ce i 55 Lel3% 4345 T+ 8
3.318 26245 Jde 37 Je 157 Ge 239 4543 Ta &
34258 224255 Ue 865 De 152 tel30 4246 TeT
3,278 2e 265 Je 8O Ja 159 Gell3 4546 1 2
36 257 2v 274 is 854 e 150 Le1ld 4le B Ta8
3:237 2+284 Je B4 3 Je 151 Lell8 4245 Te7
3.217 20293 de B&44 Je L 50 velZ2é 4242 T 6
34197 e 303 Jo 8338 151 Uel26 424 5 Te
3176 2e312 Je 333 We 158 Gelld5 45.8 Tel
34155 Ze322 Je 828 Use 155 Cel32 G4e 9 Ts1
3,136 2 331 e 322 e 149 ve il | 4148 Tea
3.115 2e 344 Jo 817 Ja 155 Cel3l Q44 9 Tel
340)95 2e 349 ue 812 e 149 Vel2? b4le & Tad
3.075 24359 e BLI6 e LOG U143 ’ 49 6 ©s 5
3,LES 2+368 Js 801 e 155 vei29 4541 Te i
3.034 2a 377 Je 796 e 156 Gelle 4248 Te 4
3eUl4 22386 Je 790 ve 154 Uel26 4445 Te 2
2994 24395 Ja 795 Je 160 Cell4 4Te 8 ba T
20373 2ettutt vs 18U e 156 Cel2? 4545 Teu
24953 2e4l3 Je 774 tes 147 Lell? T 4260 T 6
24333 2.422 Je 169 e L 66 Lel43 51e8 6+ 5
24912 Ze 431 Ue 764 (e 152 velll Gi4e 2 Te &

24892 e abid e 758 Je 153 Lel22 444 6 T 3



TABLE II E (CONTINUED)

KINEMATIC VALUES AND CROSS=SECTIONS FOR THE MEASUREMENT
EU = 6o GEV THETA = 120 DEGREES

E3 v Q% *2 SIGMAG SIGMAL1l SIGMAT DSIGMA
MIKROBARN
{ GEV} {GEV) (GEV*%x2} (wmmm————— ) {MIKROBARN) (%)
STERAD*GEV

ke oo oo e S o b ek o ek ste e koo ok aose skoge ok ok ks o e sl b ok sl Rt s O kool BOF F ook ookl ok d o Rk

2:872 2e 449 Oe 753 Ua 158 e l30 486 U Ted
24852 24458 Us 748 Ue 156 Gel30 486 3 Te 2
2+ 831 2e46T7 Ue 742 e 153 Geldi9 G405 Te 7
2+ 811 2¢475 Ue 737 Ue 142 CelUb 3% 6 Be 7
20191 2e484% tie 132 Ue 152 Lell?9 45,0 7.9
26 770 Z+493 Le 7126 Jal52 UallO 454 8.0C
2. 750 2e U2 e 721 Us 154 Gel21 46 U Te T
2e 130 2¢ 510 Us T16 Ue 159 1el229 495 Telt
2¢T10 24519 do 711 e 151 CellT 456 2 81
20 689 2e 527 Ve 705 Ge 150 Uellé4 bdg b Bs 4
20669 26536 Ue TUU Nel52 Uellé 4503 Bel
20 649 20545 e 695 {e151 Lell5 454 0 8o 3
2+ 628 Zu 553 0o 689 G152 Gell5 4546 B3
2.608 24562 Je 684 Ne 146 00107 4245 8.8
2e 588 257V Je 679 Y151 Gollé 450 7 8.3
204567 2e 578 e 673 v 150 Uell?2 440 9 Be 6
2¢547 24587 Uo 668 e 158 Lel2l 4808 Bel
2 527 26595 Ue 663 e 151 Ge LY 444 6 Fel
24507 2 bii4 Je 657 Ly 157 Lelll 25, 3 Gl
Zealb 2eble Je 652 e it T we L1iB 436U Yot
2e 406 R -YAY Jo 647 tre 155 Ltellb 4T &4 Be &
2e 446 245628 e 641 us 139 Cow92 386 2 10+ 6
22425 2e 637 Us 636 Loeib4 Gellil 4605 Qe l
24405 20645 Ue 631 Ue 145 Lel099 4le 8 10.0
2¢ 385 20653 Us 625 Us 144 Ga 096 4Gie 5 1Us 6
2¢ 364 200061 Ue 620 Ue 143 0,095 4e 2 1l.0
2e 344 20669 0s615 Us 1 46 GCelOD 42,8 10, 3
2324 2e 678 Us )9 0a 143 {0,093 40e 1 11.2
20304 2e 0BG e HUG O, 141 Je (91 39,2 11.7
Ze 283 2e 694 Je 599 De 145 Ge 199 434 2 10 4
2263 22702 Us 593 0o 136 e 082 35. 8 13.1
2e 243 2e T10 Vo 588 Ue 149 Ue 10U LY | 10,7
20222 2718 Ue 583 Us138 e LBY 37.0 12.5
2e 202 2726 Je 5T7 O 107 0.094 41e9 11.3
2e 182 e T34 D 572 (s 148 Ga 196 4360 li.6
Zel62 2eT42 Je 56T Ue 148 Uel95 4266 11.7
20141 275U 3o 561 O 146 Vell91 41e U 12.4
26121 20 757 Ue 556 Ue 143 va W86 39,0 13,2
20 101 20765 Ue 551 Ue 1 48 bal(i92 4262 12 4
2. LBU 2773 Je 546 o 149 Us 094 4300 12,7
2o G6U 2e781 - Ue 540U Us 146 Ue288 4Ue 9 13.5
20040 24789 ve 535 0o l43 (e85 3963 13.8
2.U19 2796 0e 530 Ue 142 DG83 38. 6 1401 .
1. 999 20 BU4 th 524 Ue 140 Ue 08B0 37 % 151
1l 979 24812 Je 519 Ue 1 47 G.088 4165 14.0
1. 959 2e B2U Us Bl 4 e 137 U GT0 33,0 18. 0
1. 938 20827 Ue 518 (e 146 G, (82 38, 9 157
l.918 24835 e 5U3 Je 152 UJeu89 424 8 14,8
1,838 20843 . (s 498 0al4a3 Ve UT3 3543 18,2

1. 877 2e 850 Os £92 Ge 149 Ue D81 39 2 16:5



TABLE III

Measured cross sections for some typical masses

2
W 5] Eo E3 q2 32 de 1, d%? 1. d%; - ; Error
dSLdEB TT'.'. cif?.dE3 T{: r:l!'lciE3 Gep
(MeV) {(degree) (GeV) (GeV) (GeV/c)2 (GeV/c)2 (pb/sterGeV) (pb) (pb) (%)
1220 12.5 3.50 2.918 0.484 0.823 2.120 no2 3306 4.2
12.0 4.00 3.36% 0.588 0.994 1.442 302 3394 5.0
12.0 k., 36 3.664 0.698 1.183 0.989 247 3761 7.2
1510 12.5 3.50 2.53%0 0.420 1.360 1.100 167 1117 3.9
i2.0 k.00 2.977 0.520 1.567 0.96% 153 1406 4.5
12.0 4,36 3.281 0.625 1.790 0.669 119 1486 6.0
12.0 5.00 3,810 0.833 2.248 0.452 102 2189 6.2
1688 12.5 3.50 2.251 0.373 1.902 0.850 1%9 800 4.1
12.0 4,00 2.700 0.472 2.132 0.822 130 1036 4.9
12.0 4,36 Z.006 0.572 2.3758 0.611 111 1202 5.5
12.0 5.00 3.538 0.773 2.874 0.435 93 1733 5.0
1920 12.5 3.50 1.842 0.306 3.055 0.495 102 456 6.3
12.0 .00 2.291 0.401 3.321 0.490 a5 596 6.6
12.0 L. 36 2.601 0.496 3.591 0.420 85 734 7.0
12.0 5.00 3.139 0.686 4,149 0.313 T3 1077 4.9
12.0 6.00 3.952 1.036 5.229 0.152 4y 1504 29.0
2250 12.0 h,36 1.935 0.369 6.250 0.280 76 427 10.3
12.0 5.00 2,482 0.542 6.882 0.230 65 638 6.7
12.0 6.00 3.309 0.868 8.110 0.127 43 1004 7.5
2500 12.0 5.00 1.915 0.419 9.933 0.159 57 380 12.3
12.0 6.00 2.754 0.722 11.261 0.119 hs 730 7.6

_.g];_



Values of the sum rule of Bloom-Gilman
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TABLE IV

um wé . )
oM vm+M
Il=—2'/vW2 av 3 Iz= /f(m') dw! H mé: 5
q q
0 1
q? v, w} I, I, I,-1, 1,-1,
(HeV/c)2 (GeV) 12
0.40 3,07 16.6 3,27 4,48 - 1,19 - 0.26
0,45 3,10 14.9 3.01 4,00 - 1,00 - 0,25
0,50 3,13 13,5 - 2,80 3,60 =~ 0.80 - 0,22
0.55 3,16 12.4 2.62 3,28 - 0.66 - 0.20
0.60 3.18  11.4 2,39 2.98 - 0,59 - 0,22
0.65 3,20 10,6 2.22 2.74 - 0.52 - 0,19
0.70 3.23 9.9 2,08 2,51 = 0,43 - 0,17
0.75 3.26 9.3 1.94 2.33 - 0.39 - 0.17
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Figure captions

Fig. 1
Pig, 2
Fig. 3
Fig. 4
Fig. §
Fig. 6a-c
Fig, Ta-e
Fig. 8 a)
b)
c)
Fig. 9a-c

Kinematical region covered by this experiment,
shown in the qz-v-plane.

Experimental set-up.

Momentum acceptance in % as a function of the
radius of curvature, measured and calculated

values,

Electron spectrum for Eo=u.o GeV and @e=12° as
a funection of the scattered energy E3 together
with the pion- and Dalitz-pair contribution.

Measured pulse height spectra of the shower
counter for different energy intervals and
their decomposition into electron- and pion-

contributions,.

Values of 1/Ft-d2c/deE3 as a function of q2
for the invariant masses W=1220, 1510, 1688,
1920, 2250 and 2500 MeV,

Values of vW2 and the scaling function

vw2 = f(w') as function of w and w'.

{(hand-drawn
f(w') of Ref,

Values of VW, as function of w
fits) and the prediction vw2
23 (o0o00).

Values of sz as function of w'
fits) and the scaling function vw2=f(m') (+44+).
Values of WW,/f(w') as a function of We/2M
(hand-drawn fits),

{hand-drawn

Interpolated values of vw2 at coﬁstant four-

momentum transfers q2 and the scaling function

vw2 = f(w') as function of v and w'.
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Fig., 10a-e Values of g(wél, mé} as function of mé, as
defined in formula (13).

Fig. 11a-e Values of g(mél, wé) as function of wé, using
vﬁz instead of vwz.
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