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LE/E= B, Al ¢.e) xsa function of @ ford = 75°, g = 0, F =4 GeV,
andp, = - p_= (.92,
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Fig 2, Asymmeiry as a fonction of &, Wo hove putp, = =p_®
09248 = 0 (pg n), and AEJE = |%. The d ling corme--
sponds 10 A=, and the solid lEnes 1o (4 +..Iml|'¢|:
E=15 4 and 5.5 GaV.

1 I6' 4
5 ox E* cosfl ()

where GF is the Fermi coupling constant {we have
taken E < m,, where m; i the mass of the neutral
vector boson in this model), We observe that while
polarization of the incident beams increases the
magnitide of A%SE it dightly decreases AEM In
fig. 2 we plot the mum AEM + g%k for £ =2 5 4 and
55N andp, =—p_=0,924,

The large electromagnetic background will make
it difficult to separate weak effects by nhm::f, only
the asymmairy A{F, #). The lion's share of 454,
aflaing froan the combination of infrared terms in
6B (o) and 577(we), can be eliminated by condidering
the difference

B, ¢, 0) = A(F, ¢) - A8, 8) . (10}
Since AWSE hag the same sign s AEM_ in general, the

HM[EI‘:I}_ s

sum AFM 4 A%ek cold be large enough to be meaning:

ful for experiments. Table I contains values for their
combined contributions. We describe two experiments
which can search for such ¢ffects.

406

Exp.1: In this case one observes ong muon and iis
chasge with a momentum uncertainty arising from the
finite energy resolution. The terms "l!rﬂl are scen in
table 2 to be large = —35% and for this reason it is
important to include estimates of &, in any asym-
metry discussion. In the present case contributions
of O{a?) to the asymmetries are important and one
must also caloulate terms of the same order arising
from 67v(we ) and &¥(ue), Such terms have not been
calculated yer.

Exp, 2: A more rebovant expertment k5 ope in which
the muons are detecied back o back with atiendant
uncertainties in both collinearity and energy. All our
calculations again hold, except for the bremsstrahhung
tered, which ane now quite différent. A recent cal-
culation [11] of the bremsstrahlung terms indicates
that thedr contrbutlon to (8 | is less than 6% for
05w £ 5.0 GeV and a maximum acollineanity of
10", Under such conditions it ssems that a calculation
of the asymmeiries A and A to §o) i sufficient, and
the values of iable 2 hold. Finally, since every ex-
periment has 8 own intrinsic uncerisinties, with re-
gard 1o acollinearity and energy resalation, it 1% nec-
essary 1o recalculate only the bremsstrahlung terms
for each specific case.

We would like to point out that tin the absence
of weak effects a measurement of the asymmetry
would congtitute an important check of QED. For
hadronic final s1aies the polarization of the beams
is useful in separating the siructure functions.
Encouraged by o large asymmetry in this process, one
may also look for it in hadronic channels, e.g., e*e— =
o,

We wish to thank D.B. Cline and A.K, Mann for
discussions sbout the experimental aspects of this
problem. Two of us (R.W.B. and E_AP.} wish to
eXpress our appreciation to the Aspen Center for
Phiysics where part of this work was performed.
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Figure 19. (a) Factorization of the sucleon form factor st largs @F in QCD. ‘b)
The leading order diagrams for the hard scattering amplitude Ty. The dols ndicate
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wiy by meoans of & DR for log [G{QP)|. using space-like
and tlme-lke davh together with a ization m
Resonances have been found to be consistent with gl
MTT0) anel {1600 messies. Howovor, o very Large p width
is obtained. This pesult s reminiscent models (o which
mescns are different from baryons. Mo evidence ling been
foune for & slzeable @ ocnidbution: this B contrary to
whit Is expected [ there 5 bubeed o large polnrized strangs
cotiteiil [ the meeleon, This work, which alms toward
the usderstaneing of the sources of the discrepancies Te-
tweeny gur conclusions and other dispersion analyses, as
wall s evilustions by swedies ol the unltarzed YDA i in

Progres.
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Fig. 2. Pion foem fuctoe. 1'he Black shackal arss i the salution
ol (4], the gray shabed aren B the imput of the equation

coelusion, b the whole range explored, what is actimlly
msasiired (8 very likely o be &y

G, sooms o reach (s expected asymnplotic behavior
1/ quite precociously, but 1t & gher by a factor of 2
than G, sk the ssme space-like 7], whereas asymptoti-
cilly, they should be squal |33, Therelore, an asymplotie
extrapalation done according o POQCD may be suspect
Yet it luns been chechud that all the achieved resuliz are
guite insensitive to the dewalls of this extrapolation.

Very near threshold, the date show & stesp varintlon
[15], beyand Coulomb esbwpeoment [which bas already
been corrected in the duiny. In the Tllowing, this sLeep
rime lms beeen sssomed to alfect the FF in n Hadied o
reghon, bedow and above the threshold, This is the reason
for chosing QF = AME + & ns upper limit in {3} G
iwiiel the fimst taa derivmlivis are suppased to be contimes
Dt bots through thls wpper lmli,

Omnew s FF Gy has bevi determined from (6], another
DR is comsidored in the moerval J3¥ — A, Q8 + Aj:

@ Jf”* log |Gy ()]
w q!-..].fl:t—{.ﬁ'l;;!—a
T pified
+E.J|r ogfHlL)__w—0 @
mlg M- GEI-QR
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. Baldisi & al: Mucleon time-like form factors below the N5 threshald
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Fig. 3. Phase of pion [bisck shaded} and proton magnatic
(gray shackizl) form fctor accanding 1o (2]

whisre 7 I8 determined Foim the relotion: L'.‘-” = Lokl
In this sterval amd Gy = Gy outside. Finally, tle proton
muagnetic FF in the unphysical region as obiaimed by owr
procedure & peported n Fig. da,

The most striking feature of Fig 4a i the evidence for
two resomances, not bullt In o prers, st M~ 70 Mel
and W~ 16 MeV, It & most satlsfing to dedues the
presence of p+ o and of o' + o exoctly as expected. On
the other hand, the width of the bamp at the g mass ls
= kil MeW, to be compoased to [ ~ 16 MelV, Old
analysss of the mecleon FF bad slready found s similer
discreponcy [ﬂl

The anomaloes widih, muinly related to the real part,
Lurts ot 1o be independent ol the choice of the T parum-
ster within an ocder of magnitude. [t cannot be due o
the bin whith, whose comtribuation is added quadraticadly
and b pelatively small in the g case. On the gther haond,
a8 was mentioned previcusly. the p widih was recovered
In tlee case ol the plon FF,

Coneerning the strange, polirlsed content of U na-
cleon, thess is no evidenoe of & bunp st the P mass, even
if egrated on the hin wideh, If indeesd the strange con-
tent of the micloon is [ dG*|GE 1/ 1Garl)® ~ 0,15 + 0.2,
it abondd be quite visible, concentrnoed mninly in the &
miss bine Howeser, for o mone guantitative statement to
be e, tlie anosanbous # width should be understonsd.

In Fig. & the phase of the proton magoetic FF is
alicwns, the spectral function and other plots are reported
elsewhere [31]. Above =~ 2 GeV, the phase s ~ 390 de-
griws, o be compared to the expected ssymplotic value
of 36l degrees (7],

In Fig. il the proton space-like magnetle FF dota are
conpared with the expectation from the solutbon of the
DR on log G007 The hypothesis thers are no 2eros on



