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ABSTRACT 

Based upon the notion fiat the large cross section observed in 
-!-- ee - hadrons may be due to a kind of hadronic core inside the elec- 

tron, it is suggested that there may also be a large cross section for 

e-e- - hadrons and further that lepton number may not be conserved 

in the latter reaction. 
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The anomalously high ratio of the total hadronic cross section oT(e+e- - 

hadrons), henceforth denoted by ah+; (where the subscript b signifies “back- 

ground” only [ 1 ] ) , to (T (e+e - --pt-), found at CEA f23 and SPEAR [3], at 

beam energies E6 > 1.5 GeV, possibly leads to difficulties and complications 

for the hadronic quark-parton models. As a consequence, the literature now 

abounds with models attempting to cope with these difficulties, including one 

which questions the conservation of baryon and lepton numbers [4,5 1. Since it 

is not clear at present whether or not these efforts will ultimately be success- 

ful, it is still of interest to think about other approaches. The large cross 

set tion , o.+- nb - 20 nb (prior to the recently discovered line structure [S-S] j, 

has led to the suggestion that the electron may have intrinsic hadronic aspects; 

this cross section is then visualized as due to a “strong” interaction with a 

range on the order of 10 -16 cm forming a kind of hadronic core inside the 

electron /3]. On the other hand, CT (e+e- -p”p-) N l/E: in accord with QED 

predictions [ 91. 

While we await more data from SPEAR (e’e- to 4.2 GeV) and DORIS (e+e’ 

and e-e- to 5 GeV), which presumably will help clarify the situation, novel and 

intriguing speculations come to mind. 

First we note that the notion that ci, (for E. > 1.5 GeV) is due to a 

hadronic core inside the electron suggests that this (annihilation) process may 

,proceed through a coupling independent of the electric charge. And, consistent 

with this idea, the “constant” [lo] cross section suggests that we may be in a 

regime analogous to that in hadron physics in which particle and antiparticle 

cross sections become flat and tend toward the same asymptotic value [ 11,121. 

One intriguing speculation, then, is if this geometric notion is an appropriate 

description of cl& then should not chb be comparable to oi, for E. > 1.5 GeV (131 
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A &rther point should be made. In the geometric picture of a strong, 

short range force, the interaction must proceed via an S wave; if E. ~200 GeV, 

a quantized orbital angular momentum > 0 requires aB impact parameter > 

lo-l6 
3 

cm, i.e. 9 outside the range of the assumed interaction. The OS1 would 

be associated with a J PC = l-- initial state (but not necessarily going t’hroug’h a 

virtual photon) while the ‘So with a O-+. The latter state is charge symmetric 

(implied by C = +I) and therefore would seem to be the more appropriate state 

to associate with an interaction which dGes not depend upon electric charge [ 14 ] . 

It appears that the first available experimental infornation which will bear 

directly on tFe possibility that part of a’- hi- may be associated with a pseudo- & 

scalar initial state t15] will be a variation of the cross section due to a (pre- 

sumed) tilne dependent increase in beam polarization [16]. While at SPEAR I 

the polarization ti-me constants were too long, relative to the data-taking runs, 

for any such effect to be observable, at SPEAR II the polarization time constant, 

which goes Bike Ei5: will (at E. = 4 GeV L17]) be as short as 10 min. 

Finally, if) due to a hadronic core in the electron, the above geometric 

view is appropriate) then we are faced tvith a new kind of lepton-hadron inter- 

action [ 181. This leads to the most intriguing speculation of all: If there is a 

new lepton-hadron interaction responsible for ori, does it respect lepton num- 

ber ? Since leptons are not manifest in the final state of e+e- - hadrons , and 

if charge symmetry in fact obtains, then one would expedt no leptons in the 

final states of e-e- - hadrons + 

I wish to thank S. J. Brodsky for stinmlating discussions on this topic, 

J. D. Bjorken and B. Richter for some important comments, and J. C, Pati 

for a discussion about various ramifications of the Pati-Salam model. I am 

also grateful to P, C. M, Yock 2nd A, H. Rogers, Jr. f for useful comments. 
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