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An experiment testing quantum electrodynamics at high energies and small distances is described. The
photoproduction from carbon of electron-positron pairs was measured at laboratory angles of 4.60°, 6.23°,
and 7.46°. Symmetrical electron-positron pairs in the energy range from 1 to 5 BeV were detected with a
magnet-counter system which consisted of two mirror-image arms. Extensive internal checks of the ap-
paratus were made and the results were reproducible. The theoretical values for the electron-pair yield
were calculated by integrating the differential pair-production cross section over the acceptance of the
apparatus using a Monte Carlo technique. The ratio R= (experimental yield)/(theoretical yield) was not
1.0. R was approximately given by

R=0.62{ (1.00--0.05) +4/ (4.310.17)2},
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FIG. 2. This figure summarizes the ratio, R, of the
experimental yields to the calculated yields. (a) R as




APPENDIX B

Unpublished work by M. Greco and B. Touschek, 1966

(Of\.. ‘ﬂu, aﬂe—;s;n # v u. ek @M‘ o @ED
& (- Greco aud 2. v cafp )
Recently Pipkin, 1).' P{ have observed an anomaly in the produc-
tion of electron positron pairs by}mays, which could be interpreted as
indicating a possible breakdown of quantum electrodynamics.

This theory is based on the following axioms:

1) - relativistic invariance

2) - the correspondence principle
3) - Gauge invariance

4) - Locality

5) - Minimality

to
It is difficult /\picf:ure a theory, which could do without the

first four of these axioms: a violation of (1) or (4) leaves us without the
mathematical tools necessary to construct a theory, whereas (2) and (3)
are needed to define electrodynamics and to distinguish&® from other

theories.

The most expendable of the axioms seems to be the last- it is
not based on any single experimental fact, nor is there any motive to re

tain it apart from the convenience of not having to review the theory of

renormalization,
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Nota Interna: n° 409
8 Luglio 1968

C. Bernardini: HIGH ENERGY EXPERIMENTS ON QED, -

(Two Lectures at Boulder, Colo, )

Many physicists would bet in favour of predictions of QED in it's
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(20) -WAEP B, R1chter Phys Rev, Letters 1, 114 (1958), R.B. Blumen
~thal, D,.C, Ehn, W. L. Falssler, P. M, Jaseph, L.J. Lanzerotti,

R M, P1pk1n, D.G. Stairs, Phys, Rev. 144, 1199 (1966) E, Eislan
~ der, J, Feigenbaum, N, Mistry, P, Mostek D. Rust, A, S11v_er-
- -man, C, Sinclair, R, Talman, Phys, Rev, Letters 18, 425*(’1.96’7’);

 J.G. Asbury, W, K, Bertram, U, Becker, P, Joos, M, Rohde,
 A,J.S. Smith, S. Friedlander, C, L, Jordan, S.c.C. ‘Ting, Phys.
‘Rev, 161, 1344 (1967) -

Model -independent WAB experiments have been undertaken in some
laboratories. The only one to. my knowledge presently completed(zs) has
provided an absolute measurement of the WAB cross section at space-like
momenta of ~300 MeV and time-like momenta of up to 100 MeV (compare
Fig, 6) using a proton target and detecting the three outgoing particles

(28) - Frasbati”—'Napoli’chma _group at\F;ra-seéti’,lQB‘a, to be published,
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Fig.6.-The cross section for eg— 9°&°
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Are the New Particles Baryon-Antibaryon Nuclei?

Alfred S. Goldhaber and Maurice Goldhaber

Interpretation of a Narrow Resonance in e+ e- Annihilation
Julian Schwinger
Possible Explanation of the New Resonance in e+ e- Annihilation

S. Borchardt, V. S. Mathur, and S. Okubo

Model with Three Charmed Quarks R. Michael Barnett

Heavy Quarks and e+ e- Annihilation Thomas Appelquist and H. David
Politzer

Is Bound Charm Found? A. De Radjula and S. L. Glashow
Possible Interactions of the J Particle

H. T. Nieh, Tai Tsun Wu, and Chen Ning Yang

Is the 3104-MeV Vector Meson the psi - Charm or the W0?

G. Altarelli, N. Cabibbo, R. Petronzio, L.. Maiani, G. Parisi
Charm, EVDM and Narrow Resonances in e e~ Annihilation

C.A.Dominguez and M. Greco

Fig. 15. Immediate interpretations of the J/, with their titles. PRL is Phys. Rev. Lett. 34,
Jan. 6th, 1975. The last two papers®® 89 are in Lett. Nuovo Cim.
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