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My visit to SLAC

In  Oct. 1978 –Jan.1979 I visited SLAC for 3.5 month in the 
framework of USSR-USA agreement in the field of fundamental 
research.

It was the first visit of research scientists from out institute to USA for 
scientific work. I knew a lot about SLAC (Ψ,τ) but did not know in which 
group I will work and had no idea what I will do there.

Already on the place it became clear that I will work in B. Richter 
(1976 Noble prize winner) group. In 1978 this group just started new 
series of experiment at SPEAR with a new detector Mark-2.

After one week I suggested to search for two-photon processes, 
namely γγ→ηʹ→ργ→π+π-γ (I new this subject because we prepared in 
Novosibirsk the experiment MD-1 for studying of two photon 
interactions). Richter had supported my suggestion with words “many 
discussion about two-photon physics but there are no results”
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Status of two-photon studies in1978
Existing two-photon results:
In 1970, VEPP-2, Novosibirsk the process e+e-→e+e-e+e- was observed.
In 1972-74,  Adone,  Frascati, measured e+e-→e+e-e+e- and ee→eeμ+μ-
In 1978 at DORIS (Bonanza) put upper limit  Гγγ (ηʹ) <11.5 keV.

In the Bonanza experiment detection of both scattered electrons was 
required (which considerably reduced the detection efficiency).

It was general believe that for studying two-photon physics it is necessary 
to detect scattered electrons in order to suppress e+e- annihilation 
processes. At that time in Novosibirsk we also constructed the detector MD-
1 with the scattered electron tagging system (experiments had started in 
1980). 
----------------------------------------------------------------------------------------------

At SLAC I decided to study two-photon processes without detection of 
scattered electrons using their characteristic features: 

1)  small total transverse momentum
2) total energy << 2E0
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Detector Mark 2
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Observation of two photon production of η'
For selection of the  process γγ→π+π-γ the following cuts were used:
topology: 2 opposite charge tracks from the vertex region, one photon
pions: both  TOF, LA or μ-det were used to reject leptons
photon: measured in the LA barrel calorimeter
against e+e→hadrons:

P┴(ππγ) < 250 MeV
ΔΦππ-γ < 20°

against rad.degraded Bhabha’s
pπ < 1 GeV, mππ< 1 GeV

against 2 prong two photon events (ee, μμ, ππ) with a fake γ
P┴(ππ)>50 MeV
ΔΦππ > 3°

As result the number of events decreased by a factor of 1000
(compared to 2 prongs,±)
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Results on ηʹ
(First results on ηʹ was obtained at the end of  November 
1978, after my departure on Jan. 20, 1979 this work was 

finished by Peter Jenni)
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Distribution on invariant mass of ππγ system

  1pb5.5Ldt

First C+ resonance at e+e- colliders!
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Transverse momentum Polar angle
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Results for increased luminosity (published somewhat later)

  1pb18Ldt
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Two-photon production formulas 

Formula from my workbook in Novosibirsk, which was sent to me when I 
decided to work on two photon processes at SLAC
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Γ γγ(ηʹ) = 5.9±1.6±1.2 keV (first publication, 5.5 pb-1)

Γ γγ(ηʹ) = 5.8±1.1±1.2 keV (first publication, 18 pb-1)

ηʹ two-photon width

Theoretical predictions: 
for integer charged quarks (Han-Nambu) - 25 keV
for fractionally charged quarks (Gell-Mann) - 6 keV
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γγ→π+π-

In order to finish ηʹ analysis I asked 
our INP director to prolong my visit 
at SLAC by 20 days. Usung extra 
days I decided to look for π+π-
two-photon production. 

On January 7, 1979 I observed a 
bump in π+π- invariant mass 
spectrum in the region around 
1240 MeV.
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Invariant masses of π+π-system Distribution on the 
transverse momentum
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Inv. mass distribution after correction on kinematical factors
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This result on γγ→ππ, obtained in the beginning of 1979, was shown by 
P. Jenni at conferences but was not sent for publication to journals 
because the mass of this bump was about 1240 MeV, but f2 meson mass 
is  1270 MeV, it was not clear how to interpret the result  (later it was 
understood that the mass shift is due to interference between f2
resonance and non-resonant QED ππ contribution).

The second problem (reason):
after returning to Novosibirsk  the 
only way to fast communication 
with P.Jenni were telegrams. 
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Mark-2 paper on γγ→f2 was published 
only in 1981 after PLUTO (1980) 

PLUTO(PETRA) 2.3±0.5±0.35
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# of 2γ paper/year

The Mark-2 paper on Γγγ(ηʹ) has marked the beginning of 
systematic studies of two-photon around the world. 

Conclusion
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