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1963: V – A crisis at the CERN 600 MeV synchro-cyclotron (SC)
           A new method to measure the e+ helicity from  𝝁! → 𝒆!𝝂%𝝂 decay
           predicted to be 100% by V – A 

§ Bring positrons to rest in plastic scintillator where positronium can be formed
§ The plastic scintillator is located in a 2 T magnetic field with direction along
       the expected positron helicity
§ The magnetic field direction is reversed periodically
§ The relative amounts of positronium singlet and triplet states depend
       on the relative direction of the positron helicity and magnetic field
§ The amounts of positronium singlet and triplet states are measured by the
       different lifetimes of the annihilation process 𝑒!𝑒" → 𝛾𝛾

The method was tested successfully using positrons from Na22  and B8

Result of the measurement with positrons from muon decay:
                       Positron helicity = (28 ± 16)%
                      strong disagreement with V – A !



Summer 1963 

Decision to measure the e+ helicity from µ+ decay in three independent experiments:

1.    e+ annihilation in a thin magnetized iron plate at 45O  to the average e+ direction;

2.    transmission through magnetized iron of the bremsstrahlung photons emitted by  the e+ 
        in a thin Pb plate;

3.    measure e+e− (Bhabha) scattering from a thin magnetized iron plate at 45O  to the average e+ direction.
(Alvaro participated in this experiment)

In all these experiments the e+ helicity was determined by measuring the event rate
for the two opposite directions of iron magnetization.
Average result of the three experiment:  
                                              e+ helicity = (103 ± 14)%
( excellent agreement with V - A )



Note: the thin Iron plate and associated counters
           can be rotated by 90O to remove spurious
           instrumental effects

Final result:
                 Positron helicity = (104  ±  18) %



Summer 1985 :  EPS High-Energy Physics Conference



Among the ‘’dead’’ discoveries:

§ Mono-jet events at the CERN "𝒑 𝒑 Collider:
      single, high 𝑝!  hadronic jets with large missing 𝑝!
      first seen as evidence for production of SUSY particles,
      then explained as a ‘’cocktail” of Standard Model events
      (Altarelli cocktail, Workshop on 𝑝̅𝑝 Physics, February 1985)

§ A  17 keV neutrino 
     from a large statistical fluctuation of a b – spectrum

§ A new scalar resonance, z , with a mass of 8.3 GeV, observed
     in the missing-mass spectrum of the decay U (1S) → g + X
     (again, from a large statistical fluctuation)

      



In 1984, from the analysis of the 1982-83 data, the UA1 collaboration had published a paper reporting a possible discovery:



In 1985, the data taken in 1984 were analyzed and 6 more events containing an electron and two jets were found
(the analysis of the events with a muon was still in progress at that time) 

Shaded area: the 12 events with a
lepton and two jets, superimposed
to a sample of background events
 obtained by replacing the lepton
with a high-pT pO

The analysis of the additional data
seemed to confirm the earlier observation



However, UA1 and UA2 had measured the W production cross-section with an uncertainty of ~10%.
                   it was possible to predict the expected number of W  → 𝒕"𝒃  decays  from the expected
                   decay branching ratio as a function of the top mass.
    Expected number of events with an electron:  1.5 to 3 events (depending on mtop) 
    Observed number :  9
To explain this difference, it was assumed that about 2/3 of the events were due to QCD production
of  𝒕𝒕̅  pairs, followed by the semileptonic decay of the  𝒕 𝒕̅  – quark. In this case the accumulation
of events at a total mass of ∼ 80 GeV would be explained at the combined effect of 𝒕𝒕̅  threshold and
the decrease of the 𝒕𝒕̅ production cross-section with increasing values of the 𝒕𝒕̅  invariant mass.

(graphs from Alvaro’s concluding talk)
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At the 1985 HEP Conference I gave the talk summarizing the physics from the  𝒑%𝒑 Collider.
On the evidence for a top-quark with a mass of ∼ 40 GeV I said:

At the conference, I had been asked by a member of the CERN Directorate not to cast doubt on the
“UA1 top-quark discovery”. However, in his concluding talk, Alvaro supported the doubts that I had
mentioned in my talk. He said:

A t-quark in the mass range 30 – 50 GeV represents a possible explanation for the UA1 events. However, in my
opinion, its existence is not established at present. The need for  𝑡 ̅𝑡  production weakens the previous evidence
because it adds a contribution from events of complicated topologies which involve multi-jet final states. A full
understanding of such events requires QCD-inspired simulation programs whose reliability in describing 𝑡 ̅𝑡  final
states has not yet been demonstrated.
……………………
Further progress  is expected by adding a high-precision vertex detector to the apparatus, capable of identifying
the final-state b-quark by separating the decay vertex of the outgoing b-hadron from the  𝑝̅ − 𝑝  collision point.  

…..

The top quark was finally discovered at the Fermilab Tevatron  "𝒑𝒑  Collider in 1995.
Its mass is 172.7 GeV.



Alvaro’s introduction to Grand-Unification

.

More from Alvaro’s concluding talk at the 1985 HEP Conference



Alvaro’s cartoon describing
Faraday’s experiment to demonstrate
that falling bodies produce electricity

o

Alvaro’s figure caption:



2014:
CERN 60 years celebrations



Dear Alvaro,

Best wishes for many more healthy, enjoyable and productive years !


