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Birth of Gargamelle

® 1963: atthe sienna conference in 1963 from a discussion between
Luis Alvarez and Andre Lagarrigue:

® 1965: CEA (near Paris) agrees to build the chamber. Agreement with
CERN for operating it in a neutrino beam.

® 1967 :Gargamelle. First big international collaboration (7 institutes!)

® 1970 :Gargamelle is assembled at CERN. First picture taken in
december with cosmic rays.

The name Gargamelle was given due to its giantness ( refering to the masterwork of Rabelais)
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Some key numbers

//////////////

Chamber length : 4.8 meters  cich ' y: / \ caméra

magnétique

Chamber diameter : 1.8 meters T 4 détents

I .
flash === =] recompression

Liquid : CF3Br

Inel. Interaction length A : 75 cm

Radiation length Xo: 122 cm W//// 7

membrane

The high probability to see and identify all particles going out of the
interaction and their secondaries as well was a key factor.
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NC main background source : Neutrons

nacron

hadron

: ”hadron \

Neutron star with v interaction not visible

Selection of stars with E> 1 GeV

If all stars (NC) are produced by neutrons
(Background B = NC)

Then experimentally from the events found :

B/AS (neutrinos) =102/15=6.8
B/AS (antineutrinos) = 63/12 = 5.3




Background calculation

® > independant simulations : CERN and LAL/Orsay

Input : geometry (beam, shielding, chamber, ...); physics data (neutrino
flux, liquid parameters, ...)

A =0.95 + 010 cm from Bartlett method with AS (A. Pullia)

® Result:
B/AS = 0.7 £ 0.3 (CERN)
B/AS = 0.6 + 0.3 (Orsay)

® Aindependant method based on equilibrium of fluxes gave : B/AS
<1l
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v [ v events and conclusion
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5F On subtraction of the best estimate of the neutral
* r . hadron background, and taking into account the v(¥)
- contamination in the ¥ (v) beam, our best estimates
@ cc events of the NC/CC ratios are
(NC/CC), =0.21 £0.03
L . — (NCI{IE)F= 0.45 + 0.09
------ where the stated errors are statistical only. If the
events are due to neutral currents, these two results

are compatible with the same value of Weinberg pa-
rameter, sin? 6y, [1—3] in the range 0.3 to 0.4.



Other NC channel scattering

1 event found in antineutrino
beam in december 72 (Aachen)

Published, but 1 not enough to
get firm conclusion

A second one found in january
74 (Orsay), and a third one in
els
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One possible event of the process vy + ¢ — v + e has been observed. The various background processes are

discussed and the event interpreted in terms of t#e Weinberg theory. The 90% confidence limits on the Weinberg
parameter are ().1 < sinaﬂw < (.6,

3 September 1973

In order to combine the neutrino and anti-neutrino
results a maximum likelihood method has been used,
taking into account the fluxes and backgrounds. The
9% confidence limit gives:

0.1 <sin26y < 0.6.

It may be remarked that, in the context of the Wein-
berg theory, the proportion of electrons with £, > 1
GeV is much lower in neutral current events than in the
v, background, and hence our quoted background is
over-estimated, We conclude that the probability that
the single event observed in the ¥ film is due to non-
neutral current background is less than 3%.




Memorabilia

Prof. Andre Lagarrigue

He was at the origin of the Gargamelle
project.

His leadership for the construction of
the chamber and for the physics work
was a key for the success of the project
and for the discovery of Neutral
Currents.
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Conclusions

® A great experiment and an exciting period in which our view of
fundamental interactions changed dramatically

® The best possible apparatus, at the right time

® Astrongteam working closely : the decision to publish a result so
controversial needed everybody to be truly confident in the work

done. The leadership of André Lagarrigue was very important for
this.




