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Setting up of the Gargamelle project
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1959 : measurement with a beam of Saturn's p- mesons at Saturne
with Propane – Methyl Iodure liquid (50/50)

Pionner of large heavy liquid bubble chambers

The authors are indebted to André Lagarrigue for his guidance and advice 
right from the beginning, in 1956, on the development of heavy liquid bubble 
chambers and for many programms of physics experiments.

(P. Musset & J.P Vialle, Neutrino Physics with Gargamelle -1976)
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Tests of a heavy liquid chamber measuring 34x20x24 cm Saturn with 
Propane- Methyl Iodide  (50/50)

1. Liquid must stay stable and transparent 
At 120°C, Methyl Iodide is very aggressive and colors the 

mixture in red 

2. Temperature control of the liquid is required 

3. Joints and membranes have to withstand with the liquid 
agressiveness and the temperature 

4. Fish eyes in borosilicate to have a 
large field of view

5. Manage the safety aspects 

Heavy liquid bubble chambers technical challenges
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1963 : a turning point at Sienna conference

Birth of the “Gargamelle” concept in Sienna at the International
Conference on Particle Physics in a Trattoria.

 Massive detector will make it possible accumulate reaction
statistics for particles like neutrino

 Long detection length will be useful for identifying muons by
secondary particles of neutrino reaction

 Large bubble chamber will provide detailed information on
neutrino reactions
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André Lagarrigue designed a technical concept on a tablecloth
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1963 : a turning point at Sienna conference

Birth of the “Gargamelle” concept in Sienna at the International
Conference on Particle Physics in a Trattoria.
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Feb 1964 – first proposal: André Lagarrigue, Paul Musset, Pierre Rançon, André Rousset  

Chamber core (L = 8 m, f = 2m)

Embedded into an electro-magnet

Lighting with flashes trough
lenses

Expansion and recompression
with 2 membranes linked to 
expansion / compression system
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August 1964 : more throughtful proposal

… so big that it shall be named 
after giant Gargantua’s mother, 
Gargamelle…

Heavy liquid bubble chamber :  
8 meters long and 1.65 meters in 
diameter …

June 1964 : an informal agreement is reached between Polytechnican team 
and Francis Perrin : CEA will bear most of Gargamelle costs

Collaboration of ~30 physicists and engineers from Laboratory
Accélérateur Linéaire-Orsay and Ecole Polytechnique
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January 1965: new proposal to CERN  
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General view

Vertical and horizontal sections 

Chamber body : vertical section and 
view of expension side

Illumination scheme

January 1965: new proposal to CERN  
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1965 : 1st Gargamelle mock-up built

Gargamelle mock-up – scale 1/1

@Credit : Archives CEA

@Credit : Archives CEA

Electromagnet mock-up – scale 1/10
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2nd December 1965: CERN and CEA signed 
a contract 
- CEA builds Gargamelle
- CERN gets Gargamelle up and running

End 1965 : Gargamelle project become reality …  
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… at CERN 
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Gargamelle construction at Saclay 
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@Credit : Archives CEA
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Joint team : 

- physicists from Ecole 
Polytechnique & LAL

- construction team made 
of CEA engineers and 
technicians from Saturne 
Department

• Head of the construction 
Robert Lévy-Mandel 
(CEA / head of Saturne dpt)

• Scientist Director
André Lagarrigue (LLR puis LAL)

• Project Director : 
Jean Lutz (CEA / Saturne)

• Deputies
Paul Musset (LLR)
Lucien  Alfillé (CEA / Saturne)

Construction driven by CEA-Saturne department
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Industrial approach
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End 1965 : Gargamelle main technical parameters

@Credit : Archives CEA

• Core Chamber : 12m3

 L = 4,8 m, f = 1,88 m
 Thickness : 15 cm to 6 cm 
 M = 25 tons 
 several holes

• Thermal exchangers « bouillotes » all around bubble chamber
• 21 flash Xe lights and cameras 
• Films 70 mm  

• Electromagnet of 6 MW – 1,9 Teslas 
 80 tons of copper coils 1000 A / 600 Volts water cooled 20 bars
 900 tons of steel

Liquid expansion / compression 

 2 elastomer membranes

 N2 pressure : 10 & 22 bars 
linked to 10m3 and 20 m3 
tanks 

 Compressor, pneumatic & 
electromagnetic valves to 
command cycles 

1/10 mock up was machined in industry
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End 1965 – beg.1966 : « la tranche » 

45 cm thickness Gargamelle chamber concept built at Saclay 

Membranes system

@Credit : Archives CEA

@Credit : Archives CEA

50 ans de la découverte des courants neutres : la construction de Gargamelle à Saclay 

Use of the expansion / compression system from BP3 
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Gargamelle chamber thermal control prototype 

@Credit : Archives CEA
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@Credit : Archives CEA
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Original optical system 

Inspired from submarine periscopes

Flash light prototype (sept, 1966)
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Allow the photofilm installation outside the magnet poles

@Credit : Archives CEA
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21 Xe flash lights are required i.e. 21 new holes

 bubbles appeared in front of the porthole because of the flash light 
heat closed to the lights  solved with local cooling

Design improvements thanks to « la tranche »

A. Lagarrigue decided that Scotchlite option has to be
abandoned to be replaced by direct lighting
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Photo de l’ancien 
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Each porthole see only 1/3 of chamber volume 



New building for Gargamelle assembly and tests 

@Credit : Archives CEA
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To fullfill the time schedule, all component realisations are 
launched in parallel

- Gargamelle chamber : Creusot Loire 

- Electromagnet : Alstom 

- Lightings Xe periscopes : Sopelem

- Expansion / compression system : société Rateau

- Tanks, heating system, valves, servitudes  …

Gargamelle production phase 
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05/68 : expansion/ recompression tanks & compressor

@Credit : Archives CEA

@Credit : Archives CEA
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Tests with 300 000 cycles 
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12 galettes of 6,7 m 

Conductor assembly

He tightness tests 

Magnet production 



Steel nuance chosen for its magnetic properties with thickness between
6 cm & 15 cm welding complexity

Chamber production

® crédit CEAGreater precision than conventional sheet metal work is required
 the boring machine spindle works to 0.01 mm

View of machining at Creusot-Loire factory
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Vessel with more than 150 holes withstanding 45 bars pressure



Gargamelle chamber fabrication issues 
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April 1968 : A. Lagarrigue propose to deliver Gargamelle to CERN without complete tests 
at Saclay 

 Accepted by CERN director at the end of March 1969

 Summer 1969 : André Rousset accepted to be head of CERN NPA division
 CEA and Polytechnique team participate to 1st whole assembly at CERN

Weldings technical deviations : 2 years of delay for core chamber delivery
Remake of the core chamber is more than 2 new years of delay in a competitive
environment

Industrial acceptance of the chamber was more complex than foreseen : 

 Cracks inside weldings issue was not totally fixed (and weak the chamber) 

 Beginning 1970 : pressure tests @ 60 bars passed during the night

 Then black epoxy painting @ 120°C inside Saint Chamond workshop

 Death of Jean Lutz, project director

 Deliver to CERN on the 27th July 1970
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Installation of Gargamelle at CERN
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Gargamelle assembly and commissioning at CERN

July 1970 at CERN  
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Joint team CEA/ CERN / EP 



Installation of Gargamelle chamber at CERN
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@Credit CERN @Credit CERN
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1970 -71 : Gargamelle starts to take data 

1st picture taken 8 & 9 december : muons tracks
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Weaknesses : 
 Large bubble bursts in front of the porthole  “chapeaux Chinois”
 membranes can only withstand a small number of cycles  material changes
 Some black particles (from painting layer) degradated the liquid quality 
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The world largest heavy
liquid buble chamber



1970 -71 : Gargamelle starts to take data 

1st picture taken 8 & 9 december : muons tracks

Mars 1971 : ~ 10 days of neutrino beam dedicated to Gargamelle 

 ~50 physicists, engineers and technicians ensured that the system 
was running smoothly and analysed the quality of the images in real 
time. 

 Accident in March 1971: Gabriel Strin, mechanician, suffocates to 
death

 Provisory handover between CEA and CERN  
 8 technical point to solve by CEA

28 janvier 1971 : 1st Neutrino reaction picture (with high muons 
background noise)
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7 mai 1971 inauguration of Gargamelle at CERN 
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sept 1972 : official handover from CEA to CERN 
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Gargamelle construction team 
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Gargamelle contruction was a real technical challenge and a team commitment

 Multi organism team (CEA / EP / LAL) and (CEA / CERN / EP / LAL)

 Reactivity, adaptability and tenacity

André Lagarrigue was a key actor for Gargamelle construction  

 stay the course in “stormy weather” and relied on a multi-organism team

 is a pioneering example of the richness of development through synergy 
between physicists, technicians and engineers

CONCLUSION 

To conduct to the discovery of weak neutral currents
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Tribute to Andre Lagarrigue
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