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A brief history of AdA
• February 1960: Touschek proposes to turn the Frascati synchrotron 

into an electron-positron ring*.

• March 1960: Decision to engage the Frascati Laboratory in an e+e-
colliding beam experiment*.

• May 1961: First electrons/positrons stored in AdA.

• July 1962 – AdA is brought to the Laboratoire de l’Accélérateur
Linéaire in Orsay.

• Discovery of the Touschek effect and first evidence ever of 
collisions between counter-rotating stored particles.

• Summer 1964: AdA goes back to Frascati

(*) See Giulia Pancheri, 1959-61: The Making of AdA, to be published.
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OUTLINE

• Why the AdA storage ring was brought to Orsay

• AdA operations at LAL

• AdA beam lifetime and the Touschek effect

• Bunch size and luminosity measurements

• Summary of the main storage ring physics results 
obtained with AdA at Orsay
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Conventional accelerators recently 
commissioned in 1959 (Europe)

Name Country
Laboratory Particles Energy First

beam

Synchrophasotron USSR
Dubna

protons
& ions 10 GeV 1957

SATURNE France
Saclay

protons
& ions 3 GeV 1958

Proton 
Synchrotron (PS) CERN protons 20 GeV 1959

Linac France
Orsay electrons 1 GeV 1959

Electron
Synchrotrone

Italty
Frascati electrons 1.1 GeV 1959

5



AdA in Frascati
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Why AdA was brought to Orsay

The e+ or e- capture rate achieved in 
Frascati was lower than anticipated.

Transferring AdA to  Orsay meant 
going from a few 102 particles per 
beam to a few 107 per beam.
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Pierre Marin (1927-2002) 

1966 photograph 8



Pierre Marin’s report
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Edoardo Amaldi

Frederico Quercia
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Giorgio Salvini



André Blanc-Lapierre Pierre Marin11



The Orsay linear accelerator wave guide 
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2000 e /s
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Giuseppe di Giugno
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AdA transverse bunch shape
without and with an applied coupling
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A few AdA parameters

Parameter Value or typical 
operation value Units

Orbit length 4.1 m

Energy per beam 225 MeV

Luminosity ~1025 cm-2 s-1

Beam current, per beam 0.5 mA

Vacuum pressure 1 nTorr
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The AdA collaboration at Orsay

C. Bernardini, G. F. Corazza, 
G. Di Giugno, F. Lacoste à J. Haïssinski,
P. Marin, R. Querzoli, B. Touschek

17



The Orsay scientific program

1. Beam life-time

2. e–and e+ bunch size

3. Collision rate (ring luminosity)
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Dealing  with 
electrons one 

by one!

A glass of water 
contains about             
30  trillion trillion 
electrons 
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Beam lifetime (1)
Particle losses due to quantum fluctuations

Beam 
energy:
195 MeV
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Beam lifetime (2)
The Touschek effect

Number of stored particules (N)
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Touschek’s  interpretation
and calculation (3)

1/t ~ N/V (density in number within the bunch)

à intra-bunch process (collective effect)

à this process allows the 
measurement of the bunch volume
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Touschek 
effect
paper
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Bunch size 

• sradial was measured optically à sradial = 0.5 mm

• slongitudinal was inferred from the measured lifetime 

due to quantum fluctuations à sl ~7 cm 

(@ E = 195 MeV & VRF = 5.5 kV)

• svertical was the only big unknown. From the Touschek
effect svertical ~20 µ, while svertical expected from 
synchrotron radiation recoil effects was only 2 µ.
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Fall 1963 - Spring 1964:
first observation 
ever of e+- e-
collisions 
in a storage ring

e+ + e-
e+ + e- + g ray Number of particles in beam n°2
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Second and last 
article published 

by the AdA 
collaboration
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Main storage ring physics
obtained with AdA

ü Check of the calculation of the beam scattering effects by the 
residual gas 
ü Theory of the RF lifetime due to synchrotron radiation quantum            
fluctuations is OK
ü Discovery and theory of the Touschek effect
ü Evidence for the mechanism that determines the stored bunch 
height

üFirst evidence ever of collisions between opposite stored beams

Basic underlying concept of the e+e- colliders 
was esablished  27



Commemorative plaque at the LAL entrance
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The scientific impact of the
coming of AdA in Orsay

Three storage rings were
built at Orsay : ACO, DCI
and Super-ACO.

PhD students trained at 
LAL pursued
their research at other
e+ e- colliders abroad 
(USA, Germany, CERN,
Japan) with major 
responsabilities given to 
them.

AdA
ACO (Orsay)

DCI (Orsay)

LEP (CERN)

PETRA (DESY)

SPEAR (SLAC)
PEP (SLAC)

KEK  (Japan)
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Thank you for your attention
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