
f ^ S ^ S î ° 

COMMISSARIAT A L'ENERGIE ATOMIQUE 

CENTRE D'ETUDES NUCLEAIRES DE SACLAY 
Service de Documentation 

F9119I GIF SUR YVETTE CEDEX 

CEA-CONF— 9020 

L4 

CEA-DPh-N-S—2455B 

EUROPEAN PROPOSALS FOR A B-FACTORY 

Duclos, J. CEA CEN Saclay, 91-Gif-sur-Yvette (France) 
Service de Physique Nucléaire Haute 
Energie 

Communication présentée à : Workshop on elementary structure of the matter 
Les Houches (France) 
24 Mar - 2 Apr 1987 



EUROPEAN PROPOSALS FOR A B-FACTORY 

J. Duelos 

DPhN/HE. C.E.N. Saclay. F-91191 Gif-sur-Yvette cédex 

Two proposals have been made recently for a high luminosity 

electron-positron collider. One is a tradionnal storage ring collider, presented 

by R. Eichler et a l . / I / as a project of the Swiss Institute for Nuclear Research 

of Zurich (SIN). The other one is a superconducting linear collider presented by 

Y. Amaldi (CERN) and G. Coignet (Annecy) / 2 / . 

The motivation for such proposals is to perform a quantitative study of 

a number of basic phenomena accessible by e+e" colliders operating in the T region 

or below, with an emphasis to the CP violation in the B-B systems. 

The present machines (DORIS-II at Desy, CESR at Cornell) have a peak 

luminosity smaller than 3 .10 3 1 c n r 2 s - 1 and a yearly production of about 

150 events/pb. I t is proposed to increase the peak luminosity by more than an order 

of magnitude and to improve the running efficiency in order to get a yearly 

production of 10,000 events/pb. In addition the parameters would be optimized for 

maximum luminosity at ECM - 10 GeV. 

The basic idea is indeed to operate the machine on the T (4S) resonance 

just above the B-ÏÏ threshold. I f the energy resolution is smaller than the 

resonance width (25 MeV), an almost pure source of 1.5 107 B-mesons can be obtained 

per year. I t is also possible to operate the machine in the continuum at higher 

energy ( .15 GeV) and reconstruct the B(B) meson by tagging the associated 1(B). In 

that case the energy resolution is no longer cr i t ica l . 

The mixing of neutral B-mesons has been seen by the CERN experiment UA1 

and the observation of the B°-B° and B s-B s oscillations could be done in about one 

year run. The CP violation could be observed through partial decay widths : 

B+-»- K+p° and B~ •*• k"p° in about the same time. The B c-f° oscillations depend on 

the CKM matrix elements of the standard model and the measurement of the CP 

violation would provide a decisive Information concerning the nature of the 

phenomenon. 

In addition to the B-meson physics, such high luminosity colliders would 

allow many other measurements concerning hadron spectroscopy of c and b quark 

systems, leptonict decays . . . (see ref. 1). Then an extensive program would be 

open 1n the f ield of non-perturbative QCD and weak Interactions, providing an 

opportunly to complete the measurement of the standard model parameters and to look 

for possible deviations. 

THE STORAGE RING COLLIDER 

Several e +e" storage rings have been 1n operation for many years and a 

lot of experiences has been collected. The existing machines store electrons and 



positrons in a single ring which limits the number of bunches and consequently the 
luminosity. The collider design study is based on a multibunch double storage ring 
with two interaction regions of zero degrees beam crossing angle. 

A standard linac structure is used to accelerate electrons up to about 
200 MeV. These electrons may be ejected or may be shot on a tungsten target to 
produce a sufficient number of positrons accelerated in a second linac. 

The two beams are accelerated in a booster synchrotron up to 7 GeV, and 
injected in the double storage ring. The circumference of the ring is 480 m. 

The maximum luminosity is expected to be 5 .10 3 2 c m - 2 s _ 1 at 5.3 GeV 
(10.6 GeV total) with a resolution of about 10 MeV, for maximum currents of 485 mA 
and 10 bunches. At energies above 5.5 GeV the maximum beam currents are limited 
by the rf-power and consequently the luminosity drops down. 

THE LINEAR COLLIDER PROJECT 
The linear collider project uses superconducting cavities in a two step 

linear accelerator. The f i rs t step goes up to 2.5 GeV and the second one up to 5 
or 10 GeV. The cavities, working at a frequency of 350 MHz, are assumed to performe 
an accelerating gradient of G =7 MV/m. To minimize the cost a recirculation scheme 
is used for both steps. Damping rings are necessary between the two steps to adjust 
the emittance. 

The positrons and electrons are circulating in opposite direction in the 
same accelerator sections. Positron production is a serious problem, because of 
the low energy of the collider. For example with a , 150 MeV electron injector and 
a ^ 30 mA current the power on the target would be 6 MM. This problem is not 
solved. 

The machine is planed for two operating regimes. The maximum energies 
are respectively 10 and 20 GeV, the luminosities 1033 and 1 0 3 4 cm~2s~l and the 
energy spreads 10 and 300 MeV. The bunch frequency is 12 kHz with 5 to 8 .10 1 0 

particles per bunch. The bunch radius at he intersection point is 1.1 to 0.6 urn 
and the bunch lenght 1.3 to 0.4 mm. 

The project is presented as a multipurpose machine. A fraction of the 
f i rs t stage, combined with a wlgler system, could be used as a Free Electron Laser. 
The complete f i rs t stage would allow Nuclear studies with a continuous electron 
beam of energy 2.5 GeV. 
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