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ANTIPROTON-PROTON COLLISION WORKSHOP 

A lively and productive workshop on High-Luminosity Antiproton

Proton Collisions was held from March 2 7 to 31 at the Lawrence Berkeley 

Laboratory, jointly sponsored by LBL and Fermilab. The focus of the work

shop was on beam cooling and its use for producing antiproton beams useful 

for colliding beams. 

It is believed by both groups working on adaptations of existing accel

erators for pp collisions, Fermilab and CERN, that with some development 

they will be able to achieve luminosities approaching 10
30 I cm

2 
-sec. One of 

the conclusions of the workshop was that a luminosity of 10
31

Icm
2 
-sec is not 

beyond the bounds of technical feasibility. Beyond 10
31

, one may be limited 

by the increasing size of the beam-beam tune shift. In any case, such higher 

luminosities may well swamp the detectors planned. 

Methods of increasing the luminosity also were made more clear by the 

work of the meeting. There are significant gains in antiproton production to 

be made by increased target efficiency, for example by using a field

immersion lens to concentrate the antiprotons as they are produced. Thus 

higher luminosities appear both useful and feasible. 

The theory of cooling also received attention during the week. In the 

case of stochastic cooling, the theory is well understood for unbunched beams, 

but is not so clear when bunching is included. Stochastic cooling is more 

efficient than electron cooling when the antiproton (or more generally, the 

heavy-particle) beam emittance is large, that is, when its temperature is 

high. But for a low-temperature beam, electron cooling is more efficient. 
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One of the outstanding results of the workshop was the demonstration 

that electron cooling can be done at high energy, say 50 GeV. Budker him-

self understood that cooling could be done at these high energies and mentioned 

the possible use of an electron storage ring. The energy given to the elec-

trons by the antiprotons is radiated away by them as synchrotron radiation. 

Electron storage rings had been considered in the Fermilab studies in 19 76 

and had shown that reasonable cooling rates could be achieved under some 

conditions. At the workshop, it was demonstrated that the cooling conditions 

at 50 GeV (density, temperature, etc.) can be scaled directly from those 

realized experimentally in the NAP- M work at Novosibirsk. 

High-energy cooling is an important new development that may well 

have profound implications for Fermilab cooling in particular and for accel-

erator design in general. 
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