
A r o u n d t h e L a b o r a t o r i e s 

Steady growth of 1993 luminosity at DESY's 
HERA electron-proton collider. 

magnets, using information from two 
reference magnets running in series 
with the ring magnets, the proton 
beam lifetime at injection is of the 
order of 10 hours, while the complete 
filling procedure takes just a few 
hours. 

The single bunch current was 
limited to some 4x10 1 0 protons per 
bunch compared to the design value 
of 10 1 1 . This limit occurs in the 7.5 
GeV proton preinjection in PETRA II, 
at HERA during injection at 40 GeV, 
and in the first part of the energy 
ramp. Feedback systems to cure 
these instabilities are now being 
installed. A total of 33 mA has been 
stored at 820 GeV in 84 bunches 
compared to the design value of 
158 mA in 210 bunches. The meas

ured normalized emittance was 
between 10 and 15 p mm mrad in 
both planes, compared to the design 
value of 20. 

During the 1992 run and initial 1993 
operations, protons were accelerated 
and stored using only the 52 MHz r.f. 
system yielding a bunch length of 
roughly 20 cm. Turning on the 208 
MHz system reduced the bunch 
length to an average 14 cm (.46 ns), 
with a best value of 10 cm (.33ns). 

While the number of electron 
bunches has been limited by the 
maximum electron current which can 
be stored, the number of proton 
bunches is chosen to match the 
number of electron bunches. At the 
end of 1993 a test with 180 proton 
bunches and 33 mA current was 

successful. 
Proton beam lifetime is in general 

longer than 100 hrs, compared to a 
typical 6 to 20 hrs lifetime of the 
electron beam. Thus in general 
protons are filled once every 24 
hours while electrons are dumped 
and reinjected every 4-5 hours. 

The specific luminosity, defined as 
the luminosity per unit current of both 
beams, is a measure of the correct 
beam overlap and of the transverse 
beam dimensions. Whereas the 
luminosity drops by a factor of 3 
during an 8 hour store, the specific 
luminosity remains constant. The 
specific luminosity is now nearly a 
factor of two above its design value. 

Operations ceased in November 
1993 for the usual winter shutdown 
and will resume in May 1994. Pri
mary goal will be operation with 180 
bunches per beam. In retrospect 
1993 HERA operation was very 
successful. The progress achieved 
promises that the original design 
parameters will soon be reached, 
and perhaps even improved in some 
cases. 

INTERNATIONAL 
COLLABORATION 
US panel members 
named 

A fter the demise of the US 
Superconducting Super
collider (SSC) project, the US 

Secretary of Energy has been re
quested to produce a plan to 'maxi
mize the value of the investment in the 
project and minimizing the loss to the 
US, including recommendations as to 
the feasibility of utilizing SSC assets in 
whole or in part in pursuit of an interna
tional high energy physics endeavour.' 
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To provide input for this plan, the 
High Energy Physics Advisory Panel 
(HEPAP), the Voice' of the US 
particle physics community, has 
formed a new subpanel, chaired by 
Sid Drell, to study international 
collaboration possibilities. 

The first meeting of the subpanel 
took place on 10 January. Its mem
bers are: Sidney D. Drell, Chairman 
Stanford Linear Accelerator Center; 
Jonathan A. Bagger, Johns Hopkins; 
Patricia R. Burchat, University of 
California at Santa Cruz; David L. 
Burke, Stanford Linear Accelerator 
Center; Joel N. Butler, Fermilab; 
Helen T. Edwards, Fermilab; Kevin 
Einsweiler, Lawrence Berkeley 
Laboratory; Val L. Fitch, Princeton; 
Lorenzo Foa, CERN; John Huth, 
Harvard; Dan Kleppner, Massachu
setts Institute of Technology; Akihiro 
Maki, Japan Society for the Promo
tion of Science; William J. Marciano, 
Brookhaven; Jack L. Ritchie, Univer
sity of Texas at Austin; Bernard 
Sadoulet, University of California at 
Berkeley; and Maury Tigner, Cornell. 
Ex-Officio members are Roberto D. 
Peccei, UCLA; Stanley G. Wojcicki, 
Stanford and Michael E. Zeller Yale. 

CERN 
PS for LHC 

C ERN's veteran 28 GeV PS 
Proton Synchrotron, which 
first came into action in 1959 

and has since become the kingpin of 
CERN's unique interconnected 
particle beam factory, is preparing for 
a new role as pre-injector for the LHC 
proton collider to be built in the 
27-kilometre LEP tunnel. When LHC 
comes into operation early in the next 
decade, the PS will then be more 
than 40 years old! 

Horizontal profiles of the LHC-type beam 
extracted from the PS at 26 GeV/c on three 
consecutive Secondary Emission Monitors in 
the beam line towards the SPS. This beam, 
equivalent to about 10 out of the 2835 LHC 
bunches, is sufficiently dense to potentially fill 
the LHC up to the beam-beam limit. 

LHC's proton beam will have a 
brilliance (intensity/width ratio) twice 
that of current PS beams. In principle 
such a beam is attainable with the 
higher intensities available from 
Linac 2 equipped with a radio-
frequency quadrupole (RFQ), with 
acceleration of one bunch (instead of 
five) in each of the four PS Booster 
rings, with the Booster kinetic energy 
increased from 1 to 1.4 GeV, and 
with using two Booster pulses to fill 
the PS. 

This approach was tested during a 
marathon 12-day machine develop
ment session last December. The 
hardware had been prepared as 
prototypes and ingenious ad-hoc 
modifications at little cost, using only 
one Booster ring and a slow cycle 
repetition rate. This test was a full 
success: in Booster ring 3, one 
bunch containing a few 10 1 2 protons 
was accelerated on a new radio-
frequency harmonic to the new peak 
energy of 1.4 GeV (in a machine 
initially built for 0.8 GeV and now 
running at 1 GeV) without a hiccup. 

Two such beam pulses were 
injected into the PS on a 1.2 second 
magnetic 'front porch', accelerated 
on new r.f. harmonics to 25 GeV, and 
finally extracted into the line leading 
to the SPS. 

Comprehensive sets of beam 
intensity and profile measurements 
confirm that the PS complex is 
capable of supplying the required 
high-brilliance proton beam, and can 
eventually assume its new role as 
LHC pre-injector. 

SACLAY 
Test of second LHC 
quadrupole 

T he second "two-in-one" 
quadrupole prototype for 
CERN's LHC proton collider 

has been successfully tested at 
Saclay. After transitions at 12353, 
14890 and 14842 A, the latest 
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