
Around the Laboratories 

DESY 
HERA looks back, and 
forward 

T he HERA electron-proton 
collider at the DESY Labora
tory in Hamburg has com

pleted a successful second year of 
operation, with achievements and 
progress so far promising well for 
1994. 

The collider was commissioned in 
October 1991 and during the winter 
1991-92 shutdown the two major 
experiments (H1 and ZEUS) were 
installed in the ring. HERA commis
sioning resumed in April 1992 and by 
the end of June the experiments had 
their first meals of electron-proton 
collisions. 1992 peak luminosity with 
nine colliding bunches in each ring 
was roughly 2x10 2 9 crrr2s"1. By the 
end of that year a total integrated 
luminosity of 58 n b 1 had been 
delivered to each of the experiments, 
with 25 n b 1 recorded. 

The 1992-93 winter shutdown was 
used to upgrade the HERA control 
system and to prepare for multibunch 
operation, with several feedback 
systems installed. The 1993 peak 
luminosity with 84 colliding bunches 
in each ring was 1.5x103 0 compared 
to the design value of 1.5x103 1, with 
210 colliding bunches in each ring. 
By the end of October 1993 a total 
integrated luminosity of 1088 n b 1 had 
been delivered to ZEUS and 998 to 
H1. Some 60% of this data was 
recorded on tape by each experi
ment. 

In 1992 the maximum electron 
current which could be stored with 
lifetimes of the order of a few hours 
at 27 GeV was strongly limited. All 
observations suggested that this was 

caused by macroscopic particles 
trapped in the strong field of the 
circulating beam. By replacing two 
vacuum chambers the current could 
be raised from 3 to 20 mA. It has now 
been concluded that these macro
scopic particles might be emitted by 
the distributed ion getter pumps in 
the dipole and quadrupole magnets. 
By lowering the voltage on these 
pumps a current of 33 mA with an 
acceptable lifetime of several hours 
has been stored at 26.7 GeV. This 
can be compared to the design 
current of 58 mA. So far the maxi
mum achieved current has been 
limited by the vacuum of the 
radiofrequency cavities. 

HERA's transverse electron beam 
polarization is determined by meas
uring the up-down asymmetry of 
backscattered polarized laser light 
using a tungsten-scintillator sandwich 
counter. The observed polarization of 
more than 60% is built up in 31 
minutes (March 1993 issue, page 6). 
This healthy polarization was further
more shown to be both robust and 
reproducible and can coexist with 

Tunnel vision. DESY's HERA electron-proton 
6.3 kilometre collider ring, with, above, the 
superconducting magnets to guide the 
protons, and, below, the conventional electron 
ring. 

luminosity operation. This cleared the 
way for further planning of experi
ments. 

A pair of 60m spin rotator magnet 
chains designed to turn the trans
versely polarized electron beam in 
the arcs into states of well defined 
helicity at the collision point and to 
restore the transverse polarization 
before the electron enters the down
stream arc is now being installed in 
straight section East. It will be used 
by the recently approved third HERA 
experiment, HERMES, to study 
collisions with polarized atomic 
beams. Two sets of spin rotators for 
the H1 and ZEUS experiments are 
on order and will be installed in the 
1995-96 shutdown. 

The cryogenic system and the 
superconducting magnets are the 
most challenging components of the 
HERA proton ring. Both systems 
have been very reliable and none of 
the superconducting magnets has 
had to be removed in three years of 
operation. 

After a careful correction of the 
persistent current multipoles of the 
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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.' 

6 CERN Courier, March 1994 
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