
* On 20 August, a bunch of 3 x 1 0 9 

7 GeV electrons was stored in the elec
tron ring of DESY's HERA electron-proton 
collider in Hamburg. 

on neutron stars and conjectured 
on the observational signatures of 
quark stars, the equations needed 
to make calculations, the expected 
masses, etc. 

There was also discussion on 
more exotic phenomena from cos
mic rays, such as the signals from 
Cygnus X-3 and Hercules X - 1 . 
Ultra high energy cosmic rays could 
provide hints on quark-hadron 
transitions. 

HEIDELBERG 
Cooler storage ring in 
operation 

The first of the heavy ion cooler 
storage rings, the Heidelberg TSR 
(Jest Storage Ring) entered its 
commissioning phase after con
struction lasting only just over two 
and a half years. Built in coopera
tion with GSI Darmstadt and 
groups from Heidelberg, Giessen 
and Marburg, the low energy 55 m 
TSR ring at the MP-Tandem Post-
accelerator combination of Heidel
berg's Max Planck Institute is able 
to store ions up to about 30 
MeV/nucleon for a charge to mass 
ratio of 0.5, and is specially de
signed to investigate many still 
open questions of electron cooling 
for ions as heavy as iodine. 

The simultaneous availability of 
fully or partially stripped heavy ions 
together with a cold intense elec
tron bath (1 A typically) of adjusta
ble relative energy will provide 
unique possibilities for atomic and 
plasma physics as well as for high 
resolution experiments in nuclear 
physics. In addition TSR allows a 
completely new class of studies of 
the interaction of electrons and las
er photons with heavy ions in all 
possible charge states. 

Laser and electron cooling are 
expected to compress beam be
haviour to such an extent that new 
collective phenomena could be 
seen, possibly even leading to the 
crystallization of ion beams. 

One of the first internal target 
experiments will be the 'proof of 
principle' test of the polarization of 
a stored proton beam by spin 
dependent interaction with a polar
ized hydrogen target, crucial for 
plans to polarize antiprotons at 
CERN's LEAR low energy antipro-
ton ring. 

TSR's twenty quadrupole lenses 
in five families give a very flexible 
selection of tunes and dispersion 
settings. Small dispersion and large 
apertures permit 'multi-chargestate 
operation', changing the charge-
state of accumulated ions in either 
the electron bath or internal tar
gets. 

The ring was completely assem
bled by mid-May, and the first test 
run stored a beam of 73 MeV car
bon 12 (6+) ions with a lifetime of 
4.5 s. Subsequent finetuning and 

TSR, the new 55m Test Storage Ring for 
Heavy Ions at Heidelberg's Tandem-
Postaccelerator Combination. 

improvements in the (as yet un
baked) vacuum chamber to reach 
10~9 mbar improved the lifetime to 
1 minute, promising beam lifetimes 
of some thousand seconds when 
the chamber is baked and pres
sures below 10~ 1 1 mbar are 
reached as planned. The TSR will 
be available for experiments late 
this year after installation of the el
ectron cooler. 

DESY 
HERA progress* 

Work is well underway for the two 
big experiments, ZEUS and H 1 , for 
the HERA electron-proton collider 
being constructed at the German 
DESY Laboratory in Hamburg. Wi th 
first data-taking scheduled for mid-
1990, construction of the huge de
tectors began in 1986. 

At the beginning of July, installa
tion of the 2200 ton external iron 
structure for ZEUS, from the Brem
er Vulkan shipyard, was completed 
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