
European Synchrotron Radiation Facility 
starts to take shape 

Highly visible on the approach to 
Grenoble f rom Lyon, the 280 ,000 
square-metre European Synchro
tron Radiation Facility site is fast 
becoming a prominent local land
mark. 

Based on a series of studies 
(dating f rom 1977) and on the de
tailed preparative work of the ESRF 
team, the first set of buildings is 
approaching completion on-site. 
Elsewhere throughout Europe the 
manufacture of machine compo
nents is reaching the final stages. 

The eleven 'Founding Father' 
countries (France, Germany, Italy, 
Great Britain, Spain, Switzerland, 
Belgium, Denmark, Sweden, Nor
way, Finland) contribute to the con
struction and subsequent operation 
of a storage ring for 6 GeV elec
trons or positrons to be used as a 
high brilliance X-ray source and of 
30 equipped beamlines. 

Inside the storage ring will be a 
200 MeV linear accelerator for el
ectrons (and possibly an electron-
positron converter and a 4 0 0 MeV 
positron linac) to feed the particles 
into a booster synchrotron where 
their energy is raised to 6 GeV at 
10Hz repetition frequency, for in
jection into the storage ring. The 
storage ring will be operated in 
single bunch or multibunch mode. 

The energy of the storage ring 
was chosen at 6 GeV, to meet the 
specifications for high flux and high 
critical energy (19.2 keV X-rays 
f rom the 0.8 T bending magnets 
and up to 14.4 keV in the first har
monic of undulators), and for a 
wide tunability range of undulators. 
The horizontal emittance of the 
ESRF has been specified at 7 
nm.rad, and the vertical emittance 
one order of magnitude smaller. 
Performance would thus improve 
over existing dedicated synchro
tron radiation sources by one to 
t w o orders of magnitude. 

The ESRF lattice is the result of 
optimizing emittance and energy 
requirements, with the additional 
constraints of a circumference not 
exceeding 850 m, of a large num
ber of straight sections for the in
stallation of insertion devices, and 
of low sensitivity to errors. The 
Chasman-Green type lattice has 32 
6-m straight sections, 29 of which 
can accommodate insertion de
vices (two are needed for the ra-
diofrequency accelerating cavities 
and one for the injection from the 
booster synchrotron). 

The need for a stored beam life
time of some 10 hours could im
pose the use of positrons, instead 
of electrons. (Positrons repel posi
tive ions created in the residual 
gas, thus avoiding the ion trapping 
which is detrimental to the stability 
of electron beams.) 

In principle, synchrotron radi
ation can be drawn from insertion 
devices to be placed in 29 of the 
straight sections and from 29 of 
the 64 bending magnets. 

Present planning foresees 26 

Construction work for the European Synch
rotron Radiation Facility (ESRF) at Grenoble 
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beamlines on insertion devices and 
four on bending magnets. A first 
group of at least seven beamlines 
shall be operational for external us
ers in m id -1994 ; within the fol low
ing 12 months 1 1 more beamlines 
should be commissioned. Three 
new beamlines will then be put into 
operation each year, up to the total 
of 30 by 1998. The facility will be 
operated and made available to us
ers f rom the contracting countries 
free of charge, on the basis of 
scientific merit. 

Present status and further planning 

Excavation work was completed 
during 1989. Construction of the 
accelerator buildings, the storage 
ring tunnel, the annular experiment
al hall and some adjacent technical 
buildings started this February. In 
February 1 9 9 1 , the accelerator 
buildings will be ready, but since 
civil engineering work for the build
ings will be completed some time 
before that, pre-installation activi-
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ties might start up ahead of t ime. 
The electron part of the Preinjec-

tor is already completed and will be 
installed as soon as the building is 
available. All equipment of Transfer 
Line 1 is currently being manufac
tured, and commissioning is ex
pected in the middle of next year. 

More tharf three-quarters of the 
Booster Synchrotron equipment 
have been ordered. The planning 
for delivery of the injector compo
nents foresees installation starting 
in November, in parallel wi th the Li
nac. The detailed design of Trans
fer Line 2 is ready, and most of the 
capital costs have already been 
commit ted. 

About half the Storage Ring 
equipment has been ordered. A so
phisticated system for fast vertical 
realignment was adopted in the 
course of construction in 1988 to 
take account of ground settlement. 
For the radiofrequency system it 
was decided to take full benefit 
f rom the system developed by 
CERN for LEP which is altogether 
almost perfectly adapted to requi
rements, and to contract out the 
delivery of a turnkey r.f. transmitter 
f rom industry. All major vacuum 
chambers and the ion pumps have 
been ordered. 

Installation should start by next 
February. Present installation esti
mates allow one full year for total 
assembly (160 girder modules) and 
subsequent hardware tests. There
after provision has been made for a 
10 month commissioning period. 

The technical options for the 
Beam Front Ends are finalized, and 
the call for tenders will be issued in 
the next months. Hardware and 

Outline of the buildings: 1 Preinjector, 2 In
jector, 3 Technical Gallery, 4 Control, 5 
Technical Buildings, 6 Storage Ring, 7 Ex
perimental Hall, 8 Road Bridge, 9 Foot 
Bridge, 10 Utilities, 11 Central Building. 
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ARGONNE 
Groundbreaking 
for Advanced 
Photon Source 
In June, the US Argonne Na
tional Laboratory celebrated 
groundbreaking for the Ad
vanced Photon Source, the 
7 GeV electron machine plan
ned for the next generation of 
US synchrotron radiation X-
ray research. Report in the 
next issue. 

software for the Machine Control 
System is already sufficiently ad
vanced for the first application pro
grammes to have been wri t ten and 
partly tested. 

The ESRF beamlines have been 
selected after a wide-ranging dis
cussion wi th the European synch
rotron user community and wi th 
advisers f rom the USA and Japan. 
The corresponding chapter of the 
Foundation Phase Report (FPR) was 
wri t ten after a meeting of prospec
tive users in September 1986. 
Once the FPR was accepted and 
the ESRF formally established, the 
first 18 priority beamlines were se
lected after a second Users' Meet
ing in March 1989 and subsequent 
discussions of ESRF's Science Ad 
visory Committee. 

The first eight beamlines, for 
most of which the design phase is 
well under way, are: Microfocus -
Materials Science Wiggler - Laue 
Protein Crystallography - High Bril
liance Undulator - High-Energy X~ 
Ray Scattering - Circular Polariza
tion - Surface and Interface Diffrac
tion - Dispersive EXAFS. A further 
t w o are left open, while the next 
eight beamlines shall also cater for 

fields of high interest, such as ine
lastic scattering, Mossbauer di
ffraction, magnetic scattering, X-
ray topography, and many others. 

Obviously the 30 'public' beam-
lines are far f rom exhausting the 
potential of the machine, especially 
for the bending magnet sources. 
The ESRF is receiving and consi
dering proposals from groups of 
users intending to build additional 
instruments at ESRF with indepen
dent funding, the so-called Collabo
rating Research Groups (CRG). 

Considerable progress in X-ray 
optics and detectors and on me
chanical stability of the source and 
the beamlines is necessary to meet 
the unprecedented brilliance of the 
X-ray beams to be produced by 
ESRF's sources. A t present, re
search and development efforts in 
ESRF's Experiments Division are 
concentrating on these challenges. 

Main Parameters of ESRF's Storage 
Ring 

Energy 6 GeV 
Current (multi-bunch mode) 
100 mA 
Current (single-bunch mode) 
7.5 mA 
Circumference 844.39 m 
Lattice Chasman-Green 
Dipoles 64 
Quadrupoles 320 
Sextupoles 224 
Bending field 0.86 T 
Number of straight sections 32 , 
out of which 29 are available for 
insertion devices 
Free-length of straight sections 
6 m 
Number of Bending Magnet Ports 
26 at 20 keV, and 16 at 10 keV 
Radiofrequency 352 MHz 

Approximate beam lifetime 10 h 
Rms bunch length 16-50 ps 
Beam dimensions (h/v) at various 
source points (10 % coupling): low 
beta (wiggler) 0 .068 /0 .047 m m ; 
high beta (undulator) 0 .412 /0 .090 
m m ; Bending magnet 0 .187 /0 .128 
mm. 
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