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1 Abstract The brilliance obtained from the light source reaches from
3.10* [photons/sec-(mm-mr&d).1% BW] at the dipole
BESSY II, presently under construction at Berlin-Adlersbeam lines to 3-fphotons/sec-(mm-mr&).1% BW] at
hof, is a low emittance high brilliancé®3generation U41 presently under construction, Fig. 1.
synchrotron radiation light source. After successful B3I L7 Gev HL 3%

prototyping of machine elements series production of U4 ,\U"gs
components was approved for the storage ring. The injector 10'% U-49
system has been prepared for installation in mid 1996, and U-100

first beam from the injector synchrotron is scheduled for
the 2 quarter of 1997. This paper describes the status of
the project.
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2 Introduction

The site of the Wissenschafts- und Wirtschaftsstandort Ber-
lin-Adlershof (WISTA) is developing into a major scientific,
technical and industrial center. With already existing
institutes, plans to move the natural science departments 107
of the Humboldt University on site are in progress. High
tech industries nearby provide a challenging opportunity 06 Ce V|
for basic researchers and industrial applicants to make use 0 6 T WLS \
of synchrotron radiation as a versatile tool for R&D.
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BESSY Il is a 1.7/1.9 GeV synchrotron radiation source in photon energy [eV]

the vacuum ultraviolett to soft X-ray regime. A 240 nFig. 1: Undulator tuning curves and averaged wiggler
circumference 6 nm-rad double-bend-achromate structure spectra of proposed insertion devices of a 100 mA
(DBA) of 8-fold symmetry was chosen for the storage ring 1.7 GeV electron beam

[1]. Full energy injection is adopted using a fast-cycling 10

Hz synchrotron. 3 Conventional Buildings

The storage ring offers 16 straight sections of altemat"@onstruction of a 120 m diameter experimental hall with a

!OW (1 m) an_d high (18 m_) horizontal beta functions. Ther boratory and office extension started in late1994. Shown
is space for insertion devices (IDs) of 4.7 and 3.9 m Iengﬁ 'Fig. 2, the 12,000 sqm area building is now nearing
respectively. Up to 14 IDs as undulators, wigglers and su- . '

per-conducting wave length shifters (WLS) will be installeg
Six undulators and two WLS are scheduled to be operatio
soon after commissioning of the storage ring. The status
IDs is reported in [2].
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completion. Due to the high sensitivity to vibrations and’he quadrupoles (max. gradient 16.5 T/m) are equipped with
relative displacement of machine and experiments, thém coils which allow each magnet’s focussing strength to

storage ring and the experimental area share a monolitie changed individually. The beta functions at any magnet
strongly steel reinforced concrete floor of 0.6 m in thicknegsosition could then be determined independently. Fig. 3

The synchrotron as well as the technical equipment asbows the first batch of 33 quads recently delivered

mounted on a decoupled own foundation. Infrastructure witindergoing magnetic tests.

potential sources of vibrations is located in a separate

building.

4 Injectors

For injection into the storage ring a full energy fast-cyclin
synchrotron fed by a 50 MeV race-track microton as t
preinjector is presently set up [3].

After an upgrade program, the commercially built microtra
has delivered pulses of 15 mA at a pulse length of 1 ms &
a repetition rate of 10 Hz in routine operation. A 500 MH
prebuncher will lead to a further increase of beam curre
The 10 Hz fast-cycling separated-function synchrotron
composed of 16 FODO cells. All magnetic elements of a
cell are mounted on a common girder. After delivery and
inspection of the magnets, the 0.3 mm thin-walled vacuumpig, 3: Photo of the first storage ring series quadrupole
chambers were installed into the magnets which now are magnets

waiting for installation in the tunnel scheduled in July.

Commissioning of the synchrotron and first beam at full

energy are expected for th¥ Buarter 1997. The 16 achromats are densely packed with elements.
) Combined sextupole and steering fields had to be adopted
5 Storage Ring rather than using lumped dipole correctors. In spite of a
sextupole constant of S = 600 T/neach sextupole is
5.1 Magnetic Elements equipped with two additional coils per pole. This coil

arrangement produces horizontal and vertical dipole fields

owing for a maximum kick of 3 mrad at full beam energy.
%his way 112 horizontal and vertical correctors can be
lized, of which five horizontal and four vertical dipoles
be activated in the correction scheme.

The DBA lattice of the storage ring consists of 32 C-shap
box-type dipole magnets, 144 figure-of-eight quadrupole
and 112 sextupoles. All lenses make use of exchangabft
inserts from soft magnetic iron at the magnets’ symmetWI |
plane. These spacers of nine different geometries are
mounted between the upper and lower halves of lenseg? Vacuum System
giving space for the beamline front ends to penetrate the
return yokes. The storage ring vacuum system is designed to operate a
500 mA 1.9 GeV beam current at a mean vacuum pressure
Prototypes (e.g. 1 dipole, 3 types of quadrupole and 2 typafsP < 2-10 mbar which will ensure a beam lifetime of
of sextupole magnets) have been built prior to approval of 6h.
series production. Detailed magnetic measurements [4] show
that the magnets behave as expected. Chamfers at the prothe arcs all chambers are made from AISI 316LN stainless
ends were determined experimentally to achieve inhomsteel. Crotch absorbers are mounted at the exit of the dipole
geneities of integrated quadrupole and sextupole fieldhambers to cope with the linear synchrotron radiation power
<5.10"and < 1-18 respectively, in the useful apertureof up to 100 W/cm. In the straight sections, the chambers
defined by a radius of r = 30 mm. are subjected to a synchrotron radiation power of
1-20 W/cm, therefore OFHC-copper absorbers are
The dipole magnets are designed for a field of 1.3 T akplosion bonded to the chamber wall. At the location of
1.7 GeV, giving a critical energy of 2.5 keV to the photonghe absorbers, the wall thickness of the stainless steel is
Since dipole radiation will be used as a radiometric standatdnm. By indirectly cooling, the surface temperature of the
an inhomogeneitpB/B of < 2-10% is required at the source absorber is reduced to4D instead of 120C as with a pure
points of the bending magnets. stainless steel surface.



The beam pipe is of eliptical cross section with major axé&s4 Beam Position Feed Back
32.5 and 17.5 mm, thus the conductance of the straight

chambers is limited to Q13 I/sm. 160 lumped sputter ion geam position stability in the storage ring, especially in the
pumps (SIP) are distributed in the arcs, three in each stralgﬁ, is a key issue for allrdsgeneration synchrotron light

section. At the location of crotch absorbers additional 500 ¥§;rces. Local beam-position feedback for the IDs using a
SIPs are placed directly underneath the crotch. Nonmagn%tjgsed_bump 4-magnet scheme is presently under
NEG modules will be located at the 32 dipole chambergqnstryction. The system will allow to reduce orbit

The total pumping speed installed in the ring is 28800 l/saycyrsions by at least a factor of 5. The bandwidth of a

) ) ) prototype feedback that is expected to operate from the very
The complete machine vacuum system will be equipped Wiginning of commissioning is 1 - 100 Hz allowing to correct
heating jackets for a controlled 2@ in-situ bake-out. orbit amplitudes oft 100 mm and angles af 0.4 mrad at

full energy. A more detailed description of these items is

Figure 4 shows a full scale prototype section that was usgden in [5] while first tests at the 800 MeV BESSY | ring
to study dynamical behavior of the components, especiallys reported in [6].

mechanical hysteresis of chambers and beam position
monitors (BPMs) during bake out and pumping down. 5.5 RF System

The storage ring will be equipped by 4 DORIS-type
500 MHz cavities located in a low beta straight section. The
resonators are fed by four 75 K\Wf transmitters using
Thomson TH2133 klystrons and the first power plant is
presently under test. The energy acceptance of the machine
is in excess ofADE/E = 3% at max. energy (1.9 GeV) for
currents up to 200 mA.
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