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Signs that black holes swarm at galaxy centre 

ASTROWATCH 

Chandra X-ray image of the centre of our galaxy. The four labelled sources are variable 
binary systems hosting a black hole or a neutron star, located within three light-years from 
SgrA*. (NASA/CXC/UCLA/M PMuno et al.) 

A swarm of 10 000 black holes may be 
orbiting the Milky Way's supermassive black 
hole. This estimate is based on theoretical 
expectations of the migration of black holes in 
our galaxy and the observation by NASA's 
Chandra X-ray Observatory of an over-density 
of X-ray binaries at the galactic centre. 

The centre of our galaxy, the Milky Way, is 
known to host a black hole called Sagittarius 
A* (Sgr A*) with a mass of about 3.7 million 
suns. Around this supermassive black hole 
there should be a high concentration of stellar-
mass black holes, which would have migrated 
into the galactic centre over several billion 
years. Stellar-mass black holes form in the 
core of supernova explosions of stars with 
masses typically 5 - 1 0 times that of the Sun. 

When such a massive object flies by one of 
the greater number of less massive stars, the 
lighter body gains speed while the heavier 
body loses speed. Several such two-body 
interactions make heavier bodies fall towards 
the galactic centre, while lightweight stars are 
ejected towards the outer regions of the 
galaxy. Such a mass segregation is well known 
in dense globular clusters, and was predicted 
a decade ago to cause stellar black holes to 
sink towards the centre of the galaxy. From the 
estimated number of stars and black holes in 
the galactic centre region, this effect is 
expected to produce a dense swarm of 20 000 
black holes within three light-years of Sgr A*. 

Once black holes are concentrated near 
SgrA* they will have many close encounters 
with normal stars there, some of which are in 
binary star systems. The intense gravity of a 
black hole can induce an ordinary star to 
"change partners" and pair up with the black 
hole. This process is expected to produce 
several hundred binary systems with a black 
hole or a neutron star. 

The Chandra X-ray observations of the 
central region of the galaxy now show 
evidence of a high concentration of binary 
systems around SgrA*. M P Muno, from the 
University of California, Los Angeles, and 
colleagues found four active X-ray binary 
sources at less than three light-years from 
SgrA*, while there would be only a 20% 
chance of finding one such source in this 
small area. This estimate is based on the 
density of sources observed at a slightly larger 

Picture of the month 
This relatively nearby galaxy captured by the 
Hubble Space Telescope might well be the 
youngest galaxy ever seen, in the sense that 
its stars are all younger than 500 million 
years. This means that this galaxy, called 
I Zwicky 18, waited for some 13 billion years 
after the Big Bang before producing stars. 
Now it is producing them at a very high rate 
in its two bluish-white knots. This nearby 
dwarf galaxy offers the opportunity to study 
the kinds of galaxies that inhabited the early 
universe and that are thought to be the 
building blocks of spiral galaxies like our 
Milky Way. (NASA; ESA; Y Izotov, Main 
Astronomical Observatory, Kiev, Ukraine; and 
TThuan, University of Virginia.) 

distance from SgrA*, between 3 and 75 light-
years. The derived over-abundance of X-ray 
binaries by a factor of 20 suggests that a 
huge number of black holes and/or neutron 
stars have gathered at the galaxy centre. 

Although this study clearly shows an excess 
of X-ray binaries at the centre of the galaxy, it 
is difficult to extrapolate from the four sources 
that are active at a given moment to the total 
number of black holes orbiting Sgr A*. Many 
processes are difficult to quantify, in particular 

the fraction of black holes and neutron stars 
that are paired with a normal star to form an 
X-ray binary system, and the rate of activity of 
these systems. Further theoretical and 
observational studies will be needed to 
confirm the presence of a swarm of some 
10 000 black holes at the heart of our galaxy. 

Further reading: 
M P Muno et al., submitted to ApJL, 
http: / /arxiv.org/abs/astro-ph/0412492. 
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GERMANY AT CERN WW made 
In an official presentation 28 German companies will be j P > 
demonstrating at CERN from 28 February to 3 March 2005 
their supply and service offers for the construction of 66011311V 
the LARGE HADRON COLLIDER (LHC) and other key CERN * 
programmes. 

We look forward to meeting you 
on the German presentation „GERMANY AT CERN" 

The official German presentation 
is sponsored by 

Federal Ministry 
of Education 
and Research 

in cooperation with 

Federal Ministry of 
Economics and Labour 

AUMA 
Association of the German Trade Fair Industry (AUMA), Berlin 

EXHIBITORS: 
ACCEL Instruments GmbH 
Friedrich-Ebert-Str. 1 • D-51429 Bergisch Gladbach 
Tel.: +49-22 04/84-25 00 • Fax: +49-22 04/84-25 01 
accel@accel.de • www.accel.de 

Superconducting Accelerator Magnets. Custom Designed Magnet Systems. 
Normal- and Superconducting RF Accelerating Units. Custom Designed RF and 
Control Systems. Turn Key Linacs. Synchrotrons and Cyclotrons. Proton/Ion The­
rapy Systems. Synchrotron Radiation Beamlines & Instrumentation. Monochro-
mators,UHV-Devices. LTS and HTS Current Leads. Insertion Devices (Undula-
tors, Wigglers). Cryogenic Low Loss and Zero Boil Off Systems. Engineering 
and Manufacturing Services. (Vacuum Brazing, EB-Welding etc.) 
International Project Management. 

Representative: 
ACCEL Instruments GmbH 
Molliserstr. 41 • CH-8754 Netstal 

Babcock Noel l Nuclear GmbH 
Alfred-Nobel-Str. 20 • D-97080 Wurzburg 
Tel . :+49-931/903-41 01 • Fax+49-931/903-41 71 
info@bn-nuclear.de • www.babcocknoellnuclear.de 

Magnets and components for fusion experiments and accelerators. Develop­
ment and fabrication of superconducting magnets and magnet systems, e.g. 
dipoles and quadrupoles Cryostates and vacuum vessels. Special purpose tools 
for fabrication of magnets. Manipulator systems for magnets. Feasibility and 
fabrication studies. Design and calculation of magnets. Individual develop­
ments. Complete planning and construction of nuclear facilities and compo­
nents. Remote handling systems, manipulators and handling systems for 
fuel elements. Radiation Shielding Windows Double lid systems. Planning 
and execution of decommissioning and dismantling of nuclear facilities. 
Conditioning of radioactive waste. Developments for final disposal of spent 
fuel. Nuclear service. 

apra -norm Elektromechanik GmbH 
Gewerbegebiet • D-54552 Mehren 
Tel.: +49-65 92/204-0 • Fax: +49-65 92/204-100 
vertrieb@apranorm.apra.de • www.apra.de 

19"-Cabinets, 19"-Racks, 19"-enclosure systems, 19"-Wall mounting enclosure, 
19"-Subracks and Plug-in modules, 19"-Plug-in units, Small cases, Customized 
Enclosures, Panel Instrument Cases according to DIN 43700/IEC61554 

Representative: 
Rotronic ag 
Grindelstr. 6 • CH-8303 Bassersdorf 
Tel.: 044 838 11 11 -Fax:044 837 00 74 

H. BUTTING GmbH & Co. KG 
Gifhorner Str. 59 • D-29379 Knesebeck 
Tel.: +49-58 34/50-0 • Fax +49-58 34/50-320 
info@butting.de • www.butt ing.de 

Longitudinally welded pipes, piping spools, components and vessels for 
various industries in: 
- Stainless steels (e.g. 316L, Duplex) 
-Titanium alloys 
- Nickel alloys 
- Clad materials 
in sizes from 25 mm OD up to 1.000 mm OD - not only for the stock but also 
according to customers' specifications. 
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CEROBEAR GmbH 
Kaiserstr. 100 • D-52134 Herzogenrath 
Tel.: +49 -24 07/95 56-0 • Fax: + 4 9 - 2 4 07 /9 62 24 
info@cerobear.de • www.cerobear.de 

Cerobear® is the leading manufacturer of all ceramic bearings, the essential 
bearing to realize advanced motion technology. The non-magnetic all ceramic 
bearing allows dry run or media lubrication, offers 50% reduction in weight 
and friction moment and is resistant to corrosion and highest temperatures. 
The all ceramic bearing technology is one key enabling factor for industries 
they have to meet highest requirements in their products and processing 
under extreme operating conditions like vacuum, aerospace, food and pharma­
ceutical processing and semiconductor industry. 
The combination of ceramic rolling elements with conventional and special 
alloy bearing steels promise considerable application advantages, Cerobear® 
hybrid rolling bearings possess excellent tribological properties and avoids the 
feared bearing seizing effect under poor lubrication. Hybrid bearings broaden 
the limits of current bearing technology in a wide range of sophisticated 
applications and industries. 

CiS Inst i tut fur Mikrosensor ik g G m b H Erfurt 
Konrad-Zuse-Str. 14 • D-99099 Erfurt 
Tel. +49-361/663 1410 • Fax +49-361/663 1413 
info@cismst.de • www.cismst.de 

CiS - Institute for Microsensorics is an acknowledged industry-oriented 
research institute in the Free State Thuringia. 
Si-based-Microsensors delivered by CiS are applicable especially to 
miniaturization and system integration. 
Our Products are: 

radiation detector for nuclear physics 
customer specific photo diodes 
pressure sensors 
sensors for dew point, condensation 

Our Services are: 
Industry-oriented research for sensors 
Customer-specific development 
R&D- Services for Sensor Design, Wafer 

Processing, Assembly, Metrology 
Prototyping, Wafer Foundry, Packaging 

CST - Computer S imulat ion Technology 
Bad Nauheimer Str. 19 • D-64289 Darmstadt 
Tel.: +49-61 51/73 03-0 • Fax: +49-61 51/73 03-10 
info@cst.com • www.cst.com 

CST's simulation tools help engineers achieve improved product performance 
and reduced time-to-market, by providing accurate 3D EM design solutions. 
With the underlying FIT (Finite Integration Technique), the proprietary Perfect 
Boundary Approximation (PBA)® and Smart Grid™ technology, CST has 
successfully combined short calculation times with highly accurate results. 
The simulators CST MICROWAVE STUDIO®, CST DESIGN STUDIO™, CST EM 
STUDIO™ CST PARTICLE STUDIO™ and MAFIA-4 have benefited from over 
20 years experience in the area of numerical field calculation, and are used 
world-wide by market leaders such as Motorola, Nokia, Philips, Raytheon, 
Siemens, and Sony. A comprehensive network of distribution and support cen­
tres in Europe, the Far East and North America, ensures optimal service for 
every customer. More information about CST is available on the web at 
www.cst.com. 
CST-Computer Simulation Technology 
"Changing the standards for 3D EM simulation". 

Draka Comteq 
Piccoloministr. 2 • D-51063 Koln 
Tel.: +49-221 /677-0 • Fax: +49-221 /677-38 90 
info@drakact.de • www.drakact.de 

RF pulse cables 

EUCHNER GmbH + Co. KG 
Kohlhammerstr. 16 • D-70771 Leinfelden-Echterdingen 
Tel.: +49-711/75 97-0 • Fax: +49-711/75 33 16 
info@euchner. de • www.euchner.de 

Stable and constant growth signifies the successful story of the family-owned 
company EUCHNER GmbH + Co. KG in Leinfelden, nearby the city of Stuttgart. 

Today, it has become a global player. The design and development of switch­
ing devices for controlling a wide variety of motions in the field of machine 
and plant construction is its main business. Safety has been the main topic of 
EUCHNER within the last decades: Safety Engineering in order to protect peo­
ple, machines and products. Quality, reliability and precision are the characteri­
stics of EUCHNER's philosophy. 
EUCHNER GmbH + Co. KG employs 360 employees world-wide and maintains 
three production sites in Germany. The brothers Stefan and Michael Euchner 
are the Managing Directors of the Swabian family company. 

Representative: 
EUCHNER AG, Ing.- und Vertriebsburo 
Grofstr. 17 • CH-8887 Mels/St. Gallen 
Tel.: +41-81/7 20 45 90 • Fax: +41-81/7 20 45 99 
euchner.schweiz@bluewin.ch • www.euchner.com 

F. u. G. Elektronik G m b H 
Florianstr. 2 • D-83024 Rosenheim 
Tel.: +49 -80 31/28 51-0 • Fax: +49 -80 31/8 10 99 
info@fug-elektronik.de • www.fug-elektronik.de 

High Voltage Power Supplies up to >300kV, up to 250kW 
stability/ripple 100pmm (Standard) (on request less 10ppm possible) 
High Voltage Cassettes up to 35kV; 7W, 35W, 140W, 350W 
Low Voltage Power Supplies up to >5000A, up to 250 kW 
Special Power Supplies, customized 

Habia Kabel GmbH 
Vertriebsburo Sud 
Zeppelinstr. 5/1 • D-89231 Neu-Ulm 
Tel.: +49 -731 /70 47 95-20 • Fax: +49 -731 /70 47 95-99 
norbert.mueller@habia-kabel.de • www.habia-kabel.de 
Cables for 
Defence: Military Communication. Radar Systems. 
Control & Instrumentation: Sensors. Heating. 
Nuclear: Drag chain cables. Waste processing. Fuel handling. 
Industrial: Gas Turbines. Offshore. Raw material processing. 
Transport: Automotive. Space. Marine Diesel. 
Telecom: Base stations. Switching Systems. 

Heinzinger electronic G m b H 
The Power Supply C ompany 
Anton-Jakob-Str. 4 • D-83026 Rosenheim 
Tel.: +49-80 31/24 58-0 • Fax: +49 -80 31/24 58-58 
info@heinzinger.de • www.heinzinger.de 

POWER SUPPLIES for HIGH VOLTAGE, HIGH CURRENT, HIGH POWER with 
HIGH PRECISION, Power Supplies and Capacitor Charger for voltages up to 
>300000 Volt, currents up to >5000Ampere with accuracy up to <0,001 %. 
With an experienced team of specialists Heinzinger electronic GmbH focus on 
development, production and sales of high-quality power supplies. The com­
pany has competence and experience for many years in all ranges of high pre­
cise power supply solutions, also for very high performance. Heinzinger sup­
plies not only power supply solutions, tuned to the application, they also offer 
a lot of services covering High-Voltage and High-Current. 

HEW-KABEL/CDT GmbH & Co. KG 
Klingsiepen 12 • D-51688 Wipperf i i r th 
Tel.: +49-22 67/683-0 • Fax: +49-22 67 /22 03 
mail@hew-kabel.com • www.hew-kabel.com 

Manufacture and development of specialty cables and wires for high perfor­
mance applications conforming to German and international specifications as 
well as custom-made solutions for specific conditions; heating cable. Applica­
tions areas: Instrumentation, control and automation techniques, industrial 
plant and power engineering, medical engineering, sensory analysis, communi­
cation electronics, high-frequency engineering, automotive industry, chemical 
industry. HEW-KABEL is a Belden CDT Company. 
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iseg Speziale lektronik GmbH 
Bautzner Landstr. 23 • D-01454 Radeberg/Rossendorf 
Tel.: +49-351/2 69 96-0 • Fax: +49-351/2 69 96-21 
sales@iseg-hv.de • www.iseg-hv.com 
The iseg Spezialelektronik GmbH company specialises in the development 
and production of High Voltage Power Supplies for Industry and Research. 
Competence in all concerns referred to High Voltage is the essence of 
our company philosophy. 
During the last years iseg became an important part of HV PS systems in High 
Energy Physics, e.g. the coming accelerator based LHC experiments and seve­
ral Neutrino experiments, iseg also offers the most comprehensive HV PS port­
folio for applications in Labs and Test fields for the assembly of big detectors. 
Representative: 
AIP Wild AG 
Wehntaler Str. 6 • CH-8154 Oberglatt • Mr. James Martin Schneider 
Tel.: +41-1-852 20 20 • Fax: +41-1-85220 21 
james.schneider@aip-wild.ch • www.aip-wild.ch 
Selectronics, AIP Agent for West-Swiss 
ch. Sur-le-Bletru 8b • CH-1132 Lully • Mr. Erwin Stoll 
Tel.: +41-21-803 12 33 • Mobile: +41-79-606 32 35 • Fax: +41-21-803 12 29 
estoll@swissonline.ch 

KNF Neuberger GmbH 
Diaphragm Pumps and Systems 
Alter Weg 3 • D-79112 Freiburg 
Tel.: +49-76 64/59 09-0 • Fax: +49-76 64 /59 05-99 
info@knf.de • www.knf.de 

KNF Neuberger AG 
Stockenstr. 6 • CH-8362 Balterswil 
Tel.: 071-971 14 85 • Fax: 071-971 13 60 
knf@knf.ch • www.knf.ch 
KNF Neuberger - INNOVATIVE TECHNOLOGY WORLDWIDE 
the expert for diaphragm pumps. Whether diaphragm pumps for gases or 
liquids, swing piston compressors and vacuum pumps the KNF Neuberger 
range provides the right type of pump. KNF pumps are used where gases and 
vapors must be transferred, evacuated or compressed or where liquids must 
be transferred or metered. In addition to pumps which are incorporated into 
equipment or used in process technology, KNF produces a wide range of port­
able pumps. They are mainly used in laboratories. Miniature magnetic valves 
and pressure control valves round up the KNF range of products. 
KNF diaphragm pumps are robust, need no maintenance and do not pollute 
the media, they are therefore used in various versatile application areas, such 
as: medical equipment, environmental protection, process engineering, food 
technology, research and nuclear technology. 
The large KNF product program permits a high degree of flexibility. When 
customer requirements are too specific to be met by standard products, KNF 
carries out customized projects. 
KNF Neuberger has a worldwide presence, either through its own 13 compa­
nies in Europe, America and Asia or through representatives in major industri­
alized countries. 

Leybold Vacuum GmbH 
Bonner Str. 498 • D-50968 Koln 
Tel.: +49-211/347-0 • Fax: +49-211/347-12 50 
info@leybold.com • www.leybold.com 

Leybold Vacuum offers a broad range of advance vacuum solutions for use in 
industrial manufacturing and research purposes. The core capabilities center 
on the development of application- and customer-specific systems for the cre­
ation of vacuums and of process gases. 
Leybold Vacuum develops, manufactures and distributes vacuum products, 
such as vacuum pumps, complete vacuum systems, components, gauges, and 
lead detectors. 
The installations, equipment and/or vacuum components needed for such R&D 
efforts may of course vary in size and/or capacity. Hence we also develop and 
manufacture customized products specifically for R&D purposes, because we 
want to be involved in the entire process from the very beginning. Leybold 
Vacuum employs more than 1500 employees worldwide and has the largest 
sales and service networks in the industry, present in 70 countries around the 
world. With manufacturing facilities in the USA, Europe and Asia, Vacuum 
Solutions is close to its customers everywhere. 

Branch office: 
Leybold Vacuum Schweiz AG 
Leutschenbachstr. 55 • CH-8050 Zurich 
Tel.: +41-1 308 40 50 • Fax: +41-1 302 43 73 
sales@leybold.ch • www.leybold.com 

Linde AG 
Linde Engineering Division 
Dr.-Carl-von-Linde-Str. 6-14 • D-82049 Hoellriegelskreuth 
Tel.: +49 -89 /74 45-0 • Fax: +49-89 /74 45-49 08 
info@linde-le.com • www.linde.com 

The Linde Engineering Division designs and builds turnkey plants and supplies 
all services for process engineering projects. The scope of activities comprises: 
petrochemical plants, synthesis gas plants, hydrogen plants, gas processing 
plants, natural gas plants, air separation plants, cryogenic plants, environmen­
tal protection plants, pharmaceutical plants. Linde and its subsidiaries manu­
facture coldboxes, plate-fin heat exchangers, specialized butterfly valves and 
actuators. 

Linde Kryotechnik AG 
Plants to provide cooling capacity or liquefaction at very low temperatures, 
have a very long tradition within the Linde AG. 1932 Linde has delivered the 
first industrial helium liquefaction plant of the world to the university of Char-
kov, Ukraine. In the meantime, more than 500 plants are built, delivered and 
successfully operated all over the world. 

At our competence centers in Switzerland and the United States, scientists, 
engineers and technicians are assigned with the design, construction, and the 
building of helium refrigerators, helium liquefiers, and hydrogen liquefiers. 

Representative: 
Linde Kryotechnik AG 
Daetlikonerstr. 5 • CH-8422 Pfungen 
Tel.: +41-5230 405 55 • Fax: +41-5230 405 50 
info@linde.kryotechnik.ch • www.linde-kryotechnik.ch 

Nexans Deutschland Industries GmbH & Co. KG 
Kabelkamp 20 • D-30179 Hannover 
Tel.: +49-511/676-32 50 • Fax +49-511/676-37 77 
Klaus.Schippl@nexans.com • www.nexans.de 

CRYOFLEX Transfer Lines. 
Completely assembled flexible transfer line systems for the transport of 
liquefied gases and components 

Pfeif fer Vacuum GmbH 
Berliner Str. 43 • D-35614 Asslar 
Tel.: +49-64 41/802-0 • Fax: +49-64 41/802-202 
info@pfeiffer-vacuum.de • www.pfeiffer-vacuum.net 

Leading-edge technology for today's high tech world 
Whether we are wearing a pair of glasses, watching a TV set, working on the 
PC, or driving a car, we all benefit from vacuum technology. The manufacture 
of semiconductors, compact disks and DVDs, heat-absorbing glass, eye glasses 
and the coating of heavy-duty mechanical tools are only a few examples of 
vacuum technology application. Vacuum also plays an important role in rese­
arch, space technology, analysis, and environmental technology. Pfeiffer Vacu­
um, as a manufacturer of components and systems for vacuum generation, 
control and measurement is continually faced with new vacuum applications 
and new markets with high growth potential. 

The range of Pfeiffer Vacuum products and services 
Turbo pumps. Rotary vane pumps. Roots pumps. Diaphragm pumps. Dry pumps. 
Helium leak detectors. Components. Vacuum measuring and control devices. 
Gas analysis. Coating and leak test systems, vacuum pumping stations. 
Customer training. Application support and technical service. 

Representative: 
Pfeiffer Vacuum Schweiz AG 
Foerrlibuckstr. 30 • CH-8037 Zurich 
Tel.: +41-44/4 44 22 55 • Fax: +41-44/4 44 22 66 
info@pfeiffer-vacuum.ch • www.pfeiffer-vacuum.net 

PINK GmbH 
Vakuumtechnik 
Am Kessler 6 • D-97877 Wertheim 
Tel.: +49-93 42/919-0 • Fax: +49-93 42/919-111 
info@pink.de • www.pink.de 

The production line of PINK includes: standard components, customized vac-
cum chambers, coating systems, accelerator components, helium leak test faci­
lities, soldering systems, vacuum drying ovens, UHV-systems, thermal technolo­
gy, aerospace technology, customized vacuum systems. 
The main customers of PINK you could find in the automotive, semiconductor, 
chemical and pharmaceutical industry as well as in the research and science 
sectors of institutes and universities and also in the aerospace industry. 
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Radio Frequency Systems 
Kabelkamp 20 • D-30179 Hannover 
Tel.: +49-511/32 49 • Fax: +49-511/6 76 37 50 
harald.zietz@rfsworld.com • www.rfsworld.com 

Radio Frequency Systems is a global designer and manufacturer of cable and 
antenna systems plus active and passive RF conditioning modules, providing 
total-package solutions for wireless infrastructure. 
RFS serves OEMs, distributors, system integrators, operators and installers in 
the broadcast, cellular, land-mobile and microwave market sectors. As an ISO 
compliant organization with manufacturing and customer service facilities that 
span the globe, RFS offers cutting-edge engineering capabilities, superior field 
suppport and innovative product design. RFS is a leader in wireless infrastruc­
ture. 

Skodock GmbH 
Heinrich-Nordhoff-Ring 2 • D-80626 Garbsen/Hannover 
Tel.: +49-51 31/445-0 • Fax: +49-51 31/445-502 
info@skodock.de • www.skodock.de 

SKODOCK is a worldwide approved Specialist for Tailor-Made solutions. 
Skodock specialists develop, manufacture and sell Metal-Hoses, -Bellows and 
Compensators (Expansion Joints) in sizes from 6mm diameter up to 2400mm 
diameter. Skodock is certified according to DIN EN ISO 9001:2000, homologat­
ed and validated by a large number of Audit Organisations and Certification 
Bodies in all relevant Industrial Branches. SKODOCK designs and manufactures 
according to the European Pressure Vessel Guideline 97/23/EG and is authoriz­
ed by the TUV to carry out tests according to Module H. 
Flexible Stainless Austenitic Steel Bellows, Bellow Units, Expansion Joints and 
Flexible Hoses, thin wall tubes, membrane bellows 

Struck Innovative Systeme GmbH 
Harksheider Str. 102A • D-22399 Hamburg 
Tel.: +49-40 /60 87 30 50 • Fax: +49 -40 /6 08 73 05 20 
info@struck.de • www.struck.de 

Struck Innovative Systeme GmbH offers a range of high performance open 
standard data acquisition products. 
The main focus is on VME based electronics. The well established Gigabit link 
based SIS1100/3100 cPCI/PCI to VME interface got a USB2.0 to VME counter­
part with TigerSHARC DSP for test and demanding realtime applications 
recently. Our SIS330x 8 channel ADC/digitizer family with sampling rates up to. 
105 MHz and resolutions up to 14-bit is under extension towards higher sam­
pling rates. The first new card is the SIS3320 8 channel 200 MHz digitizer with 
32 MSamples of memory per channel. VME and USB2.0 systems on the base 
of the SIS3150 dual TigerSHARC twin CMC carrier and a comprehensive digital 
I/O board family will be presented. 

Thermo Electron (Erlangen) GmbH 
Frauenauracher Str. 96 • D-91056 Erlangen 
Tel.: +49-91 31/909-0 • Fax: +49-91 31/909-205 
info@thermo-esm.com • www.thermo.com/rmp 

Starting under the company name of "Frieseke & Hoepfner" in Erlangen, 
Thermo RM&P have been experts in health physics, radiation monitoring and 
monitoring of particulate in ambient air since 1949. Renowned as "FAG Radi­
ation Measurement" for more than a decade, and later ESM, Thermo RM&P 
now belong to Thermo Electron Corporation, the world leader in the analytical 
and environmental instruments industry. With our innovative products we pro­
vide our customers portable and stationary detection systems for 

- Health physics: dose and dose rate, contamination 
-The detection of illicit radioactivity trafficking at steel- and recycling plants, 

nuclear power plants, at harbours, airports, border transitions 
- Environmental monitoring of dose rate and airborne radioactivity 
- On-line stack monitoring of aerosols, noble gas, iodine 
-Act iv i ty measurement of samples: Manual, automatic and low level counters 
- Monitoring and sampling of particulate material in air 

SIEMENS 
represented by 
Siemens Schweiz AG 
Freilager Str. 40 • CH-8047 Zurich 
Tel.: +41-5855 8 56 52 • Fax: +41-5855 54 88 41 
urs.frankenhausen@siemens.com 

Siempelkamp Nukleartechnik GmbH 
Siempelkampstr. 45 • D-47719 Krefeld 
Tel.: +49-21 51/89 48-481 • Fax: +49-21 51/89 48-488 
snt.krefeld@siempelkamp.com • www.siempelkamp.com 

Siempelkamp offers products and service for Nuclear Power Plants. 
The concentration of our activities are on the key fields: waste management 
and decommissioning, casks and container construction, engineering and 
calculation, stud technology, manipulators, recycling, equipment, radiation 
protection and health physics, all completed by our service division. 

VACOM Vakuum Komponenten & Messtechnik GmbH 
Gabelsbergerstr. 9 • D-07749 Jena 
Tel.: +49-36 41/42 75-0 • Fax: +49-36 41/42 75-24 
info@vacom.de • www.vacom.de 

Development, production and sales of vacuum components and measurement 
equipment, project consultation, development of customized products and 
solutions, service. 
Product range: Fittings and Fabrications. Viewports. Vacuum Valves. Vacuum 
Chambers. Vacuum Measurement Equipment. Electrical Feedthroughs. Mecha­
nical Feedthroughs. Forevacuum Pumps. Mass Flow Controllers. Edge Welded 
Bellows. Residual Gas Analyzers. Filters and Traps. Heating Components. Vacu­
um Pump Oils. Vented Screws 

Representative: 
BaruvacAG Druckluft- und Vakuumtechnik 
Vogelsangstr. 11 -P.O. Box 105, CH-8307 Effretikon 
Tel.: +41-52 3 43 17-72 • Fax: +41-52 3 43 17-11 
info@baruvac.ch • www.baruvac.ch 

W-IE-NE-R, Plein & Baus GmbH 
Muellersbaum 20 • D-51399 Burscheid 
Tel.: +49-21 74/678-0 • Fax: +49-21 74/678-55 
plein@wiener-d.com • www.wiener-d.com 

W-le-Ne-R provides innovative products and creative solutions to the world 
of physics. Products, designed in compliance with CERN standards and specifi­
cations for highest performance and world-wide compatibility: 

VME-Crates: VME, VME 64, VME 64x, VME64xP (VIPA), VXI, CPCI 
3-6-9U height, 160-220-280-340-400mm various depth, 
up to 3kW in 3U power box, 6kW in 6U power box 

NIM-Crates: non ventilated 5U high 12 slot, 7 slot transportable (150W) 
ventilated 5U+2U high intelligent fan tray 
150-300-600W linear regulated power supplies 

CAMAC-Crates: ventilated 5+2U high, intelligent fan tray, 25 slot 
300-600W linear regulated, 1650W switching power supplies 

Crate Controller: VME- PCI, VME- USB2 bridges, 
CAMAC-PCI, CAM AC-VME, CAMAC-USB2 bridges 

Power Supplies: Multi-channel programmable "low-noise" Floating DC 
power supplies for standard and hostile environment 
(magnetic field tolerant and radiation hard), up to 6kW 
output power 

Slow Control: CANbus, TCP/IP-Telnet, OPC-Server, Crate and Power Supply 
Monitoring Software 

Representative: 
ELCOTRON S.A. 
5, route du Reposoir • CH-1260 Nyon 
Tel.: +41-22/361 53 52 • Fax: +41-22/361 53 51 
tech@elcotron.ch 
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