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ELECTROSTATIC PRODUCTS

Over the years Danfysik has designed and delivered a wide range of Electrostatic Products for accelerators,
ranging from quadrupole singlets, doublets or triplets for ion implanters, and beam scanning systems for
small accelerators to large electrostatic dipole analyzers for spectrometers.

In this brochure you will find examples of some of the products, which - in most cases created as tailor
made to our customers’ specifications - have turned into a kind of standard product. They are illustrating
the capabilities of Danfysik in this field, and we hope that it will inspire you to ask us if you have any plans

or needs for Electrostatic devices for particle accelerators.

One of the large electrostatic dipoles for the Recoil Mass Spectrometer for the Holifield Heavy Ion Research
facility at ORNL, USA, being lowered into the vacuum chamber before the high voltage conditioning test at
the DANFYSIK plant.

In this brochure you will find data for:

A wide range of Electrostatic Energy Analyzers
Electrostatic Quadrupoles

Electrostatic Extraction and Lens Systems
Electrostatic Beam Scanning Systems



ELECTROSTATIC ANALYZERS

The Electrostatic Analyzers listed on this and next page are a listing of custom built analyzers designed and
delivered from Danfysik over the later years.

Detailed information is available for the specific products, and we are prepared to work out proposals for any
special request within this field of high performance Electrostatic Analyzers.

Customer NSC Univ. of FZR DF ORNL
New Delhi Utrecht Rossendorf Std.equip.
DF order No. IND 533 HOL 3555 GER 3574 - USA 3267
Model No. - - - 260 -
Manuf. year 1990 1993 1994 - 1994
Application RMS Ci14 - - RMS
Plate separation (d) 150 mm 43.5 mm 20 mm 5 mm 100 mm
Bending radius (R) 4000 mm 435 mm 2000 mm 500 mm 6000 mm
Bending angle 20° 90° 30° 90° 20°
Plate height 500 mm 160 mm 100 mm 50 mm 500 mm
Effective length 1396 mm 683 mm 1047 mm 785 mm 2094 mm
Plate material Titanium Stainless steel | Aluminium Aluminium Titanium
Plate shape Cylindrical Shperical Cylindrical Cylindrical Cylindrical
Field strength 30kV/cm 4.6kV/cm 40kV/cm 40kV/cm 50V/cm
Voltage + 225kV + 10kV + 40kV + 10kV + 250kV
Customer DF LLNL ANSTO NRL Univ. of
Std.equip. Arizona
DF order No. - UUSA 4720 AUR 4895 USA 6177 USA 6729
Model No. 262 263 - - -
Manuf. year - 1995 1995 1996 1997
Application - AMS AMS TE-AMS AMS
Plate separation (d) 20 mm 100 mm 25 mm 41 mm 40 mm
Bending radius (R) 2000 mm 750 mm 2500 mm 2200 mm 2000 mm
Bending angle 57° 90° 90° 30° 70°
Plate height 100 mm 240 mm 175 mm 164 mm 150 mm
Effective length 1990 mm 1178 mm 3927 mm 1152 mm 2688 mm
Plate material Aluminium Stainless steel | Aluminium Titanium Aluminium
Plate shape Cylindrical Spherical Spherical Spherical Spherical
Field strength 40kV/cm 2kV/cm 64kV/cm 48.8kV/cn 35kV/cm
Voltage + 40kV + 10kV + 80kV + 100kV + 70kV




Customer Inst. of LLNL Univ. of
Physics Helsinki
DF order No. IND 6831 USA 6596 FIN 11572
Model No. - 265 -
Manuf. year 1997 1999 2000
Application AMS AMS AMS
Plate separation (d) 40mm 50mm 30mm
Bending radius (R) 3200mm 4375mm 2000mm
Bending angle 15° 45° 30°
Plate height 200mm 200mm 150mm
Effective length 838mm 2291mm 1047mm
Plate material Aluminium Stainless steel | Titanium
Plate shape Cylindrical Cylindrical Cylindrical
Field strength 25kV/cm 50kV/cm 66.7kV/cm
Voltage + 50kV + 125kV + 100kV




A large spherical electrostatic analyzer delivered to the US Naval Research Laboratory for applications in
Accelerator Mass Spectrometry.



Large spherical electrostatic analyzer for AMS and RMS.
Delivered to ANSTO in Australia in 1996.



ELECTROSTATIC ENERGY ANALYZER 260

This Electrostatic Energy Analyzer is designed for high resolution energy analysis of charged particles with ener-
gies in the 0-1 MeV range.

Typical applications are:

- Beam foil spectroscopy

- Measurement of the energy of multiply scattered charged particles

- Atomic fine structure measurements by measuring energy losses

- Measurement of particle energy as a function of scattering angle.
The analyzer is of the single focussing type with 90° deflection of the analyzed particles.
The analyzer consists of 2 cylindrical plates with a radial separation of 5 mm and a mean radius of 500 mm.
The analyzing field is terminated by properly located slotted shielding plates.
The cylinder segments of the analyzer are machined out of annealed solid aluminium, and they have a T-pro-
file in order to obtain a high rigidity for these elements, which have been given a second annealing treatment
before the final precision machining.
High precision adjustable slits are located at the focal points of the analyzer. The width of these slits can be
adjusted by means of micrometer screws which are located on the outside of the vacuum chamber. The novel

design of the slits ensures the highest degree of parallelism between the slit edges.

The different parts of the complete analyzer system are mounted on a rigid aluminium base plate, which is
precision machined for maximum flatness.

The vacuum chamber of the analyzer is made of non-magnetic stainless steel and is equipped with standard
flanges at both ends and a centrally located flange for connection to a high vacuum pump.

A calibrated symmetrical high voltage supply can be delivered with the analyzer.
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ELECTROSTATIC DEFLECTOR/ANALYZER 262

Ref. Assembly dwg. No. 14726E.
SPECIFICATIONS:

Type:

Effective angle of deflection:
Mean bending radius:

Plate separation:

Plate height:

Max. electrical field:

Max. voltage on plates:

Max beam rigidity:

Object and image distances
for symmetrical operation:

Acceptance angle in deflecting
plane for symmetric operation:

Energy dispersion:
First order resolving power

for 1 mm object and image slits:

Aluminum deflector plates

Cylindrical plate electrostatic condenser

¢ =57°

Ro = 2000 mm
d =20 mm

h =100 mm

€ =40 kV/cm
+40 kV

E/q = 4.0 MV

lo =li = 1667 mm

+ 4.5 mrad

2000 mm

E

E = 0..5%

All stainless steel chamber with two alignment ports and pumping flange.

Helium leak tested to 10-9 torr I./sec.
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ELECTROSTATIC QUADRUPOLES

The following pages show Electrostatic Quadrupole Lenses in the standard product line from Danfysik.

Model 727 Model 728 Model 729
Application 200kV Implanter
Aperture 50 mm 70 mm 60 mm
Singlet
Mechanical Length 190 mm - -
Effective Length 215 mm - -

Doublet
Effective Length

215-115-215 mm

Triplet

Efflz_ctive Length 215-115-215-115-215 135-25-235-25-135 130-20-180-20-130
Gradient 9kV/cm2 1kV/cm2 3.3kV/cm2

Max. Voltage + 28kV + 10kV + 15kV

Singlet Version Dwg 12662B Dwg 12698A Dwg 12811

Dimensions shown above may be revised in order to match specific mechanical length properties in the beam

lines.

The Electrostatic Quadrupole Lenses can be delivered with or without the related high voltage supplies.

The focal properties of the lenses are shown on the attached diagrams and can be used for first considerations

in order to match the beam optical data.
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ELECTROSTATIC BEAM SCANNING SYSTEMS

With many years of experience in the field of building Ion Implanters for research application, DANFYSIK has
developed a number of devices at the first range designed for the implanters, but later turned to standard prod-
ucts with a along list of proven applications.

The Sweep System Assy, Model 781 is designed for 200kV Ion Implanters and applied in connection with ion
implantation in silicon wafers. The formula for calculating the dimensional beam scanning capacity is shown on
dwg. 12699B.

The Model 781 can be powered from a DANFYSIK Beam Sweep Amplifier. The latest version, Model 731, is a
high performance double amplifier with + 2kV output voltage at a frequency up to 1 kHz and with a linearity
better than 1%.

The amplifier is equipped with analog input ports, which can be used in the case where special scanning profiles
are requested, i.e. irregular output voltage signals are needed. In these cases we recommend a pair of Wavet-

ech generators which can be programmed for individual waveforms and controlled via a serial RS232C interface

port.
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ELECTROSTATIC EXTRACTION AND LENS SYSTEMS

The Ion Implanters and Isotope Separators delivered from DANFYSIK over the years are equipped with mainly
two models of ion sources.

The high temperature ion source Model 911 is used in the Ion Implanter Series 1080, and the “Extraction and
Lens System, Model 788" is forming the first stage of acceleration and focusing in this implanter series.

A dimensional drawing of Model 788 is shown on the next page.

The high current source "CHORDIS"” Model 920 is used in the 1090 implanter series, and the extraction system
is in this case an integral part of the ion source, which operates with an acceleration potential up to 50kV.

Various dedicated extraction and lens systems have been designed and produced over the years, and we are
quite prepared to offer extraction and lens systems on the basis of special requirements.
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Danfysik InHouse 2006 ¢ hef@danfysik.dk
BROCH.EP.1106.A e Specifications are subject to change without notice



