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Manual Actuator, Twin Version
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Mini-compressed Air Actuator

Stroke: 40 mm
Membrane bellow Sealing,

CF — System,

Adjustable, ...
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TWO VERSIONS OF FLIP MECHANISM ACTUATORS
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Beam Diagnostics

Elekiramagnet

Viewing window Flange

ON 100 CF

||||-||l Linear motion

Magnet driven version
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Compressed Air Actuator with
cooled high Power Faraday Cup
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1.4 MW pulse, 200 us, 10

GSI License

|

Ceramic Insulation

Beam

— g —

Electrical supressor elecirode

Shield Permanent maognets
Adjustment sheet (jron;
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kW DC

Cooling pipe (copper)

Cooling chonnel

Tungsten 1 mm constant

Cof block

fixed with ceramic insulation)
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HV-secondary electron suppressor

=X

= o

S-hielding aperture

Cooling water in and out
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Pmax =250 W Quter Conductor DN 100 CF
Tapered Section
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Time Domain Reflectometer (TDR) — Impedance measurement
on the coaxial Faraday cup

with 25 ps pulse rise time. Corresponds to a bandwidth of 14 GHz

500 ps/Div 200 mRho

Coaxial Cup

50 Ohm line

Commercial N-4ype 50 Ohm Connector
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Testing a large coaxial Faraday cup with a spectrum analyzer
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Small Coaxial cup with advanced field suppression
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2 kW High Power Coaxial cup
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. s' : Sud o> r._ I’ | r.*.

“_,.’-"" .1... . . | . : .
FC for high intense beams: 120 keV Protons, 25 kW DC, avaiable with CARBON stopper
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Profile grid mounted onto a 45 degree port, provided for emittance
Measuring. The grid is driven through the beam by a stepping motor
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Slit with detector sandwich mounted on one stepping motor driven bar

Ta-or W-Plate Cu-Block (cooled)

L —E " 10-strips

{ fixed, 3 different positions)

iﬁ . A0,
: Insulation- Strips
¥

: Ff I
Slit ' ] S N-DETECTORS {SANDWICH)

STEPPING MOTOR
DRIVEN FEEDTHROUGH
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Emittance Measure Systenm

Irstibuk For dngeveands= Phoesis

Opserator Name
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Data Set Name
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Delay Time [us] |10
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| Dataset sucessfully restored to disk
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- Principle: capacitive
- Impedance: 50 Ohms
- Bandwidth: ca. 2 GHz
- Electrodes: 4 (disk-shape)
- Diameter: 7 mm
- Aperture: 30 mm
- Sum signal: ca. 20-40 pA/e
- Difference signal: ca.3-5 pA/e
- Connector: SMA-coax
- Material (housing) stainless steel
- Insulation: PEEK
08.06.2017 27
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Harp provided for Emittance Measurements.
The Harp measures the Beam Profile
behind a Slit moved through the Beam
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GSI Licenses
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Frame for HV

Suan
o Support
Suppart '

Frame for Profile Measurement

Frame for HV

Frame for Profile Measurement

Frame for HV

Beam Diagnostics

www.ntg.de

Frames of a 5 Plane Large Profil
Grid. Dimension about 480 x 640 mm
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Working principle see
next foil
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Bavel Gear

Wedge Shaped
Rotating Disc

Compressed Alr Actuator

__———  forthe IN - OUT Moticn

__-Btepping Motor

- Cooling Pipes

Wedge Shaped
Segmemnt

08.06.2017

troke of the actuator: mm

Minimum step width: 0.72 degrees
Maximum frequency: ca. 5 Hz, wobble mode
Max. beam power loss: 500 Watts/wedge

Max. energy range: 39-45 MeV protons

Applications = in Material Research

37
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Beam Diagnostics
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Applications = in Material Research
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Consulting
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Temperature [C] €]
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aT :aZ-AT—FQ(x’y’Z)

ot v

Two periods of a pulsed beam
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The example shows the heating of a target by a pulsed beam
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FARB-TEMPERATUR-ZUDHDNUNG :
FARBDIAGRAMM IN DER R-Z-EBENE [ MANTEL UND ENDFLACHE GEKUHLT | G76.9 <T <= 9230

B830.7 <T <= 876.9
THAG < T <= 830.7

138.5 <T <= 184.6

92.3¢T<=1385

The example shows the distribution of heat in a circular beam stopper hit by a DC beam
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Rise of Temperature to the steady state

2500
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p=193 Tungsten/Re wires, [afcm?]
Ppmm2-100 = 12x 10* [Wicr]
- 10—4 pulse length, [s]
£ =25 repetition frequency, [Hz]
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Parameters Characterizing a Particle Beam

* Type of particle (may be: Electrons,
Protons, lons, Neutral Particles)

— In case of ions mass nhumber A, atomic
number Z as well as the charge state of
the ion is of interest

* Beam current:

— DC (Remark: Also a DC beam may have
a microstructure, respectively contain
bunches)

— Pulsed: One needs the pulse
macrostructure as well as the
microstructure (Bunch shape),

— =2 FWHM, Repetition frequencv

Continued = next Foil
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* Beam energy:
— |n case of ions MeV/u is usual

* Beam spot size:
— Diameter, if not a round beam it has to
be specified.

— Also the intensity distribution within
the spot is of interest

e Beam emittance:

— |If there is an interest in the design of
an emittance measuring system an
estimate of the relevant emittance
parameters should be given

Continued = next Foil
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Pressure in the beam pipe
Required sealing (O-ring, metallic)
Required type of flanges (CF, KF,...)

Allowed maximum insertion length in
beam direction

Distance: Supporting flange — beam axis
Pressure of cooling water, if needed

Required free aperture in case a movable
device has to be retracted out of the
beam

In case of slit-systems: Required
dimensions of the jaws, required stroke,
required free aperture in case of open
slits, required accuracy of position
measurement Continued - next Foil
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In case of Faraday cups: End cup or
movable cup required (compressed air
actuator, ...), Broadband coaxial Faraday
cup required, required secondary electron
suppression (electric or electric and
magnetic)

In case of beam transformers: Isolating
gap performed with O-ring or ceramics
with metallic sealing, required bandwidth.

In case of profile grids (harps): Diameter of
the wires, length of the wires, spacing,
required number of wires, ceramic or PVC
— connector required (PVC=standard)
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