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UHV-Feedthroughs, Single Version LM 23

o Stroke: 150 mm

* Ball bearing spindle, no backlash

* Two slide bars, sliding bearing, adjustable
 Membrane bellow sealing, CF-system

* Drive: Stepping motors, tooth shaped belt

» Position measurement: Absolute angular encoder
eSenal, SSI, resolution <0.0025 mm

 Magnetic brake (24V DC/0.5 A)

e Limit switches

» Cooling: Through the hollow spindle
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A eStroke (mm):

50 (LM 50), 100 (LM 100, 150 (LM 150)

*Ball bearing spindle, no backlash

*Two slide bars, sliding bearing, adjustable
eMembran bellow sealing, CF-system

eDrive: Two stepping motors, tooth shaped belt

ePosition measurement: Linear potentiometer
(1/10mm), optional absolute angular encoder
(serial, SSI, < 0.0025 mm)

e Magnetic brake (24V DC/0.5 A)
eLimit switches

eCooling: Through the hollow spindle
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Combined UHV-Feedthrough

06.10.2011

Stepping motor for precise linear motion
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Pneumatic jack for IN— OUT motion with compressed air actuator
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Manual Actuator, Twin Version, LHO3
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LHO3 - Specification

Stroke: 25 mm each

Drive: Micrometer screw, motor drive available

Accuracy of positioning: 1/10 mm

Sealing: Membrane bellows

Supporting flange: DN 100 CF
Adjustment: Possible via 3-point support
Mounting of elements: DN 16 CF

Cooling of mounted elements: Possible

Current measurement: Possible
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Manual Actuator, Twin Version
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Mini-compressed Air Actuator

Type: LP 35

Stroke: 40 mm

Membrane bellow Sealing,
CF — System,

Adjustable, ...
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TWO VERSIONS OF FLIP MECHANISM ACTUATORS

Pneumatic jack (6 bar)

! T Electrovalve (24V DC)
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Elektromagnet

Flange
DN 100 CF

Also with compressed
air actuator available
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 Viewing Screen,attached to a compressed Air Actuator
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Compressed Air Actuator with
cooled high Power Faraday Cup
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Maximum beam power:
6 kw (DC),

Stopper material:
Copper (45 MeV p),

Electrical Secondary electron
suppression can be supplemented
by a magnetic one.
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GSlI License, T-DF 050
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1.4 MW pulse, 200 us, 10 kW DC
GSl License ()
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" ! Cooling pipe (copper)
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Shield Permanent magnets
Adjustment sheet (iron; fixed with ceramic insulation)
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Stopper material: Copper (45 MeV Protons)

Maximum beam power: 25 kW (DC)

Maximum beam power density 10 kW/cm”2

Shielding aperture

Ceramic insulation
Rubber tube
HV -Suppressor //

Cooling pipe

Copper

Cool ing channels
Supporting flange /
Ceramic insulation
Current feedthroughs
Cooling water supply
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HV-secondary electron suppressor

Cooling water in and out

S.hielding
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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-type 50 Ohm Connector

06.10.2011
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Testing a large coaxial Faraday cup with a spectrum analyzer
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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

Tarbrif Plate Cu-Block (cooled)
e N
L 'Tu-Sfrips
N { fixed, 3 different positions) .
S lLa i Aly0g
= : Insulation- Strips
235 ol Al203 | T
) ' _ 1 _F,SPINDLE
Sut N-DETECTORS {SANDWICH)

STEPPING MOTOR
ORIVEN FEEDTHROUGH
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Culcooled)
1010
[—_—D_ =" Faraday-Cup
s - (Ta)
Suppressor 1 a j
Of ==
o | ~ Suppressor
Shield B0 Al 04
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N STEPPING MOTOR ‘
a-Shield ¢ ' ressor | DRIVEN FEEDTHROUGH

S

(variable)

STEPPING MOTOR
DRIVEN FEEDTHROUGH
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"File Fictue Daisy Help

Emittance Measure System

Institut fir Angewandte

Operator Name

|Dirk Strehl =] New|

Data Set Name

|H30-06-01-1 =] New|

[~ Show only today

Date
|30.06.2001

Ion Source
PiG

Charge State
|10+

Atomic Number
02

Mass Number
238

_od | New'|

Good Bye System |

Quit HAL 9000 |

Measurement lE‘ystem Parameter | Work Sheet |

~Measurement Modi
" Profil 1 - slit and grid move together

€ Profil 2 - only grid moves into beam
" Emittance 1 - slit and grid move together
{+ Emittance 2 - with intermediate grid steps

~ Slit Parameter
Start Position [1/10 mm] l-100
Final Position [1/10 mm] ISUO

Step Width [Ulon'lm]ll

Total Number Of Slit Yalues: 600

~Grid Parameter

Grid Position  [1/10 mm] ID
Grid Offset [1/10 mm] I-130

Grid Steps Ig EI
Total Number Of Grid Yalues: 600

~Measure Parameter
Integration Time [us] |10
Delay Time [us] [10
Mode [Pulse/DC] |Pulse N
Currency Range |High 1000 nF vl
Start Measure Stop Measure

[ Dataset sucessfully restored to disk

4000

2.000

0

Profile

www.ntg.de
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I|.. Deep Blue
File Prnt Help

Beam Diagnostics

No. of levels I 15 v’-]
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142
[-1.46

S 100 150 200 250 0 %0 400
coordinate [mm]
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Capacitive Pick-up DB 040 Provided for
Measurements in the Longitudinal Phase Space
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50 Ohms N-connector
isolated from beam pipe) Ceramic insulation

A

T -]-
-. Segmented aperture 50 Ohms N-connector

(vacuum tight)
\
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www.ntg.de




=—=MNTGZ Beam Diagnostics ==

www.ntg.de



=—=MNTGZ Beam Diagnostics ==

- Principle: capacitive

- Impedance: 50 Ohms

- Bandwidth: ca. 2 GHz

- Electrodes: 4 (disk-shape)
- Diameter: 7 mm

- Aperture: 12 mm

- Sum signal: ca. 20-40 pA/e
- Difference signal: ca. 3-5 pA/e

- Connector: SMA-coax

- Material (housing) Copper

- Insulation: Vespel

06.10.2011 33
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DB 520/550/590
Capacitive pick up Insertion length [mm] | 100
Electrode length [mm|[20 |
Aperture [mm| 50 /60
Flange system CF 10u
Impedance 50 2
Bandwidth 1 GHz
Signal processing *  |2zX, 2zA
3(216 MHz)* L+R, U+D
A (216 MHz)* I-R, U-D
Example:

Required charges per Bunch
S:N =1:1, 1 mm Displacement

At (8)[ B = v/c [%] | required charges

1 16 (RFQ) | 2107
1 4 (THD) 410°
1 55 (IH2)  |2.5-10°

0.5 |55 (IH2) |210°
1.5 |55 (H2) [310°
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50 Ohm geometry,
Bandwidth 2 GHz

6 kW DC

Cooled coaxial Faraday cup
with compressed air actuator

GSlI-License
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To N-Connector

/and Ceramic Insulation

5
(3]

:

7 B

j< a Inner Conductor

g N
g‘ = S-— Outer Conductor
™ Matching
S to N-Connector 2
15° <3 °r'3,.
Matching Slot e
\ pa
= J} COAXIAL FARADAY CUP
235" Cooling Pipe with
i ¢é‘. Ceramic Insulation
Tungsten
L—T Plate
11 / . o .
d g The grid is provided to suppress
-9 7 secondary electrons as well as the
‘ advanced longitudinal field of the
bunches
NS
\Cerumic Support
06.10.2011
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N-connector

Model to test the 50 Ohm‘s geometry

1t

s
Tilted inner

~“conductor
(tilt = 8/250)
2 mm Tungsten
stopper plate
with cooled
Copper backing

Outer conductor

Cooling pipes ———
. ' High power broadband Faraday cup
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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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Frame for HV

Support Support

auo 12Yyjo
J0 doj uo auo
peoe|dsIp
saweld §

Frame for Profile Measurement

Frames of a 5 Plane Large Profil
Grid. Dimension about 480 x 640 mm

ayl

Frame for HV

Frame for Profile Measurement

Frame for HV

GRC LI TR T T I N

LR I R A
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Working principle see
next foil
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Compressed Air Actuator
- fortheIN - OUT Motion

—r /«Stepping Motor

el
B
r Stroke of the actuator: 50 mm

e QP> ————— Minimum step width: 0.72 degrees
+/”r/ Wedge Shaped
MRotating Dise 1L 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
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Applications = in Material Research

06.10.2011 49
www.ntg.de



Beam Diagnostics

Applications = in Material Research

06.10.2011 50
www.ntg.de



=—=NTGZ= Beam Diagnostics ==

www.ntg.de



=—=INT G= Beam Diagnostics ==

To be mounted onto a stepping motor driven UHV feedthrough
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The Aperture has been designed for a two beam experimental setup = see next Foil
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Consulting

www.ntg.de



=—=NTGZ= Bcam Diagnostics

Temperature [C]

[C]
160 160
140 140
120 i
100 -
" R0
60 "
40
40
20
20
&
S
P 50 S
*al {mm) 60 0 %
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aT :az-AT—FQ(X’y’Z)

ot v

Two periods of a pulsed beam

300
250

-

Temperature [C]
o
o

100
50
0 1 O O
5 10 15 20 25 30 35 40
Time (ms)

The example shows the heating of a target by a pulsed beam
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FARB-TEMPERATUR-ZUORDNUNG :
FARBDIAGRAMM IN DER R-Z-EBENE ( MANTEL UND ENDFLACHE GEKUHLT) 876.9< T <=923.0

830.7 < T <= 876.9

784.6 < T <= 830.7

507.7 < T <=553.8

. 369.2<T<=4154

B B
276.9 < T <= 323.1

138.5<T<=184.6
92.3<T<=1385

46.2< T <= 92.3

T<= 46.2

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
2000
%
% TFts 21500
g
1000
A 0 0.5 1 1.5 2 2.5 3
TFts 1
Time [s]
p= 193 Tungsten/Re wires, [gicm?]
Ppmm2-100 = 1.2x 10° [Wicrm?]
At=2x 10" 2 pulse length, [5]
fo=25 repetition frequency, [Hz]
06.10.2011
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Technics

Constr

ided for energy
r material resear
igh temperature
acuum technics

e High precisio

Project mana
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Technics

e High precisio

Project mana
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Parameters Characterizing a Particle Beam

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

— In case of ions mass number 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),

— = 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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