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Challenges

Example: USR @ FAIR (GSL, Germany)

- Energies
MeV .. keV .. eV ..

- Intensities
MA ... DA ... PA .. TA ..

- Particles
protons, ions,
antiprotons ..
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30 MeV - 300 keV - 20 keV > ~rest



The Task

¢6 Development of Novel Beam
Instrumentation for Future
Low Energy Storage Rings



The Task

¢6 Development of Novel Beam
Instrumentation for Future
Low Energy Storage Rings
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Longitudinal profile Beam losses
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Reconnaissance A
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Legend: “strikethrough” = too much /7 too many for a PhD student!
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Measured with 200 keV and 50 keV protons at INFN-LNS, Catania, Italy



Resolution and Sensitivity
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Measured with 200 keV and 50 keV protons at INFN-LNS, Catania, Italy






Capacitive Pick-Up




=U signal (nV)

-200

AU signal (nV)

600

400 1
200 1
0 0.5 1 1.5 2

o

Time (us)

10

0 0.5 1 1.5 2
Time (us)

U magnitude (dBV)

AU magnitude (dBV)

-60
-80

-100
-120
-140
-160
-180
1

-120
-130
-140
-150
-160
-170
-180
1

Modelling
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Stretched Wire Test Stand

optional

M Input impedance | 1MOhm 5 MOhm
Input noise 05 nV/\Hz | 0.9 nV/\Hz
Voltage gain 46 dB >t dB

Acquisition Channels (numbering starts from 0) Trigger System Status
Sample Rate Clock Mode o0 Range Coupling Slope System Name  Channel Count
200Ms/s | Intemal v av of dac drisng | da000 | fcsie42 4
e - Differential Tnput  Impedance Level (%)  External Coupling == Coun GRTngpencolint

=i 9 -} Jso 910 Joc |3 o
e Sl Direct-to-ADC Fiter Source  External Impedance CEEHERE, I
Jo102 » g0 | do " dwz | 1 16
Depth rrig Progress
5192 o Start Points Averages Closabe M extemal fReady
ADC CS16M2 -
Continuous Averaging Method
i o gmoMethod sy ongral 8N
— Software

Channels 4

Freq Pulse Pk-pk
(MHz) (ns) (mV)

Resolution 16 bit PUL 178 |280.3 ||492.629

PU2 [178 | |278.4 ||sss.182
PU3 [178 | |280.3 ||272.127
PU4 1178  |280.4 | |1940.855 Sl X

Sampling 200MS/s | | e - e
Bandwidth | 125 MHz

15 2

SAVE TO FILE

STOP

Memory 128 MB I
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Measurements

0.8}
0.6}

OMf

0.2

x =K AU/SU, + &

=40 -30 -20 -10 O 10 20 30 4O

5

A k=63 mm. S=16 %/mm. 5=0.08 mm - ~onl-A

=80 mm. S=1.2 %/mm. 5=-0.39 mm

k=99 mm, S=1.0 %/mm, 5=-0.36 mm

Wire position in X for Y = 0 [mm]

vs. Simulations

- - 0.6 - -
Initial assumptionh e Meas.(p=D
* Grounded rings Sim.(g=D Y7
*  Floating rings | oM .+ sim. =002 /
e No rings /
0.2 7
5 4
2
=~ 3¢ 0
=2
=7
- 74
/?_ 0.2 /

~k=99 mm. S=1.01 %/mm. s=~0.36 mm

=89 mm, S=113 %/mm, 5=-0.39 mm

b
- =30 -I5

0

15 30

Wire position in X for Y = 0 [mm]

y o)



Faraday Cu?/ E




Faraday Cup
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Current [fAl

Current [fAl
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Measured with 200 keV protons at INFN-LNS, Catania, Italy



Y A
Secondary Emission Monitor




Secondary Emission Monitor
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Modelling
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Modelling

Al foil

All charged part. fluence
[e-/cm?/primary part.]

10 . S S S —
i electrons —— |
I pions --——- |
1z -, protons------- |
= I S —p N alpha part.-——
% N all charged part.-—
£ oil e~
o [
mg 7
300 keV antiprotons 3 0%
S
S 0.001F
= L
] 1
I 0.0001}
1e-05
16-0% 501 0.01 01

Energy [GeV]



Measurements
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Measured with 200 keV protons at INFN-LNS, Catania, Italy
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Summary

Scintillators

- Sensitivity (CsL:TD: ~fA for 200 keV protons

- Resolution: at least 0.3 mm, no limits reached
Capacitive Pick-Up

- Linear response

+ Resolution: ~0.5 mm, possible improvement

« Agreement with simulations: within 2.5%
Faraday Cup

- Sensitivity: few fA with 10-20 s averaging

Secondary Emission Monitor
- Sensitivity: at least fA, no limits reached
+ Resolution: at least 2 mm, no limits reached
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More to follow



