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Outline G

1. Beam Halo Measurements

 Why do we care ?
 How to do the measurement ?
 Introduction to CID technology

2. Core-masking Technique

e The idea
e |nitial tests — fixed mask

* DLP Technology (viva)
» Results from Tests
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General definition difficult to make:

Accelerator physicists

Instrumentation specialists

Low density / difficult to measure
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Less transmission, more radiation

Activation of vacuum chamber

Halo: Why do we care ?

— Maintenance more difficult

— Higher cost

Different reasons

— Space charge

Goal: Understand mechanisms !

Dispersion
Mismatch

Scattering (beam - gas, intra-beam, Touschek)

Noise




OTR characteristics

Created when charged particles pass through the interface
between two materials with different permittivity.
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Brief (incomplete) Comparison 9

» Screen choice » Non-destructive
 Linear, directive Signal + Highly directive
» Fast time response « Good signal if E~150 MeV

Add. Info (& X', v',..)

Destructive * Only in bends or chicane
Installation/Maintenance » Alignment of line

&Max. beam charge / - Diffraction limited

CLIC Workshop, 2007 carsten.welsch@cern.ch




Halo Monitor 9

Under investigation:

2D PMT setup

SpectraCAM CID camera

Micro Mirror Array

Meas. Sci. Technol. 17 (2006) 2035-2040
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Non-destructive read-out G

Steps:

- Determine ‘sense’ voltage
« Transfer charges to RE
« Continue integration or

» Inject charges to substrate

Substrate

CLIC Workshop, 2007 carsten.welsch@cern.ch




Position [pum]

Halo Measurements
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*Solar and Heliospheric Observatory
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Lab Setup e

optical system 2
I_'H

mask
(image plane 1)

filter wheel

Mask: spot printed on
polyesther foil

optical system 1

CCD camera

On / Off
(image plane 2) ®

(beam core)

Proc. EPAC04

OTR light
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Calibration: Opacity e

Phantom image without mask Phantom image with mask
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Mirror Address
Electrode

Support

Post Via 2 Contact ' Electrodes
to CMOS




Light source
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.

Measurement

CLIC 07

(1) Aquire profile (2) Define core

(3) Generate mask




Results from Measurements 9
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Next Steps 9

Test MMA setup In running machine
Improve Software / automate process
Adapt to new Test Beam Line

Combine with CID camera ?




Conclusion

Understanding of beam halo of central
Importance for future accelerators

CID camera provided high-dynamic
range measurements to 10° level

MMA as central element of future halo
monitor
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=5
L EX 2007-2
30 GHz production bCuiI ding(;?*n

(PETSIine)
and test stand

Photo injector / laser
tests from 2007
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CID Technhology

Column

Electrode
hv

Row Gate
Electrode Oxide
n-type

Epitaxial layer
Field P Y

Oxide,
insulating

Substrate e’/Hole pairs
(p-doped Si-wafer)
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Non-destructive read-out

COLUMN ROW COLUMN ROW
(SENSE) (DRIVE) (SENSE) (DRIVE)
V/INJECT 0 0 \/ INJECT \/ INECT 0—« 0 \/ INJECT

\/INTEGRATE @

NTEGRATE
_\0 V/INTEGRATE \ 0 _\‘0 V/INTEGRATE

<= =

Integrate photo-electrons. 1st ‘Sense’ voltage sample.

Original bias conditions
restored. Continue

integration.
COLUMN ROW \ COLUMN ROW
(SENSE) (DRIVE) (SENSE) (DRIVE)
V INECT g _/9V INJECT V INECT _ﬁ\/ INJECT

V INTEGRATE \Y INTEGRATE0<_

_q___\_ OV INTEGRATE _q___x_
[ ,{ ﬂ :41 < ! HH 3

- 4
Alternatively, perform

Photon-generated charge selective pixel injection. 2nd ‘Sense’ voltage sample.
injected to substrate .

oV INTEGRATE

Voltage difference between
2"d sample and 1st sample
proportional to photon-
generated charge.
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