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Back in Sept. we reported on:

NAS59 work finished (coherent interactions of e- & @
In aligned crystals)

New polarimetry techniques for high energy ds

Quarter-wave plates for multi GeV ds
Beam instrumentation design for high radiation

environment finished

Can be used as ionization chamber
Can be used as secondary emission detector

Ground Motion @ FNAL —waiting to go to NUMI
Collaboration with was starting




NOW:We are working with CLIC & CTF3
people on projects that are easy to convert
to other typesof LC & that overlap with

the expertice of the group
Beam loss monitors ( )

Positron Polarization Production (Using coher ent
bremsstrahlung in aligned crystals....

)

Beam Dynamics ( )

Ground Motion studiesfor CLIC type machines at




» Diamonds From NA59 to be
> used to make polarized e+

Synthetic large (cm'’s)
crystal diamonds produced
by de Deers Industrial
Diamonds, and used in
experiment NAS9 at
CERN

Very pure diamonds,
pre-aligned tile array
aswas used in the
experiment



Polarized Positron Source Using Align Crystals

A. Apyan (Northwestern U.), H. Braun (CERN AP),
M. Velasco (Northwestern U.)

Electron Beam is 100% Polarized
Energy 10 GeV
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Polarized Positron Source

Circularly Polarized Photon Sour ces from polarized e- possible in two ways:
a) 1cm Thick Oriented Diamond Crystal
(g=3.5mrad wrt <100> axis and a=0 (110) plane)
b) Imm thick amorphous Tungsten
Gain by using Diamond instead of amor phous material:
a) Enhancement factor 3
b) Photon emission angles.
From Diamond --> 8 nrad (in the peak)
From Tungsten --> 50 nrad



NWU-I CAR :Radiation Hard | onization

Chambers/ Secondary Emission Monitors
Mayda Velasco(NWU), Michal Szleper (NWU), Gianni Tassotto (FNAL)

e®Develop detectorswith Industry

Initially for high intensity proton sourcesat FNAL ...
now to be used for LC purposesand LHC.




Booster (FNAL) — I ntensity Scan

SEM-like SIC-like

Clear ...
Saturation
No saturation even

At 10™M12 ppp
(10M-5 torr)




Beam | nstrumentation for LC will be
proven at CLIC-CTF3 facility

400 Chambersordered from Richardson
(chambersto be availablein M ay)

Michael Szleper to bein charge of quality control
and calibration.

Cables already ordered (availablein April)

Electronics already ordered (to be available in
July, to borrow some for May test)

Cratesand DAQ to be provided by CERN-
CTF3 group.




CTE3isa dedicated facility for CLIC
development, but capabale of being
expandend to generic L C ISSues

Demonstration of the

drivebeam for CLIC:

Proper time
structure

Extraction of 30 GHz
power

Acceleration of probe
with 30 Ghz RF
cavities






Drive beam generation
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NWU in charge of Beam lossfor CTF3

- Our first test on beam loss monitoring has been performed on CTF3 in
N ovember 2003. Theaim was check the SEM -typetechnology and to
benchmark the measurementswith beam loss simulations donewith Geant 3.

eThefirst part was dedicated totest thedetector technology. Duringthis
period we played with the beam conditionsto show how important isthe
required nanosecond timeresolution of the detectors.

*The second part was dedicated to the ssimulations benchmarking test.
Herethe beam-linewas prepared to provide a clean beamwith a low
current. And playing with some dipoles the beam was displaced and
Intentionally lost in awdl defined location wherethedetectors were
Installed. Wearethen in a good situation to measurewe| defined beam
losses and to comparethem to what we expect from smulations.






Test of thetwo different detectors :V scan
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The SEM -likeda ector followsthe behavior of the beam
and gives useful information.



Obwervation of the beam transient loss

Beam current in BPM 502 sllt open sllt closed

00 [,

Sllt apertureswn /,ww

———dSlit aperture 27
——Slit aperture 14

Anyplitude (a.u)
' o
w

o
~
1

o
o
T

_06 L 1 L 1 L 1 L 1 L 1 L 1 L 1 L
-100 0 100 200 300 400 500 600 700

t (ns)

W hen you losethe beam transient in
the collimator, you don’t measure any
beam loss on the detector.

On theother hand when thedlit is
fully open, the beam transient which is
not stopped anymorein the collimat or-
dit isthen lost in thedetector area
(quadrupaoles).

W hen you dosethedit, you losein thedit the
first part of the beam correspondingtothe
beam transient which has a higher beam
energy.

Slit scan : BLM / Dcurrent lossin this dlit
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November test show us...

SEM mechanism fast enough to under stand
beam within the spill

Need to develop eectronics with fast sampling

asthose available for the BPM (SEM signal too
small to be ableto use the same electronics)

To bedonein collaboration with Dave Buchholtz

If ICAR resources available after Sept. of this
year .




Second part on the 10™" of November 2003

Matthew Wood providing full GEANT simulation
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Beam loss GEANT simulation (100 MeV, 30 mrad)
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|f ssmulation provesto bereliable...

... Then beam simulation packages will be tested
In devoted setups and compare the observed
losses from our detectors and predictions for the
expected chamber response ...

DATA AND MC ARE CURRENTLY BEING
COMPARED... MORE NEWS SOON




Analytical Solution for Turn-Around
L attice Parameters

A. Apyan (Northwestern U.), E. d’Amico (CERN AP),

D. Schulte (CERN AP)
Analytical study of the matching capability of a symmetric

guadrupoletriplets.

Use this analytical solution to design turn around loops (180
degree) using isochronous achromat modules and symmetric
quadrupoletriplets

==> DONE!

|mplementing the analytical solution as a subprogram in the
standard lattice design programs (MAD) to speed up
calculations.

==>|N PROGRESS!

Estimation of the effect of field inhomogenieties with the
verified ssimulation using MAD. ==> NEXT




Optical Functions of | sochronous M odule

and Symmetric Triplet




Ground Motion vsdepth (In Illinois) crucial
for LC with small beam spots...

e Next generation of
machines will be
sensitive to Ground

ARSI M otion ... beam 10X
smaller than a human
hair.

e Szleper at NUMI




M. Tigner/LPO3




Ground motion at diff. Stes...crucial
for the nanometer size | C designs like

NLC and CLI|C (Hamburg not suitable)




Summary

CTF3 Collaboration isvery fruitful

Definitely a better choicethan goingtothe ATF In
Japan, since it Is compatible with our on-going
particle physicswork....

If we get |ICAR In Sept. then we will start
wor king on electronics to sample the beam
behaviour within the spill.




