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CORNELL ACTIVITIES FOR ILC

Alexander Mikhailichenko
LEPP, Ithaca, NY 14853

Abstract. We describe some activities/plans caring out at
Cornell LEP in framework of ILC project.

It covers the general layout, damping ring and positron
production system.

The last includes undulator, combining scheme, collimators,
liguid Hg target, fast spin rotators and elements of fast
feedback system.

http://www.Ins.cornell.edu/public/ CBN/2005/CBN05-21/CBN05-21.pdf
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Positron collection system with partial flux concentrator,
developed for CESR ~doubled positron ACCUMULATION

Experience is in hand
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E-166 EXPERIMENT

; E-166 STATUS Few slides from my
L E-180 v Snowmass 2005 Talk at Snowmass
International Foiarized Fositron Collaboration 2005

Alexander Mikhailichenko
for E-166 collaboration:

G. Alexander, J.Barley, P. Anthony, V. Bharadwaj, Yu.K. Batyqgin, T.Behnke,
S.Berridge, G.R. Bower, W. Bugqg, R. Carr, H.Carsten, E.Chudakov, J.Clarke,
J.E. Clendenin , F.J. Decker, Yu. Efremenko, T.Fiequth, K.Flottmann, M.
Fukuda, V. Gharibyan, T.Hadler, T. Hirose, R.H.lverson, Yu. A. Kamyshkov,
H. Kolanoski, K.Laihem, T.Lohse, C.Lu, K.T.McDonald, N. Meyners,
R.Michaels, A.A. Mikhailichenko, K.Moning, G. Moortgat-Pick, M. Olson, T.
Omori, D. Onoprienko, N.Pavel, R.Pitthan, R.Poeschl, M. Purohit, L. Rinolfi,
K.P. Schuler, D.Scott, T.Schweizer, J.C.Sheppard, S. Spanier, A. Stahl,
Z.M.Szalata, J.Turner, D. Walz, A. Weidemann, J.\Weisend

93 memoers from 17 Irs"rJ'”r'J“rIo'rf’
rzd collaporation working in orac

Ll

TLC s

(\

clice

'\

Brunel U. & CERN & Cornell U., Phys. Dept. & DESY & Durham U. & Jefferson Lab
& Humboldt U., Berlin & KEK, Tsukuba & Princeton U., Plasma Physics Lab. &
South Carolina U. & SLAC & Tel Aviv U. & Tokyo Metropolitan U. & Tennessee U. &
Waseda U SLAC-TN-04-018, SLAC-PROPOSAL-E-166, Jun 2003. 67pp.


http://www-spires.slac.stanford.edu/spires/find/inst/www?icncp=Waseda+U.




E-166 Experiment Motivations

E-166 is a demonstration of undulator-based production of
(polarized) positrons for linear colliders:

- Photons are produced ~in the same energy range and
polarization characteristics as for ILC;

-The same target thickness and material are used as in the
linear collider;

-The polarization of the produced positrons is the same as
In a linear collider.

-The simulation tools are the same as those being used to
design the polarized positron system for a linear collider.

- Number of gammas per electron is lower ~210 times,
however: (150/1)(2.54/10)(0.4/0.17)>.
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Undulator cave
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Figure 1. E166 Oct2004 Design Opties —rhi 16JUL2004

Positron table

Gamma table

3D drawing of all (and each)
of these elements (AM)




Undulator Setup (Cave)

Undulator

Cooling unit



E166 Data Acquisition Rack
Building 407

Power Supply Rack
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Helical undulator-Cornell

Unique technical solutions

Undulator installed in FFTB
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Conversion Target neutral beamline
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OPERATION

Every 10™ undulator pulse is shifted in time. Later -every next pulse is shifted
Photon flux and polarization as a function of K.

Positron flux and polarization vs. energy.

Positron flux and polarization for 0.25 r.I. and 0.5 r.l. Tiand for 0.5 r.I. W targets.
Each measurement takes about 20 minutes

Gamma-flux as a
function of timing
around maximum

Undulator kicks e-beam ~23urad
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Sllicon: agdwsic

Undulator Photons Undulator Photons
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Positrons vs. Lens Current
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Csl Calorimeter Array

DESY Zeuthen and Humboldt RS W" o
University Berlin ~ A
Pack 3 x 3 crystals in a stack

I Csl crystals: ~6 cm X6 cm X 28

cm from DESY

~1000 Re-converted photons ->
Max 5 GeV

Readout by PIN diodes (large
linear dynamic range)

: 14 degrees aparture
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E-166 Results

First polarized positrons created from gammas generated in helical undulator
Amount of gammas and positrons agrees with calculation

Asymmetries measured for photon flux and for positrons well above
background

All components or prototypes work properly
September-October run 2005 finalized polarization measurements™)
Very productive ILC collaboration working in practice!

E-166 paved the road for ILC positron production system

*) Accomplished successfully



CONCLUSIONS

There is a broad area for ILC activities initiated

4-m long Undulator module fabrication and its test is a
priority job taking into account pressure from EuroTeV

Practically for all elements we have original design, much
more effective and compact, than others

E-166 experiment emerged as a great success of Scientific
Community

Confirmed undulator based gamma-production for
generation of polarized positrons and electrons

UNDULATOR SCHEME ACCEPTED AS A BASE LINE FORILC
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