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The main results obtained at Cornell reported at
Vancouver
Tested 10 and 12 mm period undulators, ~40 cm each; 54 filament NbTi wire
Reached K=0.36 and K=0.72 respectively for the aperture available for beam
Soon will be tested undulators with 56 filament wire, 6 layers and radial sectioning;
expected gain ~25% for the same aperture 8 mm
( NOW Reached K=0.42 for period 10 mm without radial sectioning)

6-m long Undulator module fabrication and its test is a priority job

For all elements of positron production scheme we have original design, effective
and compact

Target, collection optics and spin handling are in scope of our interest



Solenoid

Accelerator structure .
These numbers can be considered as a base

Some latest improvements allow to relax these conditions~30%
(higher K)

Multiple targets allow reduction of the undulator length in half



GENERAL CONCLUSIONS SINCE THAT TIMES:

150 GeV is optimal for the maximum yield

K~0.35 is the best for polarization/yield ratio

Engineering design of undulators is feasible
SC and pulsed undulators were tested

The spin handling is guaranteed

We are working on re-checking of these results



Angular spread in radiation
Angular spread in beam, vert

il o
Angular spread in beam, rad.

Beam size, vertical . 1.4-1073em
Beam size, radial :




Radiug, mm

Y X =K factor with 54 filament wire @S504, 10mm B —K factor with 56 filament wire @ 750 A, 10mm & =K factor with B4 filament wire [@500A, 12mm
= factor with 58 filament wire @S5504A, 12mm
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Undulator magnets with10 mm period, 8 mm clear aperture ready for
insertion in cold mass case

Cold mass case has diameter 1.5”
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Two-year Budget, in then-year K$

[tem 9/07- 9/08- Total
8/08 8/09

Other Professionals 31.0 32.55 63.55
Graduate Students 21.8 23.762 45.562

Undergraduate Students 5.0 5.250 10.25
Total salaries and Wages 57.8 61.562 119.362
Fringe Benefits 10.23 10.742 20.972
Total Salaries, Wages and Fringe 68.03 72.304 140.334

Benefits
Travel and transportation 7.5 7.5 15
Other direct costs 19.528 21.286 40.814
Subcontract 0 0 0

Total direct costs 153.33 195.089 | 345.147
Indirect costs 62.263 73.634 135.897

Total direct and indirect costs 212.321 | 268.723 | 481.044




Aperture available for the beam is 8 mm in @ clear
Wire — ©0.6 mm bare
Coil not sectioned

OFC vacuum chamber, RF smooth

SC wire 54 filaments 56 filaments

# layers 5 layers 6 layers 6 layers+sectioning
A=10 mm K=0.5 (calculated)
A=12 mm K=0.9(calculated) K=1.1 (calculated)

For aperture diameter 5mm we expect period 8mm and K=0.4




Tested 10 and 12 mm period undulators , ~40 cm each;

Reached K=0.42 and field longitudinal profile measured with 56 filament wire
for 10 mm period;

K=0.72 (54 filaments) reached and measured for 12 mm period undulator
Radial sectioning will be implemented in the following models

4-6-m long Undulator module fabrication and its test is a priority job;
Funding requires to accomplish this stage

Target, collection optics and spin handling are in scope of our interest

For all elements of positron production scheme we have original design,
effective and compact
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150 GeV

Starter source  Elecivons from starter knac
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Field along undulator, T. Co 500A+50A, period 10mm

Distance

Distance, om
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“% Helical Undulator,
EM wave, Photon
Crystal with helical
dislocations

Polarization of positrons is a result of positron selection by energy



