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Qutline

s Polarized Positron Sources for the Linear Collider

- The E166 Experiment
- KEK Polarized Positron Source

» A Fabry Perot Cavity for Polarimetry

* ATF2 a facility to study ILC-like beams
- Feedback Systems

» Damping Rings



Polarized Positron Sources

POSITRON PRODUCTION SCHEMES — DRIVE BEAMS
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Principle of the E166-Experiment

dul Target
Undulator .
50 GeV e- 10 MeV vy I Yia" Y.e
1 N Miagnostics

dM{EVAE iarb, units)
il
o

Rord "
05 L g
04 E
02 ]
05 W0 15 W X M35 40 h,,.
2 4 &

Q 10 12 14 16 18 20
Phatan Eremgy (M)
e E yMe)

- E-166 uses the 50 GeV SLAC-Beam in conjunction with a
1m long helical Undulator for the production of Polarized Photons.

- These photons are converted by a ~0.5 X thick Absorber into
Polarized Positrons (und Electrons).
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- The Polarization of the Positrons (und Photons) is measured



Schematic Overview of the E166 Polarimeter
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Transmission Polarimetry

Reversion of magnetic field in analyzer magnet leads to Asymmetry in

Photon yield in Csl Calorimeter => e* Polarisation
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First Beam Spectra — Run 518 10/10/04

Goal: Bring beam to beam dump and first noise check
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Small background < 100 MeV
Compare with 1000 x 5 MeV Photons= 5 GeV Energy depos.
Promising Result
E166 Data taking interrupted by SLAC Accident. Resumption in June ?



Experiment@K EK

Y AG laser 2nd harmonic
(A=532nm, E =2.33 eV)
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Yield: 10* e*/bunch (Compare with 10" e*/bunch @ E166)
Laser Power is an issue
Would need 100 Lasers to produce sufficient amount of e+



e’ pol arlzatlon (e' run) preliminary results
A, espinin Ironi et

=
=
|

—
-

Entry (nowarized)
= = =]
=
o
|

g A(R)= +0.72+ 0.28%
s Transmlssmn (a u )
%n.uﬁ— esplnlnlro ©
%nm - —
%‘u.uz _ - A(L): -1.07% 0.28%

—]

0 2 4 6 5 10 12 14

e spinin Ironj €

—
<— A(0)= +0.33% 0.28%

0 2 4 6 5 10 12 14

=
=
|

Entry (nowmarized)
= =] =]
= b—
L] e
1 T

=]

Derived 80% e* Polarization
Transmission (a.u.) from Asymmetries !!



A Fabry Perot Cavity for Polarimetry
Feer=75MHz, Pwidth = 100fs-1ps

Project funded by EuroTEV Energy per pulse ~ 10nJ
M (ist. power 10%-10° W) M

Average Power ~ 0.75 W
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Studying frep and Phase shift of pulses

Wide Range of Applications !? Solution for “Power Problem” of KEK pol e+ Source ?

Alternative to Compton Polarimeter proposed by P. Schiuler et al. ?



ATF2 -A facility to study ILC-like beams
AT'F'II ff LAVGUT - New final focus

! p
wam i i

e Ter - .  — — X
'
i At Eq al

-\. ' ) g
| T | g rma
L
T ;G F

“E-pand Linso fllll."__,::x_mn ing Ring ) _.j':_!_lj_"-_ﬂ_'_"_l_"i_
High Ermergy Aconlerators Aasanroh COrgamsadoan (KERD F—— Bib e g
ATF2 Gouals & stages:
(A) Small beam size (with Shintake BSM at IP)

(A1) Obtain o, ~ 35nm
(A2) Maintain for long time

(B) Stabilization of beam center (with nano-BPM at IP)
(B1) Down to < 2nm by nano-BPM

(B2) Bunch-to-bunch feedback of ILC-like train
20 bunches x 300 ns



Position  mm Position f mm Position / mm

Position { mm

Feedback On Nanosecond Time Scale — FONT Project

FONT?2 results: feedback BPM (Jan 04)

beam endt

40 60 80 100 120 140 160 180 200 220

Latency 54ns, correction factor 14/1
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40 60 80 100 120 140 160 180 200 220
Time{ ns

Latency reduced to 20ns for FONT3
Studies were dedicated for NLC like bunch timing
Still valuable for ILC like bunch timing

Beam starting positions

Beam flattener on

Feedback on

4 - Delay loop on



Damping Rings Issues

Requirements for ILC Damping Ring

Dampmg Ring Topics

Compress 1 ms linac bunch train in to a “reasonable size” ring

- Fast kicker

2820 bunches, 2x101° electrons or positrons per bunch,

bunch length= 6 mm
- instabilities
Damping of ye,

(vew: v&,)=(8 x 106,2 x 10-6) m-rad

- Low emittance

Cycle time 0.2 sec> 1=27 ms

- Damping wiggler

Dynamic aperture 210 ¢

- Injection loss <1 %

= 102 m-rad positron beams to

ﬁ ps

q

Some ILC Damping Ring Designs

Lattice design and optimization

- TME or FODO
Dynamic aperture

Automatic lattice design

Space charge tune shift

- Coupling bump
Collective effects

- Electron cloud. fast ion—= vacuum vessel and level

Novel schemes

Tracking to determine injection efficiency
Error tolerance in lattice and wiggler

Kicker R&D

And many more!

Parameters TESLA DB SLAC DB LEL (DB) ANL-FNAL Circular
{W. Decking) (Y. Cai) (A. Wolski) (A. Xiao, L. Emery)

Energy E{Gev) 5 5 5 5.0

Circumference (m) 17,000 17,014 15,815 6114

Horizontal emittance (nm) 0.50 0.62 0.715 0.8

Damping time (ms) 28 27 27 27

Tunes, vy, v,

76.31, 41.18, 0.071

83.73, 83.65, 0.072

75.78, 76.41, 0.41

56.58,41.62,0.0348

Momentum compaction a, 1.22x104 1112104 a.6x10* 1.42x104

Bunch length o, (mm) 6.04 5.90 6.0 (]

Energy spread o/E 1.20x103 1.30x10% 1.63x10° 1.3x10°

Chromaticity &,, &y -125,-62.5 -105.27, -106.70 -50.98, -94.86 -74.4,-55.4
— _— —

Energy loss per turn (MeV) 20.4 21.0 19.75 T.73

Cavity Voltage (MV) 50 50 32 27

Wiggler technology

3 “Dogbone” proposals

One “circular” proposal



Conclusion

@ 2005 will be interesting year for evaluation of positron sources

Successful production of polarized e” by KEK experiment
E166 data taking starts in June
ILC-Undulator development at Daresbury (not mentioned in my talk)

s Alternative appraoches for Polarimetry
Fabry Perot Cavity vs. “Conventional” Approach
Solution for “KEK Laser Power Problem” ?

o ATF2 is facility to study many aspects of ILC-like beams

» Personal Remark: | was happy to summarize the Accelerator Session
Insight into an interesting field of research for the ILC



