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Y. Wu

Beam polarization studies

20/50pm in arc, 10um in IR, the same 100 initial seeds

© Polarization reduced by misalignment and field errors "
© Spin tune shift from errors below a few keV d "
©Improved by dedicated orbit bumps | i I  — . NE
© First resonant depolarization scans performed in BMAD + 2wt =
© Non-local solenoid scheme = 15

Reference Energy Categories (GeV)

° Large polarization in BMAD, but notin SAD - ongoing
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K. Hock

Spin tracking in Xsuite

Transporting through an optical element, we will define the spinor transport matrix from i
to f as T where

. by = Tritpj (5)
© Collaboration between BNL and CERN | .
which rotates the spinor by ¢w
O | | | o é(";} F) w_qb P 9‘; . % o ro+fry r5+”x
Implementation in xsuite T= 640D = 1o 4 i(T)sin Y (—rs+fr, i 6)
© Benchmarking performed for the AGS booster With £ = cos 3, b = % sin %, fs = 2 sin 2, by = Lsin )
Bringing this back into the 3D spin vector, we define M where §; = M;_;S;
° Xsuite and zgoubi compared B+B—8—8  2tt+bt) 2kt — bol)
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2ty + tols)  2(tsly —tot) - -2+ 1
0.025
— XsUite e zgoubi * Theory
+9.999e-1 — Sy, xSUite
0.020 4 0.0001000 —— Sy, zgoubi
0.0000975 A
0.015 4
» 0.0000950 ~
1] * -
0.010 * * Y1 0.0000925 -
*
. 0.0000900 ~
0.005 A
I ] I . 0.0000875
ereae Lo L0l LR 23] —
0.000 5 10 15 20 25 30 3 R 100 — 20
Gy s (m)

VIENNA, AUSTRIA JACQUELINE KEINTZEL

23 MAY 2025 FCC-WEEK 2025



R. Kieffer

FCC-ee inverse compton polarimeter design

© Great progress on various aspects of polarimeter design

© Flipping polarization moves photon pattern vertically

Sensor level (180umx18um pixel size)
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FCC-ee polarimeter studies

© Improvement towards more realistic simulations:

° Accounting of phase space correlations

° Actual luminostiy

° |aser-electron beams crossing angle

© Small vertical pixel size seem essential

© > 18um looks promising

© Precision for 1 pass to be studied
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Much better behavior

Prefer 18um vertical pixel size (Ry=1) otherwise too large
wrt effective vertical beam size on detector.
Residual effect of crossing angle on ellipse position
and polarization still to understand



W. Hofle

RF power

Towards a depolarizer design

© Simulations for RF-kicker

© To reduce required power - reduced vacuum chamber suggested

° |Impedance to be analysed

© Could possibly be combined with transverse feedback system l
| RF power

-

processing

RF loads D. Sittard (CST)

Kicker lengths and powers (table is
for one of four locations)

Location Function Length  Power

leftof IP e openbump 1.0m  9.04 kW
left of IP e~ correction 0.75m 45kW
leftof IPe~ closebump 1.0m  9.04 kW
rightof [IPe* openbump 1.0m  9.04 kW
_ right of [Pe* correction 0.75m  4.5kW
R rightof IPe* closebump 1.0m  9.04 kW
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K. Aulenbacher

Polarized electron sources in linacs

Approx. Im
© Polarization < 85 % feasible < >
Taken from Omar Rahman (BNL),
© Polarized source has typically small emittance Talk at EWPAA conference, Dresden 2024...

© lon backbombardment limits operational stability,

but enough for conventional linacs
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K. Hock

Polarization studies at the EIC

BP BP

© Polarized electron and hadron beams 1] Refilled every 1.2 minutes It Refilled every 3.2 minutes
Re-injection
o At least 70% for electrons 3
P(0) = 85% *'Z’ ; I :
° At least 80% for hadrons oL 1 p=30%
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J. Wenninger

Injecting polarized beams

© Polarized electron source: ~ 80%, polarized positrons: 4-5% - small polarization ring required

© Interleaved horizontal and vertical bending limits polarization transport - could require spin rotators
© With reduced energy of 19.873 GeV more than 90% of initial polarization to be preserved

© Preservation through the HEB ramp

© Additional polarimeters could be necessary in the injector chain Z. Duan, 182nd FCC-ee Optics Design Meeting
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