woal HDIHY? Y} 404
7008 4290120 1T
fiuvwiiar) banquivfy

(ASH) U0L304YdUfG—UIUOLYI|F SIYISIND(T

Joqreqg ‘d'd

‘8ura (uoayrsod)uoalose DIHYR @Y} Ul uorjesLe[od

/

‘700z toqueideg ‘ATel] ‘eiseli], ‘¥002-NId



The project

Phenomenology: Self polarisation/depolarisation/spin

matching

Plan

Calculations at first order.

Beam—beam /thick beams.

Summary.
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Parameters

Table 1.1. Luminosities and main beam parameters for electron(positron)-proton collisions.

High energy setup Low energy setup
p e p e
Energy, GeV 250 10 50 5
Bunch intensity, 10** 1 1 1 1
lon normalized emittance,
7T mmnrad , xly 15/15 5/5
rms emittance, nm, x/y 9.5/9.5 53/9.5 16.1/16.1 85/38
B*, cm, xly 108/27 19/27 186/46 35/20
Beam-beam parameters, x/y | 0.0065/0.003 | 0.03/0.08 | 0.019/0.0095 | 0.036/0.04
K=€y/&x 1 0.18 1 0.45
Luminosity, 1.e32 cm®s™ 4.4 15

Table 1.2. Luminosities and main beam parameters for electron(positron)-Au collisions.

High energy setup Low energy setup
Au e Au e
Energy, GeV/u 100 10 100 5
Bunch intensity, 10" 0.01 1 0.0045 1
lon normalized emittance,
T mminrad , x/y 6/6 6/6
rms emittance, nm, x/y 9.5/9.5 54/7.5 9.5/9.5 54/13.5
B*, cm, xly 108/27 19/34 108/27 19/19
Beam-beam parameters, x/y | 0.0065/0.003 | 0.0224/0.08 | 0.0065/0.003 | 0.02/0.04
K=€y/€x 1 0.14 1 0.25
Luminosity, 1.e30 cm®s’* 4.4 2.0

Table 1.3. . Luminosities and main beam parameters for electron(positron)-He" collisions.

High energy setup Low energy setup
He e He e
Energy, GeV/u 167 10 167 5
Bunch intensity, 10 0.7 1 0.18 1
lon normalized emittance,
srmmnrad , xly 10/10 10/10
rms emittance, nm, x/y 9.4/9.4 48/13 9.4/9.4 48/13
B*, cm, xly 108/27 21/19 108/27 21/19
Beam-beam parameters, x/y | 0.0065/0.003 | 0.045/0.08 | 0.0065/0.003 | 0.02/0.04
K=¢,/€x 1 0.28 1 0.28
Luminosity, 1.e32 cm%s’® 31 0.8




-

Spin motions
e Protons: largely deterministic — unless IBS.

e Electrons/positrons:
If a photon causes a spin flip, what are the other ~ 10"
photons doing? ===

Stochastic/damped orbital motion due to synchrotron
radiation

+ inhomogeneous fields

+ spin—orbit coupling via T-BMT

===> spin diffusion i.e. depolarisation!!!

Self polarisation: Balance of poln. and depoln. ===

wOO ~ w Hﬂ&&s Aﬁ@ﬁ — wmwv

In any case:

T, MQW x " 7,1 (actually a polynomial in v*)

—==> Trouble at high energy!
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Polarization times (minutes)”
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Summary

e First order calculations OK. Attention to alignment,

monitoring and correction.

e Initial indications that beam-beam is not too

troublesome.

Next steps

e M-C spin diffusion simulations (in progress) — best way to
get at higher order resonances.

e Generation of thick beams with polarisation.

e Include effects of detector fields.

We have longitudinal polarisation et at 3 IPs in HERA at
3x higher energy!

N \




