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Starting point is P.Schuler’s talk $rom last years CLIC workshop, K. Moffeit’s talk

from LC Workshop of the Americas :
Systematic 5P /P
(D Physics reauirement’s (for Uncertainty

ILC (assumina similar

requirements £for CLIC Dejtec'tor Ol - 0O.2%
reQuires polarimetry Analysina power
Precision oP/P <O25% Detector linearity O.1%

I laser beam crossing)

BOS Angular Deflection (urad)

EAY I T T (1) Location for Upstream
: \\ | -605.032unad (s=742m) POlarimeter — at TH2m from the
i 4 \ /4 601351 urad (s =2796m) start of the BDS
7
Longitudinal 8D Locatien s (m) aligned within 3.8 prad

Laser IP End of BDS
(3) Statistical uncertainty:
BDS: depolarisation $rom random spin precession due to around motion — spin
tracking studies needed
IP: sianificant depolarization due t0O Beam-Beam effects.. especially at CLIC
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ILC upstream polarimetry scheme

Scattered Photon Energy [GeV]
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‘ : : | Scattered Electron Energy
i A T || Cherenkov
| | I | 455 GeV | Detector
| | i 250 GeV " | | | .-
Lol T | ; “Ted e /e_-IE’ i
| I | —~ 125 GeV 1 do~ —do
| 5 MPS | E do— 4+ do™t
| | Collimator | H““. 50 GeV T dc P(e)=1
| ill Be moved N
2 N 25 GeV p A
| o i = —
————— fotallength: 77.6m el ADDS

oLaser interaction with polarised Beam, tO produce a Compton edae
(eneray) OFf scattered electrons

*Chicane translates eneray spread into spatial spread

eLaser helicity flipped pulse-pulse tO ORtain analysina power

eLLaserwire and polarimeter need to re separated
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CLIC (possigle) upstream location detalls
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| T 1 — [ 1
7421 o071
Laser IP Detector
Position

e Spin precession match with [P and sufficient space for laser collision at
location z=T42m

* Dipoles must have sufficient aperture to allow scattered electrons throuch
e Detector at z=90Tw

*Detailed studies needed
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Cherenkov detector model

gas-filled
aluminum
channel

Cherenkov| | - K. Gadow, D. Kafer
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R 1

& -beam echannel wall
*R equired detector coveraae Nneeds up to (8, reflectivity can vary
lem wide channels eEach channel has an
eQas and light tight. Cherenkov aas is CuFip inate liaht
(inert, N~ high Cerenkov threshold of IO MeV) distrirution
eChannel arms rotated out of the e This has to re
reamstrahlung plane calirrated in situ

oLE.D’s provide @uick inter—train calirration
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Crystal Barrel

B Digal (hesizomai)
gl {vedtikalp
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Rt Stretcherring 4

U5 -35 GaV \ Synchrotronlicht-

Booster

Experimente
Synchrotron 7§ "%
0,5-1,6 GeV | /j}% P -D
// BN1
LINAC 1 /4 o BMD
EEEEE )
2
e f
E[ekauﬁme — v
:

LINAC 2
{28 MeV)

e DESY TB MarO9, ELSA MayO9 (DecO9)
*ELSA provides 2. GeV unpolarised electrons
at rates comparaele (~300 per SH8Ns turn) to
expected [LC Compton scattered electrons
*Diamond cut aluminium to maximise reflectivity
*)_ channels only to study crosstalk, linearity

with Beam current and analysing power
THartin CLICOY9 CERN

2/15/09




pulse length / ns
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Photodector linearity - 3 045_"" 4; ncorrected: y-4.38, Pt 0612
*Measure intearal non-linearity & osf o L earse e
wit increasing LED charge and € ?ﬁ; B I % N R R
o 0.1
correct. = of
= -
eAfter 24 hours correction is £ ‘::;g |
@ —Y.a
still within OI% 0.3
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— Channel position scans

o After alianment procedures, the Beam is
16.4 mm saanned aeross the two channels

* The peak Mmaxima and widths should Be the
same and the peak positions reflect the

attttul - e gl channel separation (88 mm)
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Linac
PLACET

B'DS

- BN\AD

BDS
BMAD

)

Feedrack
OCTAVE

l P Feedrack

OCTAVE

Extraction
BMAD

Placet sim of linac

e | micron random
displacementt

¢ || correction

e Dispersion free
steering

e Deliver multiple
Bunch trains of
300 runches

THartin CLICOS CERN

BMAD sim of BDS
and Extraction

« Ground motion
mOdel applied

e Translate latest ILC
MAD lattice

« Examine impact of
OrBit correction on
the iInduced
depolarization

FEEDBACK
LOOPS

e Alianmentt
Rased on Ream-
Ream kicks

e Simple PID
controller
iMmplemented In
Octave

e Bunch to Bunch
at P

P Spin
tracking

« Modified CAIN
with full spin
tracking

* Implementted
SPIN tracking iN
all pair processes
o Full
Beamstrahlung
caleulation (NoO
BPProximations)
iInvestigated

0/15/09




ILC polarimeter and BDS spin tracking

BO.S (mO.S)

ILC e BDS (500 GeV cm)
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Helicity

e Lattice translated
from MADM to
BMAD — checked
dispersion and reta
functions matceh TDR.

* SPIN precesses IN the
latter part of the
lattice returning
(almost) tO oriainal
helialty

e Polarimeter and laser
wire NO lonaer share
the same chicane —
waiting on Nnew

lattice
IO/I5/09




BDS depolarization with random

Mmisallanmments

Depolarisation at ILC IP for randomly misaligned BDS

100000
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Helicity

OlI% Depolarization

e To do:

e Startinag with [O0O%
lonalitudinal polarization within a
sinagle sunch of S50 OO0
Mmacroparticles

e Itroduce misaliacnwents into
inac and make a8 correction using
dispersion free steering to get
realistic oreit

e Assume NO linac depolarization |

e Make random misalicnment of
Rds elements iny

e Make(y) misalicnments due to expected around motion

enclude fast simulation of upstreamm polarimeter

sE xamine polarization dependence an end-of-linac feedrack
e Track in the extraction line to downstream polarimeter

THartin CLICO9 CERN
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Ground motion BDS misalianmwentt

BDS Y misalignment due to ground motion (model C)

2000 mean +/- ¢ —+— e Use Mmodel C Ground motion
. | e Initially alianed, then z-
o correlated misalilanwents over
g ] time steps
~ 5000 A 11} ‘
2 rouo | » After many time steps, mean
- 3000 - | A} | 1] e and standard deviation of
2000 - }HHMHHHH misalianment arows due to

random walk

1000 - ﬂﬁ
iﬂgﬁfﬁﬁ
0 10000 20000 30000 40000 50000 6000

time (s)

e ON the time scale of a day
misalianment arows to the
point where BDS
depolarisation may e a pro,lem
(OI1%)

THartin CLICOS CERN 0/15/09
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Ground motion depolarization

IP beam position and helicity Y with ground motion (model C) Model:
R e 1 « Analysis Based on initially ideal
2.5¢-07 - e - 0.0005 sunch of SO 000
2e-07 - Ol%7 e T Jﬂl 0.999 Mmacroparticles
£ 1507 s “HHH“W J oge8s e ground motion in linac and
é 1e-07 - ﬁﬁmmﬁ}ﬂm“ x« o, | 0.098 % OrBit correction But assume
S 5eos - ﬂ fﬂﬂ{# iy % | geers = NO depolarization
0 'EEII}I Hﬁﬁﬁ { x « | 0.997 * ApPlY realistic ground motion
se0s | I S 1 09065 (model O) to BDS
1607 L__IPhelicity » 1 0.996 * Examine Beam y-profile and
0 10000 20000 30000 40000 Helicity at P

Oerservations: tme)
o Within hal$ a day depolarisation reaches its Budaet limit
e LoOk for correlations — £inal focus maanets starilised to Nnw level

In proaress: oreit correction to recover polarisation!
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[P depolarization

There is depolarization (spin £lip) due to the
QED process of reamsstrahlung, civen By the
Sokolov-Ternov equation

2

W= am ) 9

ol = K. (1) d oK herml )y
i, \@nyz L 5/3(Z)d2+1_y wle W T T

But calculation assumes that the fermion
MOmMmentum is classical and that all particles
colinear

) w

Classical spin precession
in inhomogeneous
external fields:

T-BMT equation.

The fermion spin can also precess IN the runch
fields. Equation of motion of the spin aiven
By the T-BMT equation

a5 _ = —2(ya+1)B,+(a+1)B, y(a+—)

T XE] X§

At the [P, the anomalous maanetic
poment sugject to radiative corrections
|ir\ the presence of the runch field

wafl

S(et)
P

Stochastic spin diffusion

et

from photon emission:
Sokolov-Ternov effect, etc.

THartin CLICOS CERN
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Hicher order reamstrahluna corrections

Bunch fields much stronaer than
Beamstrahlung

Mmaanetic element fields
photon < £ ed

3

Intensity parameter: Y =

Radiating m
~._ electron

Charg & Bunch and field

Y ~0.1,1 coriLcclc

Whenever intensity parameter approaches one the Born approximation
is Nnot valid and we must perform caleulation in the Furry Picture

= Sokolov-Ternov eauation. RADIATIVE CORRECTIONS NEEDED

Dougle lines in Feynman
diaaram indicate solutions of
the Dirac Equation in the
runch field

Calculation complicated! But
can check with known results
for the anomaslous Mmaa

Thartin CLICOS CERN MmoMment 1IN 8 maanetic field
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- N REGISTER B3 PrROGRAMME T B CONTACT

http://ged.dl.ac. uk

Advanced QED Methods for Future
Accelerators
3Brd-4th March, Cockcroft Institute, UK

The organisers of the Joint IPPP, CI and ICFA Workshop on Advanced QED
Methods for Future Accelerators are pleased to announce that submissions
for the workshop proceedings are now being accepted. The proceedings are

o |6 theory, simulation and
experimentsl talks

e Proceedinas N proaress

e Theory reviewed Baier-
Katkov and Nikishov-R_itus
methods

e Current experiment with
crystals at CERN

Proceedings avallarle in the next few months




Summary <= Future work

D We want to understand all sources of depolarization retween upstream and
downstream polarimeters, so Iook in BDS,| [P and Extraction line

(1) For the ILC, the upstream polarimeter requires its own chicane. For CLIC a site
at T2t in the BDS has reen identified — detailed studies needed
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Summary <= Future work

D We want to understand all sources of depolarization retween upstream and
downstream polarimeters, so Iook in BDS,| [P and Extraction line

(1) For the ILC, the upstream polarimeter requires its own chicane. For CLIC a site
at T2t in the BDS has reen identified — detailed studies needed

(3) A Cherenkov detector prototype has Been Built and is Being tested in Beam,
Alianmwent procedures have geen developed. Linearity controlled to Ol%.
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Summary <= Future work

D We want to understand all sources of depolarization retween upstream and
downstream polarimeters, so Iook in BDS,| [P and Extraction line

(1) For the ILC, the upstream polarimeter requires its own chicane. For CLIC a site
at 42t in the BDS has reen identified — detsiled studies needed

(3) A Cherenkov detector prototype has Been Built and is Being tested in Beam,
Alianmwent procedures have geen developed. Linearity controlled to Ol%.

(4) Depolarization can occur Because Of ground motion induced misaliacnmwent of
maanetic elements, Beam-ream effects at the [P and possigle Bunch Offsets in the
extraction [ine from ream-ream kick

() Application of a realistic around motion model to the BDS shows depolarisation
of OlI% reached in the time scale of several hours. Similar CLIC studies in proaress
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Summary <= Future work

(D We want to understand all sources of depolarization retween upstream and
downstream polarimeters, so I0ok in BDS | [P and Extraction line

(1) For the ILC, the upstream polarimeter reauires its own chicane. For CLIC a site
at TH2on in the BDS has reen identified — detailed studies needed

(3) A Cherenkov detector prototype has Been BuUilt and is BeinG tested in Beam,
Alianwent procedures have Been developed. Linearity controlled to Ol%.

(4) Depolarization can occur Because Of ground motion induced misaliacnwment of
maanetic elements, Beam—-Beam effects at the [P and possigle Bunch Offsets in the
extraction line £rom Beam-ream kick

(5) Application of a realistic around motion model to the BDS shows depolarisation
of Ol% reached in the time scale of several hours. Similar CLIC studies in proaress

() Depolarisation at the [P due to ILC, CLIC ream-Beam collision is siagnificarttly
larae N the depolarisation rudaet. The Quantum spin £lip component is process is also
sianificantly larae

(1 for a precision study include higher order QRED corrections and use solutions of
the Dirac equation in the runch fields. Cross—-check with known Anomalous maa
MOoMment in maanetic field

THartin CLICOS CERN 0/15/09
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