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Luminosity: spectrum

Toppik Cross-Section
+ Beamspread

beam spread (bspr) 5 o
+ Deamstraniung

+ beamstrahlung (bspr+bstr) +ISR

+ ISR (isr+bspr+bstr)

356 _ 258
s [GeV]

Precision thresheld scan
measurements:

Energy less effects have te he
taken nte account

Abselute beam eneray

measurement o 1. part in 10*

0.99 0.9920.994 0.9960.998 1 1.0021.004 1.006 1.008 ‘;01 Spectrometers up_ and
dewnstream
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BPM spectrometer requirements

V V
A A

Chicane Mode off operation affects BPV design
= /4 magnets =  Operation off chicane (frequency. ofi
- 5 mm maximum deflection ramping)

- Bipolar operation = Ereguent return ter low: energy?

Measurement time = Essential design beam: energies
- Single bunch 50, 175, 250 & 500 GeV
= Bunch train = Vieve BRMs to nullidipele signal
- 1 hour /1 day Single bunchi iniermation usefuliior

MAChINE: GPEration?
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ILC spectrometer tasks

Spectrometer analysis:

Systematic effects in the
spectrometer chicane

Backgrounds

Impact ofi the spectrometer
chicane on the beam (energy.
bandwidth etc)

Passible modes off operation
Possible machine medes
Positive and negative scenaros

BPM analysis

Resoelution

Range of the best eperation
Multibunchi eperation
Calibration

Stahbility

Bunchishape efiiects
Machinge: relatedlissues

Magnets:
Field strength
Length
Synchroetren radiation
Eieldl mapping
Online moenitering
“Zero” field measurement

Alignment
Initial BPM alignment:
Intra-trplet BRMImovement
Triplet to trplet mevement

VIOVErsS
Calibration + 5 mm offset
SpPecification

Alternative: methods??27...
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ILC spectrometer in UK

Luminesity spectrum simulations
i T Spectrometer analysis:

e+ Collimation and Final Focus [20 mr] (ILC2006a) : - -
: Unix version 8.51/15 10/05/06 04.54.30 0.0060 . Started Wlth d SImUIatIOn Of

BB D 5 systematic effects in the
‘- Spectrometer chicane
=  Backgrounds simulation
= |Improving existing analysis; of
the Impact of the spectrometer

chicane on the lheam (energy.
pandwidih etc)

BPM analysis
_ _‘ BPM design and production
50, 520. s60. o0 a Movers; for BPMSs

6/ poc = 0.
Table name = TWISS
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BPMs In the spectrometer

Essential part of diagnostic

= 9 BPMs per spectrometer x 4 beam, lines —36
BPIVIs

= Reguirements different firom Linac BPV]
reguirements

= Reguires detailed design Woerk new.
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Spectrometer BPM reguirements

Spectrometer BPM will' probably: set the
most stringent requirements on BRPM
design

Aperture

Dynamic range (1000:1)

Accuracy/
Calibration
= Backgrounds

Existing BPMI designs are far frem
optimal fer an energy’ Spectrometer

= Button and strip-line: net seriously
considered

= ATE/ATEZ - aperture
= Reentrant - resolution/stability?
= Generic pill hox cavity

Machine
=  Bunch angle, pesition & charge
Jitter.
= Aperture
Spectrometer
= Movement range
Stray fields
Emittance dilution
BPM

= Resolution: already’ achieved (See
ATE results)

= Scaling off resoelution) as fiunction: of
cavity: size

= [Design for stability: (menepole
rejection)
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NanoBPM collaboration at ATE

KEK BPMSs on flexure piezo moevers BINP. BPMs ini SLAC/LLNL frame

Experiment totest tne best BPVLresplUtion ameng|with the other o
BPM preperties; systematics and staiity;



Results from ATF

Aprll 2006 data

Fitting algorithm

= Calibration using| hexapod
IMOVErS

= Resolution for the best runs
— 18 nm

= Short and long| term drifts
less than 100 nm 6 12

) ) Run Number
= |.O sources locking improved

= KEK BPMs coupling to the
reference cavity fixed

= Cross-calibration; with
COrrector magnets
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SLAC ESA spectrometer activities

mermine One of the primany tests Is a 4-

Polarized  Ejactron
Electron Source

“ magnet chicane spectremeter
S High energy beam test

Commissioning run in Jan 2006
to test the BPMs and electronics,
ether diagnestics Installead

Preliminary’ old (not nano-) cavity.
BPV resolution with' the: new.
electronics —1pum

TWo more runs next year
with magnets installed

Planning te add/replace
BPMs around 2007 with [
RIghEer reselution enes now. | S
designed in UCL

Energy spectromete E158 target stand




End station A programe

Plans to test chicane ideas at ESA
= Using old SLAC cavities

= Jest of chicane ideas and
identification of possible proklems

= Jest system of other generall ILC &;@
and spectrometer specific BRM 44
designs 4
= New RF electronics
Resoelution —1um

Eirst tests inl Januany and April 2006,

chicane tests in 2007...
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Results from ESA

Commissioned 2 BPM o™ 000534 0000701

Sigma 0.04798 + 0.00065
F

triplets, including the new
Linac BPMs

Resolution data

= Resolutions ofi <1jum
were achieved

= Dynamic range

+/-1 mm
= Resolution ofi the Linac
BPMSs stilll woerse (few: Mo 7220055 4T90094

0.03039 + 0.00035

um), should improve
significantly with the
analysis tuned to the
dififerent decay.
rate/bandwidti
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0.005

¥ 1 ndf 49.52/ 34
Constant 281.T+55
Mean -3.799e-05 + 4.107e-05

Sigma 0.002551 + 0.000030
F 5 5

%2 I ndf 38.81/23
Constant 383+7.2
Mean  -1.215e-05 3.012e-05
Sigma 0.001884 + 0.000020
L]

0 0.005
y"-ym) - ofPset (mm)
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Results from ESA

BPVI alignment
= 3isets aligned within; +/- 200 um
= [Distance between setsi—20'm
See ESA related talk by B. Maiheu...
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Need optimized BPM design

Cavity BPMs, no altermative yet

= Positive experience with ATE/ATE2 cavities

= Need a bigger aperture for machine protection
= Scale ATE2 design to a lewer freguency

= See BPM talk...
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AS a summary.

Still more guestions tham answers
Spectrometer geometry/layout

= |s the existing design optimal? (Z to 1TeV running?)
Accelerator

= |s the existing chicane acceptable for the machine?
Sets limits on dipole magnet requirements (quadrapole, sextapole contrbutions)
= More specific information on the heamiat chicane: location

BRM
=  Resolution —100nm,, stability: —200nm; quite possible
= Scale existing cavity designs for spectrometer
= High' gain electrenics and readout readily: available
Operation

=  Calibration with Z running
Freguency. How: long cani the calibration with Z be maintained
Systematic effects using —50GeV. calibration ups at 500! GeV?

= \agnet ramping
Viagnets
= Viust begin| discussion with magnet designers
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