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Outline

« CLIC BDS tuning
— Update since ILCW'10

 Consideration on luminosity signals



Summary of IWLC 10

pre- Success
alignment H&V rate % lattice comments
[um] .
10 80 L*=35m hominal
_ Higher energy
10 84 L*=35m bandwidth
10 87 L*=35m Lumi optimization +

horizontal knobs

Design and sextupole knobs improve the FFS performances

Since the workshop...

« New improved knobs
* New tuning strategies
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Tuning strategy (1/2)

inputs

* horizontal and vertical random mis-alignment: o =10 um
* bending magnets perfectly aligned

* 100 seeds
- identical electron and positron machine

Tuning steps

1. Luminosity optimization (Simplex-Nelder algorithm)
2. Horizontal and Vertical sextupole knobs

In both steps we need some fast luminosity measurements

* Luminosity optimization needs O( 10000 ) measurements
* Knobs tuning L points x M knobs x N iter O( 100 )
measurements



Luminosity results (1/2)

* luminosity optimization only:
55% of the seeds reach 100%
of nominal luminosity.

« after 2 iterations of Hand V
knobs: 90% of the seed reach
90% of nominal luminosity

* luminosity optimization needs
~16000 luminosity
measurements

* Knobs tuning

20 points x 8 knobs x 2 iter ~
320 luminosity measurements
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Tuning strategy (2/2)

inputs

* horizontal and vertical random mis-alignment: o =10 um
* bending magnets perfectly aligned

* 100 seeds
- identical electron and positron machine

tuning steps

1. (BDS) 1-to-1 correction x and y plane : 50 iteration (= 50 bunch)
2. (BDS) DFS vy plane and target DFS x plane: 40 iteration (= 40 bunch)
3. (BDS) Multipole shunting: 20-30 bunch

1.+2.+3. ~60ns

4. (FFS) sextupole knobs scan : O(100-1000) luminosity measurement
5. (FFS) luminosity optimization O(1000)



Luminosity results (2/2)

1-to-1, DFS, multipole shunting

+ H&V knobs
+ lumi optimization

* 1-t0-1, DFS and multipole
shunting recover ~ 1% of lumi

(bad systematic convergence of
the algorithm in the horizontal
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95% of the machine reach 90% of nominal CLIC luminosity
Total number of luminosity measurements reduced from ~17000 to ~5000
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Luminosity signal



Daniel Schulte
CLICO8 Workshop

Luminosity measurement signal

— spent beam
— coherents

tridents
incoh pairs

* radiative bhabha :
high counting rate O(10%/bx) but
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Possible signals (H knobs)

—e— photons
—+— coherents
tridents
—+— hadrons
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YY energy

Beamstrahlung
photons « to
luminosity only for
horizontal beam
size changes
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Possible signals (V knobs
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Combination of beamstrahlung signal
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The correlation of beamstrahlung photons from the two
beams are more « luminosity than their number.
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Hadronic events signals
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 Hadronization from Pythia (D. Schulte)
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0 cuts

« Defined to reduce incoherent
pairs background

« Lorentz boost in the lab frame
+ helix track in a uniform
magnetic field (5 Tesla)

Two regions can be identified

*  Opairs < 0 < Odet

e 0>0det
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counts

Multiplicity distributions
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Conclusion
Static tuning of CLIC BDS-FFS succeded with two techniques

Minimum number of luminosity measurements needed so far
~ 5000 = we need a fast luminosity measurement

Possible luminosity signals are hadronic events
—  pions multiplicity with 1% rms with 100 train
= 2 s for one luminosity measurement (~3 hour to fune the system)

Outlook

Improve the tuning algorithm to reduce the number of luminosity
measurements

Look at different luminosity signals correlations
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Tuning strategy (1/2)

inputs
* horizontal and vertical random mis-alignment: o =10 um
* bending magnets perfectly aligned
* 100 seeds
« identical electron and positron machine
Tuning steps
luminosity optimization (Simplex-Nelder algorithm)

While (luminosity gain > iteration -1) apply knob of best lumi and iterate

* horizontal dispersion }
H

* aX
I—> ° (xy
- vertical dispersion -
. <y, xX'>
sy -V
*<y,y>
I—» *<X,y> -

€
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Luminosity Measurement Signal

e Radiative Bhabhas

- have high counting rate
(O(10'/bx))

-but are not visible in
spent beam spectrum

¢ Low angle Bhabhas

- at agressive
> 10mradian rate of
O(20H z)

-at safer > 30mradian
rate of O(2H 2)

= need 7=-T0minutes for
1% luminosity mea-
surement

Daniel Schulte - CLICO8 Workshop

e Luminosity is precise to
1% In 25

= Need to find other signals
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Integrare con prima
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