Main Beam / Drive Beam
Phase alignment

B. Jeanneret CERN/BE
CLIC Worshop , October 2009
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Tolerance on Phase and Gradient

* Luminosity and understanding/adjustment of the Beam Delivery and of
the Final Focus

D.Schulte & R.Tomas, PAC09
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Implications for different system
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Tolerance to rms : divide by 32> o,=5pum , 0,=15fs

* RF:

— DB Linac: 1 GHz

- Unless feed-back in between : 6¢ =0.015°
* Timing system :

— transmission stable over ~km down to 5um
* Instrumentation :

— Detection accuracy down to 15fs

e (Quasi-) Static path-length error in rings Not discussed
e Ground stability/vibrations in rings today
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Phase control / RF
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Timing and feed-back strategy in the tunnel

« Torelax on 6¢ : feed-forward & back before entering each DECEL

Notional, as for now
9 GeV MB as a fast clock

Timing line
O
At to: = DE
injectors > TA
DB & MB <
Damp. Rings — <€
MB TA <
D

DB TAs MB to IP Phase from B, Energy jitter 6E from A&B,
@50 Hz Phase correction for 6E

Open issue: C&D, Phase error MB/DB, to synchronize

frequency band of &E correction the injector linacs
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Phase control - |
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Scheme : correct the phase with fast feed-forward in the final chicane and slow
feed-back to the injectors

Ingredients

See talk
*  measurement of the 9 GeV MB ( keep in memory for T =[0..23] x 6 ps] ) A. Andersson

* errorin the 9 GeV MB from Injector and in the MB-TA

DB TA length stability & magnet stability to be specified

* measurement of the DB

* error of the feed-forward adjustement of the chicane

* transmission error in the timing system

* bandwidth limit for correction (30 MHz < the filling of the MB_ACS) DOABLE ?
* periodic dE/E structure complicating the measurement (slide 13)

* Path-lengths variations to be worked-out in all rings (MB and DB)
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L, Chicane after TA
a é Zehicane O - Lﬂ
Tolerance on a : ; o T
dz — 2alpda
-1/10 6z, — —
-4 magnets doy — ~tol —4.1077
L,b=8m a=0.1rad 10v/4 x 2aLg
. /\ % Dy ,
Use static magnets + variable deflectors for range 6¢,=10° Aagen = — o= 5.107"
2 foarLo 360
T v,defl dox 4 - o
= i =3-10 * Q@ 1] / THIL,MBAS — 30 MHz

Ao defl 3Ax defl
‘ 1a All this being re-worked
0 o static (x —6 :
s S 10 (less demanding)
“static 7 static F.Stulle, D. Schulte

Range inside which correction applies

relax for L0
DB linac = 52’Linac ~ 10 5Zdoccl = Oﬁ@LineLc — 12 ()()d(((] ~ (.2° @ 1GHz

(Instead of 0.015°)
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Fast timing network

* Little (or no) expertise in the project as of today

* Presentations at this workshop : WG3 THURSDAY 11h00-12h30

— Long distance Optical Fibers with fs resolution
F. Oemer llday / Bilkent Univ. Ankara

— Overview of the Phase Measurement System at SLS/PSI
Vladimir Arsov / PSI

— Femtosecond optical synchronization system for FLASH
Matthias Felber / DESY
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Fast timing network

DL DB
CR1,2/1km\Linacsg 50m

24 X DECEL

All this for o, = 15fs
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Here to synchronize the two complex
Tolrance : o, = 7.5fs
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Fast longitudinal measurement
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A complication : Incoherent synchrotron radiation
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X-ray @ 6 keV : L_
(Aluminium)

Impact angle : ~ 0.2 rad
AT=80°K @ 50 Hz
Risk of rapid ageing

=50 um

absorption

TIME STRUCTURE

Overall dE/E of ISR varies between

Trains travelling :

-MIN : No DL, 1xCR1, 1xCR2

- MAX: 1xDL, 3xCR1, 4xCR2

- Max dE/E = 2 o/o0

- Converts to dz after last chicane before DECEL
- 1% longitudinal z-pitch modulation

Cure :

- make the DL, CR1,CR2 longer accordingly

- complicates the feed-forward ¢d—correction
(see slide 20)
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Detection of the bunch centroid

10x tol
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shift = a.a%0
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A gaussian bunch,

with so, = 1mm

And tol 0(6z) = 0.005mm
( o(dt) = 15fs)

e Existing CTF3 data ?
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Summary

Timing and feed-back in the femto-second range not trivial
Much work in many areas
Multi-group issue (RF,detectors,network?,beam)

Long distance (km) & precise (10fs,5um) new for us
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