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A reminder to the Preliminary Phase

CLIC TestFacility 3 addresses CLICfeasibility issues:

test ofdrive beam generation

highly effectiveacceleration (fully-loaded)

combination of bunch trains by RF deflectors
⇒ bunch frequency multiplication

RF power production at 30 GHz

test CLIC components

Preliminary Phase
first test of bunch train combination

low charge(0.1 nC/bunch compared to 2.33 nC)

short pulse(6 ns instead of 130 ns)

maximum use of existing LPI hardware
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Preliminary Phase of CTF 3 (2001–2002)

gun & bunching
system

Linac ( 8 structures )

matching
section

isochronous
injection line

RF deflectors

streak camera
measurement 

isochronous ring

total Length 1.7 µs - av. Pulse Current 0.3 A

Bunch spacing
10 cm  (333 ps)6.6 ns 420 ns 

Pulse Length 6.6 ns
av. Pulse Current 1.5 A

Bunch spacing 
2 cm  (67 ps)

Beam structure
in linac

(up to 100 Hz)

Beam structure
after combination
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RF deflectors

two types ofRF deflectorsused

INFN design for Nominal Phase withlarger aperture (21→43 mm)

CTF3
deflector,
CERN

CTF3
deflector,
INFN

Frank Tecker Review of the Main Results of the CTF 3 Preliminary Phase CTF 3 Coll. Meeting, 30.9.2003

http://cern.ch/ctf3
http://www.cern.ch
http://cern.ch/tecker
http://cern.ch/ctf3
http://cern.ch/ctf3
http://cern.ch/ctf3
http://cern.ch/ctf3


Tune measurements

BPM
signal

FFT

Fourier Transform analysis of injected beam

cross-checked with standard LPI method

⇒ stored beam not neccessary
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Isochronicity

non-isochronous — turn 2 isochronous — turn 60

crucial for combination

adjustable by quadrupole currents

observed onstreak camera

bunch lengthmeasured

about 3 ps rms

no significant lengthening

momentum compaction|αc|< 10−4
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CTF3 recombination factor 4 - 1 pulse

time
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CTF3 recombination factor 4 - 2 pulses

time
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CTF3 recombination factor 4 - 3 pulses

time
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CTF3 recombination factor 4 - 4 pulses

time
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Recombination factor 4 - beam current
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Train current variations

variations in the gun current
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Recombination factor 4 - Circulation
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Optimization procedure – Factor 4

RF
deflector

RF
deflector

septum

A

φ A ν
klystron

φ

5 parameters
Amplitude and phasein each deflector

RF frequency

monitor trajectory differences over various turns
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Orbit optimization

Closed orbit by averaging(10 turns)

CO not well corrected due to limited number of correctors

injection well corrected
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Difference trajectory

difference trajectory 2nd and 3rd turn, 0.3 mm horiz. rms
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CTF3 recombination factor 5

5 cm)(2
nruht5

o = 0 mc

t

λ 1

/oλ

bunch distance 333 ps→ 67 ps

frequency 3 GHz→ 15 GHz
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Bunch spacing variations

bunch distance variationswere observed

dedicatedexperimentwith 2 bunch trains

observation at each turn

333 ps

time

x
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Bunch spacing experiment results
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Bunch spacing variations - Explanation

dispersionD 6= 0 at observation point

1-turn transfer matrix elements R51 and R52 non-zero

position/angle dependant revolution time

position different each turn

minimized by set-up procedure (< 3 ps)

irrelevant at extraction (D = 0)
⇒ no loss of RF generation efficiency

measurement should be atnon-dispersivelocation
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Bunch frequency monitor

signal of 5 harmonics of 3 GHz beam frequency

increase of one harmonic during combination

other harmonics decrease

short train length problematic

parasitic waveguide modes
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Conclusions

CTF 3 Preliminary Phase

bunch frequency multiplication by RF deflectors
successfullydemonstratedfor factors 4 and 5

low charge(0.1 nC/bunch)

short bunch trains (6 ns)

proceduredeveloped to optimize combination

no measurable losses

distance and position variations understood

crucial step for the CLIC study

next stepCTF 3 Initial Phase

⇒ Roberto after coffee
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