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CTF3 OPERATION AND PERFORMANCE IN 2004

R. Corsini for the CTF3 commissioning team

Outline

* CTF3 Status in 2003

* Commissioning program in 2004

* Overview of 15t and 2" run - main results
* What's next ...

R. Corsini, 19 Nov 2004



R
QEE;,L,(;Q CTF3 status in 2003

- 2003 Injector + part of linac
- 2004 Linac + 30 GHz test stand
- 2005 Delay Loop I

+ 2006 - 2009  New photo-injector, CR + CLEX

CTF3 Evolution

CTF3 main results until last year
Preliminary phase (2001-2002)

Low current demonstration of bunch frequency multiplication using RF deflectors
CTF3 injector and linac commissioning (2003)
Nominal parameters achieved in injector and first part of linac

Stable operation in full beam loading condition, high beam current

References: Phys. Rev. ST, 7, 040101, 2004 - Proc. EPAC 2004, Lucerne, CH, July 2004.
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mﬂi 2003 commissioning

MK 3
\VA INSTRUMENTATION
ACS 142 010 MODULE

| . ! H (Screen & Spectro)
e -Mﬁﬁgﬂﬁuﬁmﬁu@mﬁ%--Lﬁéq%guacﬁw%u—w — B%H@th(%i:ﬁ?zﬁﬁkﬂp(
15T LINAC ~ 2N> MODULE ' 3R> MODULE

142 MAGNETIC MODULE (NO STRUCT.) (NO STRUCT.)
& CHICANE & SPECTRO

Main beam parameters
netic Chicane "=

o e | Nominal Achieved
I 35A 5A
T, 15 us 15 s
E 35 MeV 35 MeV
€ prms 100 = mm mrad ~ 110 = mm mrad *
Ty rms 5ps ~4ps*

* Preliminary - for 3.5 A, 1.5 us beam

CTF 3 during 2003 installation period
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S e Accelerating structures

frequency 3 GHz
2m/3 mode
total length 1.22 m

loaded gradient 6.5 MV/m (nominal current)

Dipole modes suppressed by slotted iris
damping (first dipole's Q factor < 20)
and HOM frequency detuning

—

Poynting vector 15" dipole mode | Dampln /;'\ S~

416Hz, Q:6.3, k,:0.451 V/pC/m/mm Sl ot
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@ﬁ"x_.cig First full beam loading operation 6
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Beam current 4 A
Beam pulse lenght 1.5 ps
Power input/structure 35 MW
Ohmic losses (beam on) 1.6 MW
RF power to load (beam on) 0.4 MW
RF-to-beam efficiency ~ 94%
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2004 schedule
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complex

Two runs:
7 June - 18 July
13 Sep - 15 Nov

Summer shut-down for installation

A total of 14 weeks of beam
operation

Operation during working days (nho
night shifts, /n general no week-
ends)

Help from collaborators, especially
in 2" run

One and 3 week stop in 2" run to
allow visits in CTF3 for the Open
Day - CERN 50t anniversary

..more than a thousand
visitors, some waiting more than an
hour to visit |

Thanks to all who volunteered !
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@ﬂ.ﬁ@ CTF3 experimental program 2004 e

2nd pun | “_
15 run [

+ Commissioning of additional linac modules - Commissioning of rest of linac, chicane

(four accelerating structures) and final instrumentation section
+ Test of 30 GHz power production + 30 GHz power production, full PETS and
("short" PETS) high power RF transfer line

R. Corsini, 19 Nov 2004



Qﬂ»ﬁﬁ(i—) 30 GHz power production

Presentations this afternoon: H. Braun, I. Syratchev, W. Wuensch

R. Corsini, 19 Nov 2004
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C«-; 30 GHz power production - 15 run

* "Short" PETS installed (1/3)
- No High power transfer line - RF Power to local load

Expected from 3 A beam current = about 2.5 MW

| [A]

Beam fransport in PETS line - final results
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Qﬂ;g“g«: 30 GHz power production - 24 run 6

- Full PETS installed
- High power transfer line installed
- RF Power to load (not yet accelerating structures)

Design values for 5 A beam current = 95 MW from PETS = 70 MW @ load
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Linac and chicane

Quad scans (I)

Quad scans (II)

Beam fransport 100% (3.5 A - nominal current)

Setting-up procedure:

Quad scans (I) in girder 7

Re-matching to regular triplet lattice
(relaxed optics, B = 4m)

Quad scans (II) in end-of-linac screen

Measured rms normalized emittance:

135 = 140 n mm mrad
130 = 200 n mm mrad

£

L= i 1
ST PR

07 october - quad scan - Horizontal

15

Beam rms size (mm)

50 100 150

Current in QFF420 (A)

200

® Measurement (IT)
Fit (IT)

Beam rms size (mm)

07 october - quad scan - Vertical

0
~150

—100 —50 0
Current in QFF420 (A)

Reconstructed with
MAD from (I)
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QM.};L,@«-; INFN/Frascati chicane 6

SR
magnetic chicane monitors RF deflector OTR

/ \ screen

matching instrumentation

triplet section Spectrometer
BPIs (OTR screen)

matching
triplet

Can be bypassed - Variable R56 - bunch length measurement with vertical RF deflector

n iy i K i i1 I i I THT— = T T

- Commissioning of INFN beam position monitors (BPI), synchrotron radiation
monitors, new instrumentation section.

Optics studies and measurements:

- Dispersi easureme bit difference
b seeiicnimeasiie Mellis (or' t differenc ) Presentation this morning: C. Biscari

- Bunch |en91-h measurements Diagnostics - Presentation this afternoon: T. Lefevre

R. Corsini, 19 Nov 2004



mﬁ Dispersion & bunch length measurements
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EEE e Plans for 2005

1t pun:
- SHB system commissioning
- Additional SICA structures

+ 30 GHz accelerating structure tests

2nd run:
- DL commissioning
- 30 GHz RF pulse compression
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Delay Loop layout

Presentation this afternoon : W. Wuensch

+ Thursday morning session
R. Corsini, 19 Nov 2004
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Thanks to everybody who participated to this year of very successful CTF3 operation !

R. Corsini, 19 Nov 2004



