Q Last two months’ chronology @

© Wed 23/03:
© Mon 28/03:
© Thu 31/03:
¢ Fr129/04:

© Mon 02/05:
¢ Tue 03/05:
© Fri 06/05:

o Wed 11/05:
© Tue 17/05:
© Thu 19/05:

first beam to end of TL1

beam to CR + factor 4 combination

“near miss” incident on MKS02 + gun problems
smoke detection installed + tested, restart RF

gun high dark current

cathode changed

cathode changed again

first beam to spectrometer girder 4 + 10

first beam to TL2

problem with MKS11 fixed => higher power setup

< status today: optimized beam up to CR injection

Frank Tecker

CTF3 Committee 26.05.2011



© good beam quality

< casier and faster set-up
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“Near miss” — MKSO02 fault 31/03 !

Frank Tecker

Memo 1/04/2011

Subject: - Summary of the fault in MKS02Z onthe 315tMarch 2011 and
consequent actions beingtaken.

Ataround 13H300on the 31% of MarchStephane Curt who was presentin the klystron gallery smeltan
odor coming fromthe faraday cage of MKS02, he immediately puzhedthe local emergency stop for this
equipmentand also noticed some small traces of smoke coming from the ventilation of the faraday
cage. The fire servicewas alerted by telephone and by the activation of the smoke detection systemin
the building.

While waiting for the arrival of the fire service we made sure thatthe building was clearof personnel
and thatno one would enter the building.

When the fire service arrived theysent some of theirteamto wherethe incidentoccurredand did a
visualinspectionnoting thattherewereno flames and that the smoke levels were decreasing After
consultation with the TSO itwas decidedthat a close surveillance of the equipment was necessarybutit
was notnecessary to immediately putany fire prevention products in the modulator. The smoke
extraction was putinto operation and after half an hour thefireservice deemed it safe to open the
faraday cage undertheirsurveilanceto do avisual inspection of what the cause was.

On firstappearance, and later confirmed after demounting the source of the problemwas froma
capacitor in the pulseforming network that had failed.

After ane hourthe fire service deemedit safe for themto leave the premises.

Itis now clear that by pushing the emergencystop as quickly as itwas done, hence stopping depositing
any more energy into the faulty capacitor reduced immensely any further problems.

Taking thisinto consideration and the factthat individual fire detections systems foreach faradaycage
were foreseen (prototype was to be tested nextweek)we will not restart any modulator until this
temisimplemented (estimate delayendApril 2011). Theseindividual detectors will be linked with

the existing buildinglevel 3 alarm system with the additionalfunctionality of stopping the modulatorin

question and removing all power from it {as was done manually in this occasion)

For information the capacitors in this pulse forming network have been installed in the MKS0Z since
2003 running at approximately 3000 hours peryearwith a repetition rate of 30Hz giving a total number
of pulse to be approximately 8.1x 10%pulses.

The specification for the capacitors working in the pulseforming network asks for a lifetime of 30000
hours with 8 95% survival rate for the capacitors.

Future procedures foreseenwill be implementedthis year oncethe klystron gallery extensionis finished
thatwill give us extratestingand storage area in the gallery. We will have one ortwo spare pulse

forming networks [PFN) that will become rolling stock which will allow usto change a PFN oncea month
( approximately half a day downtime) and allow us to control the capacitors offline during the machine
operations rather than in the compressed shutdowntime.

Some software ‘alarms’ will be implemented to give precursoralarms to the operators, which may slert
usto potential problems.

The annual shutdown will ke longer forthe maintenance to allow for careful checking of all components

and to do preventative mainte nance although this will be significantly reduced oncewe havearolling
stockin operation.

Gunther Geschanke (CTF3 Project Leader)

Gerry McMonagle (GLIMOS CTF3)

Smoke from a capacitor bank in MKS02

Quick emergency stop — firemen
mtervention

Very limited damage

Many capacitors quite old, close to their
lifetime limit

Likely mechanism: oil leak > sparking >
combustion

Local smoke detectors in place (already
planned) > 1 month delay

Other measures: periodic mspections,
gradual replacement, software interlock

CTF3 Committee 26.05.2011




Q Selected 1ssues @

¢ Controls upgrade of BPMs to ‘virtual samplers’:

@ solves problem of overloaded front-ends
© 4/05: DCTFUMAL, 13/05: DCTFUMAD, 17.5: DCTFUMAR
© works very well, no connection problems

© 1ssue with signal length to be solved => no multi-turn orbit

© MKSO02 (rebuilt after PFN damage)

© needed PFN adjustment => gives higher power now

© other PFNs also needed adjustment
=>new beam setup for higher energy

¢ two TWT broken, only one left =>no 1.5 GHz beam

« return from repair uncertain (repair has started ...)

Frank Tecker CTF3 Committee 26.05.2011



(AL(?ES Long shut-down period @]

© From December 14th last year (106 MV/m result)

© MTV’s cameras at the end of Probe and Drive beam lines have been
regenerated after irradiation damages. Shielding reinforced (lead and neutron
absorber)

Before heat proc After heat processing

200 400 600

MTV830 pictures before and after
thermal processing

Bright points histogram
«© BHB 400 and 800 spectrometer magnets cross checked:

=>no discrepancy found in their magnetic fields
© Thermal control of the ACS tanks water installed

© Much more stable laser beam (no drift in time thanks to the use of optic
fibers), automatic resynchronization...

® And of course a lot of work on ACS tank: structure retuned, RF network
simplified, pumping improved, RF diagnostics recalibrated...

Frank Tecker CTF3 Committee 26.05.2011



Q ACS tank water temperature control

© Two 1ndependent water distributions installed for PETS and ACS tanks
© Three PT 100 temperature probes and one flow meter for the ACS

< First results obtained by warming the ACS structure with the probe
beam are promising (real tests to be done with the RF power)

111111

/
ACS tank
probes and

thel'mal Kas pow w Loadl powN
insulation ACS intercepts the beam » Beam goes through ACS

Turbine flow meter Beam charge 22 nC - Energy 186 MeV - Repetition rate 5 Hz

Total beam energy 20 W - Energy deposited in ACS = 10.5 W (half'!)
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9 Laser pulse vs. RF pulse timing [€]

© Much better QE
(0.5 % instead of 0.3%)

& Smaller emittance 176 182 138 130 194 195 202
<« Higher energy — 192 MeV

CAS. MTWOE30

by
D i i
- -30 -20 -10 ] 10 20 30
—» CA.SABPMCAL-SIS5-2 176 182 186 190 134 19§ 202 Energy spread PAHM =286 MelY
—o CA.SABPMCAL-SIS5-4 MeS Energy spread FAVHM = 269 he¥
~o CA.SABPMGAL-SIS5-3 Energy ACS On=191.6 Me¥ P HM, = Inf mm {(Mal)
1500 «ar Eneray AGS Off= 1918 Me¥ ot =185 mm 0451
1250 M
1000 High energy and low energy spread
o0
m 500
¥ o5
0 15-Aer-2QL  mnaan
-250{v02
-500 i
-7501, - - : : . : T T
600 20 3000 4000 5000 6000 7000 8000
SEDZ2({ns) a
mpr RF pul ; |
Gunloop Compressed RF pulse geypm | : -
-1 -0.5 0 05
Quad scan results RO I
X=-02mm (0 X =bo4 mm (0.07)
-
QF350=04 QF360=0A 21-Apr-2011 5
Energy= 156MeY ¢ =21 mmmrad B =10405m e =187 CAHT/0330 @il
Energy= 146 MeV symrm:WE.E mm.mrad B;?E.EE m ccy:-ﬂ.S? S EAREID % 5 - :
—_—————————————— N
wasl — . . : : :
i a5 ; :
o3 2l S
025+ ] 15 B
E 02 4 T O ‘. ............
® oas i 05 b } i
o1k 0 ke
h SAsEaNlEses 7‘I1FWHM =;23?mm (UUZS) # ¢
ook BN ¥=-15mm ([0.4) » X =528 mm (OIEH)
Dzu 2'| 2‘2 2‘3 2'4 2'5 2‘5 2‘7 = 022 24 26 26 an a2 kT a6 cY=-12mm %?am [PEEES WH!‘G gé Er"n";'rn" ES'SS%

aAD355[4] QF360[4]

Frank Tecker CTF3 Committee 26.05.2011



Q First evidence of beam loading

© Obtained with long pulses : 200 ns — 300 bunches — 21 nC

ICX. SKLYD2
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Gun loop loaded
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RF Structure Output loaded
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Beam envelope interactive model (flight simulator)

© Knowing the Twiss parameters it is easy to draw the beam envelop

downstream according
to the quad settings.

Predictions :

Results :
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CALIFES BPMs work ©]

© BPMs difference signals have been calibrated
© Position drift seems to occur during long pulses (>100 ns) or maybe phase
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Q CLEX: TBTS - TBL @]

¢ TBTS probe beam BPM studies in view of kick measurements

© transverse signals not functioning after gain increase last year
© drive beam amplifiers installed temporarily

© gain not sufficient

© LAPP amplifiers repaired with initial (low) gain

» additional amplifiers to be installed in gallery

© gain improvement is studied

¢ TBL: 3 new PETS installed
— waiting for beam
=> see Steffen’s presentation
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Planning 2011 ©]

Jan Feb Mar 3 GHz beam setup to CR ¢/

we | o initial beam to CLEX
"T": CALIFES setup
We Avallable period for PO&CO tests CR X4 Comb|nat|on
Th
Fr @ emittance studies
23 combined beam to CLEX
Apr May Jun 1.5 GHz beam setu
Wk };,% 14 15 16 17 18 19 7 %ﬁ 2 24 Jél zs% x8 combination P
Mo
Tu _ Gun 2 ) (if TWT is available — only 1 operational)
e Smoke in MKS02 7 2 34@
TF" One month stop @ @ 100 MV/m acceleration
- breakdown kicks
su @ | / : TBL deceleration
(1-2 days for DB beam studies)
Jul Au Sep
::: /ﬁ 7 2 2 /‘él 30 | 1 i__;i_? 3 /{é QSﬁ ﬁ% aTﬁl % s< 150 mm mrad
™ iy . INSTALLATION @ longitudinal studies
We 4 50 TBL PETS stability x8 combination
TF': ngtsson PF};; PETS on-off (night running for BDR)
:: / o o ” : @ breakdown rate measurements
= PETS/ACS
Oct Nov Dec
Wk 19 4 4 2 | a 44 % 45 46 47 48 49 50 @ Test of new PETS on-off scheme
ﬂ: 7 ; ; b TBL deceleration up to 8 PETS
] () ’:
Th T,
Fr . Beam phase CSR
Sa . rep. rate / losses  night supervision
Su i
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Q Conclusion @

© Progress relatively slow due to
© ‘“near miss” on MKS02
© subsequent careful RF setup + adaptation of the beam
©® => lost about 2 month (including gun problem)

© excellent 3 GHz beam setup

© first 4x combination and beam to TL2 — redoing for present energy
© next: setup combination in CR and send uncombined beam to CLEX

« can profit from the good beam quality for easier setup

© 1.5 GHz setup will depend on return of TWT

© CALIFES was able to operate during the stop, very good set-up,
waiting for the drive beam...

© Many thanks to all involved, especially to Wilfrid for material!
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Conclusions - Wilirid

©)

And to produce some strange beam pictures
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© Ready to resume exciting experiments on Two-Beam Acceleration
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Two different energies in the same beam
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Q Spare slides ©]
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DB generation — mid 2011 ©]

© Bunch train recombination

< Consolidate results, routine operation, stability of fully combined beam

¢ Transverse rms emittance
© Complete TL2, TL2’, TBTS commissioning — full transport to CLEX
© < 100 m mm mrad after ring, combined beam

® <150 T mm mrad in CLEX, combined beam

© Bunch length control to < 1 mm rms (combined beam)

€ Measurement campaign with different meas. systems
(RF defl.& screen, fast streak-camera, RF monitors)

< R, tuning experiments in Frascati chicane and TL2

© Beam current stability: improve slow variations, obtain ~0.2 % for combined beam

< Full measurement campaign
(find correlations, jitter sources)

< Gun pulse flatness, “slow” feedback
« Improve overall klystron stability (at least up to best performing klystrons)

© Slow RF feedback (temp. in pulse compressors)

Frank Tecker CTF3 Committee 26.05.2011



Q RF structures — mid 2011 @

© Consolidate RF measurements

« Variable power splitter between PETS and ACS taken out
o PETS TBTS

© Goal: nominal power / pulse length inside PETS with recirculation
(135 MW, 250 ns total pulse length, 170 ns flat-top)

© Breakdown rate measurements
(at high BD rate - extrapolation to lower rates)

© Operation w/out recirculation — may have different breakdown rate...
© Test of new PETS on-off scheme (from summer)

© Acc. structure in TBTS
© TD24, initial reconditioning in the shadow of PETS operation

© Goal: nominal power / pulse length delivered to structure
(65 MW, 250 ns total pulse length, 170 ns flat-top)
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9 Two beam 1ssues — mid 2011 @

© TBTS

© Two-Beam test — 100 MV/m, with correctly tuned structure

© consistency between power & beam energy gain

© Drive beam, deceleration, power produced

«© Probe beam, power delivered to accelerating structure, energy gain

® Beam Loading compensation experiment - by varying fast phase switches — check
control of RF pulse shape with probe beam acceleration

©® Measurement of breakdown kicks

© Measurement of effect of beam loading on breakdown rate (???)

¢ TBL

© Measurement of deceleration / produced power
© Measurement of energy spectrum

© Optics, steering algorithm studies
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Q Other 1ssues — mid 2011

o CALIFES

© Fully reach nominal parameters (total charge ?)

< Bunch length measurements (RF defl. & screen)

© Other
< First measurements of phase stability (PETS output, RF pickups...)

< Operation at 5 Hz
© Control of beam losses
< Coherent Diffraction Radiation (RHUL collaboration)

Frank Tecker CTF3 Committee
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Q new RF phase setup ©]

Drive beam
injector

%% %%

I I
.+ r +r 1+ 1+ 1 1 + 1 [ | [ 1 [ |
T W T KT W T K T N T 3

1200us

Drive beam accelerator
-2010 Phase

OO0
) 20 ) ) ) )

same sag for SHBs and pre-/buncher + accelerating structures

=> AE/E = 0 along the pulse, no bunch length / energy spread variation

=> tuning all along the pulse 1dentical

6 &6 & b

still: bunch phase variation — could be compensated in Frascati or TL2
chicane (slight energy shaping along the pulse)

© much less sensitive to phase errors [cos(~few deg)]

Frank Tecker CTF3 Committee 26.05.2011



Beam status @

© ~constant BPR signal along the pulse => constant bunch length
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Beam status (cont.)

¢ constant beam energy without special RF shaping
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Emittance @

© measured in H and V for various stages of combination

© emittance increase more from CR than from DL
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Schedule — restart 31/1/2011 (@

Nnur;:g::::a tor wﬂml:m Start MKS nzwln o7 Tli:-r |-_|:;13r. baam Optics improvements (DL dispersion)
avallal i Spacin

Jan \F"-"’ =] — | Full transport to CLEX
T c > - > T —— — — @ Bunch length control (first tests)
- T T TBTS initial PETS tests
We e o last o Linac tlosed Rings gloswd CALIFES setup
Th : FIRE CTF3 stop
Fr | #isdss Fire MK513
Sa | _PHIN run_ | @ PETS conditioned to
= Hama;ﬁ nominal power/pulse length

Ape May aun__ 7] | e conar | TBL PETS tests
Wk .
Mo - n 5&5::5?55 - 12 - 19 - ™ - : - 10 2“:\ P": » - 3 21'?' 7 M i ‘5II’ 7 3 @ Accelerating structure  Two-Beam test
Tu [ conditioned to nominal power & energy
v CTF3 | CTF3 - power/pulse length gain, 100MV/m
Th Collab. || _Ascen l':”f <4 restart /4

s . onf. L4l .
L D o ;1 - ) @ TBLstudies  PETS breakdown rate

i R L] . .
su_|: _ e \2/ N (limited) measurements???
A magnets | | GLEX aser J condition. Aug Sep @ Measurement of Beam Loading
Wk s/ | w/]| @ | o 20 31 32 33 34 5 6 37 38 breakdown kicks compensation
Mo Vo M/r 18 15 25 2 9 18 25 3t 5 Zan eXperiment
Tu 7 ) 1S (73
we g L) X @ Measurement of effect of beam
= - S jumso loading on breakdown rate
- g
~ (\) \5) @ @ Test of new PETS on-off scheme
CLEX safety chaln

Oct Nov Dee TBL studies 30% deceleration ?
Wk a9 40 a1 42 43 44 45 46 a7 48 49 50 51
Mo 7 7 7 . Z sta”’ 2 7 2 5 2 - Stability studies & improvements
Tu cuc @BL @) 2nd TBL PETS » PETS no recirculation
We work PET installation » Phase stability
:': =hop ?S? 6 weeks PHIN Operation at 5 Hz (or more)
Sal 7\) Soe> ( \) N phase-coding » Control of beam losses
S0 T >~ @ Laser preparation ¢ Coherent Diffraction Radiation ...
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