@

@)

—

Status of CTF3 Operation,

update of experimental program
and schedule for 2011

* Highlights and problems
* Installation period in September
* Rest of the year program

CTF3 committee 18.08.2011 Steffen Doebert BE/RF
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Q!b Drive Beam preparation [@)

- J

« Made use of excellent factor 4 beam, 3 GHz,
up to 14 A in CLEX

* Bunch length measurements in CR and CLEX with
consistent results as well compared to rf
measurements

* Ring optics studies in delay loop and combiner ring
* Frequent over night operation with some success

« 15 GHz factor 8 set up with 1.5 TWT's,
19 A used in CLEX but clearly needs improvement.
Got third TWT this week



Q!b Drive Beam preparation

1.5 GHz factor 8 combination

CTFZ Monlitor
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Drive Beam preparation

1.5 GHz factor 8 combination problems,
Response of phase switches to be investigated further
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@lb Drive Beam preparation

1.2

0.8

0B

0.4

0.z

21-Juk2011, 11:31:08

g,~59.5 um
B,= 40m

0= -1.3
= =114.0

Beam

10

Emittance tuning:
Different turns are ok,
Some emittance increase
due to non perfect
Combination
Best results in CLEX
for factor 4:
Horizontal: 250 um
Vertical: 150 um

21-Jul-2011, 13:59:58

g~ 1022 um
B =121 m

O, = -7
P =119.0

Beam




5 bunches per measurement, 3 data for each timing

CLEX

Combiner ring
turn 1, 3 data for each timing

Bunch Length
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Q!b TBTS results @)

« Up to 150 MV/m two beam acceleration measured

» Consistency with power calibrations and
acceleration

* Breakdown rate measurements established

* Breakdown kick measurements not yet successful
might be limited by probe beam BPM resolution

« FLASH box installed



an TBTS results

Two beam acceleration measured with the probe beam

~ 50 Ise length
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Example
(probe

e

TBTS results

of a two beam acceleration measurement
beam at 2 Hz and drive beam at 1 Hz)

15-Jul-2011
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@ TBTS results XN

.

» Well established two beam acceleration experiments
» Calibration converging, structure correctly tuned
» Interesting breakdown studies started
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TBTS results

Breakdown location in the structure, Alexey
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TBTS results
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Comparison with
T24_KEK
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e FEacc (MV/m)

Eacc (MY/m)

.

101215

O Total numl}ey'ﬁNTLI{

150 |

LLLLLY)

100 |

— _ 400

| 500

1300

1 200

| 100

100 150
RF-ON (hr)

200

STLNT J0 Jaqunu (o]

@

's,dg paje|al DOV au Aiso



Q!b TBL results @)

* Deceleration measurements at 14 A and 19 A with
nicely consistent results

« BPM resolution measurements, visit from Juanjo
and Gabriel

 Beam stability measurements
* Big effort on beam based alignment studies

* All 4 PETS produce power according to
expectations up to 60 MW



TBL results

Deceleration with 18 A, segmented dump measurement

TBL: P0=109.7 MeV/c
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TBL results

Factor 8 combination ~ 18 A, form factor 0.85, 10% power calibration error
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@b TBL results

10A three turns segmented dump,
Compared to placet simulations, center energy shifted by 1 MeV
Luck shot ? In general we measure to high energy spread (combination error)
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TBL results

©

€ Segmented dump measurement ¢
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Have to assume 119 MeV initial energy, 117.5 measured -> 1% error
Form factor for predictions with current F=0.8 used

To make the prediction from power fit, need to assume 10% calibration
error

Pretty good agreement !



TBL results @)

"w_p*

BPS resolution study together with Junajo (IFIC) and

Gabriel (UPC)

Vertical resolution, 13 A, BPS0510, 8.7 um
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TBL results

Sophisticated Beam based alignment studies by
Guido and Eduardo

* Quadrupole center and its movement, use Quad movers and change strength
» One to one steering, response matrix measurements
« BPM and Quad misalignment using different phase advance optics

VF.pdf - Adobe Re
FHle Edit View Document Tools Window Help

VF.pdf 3
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CLEX installations
September

CLEX - Shutdown summer 2011 17.08.2011
D [Task Name Duration | _[29 Aug '11 105 Sep "1 |12 Sep '11 [19 Sep '11 |26 Sep “11 103 Oct 11 110 Oct 11 [17 Oct 11
SIMTWITIF|SISIMITIWITIFIS|SIMITWITIFIS|SM[TWITIFISISIMITIWITIFISISIMITIWITIFIS|SIMITIWI[TIF[S|SM[T[W[T
1 |CTF2 1 day| : :
2 i i
3 [Fermeture 1 day| ] ]
4 |alignement Laser 3 days H ] ]
5  |Tests securité 1 day| ; :
6 |Operation PHIN 14.5 days| ]
: 7 Modif. Ligne guide d'ondes 0.5 days| 5
&  [Tests chaine de securite 1 day| ;
9 |Operation TERA 14 days| I I
10 Modif. Ligne guide d'ondes 0.5 days| : -ia
11 [Tests chaine de securité 1 day|
12 ]
13 |CLEX 1 day| ;
|14 |Ouverture (acces controlé) 0 days|
15 ontrol RP 1 day|
'Eonsigmﬂms PO 1 day? ]
| IEE ]
18 |Ligne TBL 1 day|
19 |Deconnexion aimants ligne TBL 0.5 days
20 |Demontage divers elements 0.5 days| !
21 |Pose 1er. tank 0.5 days :
22 |installation baldaquin, Mettoyage 1 day| :
23 |Raccordement 1er tank 1.5 days|
I”ose 2eme. tank 0.5 days
25 |installation baldaguin, Mettoyage 1 day| : :
26 |Raccordement 2éme. tank 1.5 days i i
27 |Pose 3éme. tank 0.5 days ] ]
28 |Installation baldaguin, Mettoyage 1 day|
29 |Raccordement 3&éme. tank 1.5 days
30 |Pose 4éme. tank 0.5 days : :
31 |installation baldaquin, Mettoyage 1 day I I
32 |Raccordemen 4eme. tank 1.5 days
33 |Raccordement aimants 0.5 days ] ]
34 |installation et connexion eau 5 days) a m IO, s v
35 |JAlignement ensemble elements ligne TBL 4 days| ; | :
36 |Reparation Mover 605 5 days| ’ | ’
37
33 BTS 1 day? ] ]
39 ! :
40 |installation PETS onfoff 5 days| ] ]
Installation of 4 -5 more PETS tanks and PETS ON/OFF
Installatiens_surmmer_2011 Page 1 J. Monteiro - BEIRF




Program towards the .
ﬂb rest of the year A

* PHIN run

* Terra experiment

* Improve 1.5 GHz factor 8 beam

« TBL deceleration with 8 PETS for CDR

 Beam stability measurements at 3 GHz and 1.5 GHz
« Emittance and bunch length control

* Breakdown kick measurements

 Beam loading compensation for main beam



Q!b Conclusion

* Pretty good progress
* 1.5 GHz will need more time to be optimized

« CALIFES, available when needed, nice two beam
measurements

* Installations in September planned

* Intense run period October-December to get
final results for CDR



