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Weeks 4-5: Plans

Gun-3.1 + RF Window conditioning

— Solenoid sweep for higher peak power levels (>5MW). Start: 10us

—  Try to condition MP region (Imain<40A)

—  Stability tests (night runs):
e 10Hz x 650us x 6.5MW(or >) Imain=0A;315A;400A

e 10Hz x 830us x 5MW(4MW) Imain=0A (315A)
Cathode box exchange — Mo, 28.01.2013 (short1 is installed)
CDS booster test run = Tue, 29.01.2013A

Cs2Te cathode conditioning — Wed, 30.01.2013
PE production— Wed, 30.01.2013
Longitudinal momentum measurements (LMM)

1. Preparation (resonance and RF FB tuning, laser BBA)

2. Gun characterization -> Pz vs. gun phase for various gun gradients

3. LPStomography (DM program)
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Gun-3.1 + RF Window conditioning

* Solenoid sweep:
— 0/10\0us 6.3MW (max) = done
— 50/100\20us 7.7MW Imain=0-500A - done* (e.g. 27.01.2013A)

Imain\Prf->| 0.1/ 0.2/ 03 (04 |05[07]09|11|13|15[17[19]|21|23|25]27[29[31]33|35|37]39 4.1 4.2 4.6 5 5.5 6 6.5 7.3 7.5 8
400 b

390

380

370

360

350

340

330

320 [

315

310

300

290

280

270

260

250

240

230

220

210

200

190

180

170

160

150

140

130

120

110

100

90

80

70 Here was a PMT IL before

60
50
40
30 ) ey \

20 el
10 = S_{i
0 |




CDS booster test run 29.01.2013A

<DC>

. RF pulse SPT <DC> meas. meas. dose
date | time |\ th <pr> (MW) (degC) | atbcmi(ua) | M rate (uSv/h) remark
at WS1
SPPforw | Pboo | Prefl refl no atten. | 20dB uA BOOST.V1 [ BOOST.V2

16:45 0 0 0 2.52 0.65
16:56 130 5 start ramp
17:13 130 15.3 1.06 0.055 5% 47.2 saturated | 500uA MP
17:46 130 15.3 1.06 | 0.055 5% 47.2 | saturated | 500uA end of run
17:48 2.49 0.66
17:50 2.49 0.66
17:55 2.49 0.66
17:56 130 5
18:00 130 22.5 2.05 0.11 5% 47.3 1ImA MP
18:31 130 22.5 2.05 0.11 5% 47.3 1ImA MP
18:34 2.51 0.65
18:37 2.50 0.65
18:41 130 5
18:48 130 28.5 3.03 0.2 6% 47.4 16uA only MP spike
19:00 130 28.4 3.02 0.23 6% 47.4 13uA main DC regular
19:25 130 28.4 3.02 0.23 6% 47.4 13uA
19:28 2.50 0.65
19:31 2.49 0.65

2 | 1935 130 5

: 19:47 130 32.5 4 0.21 5% 47.4 95uA

g 20:18 130 32.5 4 0.21 5% 47.4 95uA

N 20:20 2.52 0.67
20:25 2.50 0.66
20:29 130 5 47.5
20:43 130 37.4 5 47.5 350uA 20uA
21:15 130 37.4 4.95 47.5 350uA 20uA
21:17 2.75
21:18 0.85
21:20 2.68
21:22 0.82
21:23 2.65
21:24 0.78
21:25 2.64
21:30 130 5 47.5
21:37 130 37.4 5 47.5 350uA 20uA
21:55 260 37.4 5 47.9 350uA 20uA
21:20 260 37.4 5 47.9 350uA 20uA
21:22 3.01
21:23 1.08
21:24 2.93
21:25 1.00
21:26 2.87 0.97

CDS booster test run conditions:
*Gun is off for these tests

*Vacuum valves between gun
and booster are opened

*HV=10.5kV, 130us flat length,
10us filling and decay time

*SPTemperature to be tuned for
the reflection of ~4-6%

*Run time (30min) to be counted
after the ramping time (both
should be recorded)

Results of CDS test run:

*Up to 4AMW for 130us pulses ->
no activation increase
observed (DC up to 100 uA)
after 30min run at each power
level

* At 5MW (DC:350uA) -> small
activation increase, 10-27% to
the remnant level (at the
beginning of the shift)

*Double rf pulse duration
(130us->260us) pulses at SMW
-> activation is approximately
doubled



CDS booster test run 29.01.2013A

<DC>
e e Sl amonn || gome |G| meses |, | Dark current (DCM1)
at WS1 .\ spectrum: PITZ.DIAG/FASTADC/BPMADCS/CHOL =1
SPPforw | Pboo | Prefl refl no atten. | 20dB uA BOOST.V1 [ BOOST.V2 s
[uAld 15t DCM Current PITZ.DIAG/FASTADC/BPM. ADCS/CHOT. TD
16:45 0 0 0 2.52 0.65 T
250+
16:56 130 5 start ramp 200t
17:13 130 15.3 1.06 0.055 5% 47.2 saturated | 500uA MP BO_E
17:46 130 15.3 1.06 [ 0.055 5% 47.2 | saturated | 500uA end of run
17:48 2.49 0.66 100t
17:50 2.49 0.66 5°-f
17:55 2.49 0.66 Py PR NPT
17:56 130 5 Veioal  Hoieficg  Tig  Dipiy
18:00 130 22.5 2.05 0.11 5% 47.3 1ImA MP
18:31 130 22.5 2.05 0.11 5% 47.3 1ImA MP
18:34 2.51 0.65
18:37 2.50 0.65
18:41 130 5
1848 | 130 [ 285 | 303 | 02 | 6% | 474 16UA only MPspike | P e o
19:00 130 284 | 3.02 [ 023 6% 47.4 13uA T~ main DC regular P | s \
19:25 130 28.4 3.02 0.23 6% 47.4 13uA [ual TST DCM current PITZ.DIAG/FASTADC/BPM. ADCS/CHOT.TD
19:28 2.50 0.65 | s
19:31 2.49 0.65 g et
s 4 i
2 | 1935 [ 130 5 31 li
: 19:47 130 32.5 4 0.21 5% 47.4 95uA g:: ‘
g 20:18 130 32.5 4 0.21 5% 47.4 95uA€\‘ 7605 L
N 20:20 2.52 0.67 )
20:25 250 0.66 Lozl BEE
\\ desc| [+ 460 64.659 3 1300 51000 21 110.476
20:29 130 > 47.5 E— PITZ.DIAG/FASTADC/BPM.ADCS/CHOT. CALC
20:43 130 37.4 5 47.5 350uA 20uA
21:15 130 37.4 4.95 47.5 350uA 20uA
21:17 2.75
21:18 0.85
21:20 2.68
21:22 0.82
21:23 2.65
21:24 0.78 T
21:25 2.64 [usl _ Ist ped Current PITZ.DIAG/FASTADC/EPM. ADC5/CHO1.TD
21:30 | 130 5 47.5 oy
21:37 130 37.4 5 47.5 350uA 20uA 40.£
21:55 260 37.4 5 47.9 350uA 20uA sl ’/
21:20 260 37.4 5 47.9 350uA 20uA e E ]
21:22 3.01 .y |
21:23 1.08 15.£
21:24 2.93 10.£
21:25 1.00 540;).‘ e ‘.r‘,o‘o.I I ‘slslo.‘ I 60‘0: I ‘és‘ol : ‘;olu.‘ I I;s‘oi =
Res— 1,Buf-15 L1
21:26 2.87 0.97 Flot spectram)
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CDS booster test run: next steps

This week — booster up to 4MW + monitor the rad. dose after a long run (1shift, 1
day??)

Future (?) 2 5MW run to find a saturation in the dose rate

Future(???) 2 weeks of conditioning?



First photoelectrons from this run

*  Cathode box exchange — Mo, 28.01.2013 (short1 is installed) = the cathode #149 (Cs2Te standard) inserted on 30.01
*  (Cs2Te cathode short conditioning — 30.01.2013A
*  PE production— Wed, 30.01.2013
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New MAMA (OMA) Tests

<p>""% = (6.8025 * 0.0040) MeV/c at -46.0°
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Weeks 5-6: Plans

* Longitudinal momentum measurements (LMM)

1. Preparation (resonance and RF FB tuning, laser BBA)

2. Gun characterization -> Pz vs. gun phase for various gun gradients

3. LPS tomography (DM program)
* QE and QE map (MO)
* Solenoid BBA (MK)
*  BPM commissioning (MK)

*  Gun stability measurements (lIgl)

Phase stability

Long Term Tests (LTT) — night runs

* Emittance
Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun
Jan-31 Feh-01 Feb-02 Feh-03 Feh-04 Feh-05 Feb-06 Feh-07 Feh-08 Feb-09 Feh-10
k}MMﬁl LWHZ Stephan Stephan {E? Isaev Isaev Isnel.? hase Stﬁpeﬂlty Isaev Isaev
! I athak Pathak Pathak Kalantaryan | Kalantaryvan | Kalantaryan | Kalantaryan | Kalantaryvan | Kalantarvan | Kalantaryan
tvivi=3
SolBBA
EMMlz LI!\IAM 112’ 3 Malyutin Malyutin Marchetti Marchett: Marchetts Marchetii Marcheit1 Marchetti Marchett:
Kourkafas Kourkafas Kourkafas Kourkafas Krasilnitkov | Krasilnikov Malyutin Krasilnikov | Krasilnikov Khojoyan Krasilnikov
BPM SolBBA
Automatic Automatic Automatic Automatic Automatic Automatic Automatic Automatic Automatic Automatic Automatic
Conditioning | Conditioning | Conditioning | Conditioning f)t@;bdlllﬁl]MlJ_OTagﬂ_c&Em E[ﬁcﬁtﬁling Conditioning | Conditioming | Conditioning | Conditioning
Otevrel Malyutin Malyutin Marchetti Marchertti Marchetti Marchetti Marchett Marchertti Marchetti

Malyutin




Measurement program 2013/1

Responsi

item ([Task Description ble program available?
1 Gun-3.1 conditioning +Cs2Te cathode MK +
2 CDS booster test run ?,MK M
3 Long. momentum measurements U @R e . DM, MK [+

+ data for LPS tomography trial

4 Gun stability measurements fnp;lsllsizu'frziinfclja?::i; Igl +
5 Emittance measurements Z:g ;rr::it(t:gvcvif;irt(:c?; 0.1;0.25:1;2 MK, GV
6 Emittance vs. booster gradient 100pC GV
7 Emittance vs gun gradient 45 vs. 60MV/m
8 Emittance vs. laser rt +MG, GK
9 gr:;?;?ac: optimization for laser pulse length variation
10 Enmditfjrr;csgigc;r;]gythe beam line 100pC? Gek
11  |RF gun coupler kick studies 27?7 MK, Igl
12  |Studies for PWA Kapton window tests MG
13  |Solenoid BBA Still magnetizable parts MK +
14 |BPM commissioning Timing + calibration MK +
15 |Low charge studies short pulse characterization BM +
16 |Laser shapes adjustment Temporal and transverse GK, MG




Problems observed



Problems observed

Slow drift observed during high average power run:
* 18.01.2013 (N-M): 150kW drop of the rf power in the cavity whereas the forward
power was stably running at 5.2MW (~*5MW x 830us x 10Hz)
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http://pitzlb.ifh.de:8080/PITZelog/data/2013/03/18.01_M/2013-01-18T08:24:11-00.ps

Problems observed

Slow drift observed during high average power run:
* 18.01.2013 (N-M): 150kW drop of the rf power in the cavity whereas the forward
power was stably running at 5.2MW (~5MW x 830us x 10Hz)
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http://pitzlb.ifh.de:8080/PITZelog/data/2013/03/18.01_M/2013-01-18T08:53:22-00.ps

Problems observed

PMT signals are unstable at long rf pulses (830us, 4AMW) = observed 20.01.2013M

0.9
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0.4

0.3,

PMT signal

P wnN e

Regular PMT signal is missing for each second event (not O, but noise!) .
This happens with both PMTs simultaneously

This (up to now) was observed only for 830us rf pulse length
The second (small) bump is "traveling" along the pulse.



Studies of unstable PMT signal
(week 3 2013)
|.Isaev

Time: 19.01.2013 23:30-20.01.2013 07:30
Power ~4.15 MW in the gun cavity
Timing settings: 50us/830us\20us



History from GUI

| . calc: PITZ. DIAG/FASTADC/DIAG. ADCI/CHOZ.

Gun PMT  wi o
i Hann M

nnnnn

0_01405

FITZ _DIAGYFASTADC /DIAG_ADCT1ACHOZ (CALL

20.1.13

00146999

-

8 h
2i.1.13

[-]=T-0

GUA PMI coup

No correlations between
PMTs signals jumps and RF
signals, DCM signal,
PD_gamma, Gun e-det
coupler /window and Booster
PMT in celll were found.

30 1400 i

23 h 201, 1h 2 h i h 3 h S h
18.1.13 2013 20.1.1F  Z20.1.13  Z0.1.13 20.1.13 20.1.13

P00 s A0 AL AT ST CCALL

0006599583

3 1300 #1000
PITZ.DIAGS TASTADCSBMM.

L

20.1.13 20.1.13

[ B
2
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1 h 2 h i h 4 h
20.1.13 20.1.13 20.1.13 20.1.13

0.071102

ADCS/CHOT L CALL
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7 h g
20.1.13 20.1.13

Some correlation
between reflected
power and PMT signal
could be observed
(see next slides).
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Correlation of power (in the cavity and reflected) and PMT coupler signal ch449 (peak value)
Rate of the PMT signal jump means difference between current and previous jump of the PMT
signal.

It looks that these jumps started when reflected power crossed some level of ~ 0.43 MW
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PMT coupler 20-01-2013 beginning and end of 830us run

== -
0 SpectROOTM b = e
< step | - | step = I reset | fast | compile | - step | - ” step = I reset | fast | compile QuIT
PITZ_DATA pitzdiag adc 2013-01-20-0059 root 7| GUN_PHOTO_MULTIPLIER_COUP PITZ_DATA pitzdiag adc 2013-01-20-0537 root /| GUN_PHOTO_MULTIPLIER_COUP K|
3.956E.01 2013-01-20 EVENT NUMBER 4.443E-01 2013-01-20 EVENT NUMBER
05:39:54 114061828

00:59:40 113893660
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signal, [unit]

PMT coupler signal in time
Not only each second event is zero level.

Last plot: 2013-01-20-05:38 General event number= 114061526
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PMT coupler and window signals at the same time.
Channels 449(coupler) and 443(window) are almost at the peak value, channels
472(coupler) and 464(window) are at the middle of the signal shape
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Night PMT coupler signal vs Reflected power from 10MW coupler
run

Rellected power (10kW caupler, mean value along pulse)
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PMT coupler signal chaneel 449 [V]

PMT signal vs Reflected power
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PMT coupler far short time
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