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Getting Data from DAQ

PITZ GUI = tools 2DAQbrowser

DALl browser

(<
(x
Ed

— e Getting data... §
File View Help I 463Mb/30208Mb | I
PITZ Control Start time: [2023-04-06 09:00:00 | Delete entry
gun overview | overview | booster overview | Stop time: [2023-04-06 12:00:00 Add entry |
beam inhibit system | DAQ names DOOCS addresses
| PROBE
why adc modules | why
CAVEOO_PROEE1AMPLLIMITER_20170512 [~] [PITZ RF/LLRF.CONTROLLER/CAY BOO/PROBE 1. AMPL.LIMITER [~] [scalar =]
— DAQ | CAVBOO_PROBE1AMPLPRE_LIMITER_ 20170512 PITZ RF/LLRF.CONTROLLER/CAY BOO/PROBEL.AMPL.PRE_LIMITER scalar
. Sbanpatic T CAVBOO_PROBE1AMPLSAMPLE_20170512 PITZ RF/LLRF.CONTROLLER/CAY BOO/PROBE 1. AMPL.SAMPLE scalar
‘ 2 CAVEOO_PROBEILIMIT_DIS_20170512 PITZ RF/LLRF.CONTROLLER/CAY EQO/PROBEL.LIMIT_DIS scalar
— interlock | CAVBOO_PROBE2AMPLLIMITER_20170512 PITZ RF/LLAF .CONTROLLERfCAY BOO/PROBE2.AMPL.LIMITER scalar
CAVBOO_PROBE2AMPLPRE_LIMITER_20170512 PITZ RF/LLRF.CONTROLLER/CAY BOO/PROBE2. AMPL.PRE_LIMITER scalar
laserbeamiine | TOOLS CAVEOO_PROBE2AMPLSAMPLE_20170512 PITZ RF/LLRF.CONTROLLER/CAY BOO/PROBE2. AMPL.SAMPLE scalar
woi | pn | - - CAVEOO_PROBE2LIMIT_DIS_20170512 PITZ RF/LLRF.CONTROLLER/CAY EQO/PROBEZ. LIMIT_DIS scalar
gros Open MATLAB 16b with Standard Measurement Scripts |/@GuUr_PROEE_PFORW . AMPL PITZ. UTIL,{TRANSLATOPJPROEIE PFORY AMPLILOCAL SPECTRUM spectrurm
TR | GUN_PROBE_WFORW AMPL J m
MATLAB 2021b GUM_PROBE_WFORW PHASE PITZ. UTIL,.fTRﬁNSLATORjPF{OEIE WFORWY, PHASE;LOCAL SPECTRUM spectrurm

RF1->booster | RF2->gun | RF5->TDS |

Emittance measurements tools

— radiation pr

Fastscan test

vacuum

Fastscan

|
|

= water /temperature =
|

other alarms/fire alarm

Emittance window

1BPC [ operating time: | 24028 | 86501259 |

Shift tools

plasma cells I climate overview I MeasureQE ‘ MeasureCharge ‘ DAQbrowser I
loghook PITZ | gun conditioning info ‘ m ‘ - ‘
rint summary iLIL
timing ] settings to loghook |
tools ] watchdog | system I LB

Data to SPS-21 ‘ History Tool ’ oceanoptics I

4

-

Save&Restore - Tool ’ Snapshot to loghook PITZ

GUMN_PROBE_WFORW.AMPL =<=>> PITZUTILTRANSLATOR/PROBE_VFORW AMPL/LOCAL_SPECTRUM  <<=>=>  spectrum

ey = | P
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Getting Data from DAQ

DAQbrowser

VAL browser CIGY
Getting data...
Start time: [202304-05 090000 | Delete entry 1. DAQ names: GUN_PROBE_VFORW.AMPL
Stop time: [2023-01-05 120000 | _Add entry | 2. Start / Stop dates: Not longer than 4 hours!
DAQ names DOOCS addresses “ ”
| | e 3. Press Button “Get Data
. H [13 ”
CAVBOO_PROBELAMPLLIMITER_20170512 |~ | |PITZ RF/LLRF .COMNTROLLER/CAY BOOFPROBE L. AMPL.LIMITER |~| [scalar =
CAvBOO_PROBE1AMPLPRE_LIMITER_20170512 PITZ RF{LLRF.COMNTROLLER/CAY.BOO/PROBEL AMPL.PRE_LIMITER scalar 4 Walt untll Data CO”eCted
CAVBOOD_PROBE1AMPLSAMPLE_ 20170512 PITZ.RF/LLRF.COMNTROLLER{C AN .BOO/FROBEL AMFL SAMPLE scalar
CavBOO_PROBEILIMIT_DIS_ 20170312 PITZ RF/LLRF . CONTROLLERfC AN .BOO/PROBEL . LIMIT_DIS scalar
CavBOO _PROBE2AMPLLIMITER_20170512 PITZ.RF/LLRF . COMTROLLERfC AN .BOO/PROBEZ AMPL LIMITER scalar
CAVBOO_PROBE2AMPLPRE_LIMITER_20170512 PITZ RFfLLRF . COMTROLLERfCAY .BOO/PROBE2 AMPL.PRE_LIMITER scalar
CAvBOO_PROBEZAMPLSAMPLE_20170512 PITZ.RF/LLRF.CONTROLLER{C AN .BOO/PROBE2 AMPL. SAMPLE scalar
CAVBOOD_PROBEZLIMIT_DIS_ 20170512 PITZ RF{LLRF.CONTROLLER/C AN .BOO/PROBEZ.LIMIT_DIS scalar
GUM_PROBE_PFORW . AMPL PITZ . UTILTRANSLATORPROBE PFORW AMPLILOCAL SPECTRLIM spectrum
GUMN_PROBE_“FORW.AMPL PITZ. UTIL/TRANSLATOR/PROBE * L/LOCAL SPECTRUM m
GUM_PROBE_VFORMW PHASE PITZ UTILTRAMSLATOR/PROBE_WFORW PHASELOCAL _SPECTRUM spectrum

1]

-

GUN_PROBE_VFORMAAMPL  ====>> PITZ.UTIL/TRANSLATOR/PROBE_WVFORW AMPLAOCAL_SPECTRUM  =<==>  spectrum

1]
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Saving Data from DAQ

DAQbrowser

Stop time: |2023-04-06 12:00:00

DAQ browser

Data collected

Start time: |2023-04-06 09:00:00 | Delete entry

Add entry |

Get data ‘ Plot data ‘

DAQ names

DOOCS addresses

PROBE

CAVBOO_PROBE1AMPLLIMITER_20170512
CAVBOO_PROBE1LAMPLPRE_LIMITER_20170512
CAVBOO_PROBE1AMPLSAMPLE_201705312
CAVBOO_PROBEILIMIT_DIS_20170512
CAVBOO_PROBE2AMPLLIMITER_20170512
CAVBOO_PROBE2AMPLPRE_LIMITER_20170512
CAVBOO_PROBE2AMPLSAMPLE_20170512
CAVBOO_PROBE2LIMIT_DIS_20170512
GUMN_PROBE_PFORM/ AMPL
GUMN_PROBE_\FORMW . AMPL
GUMN_PROBE_FORW.PHASE

[»

-

PITZ RF/LLRF.COMNTROLLERfCAN BOO/PROBE L AMPL LIMITER

PITZ RF/LLRF.CONTROLLER/CAY .BOO/PROBEL.AMPL.PRE_LIMITER
PITZ RF/LLRF.CONTROLLER/CANY BOOJPROBEL AMPL.SAMPLE
PITZ RF/LLRF.CONTROLLER/CAY .BOOfPROBEL.LIMIT_DIS

PITZ RF/LLRF.CONTROLLER/CAY .BOO/PROBE2. AMPL.LIMITER

PITZ RF/LLRF.CONTROLLER/CAY .BOO/PROBEZ2. AMPL.PRE_LIMITER
PITZ RF/LLRF.CONTROLLER/CAY .BOO/PROBEZ. AMPL.SAMPLE
PITZ RF/LLRF.CONTROLLER/CAY .BOOFPROBEZ.LIMIT_DIS

PITZ UTILTRANSLATOR/PROBE PFORW AMPLALOCAL SPECTRUM

BITZ UTIL/TRANSLATOR/PROBE “FORY
PITZ UTILTRANSLATOR/PROBE_WFORM PHASELOCAL_SPECTRUM

AMPLILOCAL SPECTRUM

Select File to Write

scalar
scalar
scalar
scalar
scalar
scalar
scalar
spectrum

spectrum

=
ORSINE

Save In: |03 2023 '| @ .
3 ifh.de c
3 20234 ] group
3 pitz
3 doocs
3 measure
3 Conditioning
£ _Gun
File Name: |

GUMN_PROBE_“VFORW AMPL =<===

PITZ UTILfTRANSLATOR/PRO

Files of Type: |MAT-fiIeS {*.rat)

-

| Save

Il

|| Cancel |

-

DESY.
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“Data collected”

5.
6.

Press Button “Save Data”

Measure(at afs)->Conditioning—>_Gun—->2023->shift

File name starting with “Probe...”; e.qg.,
Probe20230406_0900 1200

Wait while “Saving Data” until “Data saved to file”
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Calculate with Matlab Script

DAQbrowser

Eile Edit View |nset Tools Desktop Window Help

Dede (208 |kE

50 T

Select time range of interest..

45 [~
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DESY.

Home | shae v

17.

Start Matlab

Probe20230406_0900_1200.mat

[ Figure 1: Probe20230406_0900_1200.mat

View

e Edit Insert Tools  Desktoy
Node (2| 0&8|KE

RF probe amplitude, ~MV/m

= N
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'S
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T
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T

o

kiop  Window  Hel

BDR=0.002%; BD/min=0.011 ;T=180.1min; 2mBDs; MUT=60.02min /- maq g

Il

. Wait while loading the dsta
. Dialog “Select time range of interest”
. Select 2 points (~FWHM)
. Running (ccont is incrementing)

Ready

NB: sometimes printing is not working properly

|
430

|
450

460

|
470

L
480
t, us

!
490

|
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|
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|
520

|
530

i o ©

N

S:" o o =
-~ [=>] ==
mBD position: left (red) and right (blue), counts

e
(8]

o

. Load: nfs->Measure->scripts—>Development—>
—~>BDRcalculator->plotProbe DAQ BDUNI.m

. Start it (F5)
. Open DAQ file e.g.,
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Calculate with Matlab Script

Results (NB: FB=ON) Input: Probe20230406_0900 1200.mat

Figure 1: Probe20230406_0900_1200.mat

File Edit Yiew |Insert Tools Desktop Window Help ~ "
S EL IEEDE OUtpUt'
[ J
BDR=0.002%; BD/min=0.011 ; T=180.1min; 2mBDs; MUT=60.02min o ReS_Probe20230406_0900_1200png
el Res_ Probe20230406 0900 1200.txt
41.8 /
45 [ g - 2 JI‘.’_
116 3 ) ") Open ~ Select all
40 - 2“ ) ré U .‘ py path * x Eﬁ g:::::’:s;- éE:lt Basa\ectnune
__E_ 11.4 g Pm;;i:'m g Bt [7] PNte shorteut “Zﬁ"f cmp.y Deete Rename f:m’, Praperies g History £ Invert selection
> | & Clipboard Organize New Open Select
2 35 .'f‘ - « v Conditi g9 _Gun » 2023 » 20230425 ~ [J] S Search 20230425
t =
[} ./ 112 g’ A Name - Date modified Type Size
-g 30 B f = # Cuick access #] Probe20230406_0900_1200.mat MATLAB Data 162,761 KB
E I| _ % 0 Desktop E Res_PrubaZOZB(’MOE_E)‘}OD_WZOO‘mat MATLAE Data 18KB
= 251 1 - ¥ Downloads 5] Res_Probe20230406_0900_1200.png PNG File 93 KB
g l} o Documen ts * |5] Res_Probe20230406_0900_1200.6xt Text Documen t 1KB
[1h} I‘ o8 ; [&] Pictures »
g 20 [ } - 9 20230425
o I‘ C contrbtalklPAC2023
& 15+ ( 06 ‘% Report=2023 ©
| 8 ditems  1item selected 86 bytes E=
| {04 a
or ' = Bl Res_Probe20230406_0900_1200.txt - Notepad
5r 102 File Edit Format View Help
| | | | | | | | | | | 0 |1 B6-Apr-20823 16:14:25 456.5939 464.5694
430 440 450 460 470 480 490 500 510 520 530 2 Bo-Apr-2023 11:87:43 451.6893 468.5817
t, us
number of corrupted pulses
BDR = End
total number of pulses . Start _
MUT = mean unperturbed time f time
. number of corrupted pulses Ime
BDR/min = T —
measurement time in min Ln1, Col1 100%  Windows (CRLF) UTF-2 Page 6
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Conditioning Check

Problems - many vacuum mini spikes correlated to WG2 VWV PMT, not to mBDs

BDR=0.002%; BD/min=0.011 ;T=180.1min; 2mBDs; MUT=60.02min

2
50 . _'] Res_Probe20230406_0900_1200.txt - Motepad
‘ 6.8
* =T v 3 File Edit Format View Help
40 7N / = 6.6
£ / N/ 143 h B6-Apr-20823 106:14:25 456.5939 464.5694 :
o - 2 96-Apr-2023 11:07:43 451.6093 460.5817 64
Eaof = At
Easf 1 g 6.2 — RfinfRF2CavityPower_20131024
2. 08 % — RfinfRF2Cavity LOMWPower 20131023
© e
1ok 0.45L
E 58}
5 0.2
0 1 1 1 1 1 1 0 5.6
voo dw e meme s s 09:00 09:30 10:00 10:30  11:00 11:30  12:00
Apr 06, 2023
-10
16 <10
| GUN_IGP2 P |
14 - I
X 06-Apr-2023 11:07:27
- Y 1.18774e-09
10
8 |
X 06-Apr-2023 10:14:28
. Y 5.79457e-10
4@%\1 M\ \\m w w“
5 | | | | | |
09:00 09:30 10:00 10:30 11:00 11:30 12:00

DESY. | Presentation Title | Name Surname, Date (Edit by "Insert > Header and Footer")

Page 7



Another (old) example
04.06.2022 23:00- 05.06.2022 02:00

BDR=0.103%; BD/min=0.618 ;T=178.0min; 110mBDs; MUT=1.60min

o))
o
T

N
&)
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N
o
T

W
162
|
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|

N
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o
|

—
O
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RF probe amplitude, ~MV/m

—
o
I

162
|

| [ |

20

15

left (red) and right (blue), counts

mBD position

|
430 440 450 460 470 480 490
t, us

DESY. | Presentation Title | Name Surname, Date (Edit by "Insert > Header and Footer")

o

500 510 520 530

)_1.txt - Notepad

File Edit Format View Help

84-Jun-20822

84-Jun-2822

84-Jun-20822

9 84-Jun-2822

1@ B4-Jun-20822
11 84-Jun-2822
12 85-Jun-20822
13 85-Jun-2822
14 85-Jun-2822
15 85-Jun-20822
16 85-Jun-2822
17 85-Jun-2822
18 85-Jun-2822
19 85-Jun-20822
2@ 85-Jun-20822
21 85-Jun-2822
22 85-Jun-20822
23 85-Jun-2822
24 85-Jun-20822
25 85-Jun-2822
26 05-Jun-20822
27 85-Jun-20822
28 B85-Jun-2822
29 85-Jun-20822
3@ 85-Jun-20822
31 85-Jun-2822
32 85-Jun-2822
33 85-Jun-20822
34 85-Jun-20822
35 B85-Jun-2822
36 B85-Jun-20822
37 85-Jun-2822
38 85-Jun-20822
39 85-Jun-2822
48 85-Jun-2822
41 85-Jun-2822
42 85-Jun-2822
43 85-Jun-2822
44 85-Jun-2822
45 85-Jun-2822
46 85-Jun-2822
47 85-Jun-2822
48 85-Jun-2822
49 85-Jun-2822
5@ 85-Jun-20822
51 85-Jun-2822
52 85-Jun-20822

0O~ W N

Ln 1, Col1

23:

33:
23:42:

23:45:

23:

23:
23:
ee:
ea:
0a:
ea:
08:
08:
8:
ee:
ea:
0a:
ea:
08:
08:
8:
ee:
ea:
0a:
ea:
e:
08:
8:
ee:
ea:
0a:
ea:
e:
a:
8:
ee:
ea:
ee:
ea:
e:
a:
8:
ee:
ea:
ee:
ea:
e:
a:

55:
55:
57:
147
116
47
@5:
88:
08:
89:
1@:
11:
12:
12:
13:
13:
18:
21:
22:
22:
25:
27:
38:
32:
33:
34:
35:
36:
48:
41:
:12
42:
43:
43:
43:
44
46:
117
143
141
5@:
58:
52:
52:

a1
a3
a3

41

48
43
49

100%

a2
43
14
28

36

45

13
31
13
47

‘Windows (CRLF)

h 84-Jun-2022 23:89:21 457.
84-Jun-2022 23:17:49 458,
84-Jun-2022 23:18:25 456.
84-Jun-2022 23:38:16 462,
84-Jun-2022 23:30:47 456.
458.
454,
458.
451
453,
448.
456.
455,
452,
456.
453,
A48.
451.
454,
453,
468.
454,
446,
A47.
451.
449,
447.
451.
452,
461.
454,
458.
458.
447.
445,
A46.
471.
453,
457.
462.
446,
449,
468.
449,
457.
456.
455,
452.
443,
458.
447.
454,

5989
6124
5939
5755
5939

465.
468.
465.
476.
a67.

5663
5817
5663
5325
5602

6124 460.5817
6081 464.5694
6124 460.5817

L6093 461.5786

60831 463.5725
6185 459.5847
5939 466.5632
597 467.5682

6062 463.5725
5939 468.5571
6831 463.5725
6185 458.5878
6893 461.5786
6001 464.5694
6031 464.5694
5817 469.554

6001 464.5694
6246 458.5878
6216 455.597

6893 463.5725
6154 46@.5817
6216 459.5847
60893 468.5817
6062 461.5786
5786 473.5417
6081 461.5786
6124 4668 .5817
6124 462.5755
6216 457.5909
6277 454 .6801
6246 456,5939
5479 483.5111
6@31 464.56594
5989 468.5571
5755 474.5387
6246 456.5939
6154 46@.5817
5571 479.5233
6154 468.5817
5989 478.551

5939 466.5632
597 464.5694

6062 463.5725
6338 452.6062
5878 471.5479
6216 456.5939
6081 465.5663

UTF-8
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Status Gun 5.1: Mini-
Breakdown Studies

M. Krasilnikov for the PITZ team, presented at PITZ Collaboration Meeting, Zeuthen 14.12.2022



Gunb.1 Mini-Breakdown Rate (BDR) Studies

Dependence on various parameters

(E_,, [MV/m])'*98. (PL[ms])*%5. MUT[min]=2.56e+24
104 ¢ | ‘

number of corrupted pulses
BDR =

i —1ms
total number of pulses — % meas.,Tms
r ——900us
* meas.,0.9ms
— 800us
* meas.,0.8ms
——650us ]
A meas.,0.65ms | |
—400us
O meas.,0.4ms
——200us

MUT = Mean Unperturbed Time («<“MTBF”):

MUT — Tmeas _ 1
number of corrupted pulses BDR

- -
o o
N w

mmas — T

L |

——

NB: Beam momentum based gun power (E_,,) calibration

Recent check

Mean Unperturbed Time (MUT), min

101 :— -
PHYSICAL REVIEW SPECIAL TOPICS - ACCELERATORS AND BEAMS 12, 102001 (2009)
. . - . o . 10%¢
New local field quantity describing the high gradient limit of accelerating structures
A. Grudiev, S. Calatroni, and W. Wuensch
CERN, CH-1211 Geneva-23, Switzerland
(Received 28 January 2009; published 26 October 2009)
-1 I |

10

ESU ) 50 55 60 65

BDR_ comst Ecath, MV/m

DESY. | Status Gun5.1/Gun 5.2 | M.Krasilnikov | PITZ Collaboration Meeting | 14.12.2022 Page 10



Gunb.1 Mini-Breakdown Rate (BDR) Studies

Dependence on RF peak power in the gun, RF pulse length (PL) and repetition rate (RR)

10.00%

1.00%

o
o 0.10%
[aa]

0.01%

0.00%

BreakDownRate (BDR)

-@-<BDR>, 7.5MWsg

-4-<BDR>, 7.0MWsg

-A-<BDR>, 6.5MWsg

m <BDR>, 10Hz, 7.75MWg

o <BDR>, 1Hz, 7.75-7.85MWg

RF pulse length [us]

@O

200 250 300 350 400 450 500 550 600 650 700 750 800 850 900

T~

Mini-Breakdown Rate BDR(Pgr gun, PL, RR) :

« Starts at PL~350us for 7.5MW in gun
» “Saturates” at PL~500.550us

1Hz is ~x6 higher than for 10Hz!

Sometimes even slightly reduced at PL~550..600us

* For identical conditions the rate (BD/min) goes slightly down with 1 Hz
compared to 10 Hz (not dramatically), but the <BDR> (% of pulse number) for

RF probe amplitude, ~MV/m
- N m w

DESY. | Status Gun5.1/Gun 5.2 | M.Krasilnikov

w
[&)]
T

o
T T

o
T

BDR=0.394%; BD/min=2.365 ;T=30.0min; MUT=(0.42+0.46)min

10Hz
7.75M‘Wg x 800us
71 BD pulses

A & L ‘ l S L
440 450 460 470 480 490 500 510 520 530
t, us

| PITZ Collaboration Meeting |

14.12.2022

BDR=4.162%; BD/min=2.497 ;T=30.0min; MUT=(0.40-+0.38)min

N
(=}

nts

50 — 185
545‘ 16%
240» 14 3
1351 £
] 12 -2
530‘ | g
| ns
320 - 1Hz s &
o I | g
e 7.85MWg x 800us s ®
w
S
10! 75 BD pulses s
5r E 8
o
0 0
480 490 500 510 520 530
t, us
Page 11




(E i MVIm])'**2. (PL{ms])* 5. MUT[min]=2.56e+24

Conditioning Check

Measurement program for week18 /20237

—1ms

£
10000 BreakDownRate (BDR) BDR=0.394%; BD/min=2.365 ; T=30.0min; MUT=(0.42-0.46)min g
. -@-<BDR>, 7.5MWg ‘g 10%
--<BDR>, 7.0MWg § 50 ‘ 'E;
-4-<BDR>, 6.5MWg 45 R
1.00% | m <BDR>, 10Hz, 7.75MWg £ 3 10
o <BDR>, 1Hz, 7.75-7.85MWg . = 40 2
= 3
\ 1-35 ‘ < i
& 0.10% ~ 3
@ 530
%- 1 L
g 25 ‘ s 55 60
o Ecath, MV/m
0.01% -g 20
a5t |
h's
10 -
0.00%
200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 1S
RF pulse length [us] 0 , ‘ ‘ I ‘ | |
430 440 450 460 470 480 490 500 510 520 530
t, us
PL=650us, 10Hz, no FB Imain:
6MWg—->1h run ->mBD rate> « DA
1h = 36000 pulses 6.5MWg->1h run >mBD rate—> « Sweep
BDR=0.1% - 36 corrupted pulses 6.75MWg->1h run >mBD rate—> «  360-380A

7.0MWg->1h run >mBD rate->
7.25MWg->1h run >mBD rate—>
7.5MWg->1h run >mBD rate->

Noak~whE
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Thank you!

Contact

Deutsches Elektronen-
Synchrotron DESY

www.desy.de

Mikhail Krasilnikov

PITZ-R
mikhail.krasilnikov@desy.de
+49-(0)33762-77213



