RF Commissioning

® EPICS Screens
® GUI Procedure
© Piezo Pre-RF Check
© SSA Characterization
© Cavity Tuning
© 8/9 and 7/9
O Cavity Characterization
© Piezo With RF
© Ramp Up in SELAP
@ Source code can be found here and can be run locally using Local PyDM/Simulacrum Setup

EPICS Screens

All screens for any given cavity can be gotten from either Icls-home (using SC gun) or SRF Home > RF > Cavities > More


https://github.com/slaclab/rf_commissioning/tree/main/cavity_commissioning
https://confluence.slac.stanford.edu/pages/viewpage.action?pageId=376441276
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File View History Tools

Source: ONC ® 5C Destinations: ssvoume | NN EEE

seuroien [ - ||
I

Feedback

Magnet

Profile Monitor

Wire Scanner

Coll./Motion

]

PRODUCTION

Operator Tools.

Global Displays

Archive Viewer
StripTool

Alarm Handler

orbit Display

Terminal

MCC Knobs

=1El m
g8 = i
zlz Bl gi'
B8 £ A 2
HIEHELH &
E||E(l7 % M
IS H]

q i
s 2 3
S

05/17/2023 12:38:)

T —

5uonal | une | IEECM [ L1e /[ 126 |36 | [&x7 | (D06 | [DaseL [ Bvo [ LTum | [ L7us | (uNDH ] [UnDs | (o | owps | Feen | [ Fees |[wewL | [xara | [ Fena |
T
oo
[ |
|
e s |
[ ctin |

IS S

oo
oo
o
2
]
e
oo
e
|_sspson || cames or

GUI Procedure
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(‘D Blue is start, red is error, green is end, vellow is special case.

Arrow with a diamond means conditional.

Piezo Pre-RF Check



Channel B passed
(ACCL:LXB:XXXX:PZT:CHB_TESTSTAT is 0)

Enable piezo
(set ACCLALXB-XXXX:PZT:ENABLE to 1)

Channel B failed
Check Channel B [({————(ACCL:LXB:XXXX:PZT:CHB_TESTSTAT is not 0)

. Channel A passed
=t ACCL-.LXEIXP)ICEE(:;Z"E;:S]DECTRL 100) (ACCL:LXB:XXXX:PZT:CHA TESTSTAT is 0)
Y

Cliannel A failed
Check Channel A K>—— . ) | XBXXXX:PZT.CHA TESTSTAT is not 0)

Se piezo DC offset
(ACCL:LXB:XXXX:PZT:DAC SP)to 0

Test complete
(ACCLLXB:XXXXPZT:TESTSTS is 1)
A 4
Start the piezo pre rf test (Actions, Ga) > Wait while the piezo pre rf test is running Test failed
(set ACCL:LXB:XXXX PZT:TESTSTRT to 1) P|  (wait while ACCL:LXB:XXXX:PZT:TESTSTS is 2) > (ACCLLXB:XXXX:PZT:TESTSTS is not 1)

SSA Characterization




No———»

Set drive max
(ACCLLLXB:XXXX:S5A:DRV_MAX_REQ)
10 0.8

Yes r

Set drive max
(ACCLLXB:XXXX:SSA:DRV_MAX REQ)
to 1

‘Wait for the faults to reset

(wait while ACCL:LXB:XXXX:SSA:StatusMsg is 4)

y

Reset 3SA Interlocks
(set ACCL:LXB:XXXX:88A FaultReset to 1)

1

}

ACCL:LXB:XXXX:S8A
is lor 77

> Yes

¢

No

’

ro Retried > 3 fimes? [>— Yes

Turn on S5A

(set ACCL:LXB:XXXX:85A:PowerOn to 1) |

Lower drive max
|4_ by D05

No

!

Result good? N
Wait for SSA to furn on (ACCL:LXB:XXXX:SSA:CALSTAT is 07) -
(wait until ACCL:LXB:XXXX:55A StatusMsg is 3)
l t Q‘~ Yes }
Reset cavity interlocks Yes max forwan_i power
(set ACCL:LXB:XXXX:INTLK_RESET ALLto 1) (ACCLLXB:XXXX:55A:CALPWR)
No is below 30007
and wait 3s 6
Reset failed? calibration succeeded? T
(ACCLLXB:XXXX:RFPERMIT is 07) {ACCL:LXB:XXXX:SSA:CALSTS is not 07} No

Q

No

o

b

Start the calibration ( Actions, Go)

(set ACCL:LXB:XXXX:SSA:CALSTRT to 1)

"Wait for the calibration to stop minning
(wait while ACCL:LXB:XXXX:88A:CALSTS is 2)

measured SSA slope

is berween 0.5 and 1.67

(ACCL:LXB:XXXX:55A:3LOPE_NEW)

Cavity Tuning

ope

_SLOPE.PROC to 1)

I

Yes







Disable the piezo Enable the piczo
(set ACCLILXB:XXXX:PZT:ENABLE to 0) (set ACCLILXB:XXXX:PZT:ENABLE to 1)

Yes

Piezo in manual Set piera to feedback Set piero to manual
(ACCLILXBXXXXPZT: e o (set ACCL:LXB:XXXX:PZT:MODECTRL to 1) (set ACCL:LXB:XXXX:PZT:MODECTRL to 0)

Q

Yes

¥

Set the DC voltage offsel Set the bias voltage Set the cavity drive level Set the RF Mode to chirp
lAOCL:D(B:X}S.OﬂEPZT:DAC_S}’) (ACCL:]_XB:):KZESDQFZT:EL\Si (Al)CLlXB:m:SEL_ASET‘) (set ACCL:LXB-XXXX-RFMODECTRL to 5)

Reset cavity interlocks Wait for SSA to tum on ‘Tum on SSA
(set ACCLLXBXXXX:INTLK RESET ALL1o 1) o (wait until ACCL:LXB:XXXX:SSA StatusMsg is 3) (set ACCL:LXB:XXXX:SSA:PowerOn to 1)

and wait 35
Steps moved exceeds
estimated total steps by >10%?

Reset failed? No—<
(ACCL:LXB:XXXX:RFPERMIT is 07) Yes—py Retried > 3 times? No
No Yes Limit switch B faulted? OJ
( ACCLLXB:XXXX;STEP:STAT_LIMB is 17)
Yo )
No
Yes ! —
Yes Limit switch A faulted?
Yes (ACCLLXB:XXXX:STEP:STAT_LIMA is 17)
“Turn on the RF Chip range > 1 Lo No b 1"““‘";"2"‘5;‘? t
(set ACCL:LXB:XXXX:RFCTRL 1o 1) LAY mz Watt fox motor o stop m
¥ » {wait while ACCL:LXB:XXXX:STEP! S’D\T MOVis 1)
Wit for the RF o tum on Yes
(wait while ACCL:LXB:XXXX:RFSTATE s not ) & 1
l Detune invalid? Move negative
(ACCL:LXB:XXXX:DFBEST.SEVR is 37) (set ACCL:LXB:XXXX:STEP:-MOV_REQ NEG to 1)

Set chirp range to /- 200000
(set ACCL:LXB:XXXX:CHIRP:FREQ_START to 200000
and ACCL:LXB:XXXX:CHIRP:FREQ STOP to 200000)

Move positive
(set ACCL:LXB:XXXX:STEPMOV_REQ POS to 1)

o

Set move size

Increase stepper max | I_, (ACCLILXB:XXXX:STEP:NSTEPS)
(Accuummx:sm:ns?ﬁr@snkvm (Am;mmsrﬁ?;wm] t090% of the estimated steps

10 estimated total steps

Set ACCL:LXB:XXXX:TUNE_CONFIG to 0

Set stepper max sleps
detune <= 50 Hz — (ACCL.LXB:XXXX:STEP:NSTEPS . DRVH)
tolet

8/9 and 7/9
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Remove all other cavitics from the rack frequency St starting frequency
scan (ACCL:LXB:XX00:-RACKX:FSCAN:FREQ START)
(set all ather ACCL:LXB:XXXX:FSCAN:SEL to 0) 1o -3500000

Set rack search mode overlap
(ACCL:LXB:XX00:RACKX:FSCAN:MODE_OVERLAP)
to 1000

l—o|

Set rack search RMS threshold
(ACCL:LXB:XX00:RACKX:FSCAN:RMS THRESH)
to 10

Set stop frequency
(ACCL:LXBXX00:RACKX:FSCAN:FREQ_STOP)
to 50000

Start search (Actions, Go)
(set ACCL:LXB:XXM:RACKX:FSCAN:START to 1)

‘Wait for the scan to finis

Scan successful?
(ACCLLXB:XXM:RACKX-FSCAN:STAT is 07)

» ish
(wait while ACCL:LXB:XX00:RACKX:FSCAN:STAT is 3)

Push 89 and 7x/9 frequency
(set ACCL:LXB:XXXX:FSCAN:PUSH_8PI9.PROC 1o 1)

Cavity Characterization

) N

——

9 and 79 frequency outside folerance? - .
(-750000 < ACCL:LXB:XXXX:FSCAN:RPI9MODE < -8500(H)?) Yes




r
r
r
r
r
r
r
r




Start pulsed SEL calibration (Actions, Go) ‘Wait for pulsed SEL calibration to finish
(set ACCL:LXB:XXXX:PROBECALSTRT to 1) (wait while ACCL:LXB:XXXX:PROBECALSTS is 2)

!

Yes Characterization crashed?
(ACCL:LXB:XXXX:PROBECALSTS is 07)

No

Yes
Push cavity scale factor Cavity scale factor within tolerance? Push loaded Q
| (set ACCLILXB:XXXX:PUSH CAV SCALEPROCto 1) [¢ (10 < ACCLILXB:XXXX:CAV:CAL_SCALEB_NEW < 1257) (set ACCL:LXB:XXXX:PUSH_QLOADED.PROC to I}

|

Set CW data decimation Set pulsed data decimation Set piezo feedback set point
(ACCL:LXB:XXXX:ACQ_DECIM_SEL A} (ACCLALXB:XXXX:ACQ_DECIM_SEL.C) (ACCL:LXB:XXXX:PZEINTEG SP)
10255 10255 o0

Push probe Q Calculate probe Q) (Go) Record FPC Q Exteral
(set ACCL:LXB:XXXX:PUSH_QPROBECALC.PROC to 1) (set ACCL:LXBXXXX:QPROBE_CALCL.PROC to 1) (ACCLLXB:XXXX:QLOADED_NEW)




Wait for RF to turn off Tumn 5SA on
(wait while ACCL:LXB:XXXX:RFSTATE is not 0) (set ACCL:LXB:XXXX:SSA:PowerOn to 1)

}

Wait for SSA to tum on
(wait while ACCL.LXB:XXXX:SSA:StatusMsg is not 3)

Set amplitude amplitude
(ACCLLXB:XXXX:ADES) (ACCL:LXB:XXXX:ADES)
1065 * 1.038 1065 * 0346
Set RF mode to SEL.
(set ACCL:LXBXXXX:RFMODECTRL to 2)
for RF to turn on
(wait while ACCLLXB XNXX:RFSTATE is not 1) |‘—‘ - Acl;:L mﬂ“"y X’“&}ﬂg State) | (ACCLLXE.XXXX D]-'BI-ST o~ |
Piezo in manual? No
(ACCLILXB: mx PZT EMB!-ETAT is 17) (ACCLLXB:XXXX:PZT:MODESTAT is 07)
I. T Yes—
" - Set piczo to feedback
Diable the piezo e plezo to Jeed
(set ACCLILXB XXXX PZTENABLE to 0) (set ACCL:LXB:XXXX:PZT:MODECTRL 0 1)
Run piezo test script (Actions, Go)
(set ACCLLXBXOXXX:PZTRFTESTSTRT to )

!

Enable the piezo
(set ACCL:LXB:XXXX:PZT:ENABLE to 1)

Set piezo to manual
(set ACCL:LXB:XXXX:PZT-MODECTRL o 0)

(wait while ACCL:LXB:XXXX:PZT:RFTESTSTS is 2)

l

Seript completed?
e ves <>| (ACCL.LXB:XXXX:PZT:RFTESTSTS is 17)

| Wait for script to finish running

‘Test successful?
(ACCL:LXB:XXXX:PZT:RFSTESTSTAT is 07)

@




‘Wait for the RF to tum off
(wait while ACCLLXB:XXXX:RFSTATE is not 0)

|

Tum on SSA
{set ACCL:LXB:XXXX:S8A:PowerOn to 1)

I

Wait for SSA to turn on
(wait until ACCL:LXB:XXXX:SSA:StatusMsg is 3)

Set the cavity amplitude
Set the RF to SEL . .
(set ACCL:LXBXXXX:RFMODECTRL to 2) (el LXBg(;(XX.ADES)
Cavity online? N
(ACCL:LXB:XXXX:HWMODE is 07) °
Yes Yes
Turmn on the RF f :
Detune invalid?
(set ACCLILXB:XXXX:RFCTRL to 1) | (ACCL:LXB:XXXX:DFBEST.SEVR is 37)

?

No

‘Wait for the RF State to turn on
(wait while ACCL:LXB:XXXX:RFSTATE is not 1)

Detune
(ACCLLXB:XXXX:DFBEST)
> 1007

]

Ko— Yes——

Set piezn to feedback
(set ACCL:LXB:XXXX:PZT-MODECTRL 10 1)

Piezo with RF test done?
(ACCL:LXB:XXXX:PZT:RFSTESTSTAT is 07)

}

kK ———No ————

Yes

}

Set the RF to SELA
(set ACCL:LXB:XXXX:RFMODECTRL to 1)

Cavity amplitude <= maximum amplitude - 0.17
(ADES <= ACCL:LXB:XXXX:ADES_MAX - 0.17)

Set the RF to SELAP
(set ACCL:.LXBXXXX:RFMODECTRL to 0)

7T

’ Cavity quenched?
O Yes (ACCL:LXB:XXXX:QUENCH_LTCH is 17)

No
Set the cavity amplifude (ADES) to
the maximum amplitude
(ADES_MAX)

Increase the cavity amplitude by 0.1
(set ADES to ADES + 0.1)
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