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Introduction

® Progress since last report (9th Sept 2009)

® S-band calibration tone system

® (Almost) moved to new computer cbpm-Ixs

® C(alibration I-Q stability (discussion last meeting)
® Explanation of trigger monitoring system

® t0 determination

® Correction?

® Modifications to calibration system




ATF layout

S-Band BPMs C-Band BPMs

MREF1FF MREF2FF MREF3FF MREF1X
SF1FF QD2(ABJFF QD4(AB) QD6FF QD8FF A QD18X QD12X  QD10X
SF1FF e Bl
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QF7FF QM9(AB)FF QM11FF  QM13FF QM15FF QD19X QD17X

Mover Corrector

® 4 (dipole) +1 (ref) S-band
® Variable attenuation
e 31| (dipole) + 4 (ref) C-band

® Attenuation : |0 db in all channels (I removed for tests)

® 9 corrector calibrated

® 22 mover calibrated

® | MPIP (readout via VME system)




Data taking 2009

® I 4 (2 FO NT) BPMs calibrated ATF members
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Digital processing algorithm (DDC)
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Calibration
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Calibration
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Calibration
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Beam arrival (t0) determination

e CAL tone injected
Reference directly into SLAC
electronics

® Need to debug beam
arrival code/
performance

q & phi

® Currently

® Merge CAV and CAL

signals split between
SLAC electronics and
crystal diode

Currently installed
configuration! ® See later for more
Improvements




C-Band calibration system

® Review of C-Band calibration system
® Phase locked CAL and LO
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C-Band calibration system

® Review of C-Band calibration system
® Phase locked CAL and LO

| /home/bpmopr/atf2/bpm-ioc/edm/bpmHistory.edl
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S-band calibration system

® Commissioned s-band CWV calibration system

® Unlocked LO so phase is constantly changing (I & Q
stable)
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® Commissioned s-band CWV calibration system




S-band electronics complete

® S-band system fully
operational

® Commissioned
calibration system

L ocked clocks and
triggers

Remote control of RF
system

Sources fixed and
installation tidy




S-band control

L]
[X| rdesktop - sbpm.atf-local . . Va. rl a. b I e

Il esabpm_top_2.vi
File Edit Wiew Project

= orate_Toos_Window £ F LO amps

Attenuators

RF and IF
amps can be

added later

No need to
change
attenuators
etc for S-

band
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Calibration system upgrade

Reference ® Control calibration

tone with CSY Camac
module

q & phi _ :
_ ® More realistic cavity

2 () —{-38 signals

® Decaying exponential

Dipole e t0 determination

® Use 4 circulat
Cal o @ se 4 circulators

® 2 S-band
e 2 C-band




Calibration stability (09-09-2009)

® Carefully checked

BPM calibration
from (3 runs)

o QMI6F

Fy

direction

® Changes in scale

and |
present

rotation

® Some differences

due to sample

point

® Others differences
as yet inexplicable

Param

12/5/20009

21/5/2009

26/5/2009

dip freq

0.25874

0.25884

0.25902

dip tau

-31.312

-31.626

-31.067

dip samp

72

76

74

ref freq

0.26369

0.26404

0.26404

ref tau

31.40

31.62

31.78

ref samp

8l

80

106

igrot

1.9484

1.47416

1.5296

scale

-2328

-2938

-1134

Time units are in samples
Frequency in inverse samples




QM 6FF calibration stability

Date

X iqrot

12/05

1.49596

13/05

none

20/05 (1)

1.07617

20/05 (2)

1.08835

22/05

1.04746

26/05 (1)

|.14398

26/05 (2)

1.13968

29/05

1.06244

18/06

1.080320

X scale

-1862.4

-3529.8
-2381.5
-2584.1
-966.1
-969.3
-1155.0
-3176.7

y iqrot

1.948483

2.061953

|.47416

|.488422

1.396824

1.529592

none

1.445270

|.422404

® Carefully checked QMI6FF

e After 13/05 I-Q rotation looks stable < 0. rad implies
cos(0.1) scale stability from RF phases < |%

y scale ‘

-2327.8
-1437.2
-2938.3
-2921.9
-1134.6
-1134.6
none
-1400.5
-3762.3

Jump consistent
with Swinson
changing reference




Ab-inito calibration

® Determine phase relationship between calibration
tone and beam

® Always track changes using calibration tone, even after
long shutdowns

® Single phase per BPM polarization

® Apply measured phase shift from CAL tone to beam
data without beam calibration?

® Uncertainties not clear

® Will try between Oct/Nov for faster start up




Towards high resolution

® Procedure

® Carefully measure cavity parameters (decay constant
most important)

® Remove attenuators (changes |-Q rotation but not decay
constant).

® Move each BPM to reduce saturation, |-Q rotation should
be determined but tau should be well established

® Suggest November run when Alexey (TBC) and
Doug will be present




Summary

® C and S band systems looking very good
® (Calibration tone is essential for avoiding shift operation
® Almost ready for beam operation
® Software needs lots of work
® Saturation control etc

® Scripts for operators, analysis etc

® Need operation instructions
® Restart from power outage

® System debugging

® (alibration and performance




Detailed to do list (1)

Hardware e  Offline/analysis
® beam jitter subtracted performance
® (Calibration
Boot of VME from atf-Ixs5 (nee cbpm-Ixs) ° Resolution

Time synchronization ® Machine optics verification

Rename all temp/LO PVs
Acquisition ® System optimization
Saturation handling ® Faster calibration (mover)
Self describing data format ® SVD calib will allow ~100 um range
Complete line waveform acquisition ® Orbit kick calibration
Archiving of temp/LO information
Calibration/data SQL database e Utility
Acq/processing warnings ® Automated cavity tune/calibration

Controls ® Difficult as beam position varies
®  Cavity tune up
®  (Calibration

Integrate temp/LO into BPM display




Detailed to do list (2)

EDM
Log data button
Calibrate button
Store data button
Store all BPMs button




