
Report on ATF2 Third Project Meeting 
ATF2 Magnet Movers

ATF2 Q-BPM Electronics



ATF2 Magnet Mover progress

• 10 crates (24 movers) and electronics at ATF 
• Four movers and electronics sent to France for 

testing on CERN IP table. 



ATF2 Magnet Movers

• SLAC is providing all electronics to operate movers
• Movers require space for 17 chassis taking a total of 55 

rack units plus one camac crate with 15 empty slots.
• Optimum layout will require three racks loaded 

something like this .
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15 slots required for camac
crate:

2 magnet mover modules
2 ADC modules 
11 LVDT modules
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30mm thick iron plate
to fix magnets

10mm thick iron plate
to fix electronics boxes for BPM

Concrete block
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drawing

24 were made last year
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Type 3
(3 blocks)
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Type 4
(14 blocks)
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Electronics Overview 

•• DownmixDownmix ~6426 MHz to 26 MHz~6426 MHz to 26 MHz
•• 2ch/box2ch/box
•• Single LO input. Level 3dbmSingle LO input. Level 3dbm
•• Forward and reverse calibration inputs. Forward and reverse calibration inputs. 

Level from 0 to 20dbmLevel from 0 to 20dbm
•• DC input 5.8 W at 8VDC input 5.8 W at 8V
•• Analog outputs monitor LO power, Analog outputs monitor LO power, 

Calibration power and board temperature.Calibration power and board temperature.
•• Output to 14Output to 14--bit 100 MHz SIS digitizersbit 100 MHz SIS digitizers



Performance Results



Crosstalk

Heavily saturated BPM pulse in channel 1 of electronics

Solid line is the response in channel 2 with no input (terminated)

~60 dB channel-to-channel isolation on same board



Resolution



Performance in Saturation
• Digitizer limits +/- 1 V

Begin saturating ADCs



Read Back Results

Gain vs. Temperature
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OPERATION

• First pulse calibration
– Provide a rapid method of obtaining relative x and y positions with the 

correct sign from each QBPM. Beam only required to be through the 
first QBPM and Reference cavity. 

– Requires careful setup and measuring of Z positions of QBPMs and 
REF cavities. Phase advance of RF and IF cable plant must also be 
measured or adjusted.  

– All this is to be done before beam operation. 
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Operation
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• Mover Calibration
– Use X and Y movers to perform absolute calibration. 
– Use DDC analysis to obtain I and Q phases and produce 

calibrations. Corrector scans for QBPMs with no movers?
– Need to improve program to improve response time, and 

handle saturated signal conditions
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Installation

• Electronics and hardware
• Software development 
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Electronics and hardware

• Components
– 38 down mix boxes
– VME 64x crate

• VME cpu type yet to be 
determined. Support vxWorks or RTEMS

• 10 SIS digitizers (80 channels).
• 2 analog read back digitizers (VMIC 3122)

– DC power supply, cables and distribution chassis
– Analog read back cables and patch panel system
– 20 MHz signal cables patch panel and jumper cables.
– BPM magnet mover test bed. 

• ATF2 quad with ,QBPM on magnet mover in ATF extraction line.
– RF infrastructure (see next)

• LO/CAL locking system
• LO/CAL distribution system

– 2 Watt 6444MHz distribution amp, couplers and splitters
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RF Infrastructure in tunnel
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Software development

• EPICS IOC for VME control.
• Single pulse readout.
• Magnet mover calibration.
• Position calculation. DDC analysis for normal and 

saturated BPM signals. 
• Calibration tone amplifier gain monitoring.
• LO, CAL power and temperature monitoring. 
• EPICS communication with ATF control system.
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Delivered

• 38 Down mix boxes
• 10 SIS modules 
• 2 Analog input modules
• DC power distribution
• Analog distribution
• LO locking box. (Tested during Dec. run)  Still 

need to add CAL tone locking system
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Still to go…

• Need detailed information on rack locations, penetrations 
into the housing, and cable routing in the tunnel before 
finalizing cable plant for LO and CAL systems

• Select VME crate controller
– RTEMS or vxWorks

• Software development 
• Test bed setup. Ready for spring ‘07 testing.

– Test first pulse and mover calibration schemes
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EXTRA: Detailed RF Dist. Path


