
Strategies for Achieving Sub-micron

Orbit Stability at SLS

! sub-micron - to which level?

! elimination of vibration sources (as far 

as possible)

! improvements of measurement systems 

(BPM electronics etc.)

! low gap BPM, matching circuits ?

! integration of HLS, HPS, POMS

! integration of X-Ray BPMs

! discrimination of noise sources in 

storage ring and experiments

! passive and/or active vibration damping 

at the experiments

T. Schilcher 2nd Workshop On Beam Orbit Stabilisation, Dec. 4 - 6, 2002 

submicro

Samstag, 30. November 2002 11:55:15



submicro

Samstag, 30. November 2002 11:55:19



Requirements for Achieving Sub-micron

Orbit Stability at SLS

! original requirement:

position RMS < 1/10th of sbeam

! design:

 1% coupling @ short straight IDs

1 7 mm beam size

!

1  orbit stability < 0.7 mm RMS

achieved coupling: 0.3 - 0.7%

1 4 - 6 mm beam size

1  orbit stability < 0.5 mm RMS
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Improvements of Readout Electronics

BPM Electronics - :

! present hw:

analogue down-conversion from 

500 MHz to IF (36.029 MHz)

! future replacement (?) of RF FE 

with “passive” module (without 

mixers)

1 direct sampling of 500 MHz and 

digital down-conversion/decimation 

to base band

... to be evaluated

! in general:

reduce noise sources in RF FE 

through reduction of active 

elements (mixers, amplifiers, ...)

RF Front End
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Improvements of Readout Electronics

BPM Electronics - :

! possible upgrade from 12bit ADC to 

14 bit

! resolve signal attenuation in digital 

down converter by internal gain 

control

! optimize digital filters (bandwidth 

versus resolution)

Digital Receiver

s = 1.5 mmy
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Vibration Damping at the Experiments

1 passive / active damping of noise

sources at experimental setups

! separate noise contributions from

- electron beam

- mirrors and monochromators

- experimental stations

monochromator

grid

angle encoder

angle encoder

(J. Krempasky)
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