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DAQ Issues and MachineDAQ Issues and Machine--Detector InterfaceDetector Interface
Mike Woods, SLACSLAC

Backgrounds
data rates: 

- T. Markiewicz at Victoria ALCPG, 2004
- P. Le Dû at LCWS2004 

how well do we know the backgrounds?  What safety margin to build in?

Exchange of Data between Machine and Detector
- E. Torrence at Victoria ALCPG, 2004

Electromagnetic Interference from Beam RF (EMI)
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Large range of Collision parameters being evaluated!Large range of Collision parameters being evaluated!
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Large range of Collision parameters being evaluated Large range of Collision parameters being evaluated (cont.)
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Large range of Collision parameters being evaluated Large range of Collision parameters being evaluated (cont.)

Signal Processing and DAQ impact:
• Beamstrahlung power ~ determines DAQ rates
• Should accommodate background rates at least x2 above expectations for

“design luminosity”
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Biggest problem: the parameter space is infinite!
• Beam parameters
• Detector concepts
• Geometries
• etc.

Backgrounds Summary Slide from 2005 MDI WorkshopBackgrounds Summary Slide from 2005 MDI Workshop
(K. Buesser and T. Maruyama, convenors)
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Beam RF effects at Beam RF effects at CollidersColliders
SLC

Problem with EMI for SLD’s VXD3 Vertex Detector:  
• Loss of lock between front end boards and DAQ boards
• Solved with 10 µsec blanking around beamtime – front end boards

ignore commands during this period
(talk by M. Breidenbach at 2005 MDI Workshop)

PEP-II
Beampipe heating near IR due to High-order Modes (HOMs)
• S. Ecklund et al., High Order Mode Heating Observations in the PEP-II IR,

SLAC-PUB-9372 (2002).
• A. Novokhatski and S. Weathersby, RF Modes in the PEP-II Shielded 

Vertex Bellows, SLAC-PUB-9952 (2003).
(talk by M. Sullivan at 2005 MDI Workshop)

HERA
Beampipe heating and beam-gas backgrounds
HOM-heating related to short positron bunch length
(see references listed on MDI forum at forum.linearcollider.org)

UA1
Initial beam pipe at IP too thin – not enough skin depths for higher beam rf harmonics
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Beam RF effects at ILC IR?Beam RF effects at ILC IR?

50 µA1.7 A7 nAAverage Current
337 ns4.2 ns8 msBunch Spacing

256192(Q/σZ)2 relative

0.3 mm12 mm1 mmBunch Length, σZ

2.0 x 10105.0 x 10104.0 x 1010Electrons/Bunch, Q
ILCPEP-II e+SLC

PEP-II experience
• HOM heating scales as (Q/σZ)2

- same scaling for EMI affecting detector electronics?
- does scaling extend to mm and sub-mm bunch lengths?
- need a cavity of suitable dimensions to excite

• IR geometry (aperture transitions, BPMs) has similar complexity as for ILC
• VXD and other readout systems ok for EMI in signal processing

ILC Considerations
• HOM heating probably ok because of small average beam current
• EMI affecting Signal Processing and DAQ?  Impact on Detector Design and 

Signal Processing Architecture?
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Why whisper just when an express train roars through the station?

(C. Damerell at LCWS 2004)

Impact of Beam RF EffectsImpact of Beam RF Effects
on Detector Design and DAQ Architecture?on Detector Design and DAQ Architecture?
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Do EMI worries necessitate storing signals locally for readout 
to DAQ during (quiet) inter-train period?

VXD
• CCD small signals; 20-micron pixels need readout 20X per 

train to have acceptable occupancy/pixel
• ISIS proposal:  CCD Image Sensor with In-Situ Storage?

-800M pixel detector → 800M x20 pixels!
(see talk by C. Damerell at LCWS 2004)

• FPCCD proposal:  5-micron CCD pixels! 
(see talk by Y. Sugimoto at ACFA Nov. 2004 Workshop)

Other Systems sensitivity? 
• in particular for forward region detectors with large occupancy
• SiD electronics design (see Breidenbach’s talk at Jan. 2005 

MDI Workshop) does local storage of signals for inter-train readout

Impact of Beam RF EffectsImpact of Beam RF Effects
on Detector Design and DAQ Architecture?on Detector Design and DAQ Architecture?
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Signal processing architecture 
respects readout only between trains
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Beam RF Effects SummaryBeam RF Effects Summary
From MDI Workshop, Jan. 2005From MDI Workshop, Jan. 2005

Significant impact on:
• RF shielding for beamline and detector components
• Detector design
• Signal Processing and DAQ architecture

Beam rf effects have had a significant effect at previous colliders:
ex.  SLC, PEP-II, HERA, UA1
beampipe heating and EMI from HOMs

Detector physicists MUST study this seriously 
together with the accelerator experts

Beam Test at SLAC ESA to further investigate this is proceeding:
• with SLD’s VXD3 and with simpler beampipe
• strong desire for this from international vertex community
• can provide important information for VXD design and for signal

processing/DAQ for all LC Detector systems

Working group participants:  M. Woods, C. Hast, N. Sinev, R. Arnold, S. Worm, 
D. Cussans, Y. Sugimoto, T. Nelson, S. Parker, …


