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This presentation reviews the status of the specific BI systems for the 
LHC. The work plan between now and the LHC machine cold checkout is p
described, and areas of concern, where resources still need to be 
allocated, are high-lighted.
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BI Cold Checkout Coordination mandateBI Cold Checkout Coordination mandate

Define and document
Commissioning procedures
Performance evaluation methods

Organize BI-MD time with LHCCWGg
Based on operational scenarios

Report LHC-BI-TB, LHCCWG…
Procedures and resultsProcedures and results

Linkman: Michael Ludwig
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BI Cold Checkout Coordination mandate (2)BI Cold Checkout Coordination mandate (2)

Inside
All BI LHC InstrumentsAll BI-LHC Instruments
Public SW interface: assessment, reliability, errors…
Performance assessment (with and without beam)
Documentation of procedures, evaluation methods, 
results
Report to working groupsReport to working groups

Outside
Specific instrument application software development
Safety and machine protection (but aware of)
Documentation of software interface (necessary asDocumentation of software interface (necessary as 
input for test procedures)
Extras such as fixed-displays, sequencer tasks, 
logging
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BI Website.BI Website.
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BI Experts and responsibilitiesBI Experts and responsibilities
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Commissioners per instrumentCommissioners per instrument

Close collaboration between BI/OP/ABP
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Test Procedures, documentation. EDMSTest Procedures, documentation. EDMS

Work in progress. Expect for end of this year.
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MTF, View online status of test progressMTF, View online status of test progress
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Our Wiki pageOur Wiki page
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BCT: Beam Current TransformerBCT: Beam Current Transformer

BCTDCLHC: DC Transformer, 4
Loss rates, DC beam lifetime
Injection, Acceleration and Coasting beamInjection, Acceleration and Coasting beam

BCTFDLHC: Fast BCT, Dump lines, 4
BCTFRLHC F t BCT i 4BCTFRLHC: Fast BCT, ring, 4

Bunch by bunch measurements
Bunch currents, lifetimes and loss rates

Turn by turn measurements
Intensity during first n turns
Intensity information for beam presence flag
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BCT: StatusBCT: Status

Among the better documented 
instruments.

Hardware
P Odi ( l ) D B l h d (f )P.Odier (slow), D.Belohrad (fast)

Real-time and front-end software
Michael Ludwig

OP dedicated application fixed displayOP dedicated application, fixed display
Markus Albert
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BSRA: Abort Gap monitorBSRA: Abort Gap monitor

Continuous verification of abort-gap
3us rise time of the Dump extraction kicker 
(MKD)
2 BSRA installed

ResponsibleResponsible
Hardware: S.Hutchins
R l ti f t d S B t P dReal-time front-end: S.Bart-Pedersen
Application: Black-box for OP/CCC (?)
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BGI: Ionization Gas MonitorBGI: Ionization Gas Monitor

H & V beam profile measurements
Works for Ion beams (BSRT does not)
Hybrid instrumentHybrid instrument

Instrumentation controls, BI
fB-field magnet controls, AB/PO, LSA

Gas injection controls, AT/VAC
Controls for the latter 2 to be clarified.

2 BGI’s burnt during bake out (June)2 BGI s burnt during bake out (June)
Should be replaced in time for checkout!
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BGI: Ionization Gas monitor (2)BGI: Ionization Gas monitor (2)

Installed in LSSR4
Integration time 20ms

H or V profile and position, B1, B2p p , ,
Rest gas ionization signal

Measurement frequency 1HzMeasurement frequency 1Hz
Emittance measurement

Given accurate knowledge of linear opticsGiven accurate knowledge of linear optics
Responsible

H d J kHardware: J.koopman
Front-end software: A.Guerrero
O ti l li ti ???
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BQBBQLHC: Base Band Tune MeasurementBQBBQLHC: Base Band Tune Measurement

QH,QV measurements, B1, B2
Hardware for both FFT and PLL 
measurement systems.
14 BPL pickups, 4 BQK kickers
Sensitive equip, install late as possibleSensitive equip, install late as possible

Both slow controls and fast-feedback
V i it ti th dVarious excitation methods

Chirp over range of frequencies
Simple kick
PLL
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BQBBQLHC (2)BQBBQLHC (2)

Responsible
Hardware: M.Gasior
Real-time & Front-end: P.KarlssonReal time & Front end: P.Karlsson
Feedback: R.Steinhagen
Application software: R SteinhagenApplication software: R.Steinhagen

Help from OP for both requirements and 
software effort requestedsoftware effort requested
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BQHTLHC: Head Tail monitorBQHTLHC: Head Tail monitor

Chromaticity measurement
Relies upon periodic de-phasing and re-
phasing between the heat and tail of a 
bunch with non-zero chromaticity
Requires turn-by-turn beam position q y p
measurement using a stripline coupler

ResponsibleResponsible
Hardware: R.Jones
Front end software: S Bart PedersenFront-end software: S.Bart-Pedersen
Application software: R.Steinhagen +OP?
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BQSLHC: Schottky pickupBQSLHC: Schottky pickup

Foreseen for phase II
But pickups ready and installed

4 BQS Schottky pickupsQ y p p

Hardware developed at Fermilab
Uses same front-end software as BBQUses same front end software as BBQ 
system.
Application softwareApplication software

No HR effort defined at present
Possible future LAFS collaboration effort?Possible future LAFS collaboration effort?
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BSRT: Synchrotron Light TelescopeBSRT: Synchrotron Light Telescope

Beam image collected by cameras
From Synch radiation emitted by beam
Onduler magnet required for signal g q g
enhancement up to 2TeV

Requires control and calibration of onduler 
current vs beam energy, LSA software.

Separate slow and fast device in 2 FECp
Implemented as separate FESA class
Fast camera device triggered by BST turnFast camera device triggered by BST turn 
clock, 1 image every 25ns
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BSRT: Synchrotron Light Telescope (2)BSRT: Synchrotron Light Telescope (2)

Responsible
Hardware: S.Hutchins
Front-end software: A.GuerreroFront end software: A.Guerrero
Application software: E.McCrory

LAFSLAFS 

OP days, 7/2/2007 G.Crockford CERN



BWS: Wire ScannerBWS: Wire Scanner

Profile measurement
H or V projections, B1 and B2
Individual bunches up to whole beamIndividual bunches up to whole beam
The calibration device for other transverse 
profile monitors (BSRT, BGI, BTV)profile monitors (BSRT, BGI, BTV)

Delicate instrument, not for standard 
operationoperation.

Normally to be used with a single bunch
Strict intensity vs energy limitations
Risk of burning wire, exceed quench limit 
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BWS: Wire Scanner (2)BWS: Wire Scanner (2)

Responsible
Hardware: J.Koopman
Front-end software: A.GuerreroFront end software: A.Guerrero
Application software. E.McCrory

As part of the LAFS collaborationAs part of the LAFS collaboration
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ConclusionsConclusions

BI have a clear framework in place to prepare 
for the cold-checkoutfor the cold-checkout.

A close collaboration between BI, OP and ABPA close collaboration between BI, OP and ABP 
is encouraged!

Some instruments still missing manpower for 
application software.

OP fixed display requirements for BI need to 
be defined.

Interfaces to BIC, Sequencer need to be 
l f d
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