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BeamLossMonitor SystemSpecifications
for the SSCLinear Accelerator

R. Johnson

Abstract

Specificationsfor the BeamLoss Monitor systemfor the SuperconductingSuperCollider linear
acceleratorarepresented.Thesespecificationsinclude the requirements,a systemdescription,the
controlsysteminterface,and the operatorinterface.
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1.0 REQUIREMENTS
The BeamLossMonitor BLM systemfor the linear acceleratorat the SuperconductingSuper

Collider SSC hasthe following requirements:
* Time response 10 ps
* Dynamic range l0

* Sensitivity E=13.6MeV al/Im = 0.1%

E3OMeV WJmax = 0.01%

Note: Sensitivity is definedfor a point lossat 1 m andnear0° upstreamof the BLM. The
loss is integratedover the requiredresponsetime, i.e., 10 is.

Note: Fora 1-p.sresponsethe sensitivity is decreasedby an orderof magnitude.

* Numberof detectors
DTL 4; one aftereachDTL tank
DTL/CCL 2; oneeachafter Q2 andQ4
CCL 9; oneafter eachCCL module
Transport 6; locationsTBD
Transfer 14; locationsas specifiedin NO: E10-000026,REV: B

Note: The BLM shouldbe placedas closeto the beamline as possible.

2.0 SYSTEMDESCRIPTION

The BLM systemfor the linac hasthe following components:
* Detector E 200 MeV: 25-mmdiameterby 100-mm cylindrical plastic

scintillator viewedby a 38-mmphotomultipliertubePMT.
Prototypeproducedand tested.

E > 200 MeV: 51-mmdiameterby 174-mmcylindrical, gasfilled,
ionization/proportionalchamberIC/PC.
Prototypeproducedandtested.

* Electronics The electronicsmodulefor the BLMs shall be basedon the same
VXI moduleas the BeamPositionMonitors BPMs, i.e., a4-channel
cardwith analogelectronics,ADCs, andmemory.Changesshall be a
differentanalogcircuit andredefinitionof the averagingFPGAs.BPM
modelproducedand tested;BLM modelbeing designed.

- Analog. The systemshall consistof a fastintegratorwith a 2.0-pstime
constantandaunity voltagegain.Prototypeproducedandtested.

- Digital. A 2-MHz ADC and32k words16 bit of memoryperchannel.
Prototypeproducedandtested.

- Average. The FPGA attachedto eachADC channelshallbe able to
averageover 1 to 2048 conversionsasfor the BPM. Addedto its
function will be adigital comparisonwith two presetlevels,awarning
level and an inhibit level. Beingdesigned.



* High Voltage Both the PMT and the IC/PC requirehigh voltage of lessthan2500 V.
This shall be providedby a modified versionof an eight-channelVME
moduledevelopedfor DO at FNAL. Afour-channelVXJ card is being
designed.

3.0 INTERFACE AND CONTROL

The interface to the control systemis through the VXI backplane.Since the BLM module is
basedon the 8PM module,all the control informationapplicable to the latter is applicablehere.
SeeADA-S 18242for adescription.

In addition, the control systemshall supply a trigger pulse flL to the front panel. The most
likely modeof operationis that the trigger would startdigitization atthe 2-MHz rateandat some
time -10 i’s beforethe linac pulse andcontinuefor a period of -100 is. Datawouldbe storedin
memory andthe memorywould wrap. Averagingwould be delayedto the startof the pulse and
would completeat the endof the pulse.

The output of the BLM module shall be primarily overthe VXI backplane.The control system
shall be able to readthe averagedvalueand/or the individual digitized values representativeof
beamloss.

TheBLM moduleshall send interruptswheneither the warning or inhibit level is exceededfor
a TBD numberof digitizations. When the inhibit level is exceeded,the module will removea
permitat the front paneli.e., permit+5 V, inhibit 0 V.

4.0 OPERATORPRESENTATION

In normaloperationthe expecteddisplayshall be a histogramof LossV versusBLM number,
which is thenumericalvalueof the averagingregisterplottedfor eachBLM.

In specialsituations,wherethe maximumavailableinformationis required,a histogramof Loss
V versusTime jis for oneor moreBLMs could be displayed.If a warning or inhibit level is
exceeded,the normalcolor of the BLM displayshouldchange,e.g., to yellow for warning andto
red for inhibit.
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