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BeamLossMonitor SystemSpecifications
for the SSCLow EnergyBooster

R. Johnson

Abstract

Specificationsfor the BeamLossMonitor systemfor the SuperconductingSuperCollider Low
EnergyBoosteracceleratorarepresented.Thesespecificationsincludethe requirements,a system
description,the control systeminterface,andthe operatorinterface.
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1.0 REQUIREMENTS
The Beam Loss Monitor BLM system for the Low Energy Booster LEB at the

SuperconductingSuperColliderSSChasthe following requirements:
* Time response 10 ts

* Dynamic range i04

* Sensitivity At Injection 1.0 x i09 p/s10 mrad/s

At Extraction 1.0 x 108

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

Note: Losswill be integratedwith a-0.1-stime constant.Instantaneouslossesaredetected
at the 1.0-mradlevel i.e., 108 to i07 protons.

Note: Discussionsaboutsensitivitydown to 106 protons wereunderway.This sensitivity
could be obtainedusing a proportionalcounterbut with reduceddetectorlifetime.

* Numberof detectors
LEB 90; one aftereachquadrupole
LEB-MEB Transfer 18; one at each point of large beta, one at injection and extraction

septa,andtwo at the dumpline absorber

Note: If the highestsensitivity is required,the BLM shouldbe placedasclose to thebeam
line as possible.

2.0 SYSTEM DESCRIPTION
The BLM systemfor the LEB hasthe following components:

* Detector 51-mmdiameterby 174-mmcylindrical, gasfilled, ionization!
proportionalchamberIC/PC. Prototypeproducedand tested.

* Electronics The electronicsmodule for the ELMs 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 modelbeingdesigned.

- Analog. The systemshall consistof a fast integratorwith a 10-pstime
constantandaunity voltagegain.Linac pmtotypepmducedandtested.

- Digital. A 1-MHz ADC and 32k words 16 bit ofmemoryperchannel.
Producedand tested.

- Compare. The FPGA attachedto eachADC channelshall be able to
digitally comparethe incomingdata with two presetlevels,a warning
level andan inhibit level. The FPGA shall alsointegratethe incoming
dataover a 50-msperiod andcomparethe integrateddatawith two
additionalpresetlevels.Beingdesigned.

* High Voltage The PC requireshigh voltageof lessthan2500V. This shall beprovided
by amodifiedversionof an eight-channelVME moduledevelopedfor
DO at FNAL. Afour-channelVXI card is being designed.



3.0 INTERFACEAND CONTROL
The interfaceto the control systemis through the VXI backplane.Since the BLM module is

basedon the BPM module,all the control informationapplicable to the latter is applicablehere.
SeeADA-8l8242 for adescription.

In addition, the controlsystemshall supply a triggerpulse ‘fl’L to the front panel. The most
likely modeof operationis that the trigger would startdigitization at the 1-MHz rateat the startof
theLEE cycle andcontinuefor a period of -50 ms. Datawould be storedin memory andthe mem
ory would wrap.

The output of the ELM module shall be primarily over the VXJ backplane.The controlsystem
shall be able to readthe integratedvalue and/orthe individual digitized values representativeof
beamloss.

The ELM module shall send interruptswhen either the warning or inhibit level is exceeded.
When the inhibit level is exceeded,the modulewill removeapermitat the front paneli.e., permit
+5 V. inhibit 0 V.

4.0 OPERATORPRESENTATION

In normaloperationthe expecteddisplay shall be a histogramof LossV versusELM number,
which is the numericalvalue of the integratingregisterplottedfor eachELM.

In specialsituations,wherethe maximumavailableinformation is required,a histogramof Loss
V versusTime ps for one or moreBLMs could be displayed.If a warning or inhibit level is
exceeded,the normalcolor of the ELM display shouldchange,e.g., to yellow for warning andto
red for inhibit.
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