US LHC Accelerator Research Program

Task Sheet

Task Name:   Abort Gap Monitor/Longitudinal Density Monitor
Date: June 11, 2004

Responsible Person(s) (overall lead, lead at other labs):  


John Byrd, LBNL (lead) 

Budget (specified for each lab):     


LBNL
$60k  

`
FNAL  $20k


Total
$80k

Statement of work for current FY (include description of year’s “deliverable” and, if appropriate one or a few intermediate milestones):  

Our main goal for the fiscal year is the development of a prototype of the abort gap monitor based on a gated microchannel plate photomultiplier tube. This includes the design and realization of an electronic board for data acquisition and processing. Experimental tests at the Advanced Light Source and at the Tevatron will be carried out to test our instrument under conditions as close as possible to those encountered in the LHC, with particular regard to the detection of unbunched beam and general reliability issues.

Our secondary goal will be investigating an optical sampling scheme, based on a 40 Gb/s electro-optic modulator, to be used as the base for a longitudinal density monitor. Based on the expected photon fluxes at the longitudinal diagnostic station in the LHC, we want to verify the viability of such a technique for monitoring the bunch core evolution in a time scale shorter than the synchrotron period and for measuring bunch tails, ghost bunches and unbunched beam around the LHC rings.

Statement of expected follow-on work in subsequent years (include “ultimate” goal and time scale for this sub-program, as well as plans for specific work and rough budget need for next 2 years):  

The ultimate goal for the Abort Gap Monitor is to produce an engineering design for a device which CERN can incorporate in the LHC interlock chain, able to detect the presence of particles in the abort gap according to the CERN specifications for machine protection. Although we do not want to be responsible incorporating this into the machine protection, we will be responsible for commissioning the device.

Specific tasks for FY05,06 include: abort gap monitoring device prototyping and system design, laser system development, electronics conceptual design for optical sampling, study of LHC light source and integration into the CERN control system. Rough budget needs are $305k in FY05, and $500k in FY06. 

