
Overview

 Neutral Particle Spectrometer replaces one of the 

Hall C focusing spectrometers in the experiments

 HMS (existing 6 GeV era)

 Beam line and beam line instrumentation

 Cryogenic liquid hydrogen and solid targets

 Data acquisition, counting house, computing

Hall C focusing spectrometers

Neutral Particle Spectrometer

 Angle reach between 5.5 and 60 degrees

 allows for precision (coincidence) cross section 

measurements of neutral particles (g and p0). 



Overview Scientific Program

 Approved experiments to date

o E12-13-007: Measurement of Semi-inclusive p0 production as Validation of Factorization

o E12-13-010 – Exclusive Deeply Virtual Compton and p0 Cross Section Measurements in Hall C

o E12-14-003 – Wide-angle Compton Scattering at 8 and 10 GeV Photon Energies

o E12-14-005 – Wide Angle Exclusive Photoproduction of p0 Mesons

o E12-17-008 – Polarization Observables in Wide-Angle Compton Scattering

 Conditionally approved experiments: TCS with transverse target

ERR



 Resolution for photon detection – good light yield, fine granularity

General requirements

 Suppress and eliminate charged background – sweeping magnet

 Expected rates: up to 1MHz – fast response PMT, low gain, low anode current

E12-13-010 E12-13-007 E12-14-003 E12-14-005

Angular resolution(mrad) 0.5-0.75 0.5-0.75 1-2 1-2

Energy resolution (%) (1-2)/√E (1-2)/√E 5/√E 5/√E

Photon energies 2.6-7.6 0.5-5.7 1.1-3.4 1.1-3.4

Luminosity (cm-2 cm-1) ~1038 ~1038 ~1039 ~1039

Acceptance 60%/25msr 10-60%/25msr

Beam current (uA) 5-50 ~40; +6% Cu ~40; +6% Cu

Targets LH2 LH2 LH2 LH2

 Radiation hardness – integrated doses 20-30kRad, monitoring and curing systems



General requirements (cont.)

 Photon angles and distances of calorimeter from target cover a range

E12-13-010 and E12-13-007 E12-14-003 and E12-14-005



 HV distribution bases with built-in amplifiers for operation in 

a high-rate environment 

 ~25 msr neutral particle detector consisting of ~1080 

PbWO4 crystals in a temperature-controlled frame 

including gain monitoring and curing systems – outer layers 

of 30x36 crystal matrix only to catch showers

 Essentially deadtime-less digitizing electronics to 

independently sample the entire pulse form for each crystal –

JLab-developed Flash ADCs

 A beam pipe with as large critical angle as possible to reduce 

beamline-associated backgrounds – only a small section 

needs modification (JLab/Hall C)

 Cantelevered platforms off the SHMS carriage to allow for 

remote rotation (in the small angle range), and platforms to 

be on the SHMS carriage (in the large angle range)

 0.3Tm  sweeping magnet allowing for small-angle and large 

angle operation at 0.6 Tm. The magnet is compatible with 

existing JLab power supplies.

ERR Talks

Detector – C. Munoz-Camacho

Magnet – C. Hyde

Electronics, DAQ – B. Sawatzky

Mechanical structures, installation 

– S. Lassiter

Beam pipe – J. Benesch

Equipment to achieve science goals

Software, analysis – G. Niculescu



NPS collaboration

 Consists of members involved in NPS construction plus additional collaborators on 
the five experiments

ERR Talk

Track record – G. Niculescu


