
1

NPS Status

Aaron Brown 
and the Detector Support Group

February 2, 2023



22/2/2023

Contents

Detector Support Group

• Overview

• Control and Monitoring Systems
– LabVIEW

▪ Thermal Readback

– EPICS Phoebus
▪ High Voltage
▪ Low Voltage
▪ LED Screen

• Ansys Thermal Analysis (Steady-state and Fluent)

• Phoebus Alarm System Development

• Hardware Fabrication and Testing

• Conclusion



32/2/2023 Detector Support Group

Overview

• NeXt Generation CAD system (NX12) model of NPS
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LabVIEW Control and Monitoring System 

Detector Support Group

LabVIEW side

EPICS Phoebus side

Schematic of control and monitoring system layout

LabVIEW screen

• LabVIEW
– Reads temperature and humidity sensors via 

Keysight measurement unit
– Computes averages and std. deviations of 

temperature and humidity
– Calculates dew point
– Serves process variables to IOC for Phoebus 

screens
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Thermal Readback

Detector Support Group

• Thermal readback Phoebus screen tested and debugged
– Screens uploaded to cdaql3 and to Github

Version of control and monitoring screens to be used for testing

Front crystal zone 
temperature monitoring 
screen

Front crystal zone 
temperature control screen

https://github.com/JeffersonLab/nps-phoebus
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Phoebus High Voltage Control and Monitoring

Detector Support Group

• Adding ability to set maximum voltage and current for 
individual channels

Overview screen – magenta cells 
indicate an unconnected channel

Screen shows readback voltage, readback current, and 
status LED
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Phoebus Low Voltage Control and Monitoring

Detector Support Group

• Developed and tested IOC
– EPICS Phoebus screen received data transmitted by the MPOD

EPICS Phoebus low voltage control and monitoring screen
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LED Control Screen

Detector Support Group

• Control screen in development
– LED control screen similar to high voltage control and 

monitoring screen

• Each cell is clickable and opens 
a pop-up screen to control 
individual LEDs

• Bleach mode is for recovering 
crystals from radiation damage

• Pulse mode is for calibration
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Ansys Thermal Analysis

Detector Support Group

Isometric view  of electronics zone temperature 
when four fans blow air at 3.33 m/s to the heat 
exchanger plates, which are at 10°C 

Plane created in  
central section of 
electronics zone

Top heat exchanger 
plate

Bottom fans

Bottom heat 
exchanger plate

Central crystals front 
face temp. = 20°C

Peripheral crystals front 
face temp. = 15°C

Temperature distribution on front face of crystal ~15°C at front and ~13°C at rear; ΔT=2°C

15°C

13°
C

peripheral crystal (36, 15)

central crystal (18, 15)

• Heat load of 0.3 W applied to the rear face (PMT end) of each crystal

~20°C at front face and ~20°C at rear face; ΔT=0°C

Crystal temperatures; 575 crystals at ambient temp 
of 20°C

ΔT of crystals; ~128 crystals have ΔT>1°C; light 
yield might be affected for crystals with ΔT>2°C

Top fans hidden
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Phoebus Alarm System Development
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• Alarm system
–Monitors process variables for alarm conditions

• Alarm system user interface
– Configures alarm settings and acknowledges alarms

• EPICS IOC user interface
– Controls process variable generation and sets alarm limits
▪ Test system process variables produced by random number generators 

– Communicates via channel access interface
– Provides alarm summary, status overview, hierarchical tree, 

unacknowledged alarms, and acknowledged alarms
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Hardware Fabrication
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• Pre-shaped 602 foils for crystals

• Back-potted Radiall connector pins  
with Power 7718 Knot Filling Hot 
Melt Glue to prevent unseating of 
pins

• Tested cables before and after 
back-potting

• No voltage or current stability 
differences noticed

Cable #37 before back-potting Cable #37 after back-potting

Pre-shaped foil

Hot Melt Glue

Back-potted connector 

Test setup schematic
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Keysight D-sub Extension Cables
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60-ft. extension cables

NPS side view

Keysight 
terminal 
block

Keysight 
multiplexer

Keysight mainframe

Shielded area

Crystal array

10 ft. cable 
assemblies 
from Keysight
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There are five terminal blocks in the 
NPS frame that require ten extension 
cables (two cables per terminal block)

T & RH

DSG will fabricate twelve, 60-ft., 
extension cables with 50-pin, D-sub 
connectors (includes 2 spares)
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Noise Reduction Tests

Detector Support Group

• Implemented Faraday cage 
• Fabricated antenna probe to locate source of noise

George and Aaron 
covering detector 
with aluminum foil
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Conclusion

Detector Support Group

• DSG contributing to all phases of NPS

– Control and monitoring in LabVIEW and EPICS Phoebus 

– Development of Phoebus Alarm System

– Ansys thermal analysis

– Fabrication and testing of hardware
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THANK YOU!


