
1

Error Handling for the Keysight Thermal Readback System of the Hall C Neutral Particle Spectrometer

Aaron Brown, Mary Ann Antonioli, Peter Bonneau, Pablo Campero, Brian Eng, George Jacobs, Mindy Leffel, 
Tyler Lemon, Marc McMullen, and Amrit Yegneswaran

Physics Division, Thomas Jefferson National Accelerator Facility, Newport News, VA 23606
February 24, 2023

The Hall C Neutral Particle Spectrometer (NPS) will use an Agilent Keysight measurement unit with seven multiplexers and seven terminal 
blocks to monitor the lead tungstate crystals’ temperatures and their relative humidities. This note details the development of error handling 
for the Keysight thermal readback system.
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Error handling to inform users whether there is a problem 
with the Keysight hardware, or software, or a cable connec-
tion, is necessary since the Keysight mainframe will be in a 
shielded area in the Hall, therefore not easily accessible dur-
ing the experimental run. 

Monitoring temperatures of the lead tungstate crystals is 
critical as their light yield sensitivity is 2–2.5%/°C [1]. Figure 1 
shows the thermal readback system consisting of the Keysight 
34980A mainframe populated with seven Keysight 34921A 
multiplexers connected to seven Keysight 34921T terminal 
blocks. Five of the Keysight terminal blocks are located inside 
the detector frame and will be connected to 10-ft. Keysight 
cables terminated at both ends with 50-pin, D-sub connectors. 
Since the 10-ft. cables from the detector frame will not reach 
the multiplexers in the mainframe located inside the shielded 
area, 60-ft extension cables will be used. Two terminal blocks 
will connect directly to the multiplexer, one terminal block 
connected to the two flow meters of the two chillers—one for 
the crystal zone (CZ chiller), the other for the electronic zone 
(EZ chiller)—and the other terminal block connected to two 
Hall RTDs for measuring ambient temperature. 

The third-party LabVIEW virtual instrument (VI) devel-
oped by Agilent, AG34980A Error Query.vi, Fig. 2, is used to 
monitor error messages generated by the Keysight mainframe 
and send the error status and source to the EPICS Phoebus 
screens, via the EPICS server created in the thermal readback 
LabVIEW program.

After every measurement command, the software issues 
an error query, Fig. 3. Any error from the measurement com-
mand is sent to Error Query.vi and is then unbundled to give 
access to the error code and the source string that specifies the 
cause of the error.

In summation, monitoring the errors of the sensor scanning 
routine for the NPS thermal readback program is an integral 
part to developing error handling for the Keysight measure-
ment unit.  

[1] Brown, A. et al, DSG Note 2022-11 A. Brown et al, An-
sys Steady-State Analysis of the Hall C Lead Tungstate 
Crystals of the Neutral Particle Spectrometer, DSG Note 
2022-11, 2022.

FIG. 1.  Schematic of Keysight hardware connections for NPS.

FIG. 2. Description of Agilent Keysight error query VI for LabVIEW.

FIG. 3.  Screenshot of part of the thermal readback LabVIEW pro-
gram showing two of the seven instances of the measurement and 
error query commands.
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