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NICA Complex and MPD

• The New Experimental NICA Complex

 Heavy and Light Ion Source

 Linacs Accelerators

 1st Accelerator Ring (BOOSTER)

 2nd Accelerator Ring (NUCLOTRON)

 Experimental Stand (BM@N)

 Collider Ring (NICA)

 Detector Sets (SPD and MPD)
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• The MPD Detector Set

 TPC, TOF, eCAL and other subdetectors

 Magnets and Cryogenics system

 Support for Slow Control Electronic Equipment
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• The MPD Slow Control System

 Power Supply System

 Gas Distribution System

 Temperature Control System

 Fire Protection System

 Dosimetry System
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Motivation

• Continuous monitoring of radiation level

• Measurements in fixed time intervals

• Slow Control electronic equipment protection 

against too high radiation doses

• Automatic alarming in case of crossing 

respective safety radiation levels

• The reviewing of historical data in case of 

finding the radiation leakage source
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Utilized dosimeters

Type EKO-C EGM-104

Measuring 
range

10 nSv/h – 1 
mSv/h

10 nSv/h – 10 Sv/h

Number of 
GM tubes

1 3

Gamma 
energy range

50 keV – 1500 
keV

40 keV – 3000 keV

Interfaces RS-485 RS-485, RS-232, USB

Manufacturer POLON-EKOLAB NuviaTech Instruments

Country Poland Czech Republic
EKO-C

EGM-104
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Dosimetry bus and dosimeters placement

Racks for Slow Control 

electronic equipment
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Dosimetry software

• Control software

 written in National Instruments graphical language LabVIEW

 user Interface for setting, monitoring and control the dosimetry system

 PC computer and Compact RIO versions

 visual data presentation (diagrams, charts etc.)

 few alarming levels

 archiving utility

cRIO-9065
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• Software access levels

 Run Panel – for reviewing data only, no rights to change anything

 Test Panel – reviewing data, changing the system settings in limited range

 Service Panel – full access granted for data reviewing, archiving and 

changing the settings of the dosimetry system

Screenshots of Service Panel GUI
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Run Panel GUI

LabVIEW program example
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• Software access levels
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Data file structure

• Comma Separated Values (CSV) file (possible charts viewing in Excel)

• First record is header

• Rest lines are data

• Each line ends with <CR><LF>
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Data file structure
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Test stand and results

• All dosimeters connected to half-

duplex RS-485 bus

• Special connectors made based on 

RJ-50 connector

• RS-485 Bus connected to PC with 

USB-RS485 converter

• The RS-485 Bus is expandable

• The Run Panel GUI displayed on 

additional monitor

• Testing RS-485 signals on 

Oscilloscope
Test stand in JINR
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Dosimeters with RS-485 Bus
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• RS-485 Bus and its components

RS-485 Bus

components

EKO-C Bus

connector

RS-485 Bus splitter

RS-485 Bus signals

and power (+12V)
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• Test results

The last collected data values and

charts shown on a monitor

The data file loaded into MS Excel
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Plans for year 2020

• Investigation of ionizing radiation influence on the different types of 

electronic devices

• Definition of the exact level of radiation dose from which an alarm 

should be sent to supervisor

• Addition of other probe type(s) (detection of short gamma irradiation 

pulses and neutron monitoring)

• The LabVIEW control software development and integration with other 

Slow Control systems
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Thank you for your

attention!
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