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PROJECT “VIRTUAL LAB”

The goal of the project is to include 

current scientific data into the 

educational process, to conduct virtual 

and online laboratory research based 

on using modern scientific equipment 

and data obtained from the existing 

physical facilities. 

2



PROJECT “VIRTUAL LAB”. BEGINNING
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THE PROBLEM:

How to train students and 

young specialists to work 

with modern equipment 

and real experimental 

data?



PROJECT “VIRTUAL LAB”
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PROJECT “VIRTUAL LAB”

5

Software 

complex “Virtual 

Laboratory of 

Nuclear Fission”

Hardware 

complex “Virtual 

Laboratory”  for 

student practices

Interactive 

environment for 

nuclear experiment 

modeling (Setup 

Builder)

Web-version of the 

project



WEB-VERSION OF THE PROJECT
http://v-labs.ru/
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WEB-VERSION OF THE PROJECT
http://v-labs.ru/

7



CURRENT STATUS

New structure:

 Introduction to Experimental Nuclear 
Physics

 Laboratory of Nuclear Fission

 Laboratory of Gamma Spectrometry

 Laboratory of Data Analysis in ROOT

 Laboratory of Detectors and Data 
Processing

 Interactive Environment for Nuclear 
Experiment Modeling

 Hands-on Practicum
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VIRTUAL LABORATORY 

OF GAMMA SPECTROMETRY

 Scintillation gamma spectrometer

 Semiconductor Ge(Li) gamma 

spectrometer

 X-ray measurements. Moseley's law

 Attenuation of  gamma radiation 

(remote experiment)

 ROOT for gamma spectroscopy

 Practical task from low background 

laboratory
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NEAREST FUTURE
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LABORATORY OF DETECTORS AND DATA 

PROCESSING
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LABORATORY OF DETECTORS AND DATA 

PROCESSING
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HANDS-ON PRACTICUM
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STUDENT PRACTICIES
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STUDENT PRACTICIES
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Lectures of JINR 

professors and 

leading 

specialists

Virtual labs as 

training before 

working with 

real equipment

Lab exercises

Work with real 

experimental 

setups



PRACTICUM FOR BEGINNERS

Basics of electrical pulse measurements:

 work with a digital oscilloscope and a 

pulse generator,

 study of signals from a pulse generator;

 study of the signal delay in cables,

 study of CAMAC crate,

 work with CAMAC blocks: delay 

module, counter, signal splitter,

 study of coincidence counting.
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PRACTICUM FOR BEGINNERS

Study of cosmic rays:

 work of scintillation counters,

 work with high voltage (HV) power supply,

 principles of work of coincidence scheme,

 calculation of the number of coincidences for 

two scintillation counters for a time period,

 calculation of the number of cosmic particles 

that enter 1 dm2 of scintillation counter per 

1 minute,

 observation of signals from cosmic radiation.
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PRACTICUM FOR BEGINNERS

Telescope for studies of cosmic rays:

 to study 4-channel digitizer DRS4 with 

corresponding software,

 to study scintillation detector based on NaI

crystal,

 to assemble a cosmic ray telescope,

 to study principles of work of the cosmic ray 

telescope

 to study spectrum from the cosmic ray 

telescope.
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STUDENT RESULTS
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Data analysis of LIS spectrometer signals from 5 GS/s Switched 

Capacitor Digitizer

Kehinde Tomiwa



UNIVERSITY STUDENT PRACTICIES

 September Student Practice 2014 

at JINR (III stage)

 September Student Practice 2015 

at JINR (III stage)

 July Student Practice 2017 at JINR 

(I stage)

 September Student Practice 2017 

at JINR (III stage)
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HIGH SCHOOL STUDENT PRACTICIES

 Practice for high-school students 

from Israel 2018

 Practice for high-school students 

from Israel 2019

 Practice for high-school students 

from Czech Republic 2019

 Practice for high-school students 

from Germany 2019
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STUDENT PRACTICIES. FEEDBACK
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OFF-SITE WORKSHOPS
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USE IN EDUCATION
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BACHELOR THESES 

OF DUBNA UNIVERSITY STUDENTS
“Development of elements of the Interactive Environment of Nuclear 
Experiment Modeling”

Smagin Vasily

“Development of the virtual radiation source for the Interactive 
Environment of Nuclear Experiment Modeling”

Korolev Alexander
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FUTURE PLANS WITH DUBNA UNIVERSITY
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REENGINEERING OF EDUCATIONAL CENTER NAMED AFTER 
ACADEMITIAN ALEXEI SISSAKIAN
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THANKS!
We invite teachers, students 

and researchers from all over 

the world to join to our VLab

Project as users or developers!


