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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.




PROJECT “VIRTUAL LAB”. BEGINNING

THE PROBLEM:

How to train students and
young specialists to work
with modern equipment
and real experimental
data?
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PROJECT “VIRTUAL LAB’
5\5;3 Software

2\5;3 Interactive

complex “Virtual environment for

Laboratory of nuclear experiment

Nuclear Fission” modeling (Setup
Builder)

Hardware 8\5;3 Web-version of the

complex “Virtual
Laboratory” for
student practices

project




WEB-VERSION OF THE PROJECT

http://v-labs.ru/
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%= \irtual Laboratory of Nuclear Fission

Virtual Laboratory of Nuclear Fission

The goal of the project is to include current scientific data into the educational
process, to conduct virtual and online laboratory researchbased on information
an communication technologies using modem scientific equipment and data

m @ Download application for PC v. 1.0

Updates  Partners

Interactive Environment for Nuclear Experiment Modeling

The Interactive Environment for Nuclear Experiment Modeling (further “Setup
Builder”) is the interactive software with libraries of physical equipment and
materials necessary for physical experiment in nuclear physics
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You are currently using guest access (Log in)

Introduction to Experimental Nuclear Physics with Virtual
Laboratory of Oetectors and Signal Processing

earch projects connected with detectors and nuclear electronics,
design of detection systems in the inter: ‘e environment for nuclear
experiment modeling using different types of modemn detectors.




WEB-VERSION OF THE PROJECT

http://v-labs.ru/

<+ KapTa CMyTHUK
[pewnanaun
Kanaga
Coeaunennbie
WiraTor AMepKm
BeEpH
\ ‘"
Mexcuxa
Xyde
Nyspro-Pueo
Taarewana
Haxeparya
Benecyana
Cadana
Konymbus Cypuman
Invasep
Bpoannur
Nepy
bonuaun \
Maparean
Yunn
Gocogle =

Wcnangua

Hopeerwa

)
Bennxobpny & —
Wpnasgun " napycs /{ g
h J

Waeunr

Henan

V.'Awﬁ

Tepman
ATons Kasaxcran
Possin PyMbIHUA
- .o
Menawnn Y30eXNCTaH s
e .
Mopryransa WV‘W" TyprmenucTan
Tywwc, " OO Mp*" AdranucTan
Mapoxxo - Mpan
NaxweTan
An;
o Nueua Erwner
Iagn
:;-‘-‘N ) Cayaosckan
Apasua
OMan
Maspuraqus
y Manw Hurep 7 e
Yan Y Wewmen
Bypames-Baco Wil 20
Tonnes
Hucepun
fana 10%. Cyaan 2$HONUs
Comann
e Kenun
AP Kokro
Tanzanun
Awrona
3ambun
Mozambux
Hamubus 3umbaboe
M
BOTCRNNO agaracKap

‘ @

Poccun

MonrDI na

10xHan Anonua
Kurai Kopen
Mosinaa
(Bupwa)
Tannang
BoeTHam DuAnnnKNG
Mana#nanr
MHgoHeIns
M: Nanys
o
AscTpanua

Statistic Virtual laboratory run
(17/01/2019)

7

n Country

Russia

]

Armenia

o)

Czech Republic

Azerbaijan

=

[Ukraine

o

India

South Africa

Moldova

Iraq

10

[Netherlands

11

Egypt

12

Mongolia

13

CrT ey



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




VIRTUAL LABORATORY

OF GAMMA SPECTROMETRY
Scintillation gamma spectrometer ggg
Semiconductor Ge(Li) gamma
spectrometer

X-ray measurements. Moseley's law
Attenuation of gamma radiation

Laboratory of Gamma

(remote experiment) Spectroscopy
Laboratory of Gamma Spectrometry allows
ROOT for gamma SpeCtrOSCOpy studehts to take part into the virtual
experiments at different gamma spectrometers
Pra Ctical task from |OW baCkg rou nd aimed to solve various scientific problems.
laboratory
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Laboratory work
Lab 1. X-ray Spectrometer structure

Study the scheme of the experimental setup. Click on the elements to see more information.

X-ray detector Cryostat

Dewar vessel

Liquid nitrogen
storage tank

Personal computer

HV power supply Set of gamma-ray

sources
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NEAREST FUTURE

Laboratory of Detectors and Data
Processing

Some quick example text to build on the card
title and make up the bulk of the card's
content.
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OATA ANALYSIS

Laboratory of Data Analysis in
ROOT

In the virtual ROOT environment students can
pass different exercises and make their own

research works using libraries of experimental
data.




LABORATORY OF DETECTORS AND DATA i




LABORATORY OF DETECTORS AND DATA i
PROCESSING




Step 3:Select the part of the spectrum along horizontal axis press the lefl mouse button on the
initial position of the peak (about 380), drag it along the axis and release at the end position
= k t 430). Th t hould look like Figure S
The subroutine for Gaussian function of the peak (abow ). The spectrum should look like Figure

| : = . ;

Spectrum channel number for Co™

= & . ’ ; ;
Figure 4. Spectrum for Co™ '
; I
Spectrum channel number for Co
h
Figure 2. Code for a spectrm is plotted by the histogram in the Root system ' T
| Mean 1

Step 2:Run the macro in the Root system by the following commands AMS 8.072

Figure 5. The selection part of spectrum

Step 4. Fit the peak. Right click on the peak and choose fit panel on the dropdown menu. The
new fit panel window opens like below image

| Figure 3. Commands for compile a code in the Root system
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HANDS-ON PRACTICUM
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STUDENT PRACTICIES = ==
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STUDENT PRACTICIES

j-{ Lectures of JINR

=S professors and
leading
specialists

R Virtual labs as | Wl L Work with real ?
training before ‘#b,/

experimental
working with J " setups.
real equipment " L \\
| ’ \\



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.

hN A N
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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.
3 Ln ol
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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 Nal
crystal,

to assemble a cosmic ray telescope,

to study principles of work of the cosmic ray
telescope

to study spectrum fro\ m the cosmic ray
\ telescopg/ L

/
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Lab instructions:
1) Feed high voltage w the scintillation counter No. 1."

Scintilation counter

For this, using a cable, connect the output of HV power supply with HV input of the

scintillation counter.

Scintillation counter
HV input

Attention! Work safely with high voltage power supply! Before work with the block of HV
power supply. make sure that it is wrned off and all the controly are zeroed. Then wm on
CAMAC crute and turn on the block of HV power supply. Make sure that the activation
indicator light went on.

* The devices with power supply at the Station Na, 1 and the Station Ne.2 can differ from described in this
document. See Annex 1 (“Power supplying of scintillation countees st stations No. 1 and No. 3 to this documeat.

2) Connect the scintillation counter with the vscilloscope

Scint dabion counter
signal output

3) Graduully increase the voltage until you will see stable signals on the oscilloscope screen.







STUDENT RESULTS

Data analysis of LIS spectrometer signals from 5 GS/s Switched
Capacitor Digitizer
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UNIVERSITY STUDENT PRACTICIES

September Student Practice 2014

IN |
at JINR (lll stage) ;‘ ‘ g},
September Student Practice 2015
at JINR (Il stage) A

July Student Practice 2017 at JINR
(I stage)

September Student Practice 2017
at JINR (Ill 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 Gerpany 2019
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STUDENT PRACTICIES. FEEDBACK

Joint Institute for Nuclear

ons

PRESS OFFICE

FOR EMPLOYEES
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OFF-SITE WORKSHOPS




|N

T

X
—
-

4



(lpl!ll:l"\‘ HA CHEKTPOMETLD

Towa ympazorchme ¢ chymancwo Gaaroapenne wa [lporpara 1a cvrpy;parcetso OUAH — Buarapis

Hea na ynpavenenuemo: lenra ua 1088 YHPLKHEHHE € A0 C& OCMBC

0 Ipoueypara 1o
KIHOPHPARE HA CHEKTRP, BOUYHEN OF HITONHHK HA HOHHIHPALID [IWSeHHe

JlerekropHre Ha HOHMINPAIM JILNEHHR CA GAHH OT OCHOBHMTE MHCTPYMEHTH Ha

EXCHEPUMEHTIINATA Wipera ik W Heltire npunokenis. TIpe HATHISSHUETO UM € He
CAMO /IA PEFHCTPHPET HIUIMMHETO HA PRHALIMN, HO M /4 JARAT MHPOPMAIMN 32 SHEPIUNTA H

QACTHIMTE, THXHATA Tpaekropus, cxopocrra M TH. Oranenara w paborums ofem wHa

NETEKTOPA CHEPIMA ML JIWMEHHETO C& HPERITLILL B JOCTHIEH T3 YORSKN CHIHLL PErHCTPHPANE

WA eneKTpHYeH HMIyac, crerinng, gororpadexo miobpakenue, sayk. Or s@ W gerexTopa
MMHCH & KAKBO (ie ce TpanchopMupn oTanieHaTa eneprus. TEHASHIMATE B ChEPEMEHHNE
HAPEHO-PIANHEH EXCHEPHMEHT € JId C& HINOIIBAT [IPEAH BCHYKO JETEKTOPH ¢ EIEKTPHYCH
cHrian, Thil KATO Te HAH-NECHO DOSROANNAT RIIOMBAMETO W JOCTHASHHNTE WA
CREPEMCHHATA CHEKTPOHMKA W KOMINOTDH B chegsaues  eran  wa  obpaGorka Ha

widopmamxa. B 1088 YUPOAHEHHE HAMA i CE CHMPAME HA MIACHABAME [eliCTRMETO Ha

BCEKM O OCHOMHNTE ACTEKTOPH, @ Wi pasrieame Hal-000 HPHHUMIG W@ e

criexrpomersp. Ha Our. 1. e nokasana seronata G10k-cxemi

EAA/

eTeKTo
A ¥ MAA

nny

1. Bsox-cxema wa

CREKMPOMEMND

OCHORHNTE CIEMEHTH Ca ACTEXTOP 38 PEIHCTPHPAHE Ha HOHHIMPALIO IRNeHUE, KA KOHTO ce
nojass wucoxo wanpexenne (BH). Hmuyncure or jerexropa ce NOAMRET Ho MXOMA Ha
upepycsatrens (ITY), QUK10 poas € Al UPEAOTRPATH SATHXBAHETO HA CHIHAW 10
KoaKcHaHiTe Kabenn 40 CAEABMINOTO CTRILIO IMHeRHUN Wanyacen yowimaren (JTHY)
Ha Qur. 2 Moke 12 C& B KUK HINEHOIT HMIYICHTE HA WIXOAa Ma yorwimarens. Te ca

HONOMHTEIHM € OTPHUSTENNS "Oau Mocieamara ce nosnssa of ceoficThara Ha

HMIYJICHHR  yowmmared, koffto, OCHeH Ye ycwisa wwuyncure, rm Qopsmupa Taxa, ue

BMIUHTYMTE MM A8 GRaT HO-TOMHO OUPEAENEHM O JMCKPHAM

HATOpE  (AMILITY (HUS
AHAMIATOP)

CODHMCKM
YHUBEPCUTET

ZCB. KAMMEHT
OXPHACKIA"®

octosan 1888 1,
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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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8 REENGINEERING OF EDUCATIONAL CENTER NAMED AFTER
- |\‘“ ACADEMITIAN ALEXEI SISSAKIAN



THANKS!
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We invite teachers, students
and researchers from all over
the world to join to our VLab
Project as users or developers!



