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Motivation
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The authors of the project are convinced 
that long-term prospects of the country 
in the World today are not determined by 
the level of stocks of natural resources 
or the power of the army, but the level of 
education and science.
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  Goals of the project
 To provide the opportunity to everybody  

(schoolboys, students, ... ) who has Internet 
connection to be engaged in scientific researches 
as during lessons at school, and (that is especially 
important!) at free time.

  To stimulate the interest of people for physics 
and fundamental research;

 To select, supervise and guide to fundamental 
research young gifted persons at early age and in 
very wide area (from any small town or village at 
any country)

  To obtain  some interesting  scientific results 
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  The idea of hardware
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Detector station 
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Similar projects
Name Country Start Participants

ALTA/NALTA USA 1997
> 15 Universities

 > 80 High schools 

EUROCOSMIC
                       - OCRE
                       - HELYCON 
                       - Physik.Begreifen
                       - DUKS
                       - HiSPARK
                       - TRC
                       - MAZE

   Belgium
   Greece 
   Germany
   Denmark  
   Netherlands 
   Portugal
   Poland

2003(?)
2006
2004

2003(?)
2002
2004
2004

      5 Universities + Second. schools
      DESY-Zeuthen 
      2 Universities + schools
      8 Clusters 
      10 Schools
       Lodz Univ. + Second. schools

EEE
Extreme Energy Events Italy 2005 INFN 

+ Universities + Second. schools

CZELTA Czech 2004 IEAP, CTU (Prague) +
High schools

6

6



Main difference of our project from others

1. We have refused the principle of placing of separate 
detection stations at schools and have focussed to the 
creation of compact and powerful enough (> 5 stations) 
clusters in professional research centers.  

2. We also managed to create the unique web site that 
allows the participants without professional skills 
(schoolboys) to make their analysis using modern tools 
(ROOT) 
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Layout of the first JINR cluster
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What  is measured ?
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Cosmic ray particles

Detector #1 Detector #2 
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  The web site logistic 
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⇒
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User

http://livni.jinr.ru 

Information part of the site 
News

Logbook

Forum

Status of stations 

General information 
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⇒
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User

http://livni.jinr.ru 

Information part of the site 
News

Logbook

Forum

Status of stations 

Job initialization  

General information 

Job results visualisation
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⇒
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User

http://livni.jinr.ru 

Information part of the site 
News

Logbook

Forum

Status of stations 

Job initialization  

General information 

Job results visualisation

Data from all 6 stations

Raw format

Root format  
⇓
⇓

Database

HDD storage
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⇒
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User

http://livni.jinr.ru 

Information part of the site 
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Job initialization  

General information 

Job results visualisation

Data from all 6 stations

Row format

Root format  
⇓
⇓

Database
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⇒
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Standard  jobs (tools) and fields of research 
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List of existing tools 
1. Rate(Time)
2. dT in one station
3. N satellites(time)
4. Time resolution and offset for one station
5. Rate(Time) for classes A and B
6. Rate classes A and B for different station
7. Average rate A and B
8. Signal duration 
9. Signal duration A and B
10. Rate(time) with Meteo
11. Rate (pressure)
12. Super-event size
13. Rate(time) for superevents
14. Fourier spectrum
15.

Fields of research

1. Explanation of random variables and 
fluctuations and measurement errors 
2. Scintillator detector (SD) and PM study

a) HV - counting rate 
b) HV - signal duration

3. Different sources of signals in SD
4. Monitoring of showers intensity 
5. Dependence of showers intensity from 

meteorological conditions (P(atm), t0 )
6. Dependence of SD signal duration from 

the rank of coincidence between 
stations.

7. Searching for unusual time sequence 
between EAS (Searching for clusters of 
showers)
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Example of job initialization table
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Example of job initialization table
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Examples of job results output
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  dT in one stationRate(Time) for classes A and B

Signal duration A and B
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http://livni.jinr.ru/
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Activities in first two years 
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Summary  of first two years activities
(from 06 February 2010г till 06 December 2011.)

Number of registered users - 207
Number of logins  - 4786  
Number of executed jobs - 5600 
Number of active users  (> 30 logins) ~ 10
“Fans” (> 150 logins)  -  3

Name Address # logins #  jobs Comment
Alexey BYCHKOV Izobilnyi 1303 774 School
Andrey GRIDIN Stavropol 302 511 Student MFTI (2011)
Luda SHKUNDINA Novopavlovsk 199 515 School
Ruslan NAZAROV Dubna 36 30 School
Sergey DEREVJASHKIN Kislovodsk 16 29 Student MIFI (2010)
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"Showers of Knowledge"

This project was realized by the enthusiasm of DLNP staff 

M.Demichev, V.Elkin, I.Filippov, D.Fedoseev, A.Gongadze, 
O.Gromov, A.Guskov, N.Khovansky, Z.Krumshteyn, 

V.Kruchonok, N.Kuznetsov, F.Nozdrin, S.Porokhovoy, 
A.Sadovsky, G.Shelkov, A.Zhemchugov,
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THANK   YOU

FOR   YOUR   ATTENTION!
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Back-up slides
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Монте Карло 
моделирование
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AIRES MC: Счёт совпадений между двумя 
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Наш интервал
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AIRES MC: Энергетическое распределение 
ливней, регистрируемых   по совпадениям 
между двумя станциями, расположенными 

на расстоянии L=200 м

Log E, eV
13.5 14 14.5 15 15.5 16 16.5 17 17.5

-1
R

at
e,

 d
ay

0

5

10

15

20

25

30

28



ecos 
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L=100 m

Аксептанс установки

Установка наиболее 
чувствительна к 
вертикальным 

ливням.

Слабо зависит от энергии 
первичной частицы и числа станций

Эффективная площадь установки сильно зависит 
от энергии первичной частицы. Для Е=1017 эВ

По телесному углу

По площади
⌦e↵ = 0.8 srad

Se↵ = 0.1 km2
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Экспериментальные 
данные

Отдельные станции
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Провека фоновых условий
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Зависимость счёта станций от атмосферного давления

Наблюдается зависимость 
счёта от давления на уровне 

2.5-4.5 %/кПа
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Экспериментальные 
данные
Кластер станций
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Счёт парных совпадений

Суперсобытие - совпадение 
сигналов разных станций во 

временом окне ±1 мкс

Счёт совпадений
1 год6 работающих станций

кратность совпадения
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Реконструкция направления оси 
ливня

�

L

front of�
showerx

St. 1 St. 2

Мы работаем в приближении плоского фронта ливня

�t = x/c = L/sin�

Точное измерение времени 
прихода ливня каждой 
станцией позволяет 

восстановить фронт ливня 
и направление его оси.

37



Реконструкция направления оси ливня 

Для реконструкции 
используются суперсобытия 
с N>2. Эффективность 

реконструкции (сходимость 
фита) составляет >90%.
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Годоскопическая станции (№1)
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ПЕРВОЕ “ОТКРЫТИЕ”
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