
No lightning since October 2016: late 
Spring and now vegetation till april! 



Disturbances of electric field on 
minute scale: lightningflash indicators 

should be on the millisecond scale! 



Winter thunderstorm and TGE in Nor-Amberd: 
Long TGE with Geiger counter; shorter TGEs 
with upper scintillators of NAMMM1 and 2 



Winter Storm and TGE on Aragats: 3 cm thick scintillator of 
STAND1 MAKET counts terminated by lightning; electrostatic 

field on Aragats and Nor Amberd; 1-minute count rates of 
STAND1 (100 and 010) and STAN3 1000 and 1100)  



Applied issues of TGE/lightning science 

• YSU-YerPhI joint center on monitoring of 
geophysical parameters; 

• Armenian science satellite; 

• Winter thunderstorms are indicators of early 
Spring? Look in 2013! 

• Absence of lightning flashes is an indicator of 
late spring? 2017 is a proof of it! 

 



First Thunderstorm and small TGE  
NaI N2  



STAND1 (MAKET) 100 



Efm-100 MAST; STAND3 1000 (one-minute time 
series) – TGE do not related to lightning flash – large 

negative electric field is required. 





MAKET EFM-100 and 3 cm thick scintillator  
(1-second time series); 

TGE after series of positive and 1 negative lightning 
flash. 



STAND3 – all 
combinations 

STAND1 – 100, 
010, 111 

STAND3 – all 
combinations 

CCUBE 20 cm thick; 
with and without 
veto 

MAKET – all 5 cm 
thickSTAND3 – all 
combinations 

“Electron” TGE – first in 2017 



STAND3 1000 (low energy particles energy threshold 2 
MeV); 
 
CUBE 7 with veto (gammas with energies above 5 MeV) 

STAND3 1000 (low energy particles energy threshold 2 
MeV); 
 
(NaI N6, gammas with energies above 0.4 MeV); 
 
(NaI N7, gammas with energies above 4 MeV); 
 
 
 



Electrostatic field 
disturbances 

Nor Amberd 

Aragats-MAKET Aragats-MAST 

Aragats-MONK Aragats-SKL 



SKL only 3 triggers, all 
coinciding with MAKET 
triggers; largest amplitude 
lightning – do not triggered 

FISS triggers on atmospheric 
discharges: MAKET – 18 
triggers (blue points) 



To understand small TGEs! 



First 2017 thunderstorm on Aragats 

• MAKET and SKL FISSS (Fast Integrated and 
Synchronized Sensors System)  operated, although the 
trigger threshold is rather different; DUV (Hotel) – fails! 

• TGE contains high-energy electrons – STAND! And 
STAND3 111 and 1111 coincidences demonstrate 
peaks; 

• ASNT – do not operate properly! 
• Pay attention on patterns of disturbances of the 

electrostatic field captured by 5 electric mills of 
Armenian geophysics network (Yerevan EFM do not 
operate!Dilijan and Sevan sites to be established this 
year!); 

• It is necessary to operate Geriger tray in Nor Amberd!  



After half-of-year of salience first thunderstorm 
come to Aragats  initiating large particle flux (TGE) 

and Spring flowers! 





















Genocide of Indians 





Visit to New –Hampshire univ.; seminar & mattings & dinner 











2017 CAMBRIDGE SCIENCE FESTIVAL 

New Perspectives: Lightning, Climate Change & 
Other Exciting Scientific Challenges 
April 17 @ 7:00 pm - 9:00 pm 
 
New Perspectives: Thunder, Lightning and 
Climate Change 
Come and learn about thundercloud 
electrification, huge natural accelerators 
operated just above our heads, global 
electrical circuits, terrestrial climate, 
atmosphere and its changes, weather in outer 
space, and sun flares and how they drive 
weather.  This panel discussion will feature 
world-renowned cosmic ray scientist Ashot 
Chilingarian from Armenia along with local 
experts. 
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http://www.cambridgesciencefestival.org/ 













Climate Change 





Boston Museum of 
Science 





Harvard Museum 















Lancaster port and fishing  



Nowel April 23  













MIT HAYSTACK 
Observatory 











Small TGE and very close 
measurements of EFM-100 



STAND1 100 MAKET 
 

NaI N 6 
 



First TGE of 2017 terminated by a 
lightning flash (SKL STAND1 3 cm thick 

scintillator). 



Electric field from GAMMA EFM-100: 50 ms surge from 
59:51.35 (-35 kV/m) until 59:51.985 (35 kV/m); Four MAKET 

FISSS triggers were detected  in 100 ms; the first one coincides 
with SKL FISSS trigger at 59:51:85. Particle flux observed  – 

GAMMA STAND1 3 cm thick scintillator: decline during 
rearrangement of electric field after lightning.  



SKL FISSS trigger and SKL EFM-100 electric field 

11:59:51.750 

11:59:52.100 



              40 ns time series captured by digital 
oscilloscope located in the SKL experimental 

hall on Aragats. April 14, 2017 11:59:52 
 Fast  electric field and NaI detector N3  

 
NaI crystal  N3, particle intensity ~ 103  

Fast  electric field 100 ms 

   Trigger 



   Triger 

            “Particle” burst detected by NaI crystal 

Signals from the NaI crystal, 
 intensity ~ 106 

Fast  electric field  
registered 
By flat plat antenna 

20 microsec 



1 microsecond 
NaI detector N3  

Fast  electric field 

                     

Typical shape of the signal from particle 
detected by the NaI detector 



              Picoscope N3 MAKET April 14, 2017 11:59:52 
      Ch A - One sec 3 cm;    Ch B – One sec 1 cm 

 
 

100 ms 

3 cm scintillator 

1 cm scintillator 
   Trigger 

Four  pulses with similar shape. Zoom of first pulse is shown in next slide 



      Picoscope N3 MAKET April 14, 2017 11:59:52 
      Ch A - One sec 3 cm;    Ch B – One sec 1 cm 

 
 

3 cm scintillator 

1 cm scintillator 

10 microsec 

   Trigger 



       Picoscope N3 MAKET April 14, 2017 11:55:30 
      Ch A - One sec 3 cm;    Ch B – One sec 1 cm 

 
 

100 ms 

3 cm scintillator 

1 cm scintillator 

   Trigger 

Two  pulses with similar shape. Zoom of first pulse is shown in next slide 



      Picoscope N3 MAKET April 14, 2017 11:55:30 
      Ch A - One sec 3 cm;    Ch B – One sec 1 cm 

 
 3 cm scintillator 

1 cm scintillator 

   Trigger 10 microsec 

 







Lightning stroke at 11:59:51.82 



15 April Long lasting TGE 



MAKET field and NaI N 6 

MAKET field and upper 
 STAND1 MAKET 



MAKET EFM and N 6 NaI 



MAKET EFM and STAND3 1000 
combination (threshold 2-3 MEV). 







Strong snowstorm on Aragats lasting  
~7 hours with numerous nearby lightning 

flashes and several TGEs (NaI crystals N 1 and 2 
with threshold 0.4 MeV) 



NaI crystal N 5, energy threshold 0.4 
MeV 



 
Near 10 mutual triggers from MAKET 

(number of satellites ranging from 12 to 
15) and SKL(validity = 1) whip antennas 



Cube detector: inside 20 cm thick 
scintillators (energy threshold 3-4 

MeV) 



Zoom of previous slide with electric 
field disturbances measured by 

GAMMA electric mill 



Zoom of previous slide with electric 
field disturbances measured by 

GAMMA electric mill 



UV sensor (blue) registering lightning 
flash 



29 April TGE 

• 13:30 (local) groupels, lightnings, fog; 

• 15:30 the snowstorm. 



MAKET EFM and 1000 of STAND3 





STAND3 combinations 



NAI N 1,2,3,6 



NaI N 5 



STAND1 100 and 010 



CUBE 7 with and without veto 



ASNT 60 cm thick 



MAKET 3 cm thick 




