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COOEP>XAHUNE

° VICTOpI/Iﬂ nccnenoBaHnMA CMrHanos, NOCTynakowmnx oT

HeliTpoHHbIX aeTekTopos TLLIBHC Bo Bpems rpossl
(‘-ITO caenano? — 2010-2013rr).

MNHTEHCUBHOCTbL BapMALMOHHBIX CUFHANOB B HEATPOHHOM MoHuTOope HM64,

- WN3MEPEHUS C BbICOKMM BPEMEHHBIM PA3PELUEHNEM U TPUTTEPOM OT
MOJIHNEBOrO paspsiaa;

- HeliTpoHHble getekTopbl TLLIBHC n pacyet nx acpdektnerocTu;

- oueHkn 3¢pheKTNBHON SHEPrUN HETPOHHOIO N3NYYEHUS 1 BENNYNHBI €ro
noTOKa;

- MOAENMPOBaHME NPOLECCOB PA3BNTUS 3NEKTPOHHO-(POTOHHOR NaBUHbI B
aTMocdepe;

- CYMMapHbIii CNeKTp n3nyyeHuii, Habntogaembix BO BPEMS rpo3bl
(Tekywas nybnavkauns 2016r).

° COBpeMeHHaf-I CXeMa NOCTaHOBKWN 3KCNEPUMEHTA:
- perucTpaums MOJIHNEBBIX Pa3psagoB;
- TUNbl HEITPOHHBIX AETEKTOPOB;

- npouegypa pernctpaunn n ob6paboTkn HEMTPOHHBIX AAHHBIX.
o PesynbtaThl paboT no Nomcky HEMTPOHHBIX CUTHANOB,
nposoguswuxcs Ha TLLUBHC 8 2014-2015rr.
o JkcnepumenTtsl « P> (PUAH) n «Ynbucy (MIY).
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2010r: Bo3pacTaHMe UHTEHCUBHOCTW CUTHANOB OT
HeliTpoHHbIX aeTekTopoB TLLIBHC Bo Bpems rpo3sbi
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HeliTpoHHbIE CTHANbI BO BpPEMs Tpo3...

e Aparay,

Chilingarian, A. et al Ground-based observations of

thunderstorm-correlated fluxes of high-energy electrons,
gamma rays, and neutrons // Phys. Rev. D, 82, 043009

(2010).
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Chilingarian, A. et al Neutron bursts associated with

thunderstorms

// Phys. Rev. D, 85, 085017 (2012).

4 October 2010
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Tsuchiya, H. et al Observation of thundercloud-related gamma
neutrons in Tibet // Phys. Rev. D, 092006 (2012).
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HeliTpoHHbIE CUTHANBI BO BpeEMS rpos...
e Space Satellits

Kyxesckuii, 5. M. lenepauuns HelitpoHos B montusix // Carson, B. E. et al Neutron production in terrestrial gamma
ray flashes // J. Geophys. Res., 115, AOOE19 (2010).
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Shyam, A. and Kaushik, T. C. Observation of neutron
bursts associated with atmospheric lightning discharge //

J. Geophys. Res., 104, 6867—6870 (1999).
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Kozlov, V. I. et al Recording neutrons with 10-us resolution
during a thunderstorm in Yakutsk // Bull. Russ. Acad. Sci.
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2011-2012r: n3mepeHust ¢ BbICOKUM
BPEMEHHbIM pa3peLleHunem
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HeiiTpoHHble aeTekTOpbI:
® grewnnii (External);
® gHyTpeHHnii (Internal);
® >kpaHuposanHblii (Underfloor);
°

HeATPOHHbI cynepmonnTop HM64
(A, B, C);

® petekTopbl B nyHkTe 160M(PUP).



dPPEKTUBHOCTb HENTPOHHbLIX AETEKTOPOB
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SPDPEKTNBHOCTb HENTPOHHOIO MOHUTOPA
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HEATPOHHBLIE JETEKTOPbI & BHELLHAA CPEAA
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PA3BVTWNE 2IEKTPOHHO-®OTOHHOW NABUHbI
B MOJIE TPO30BOI0O OBJIAKA (GEANT4)

AVALANCHE PROBABILITY
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CnrHanbl OT HeiTPOHHbLIX CHETHUKOB MOHMTOpPA - [
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CurHanbl OT HeTPOHHBIX CHETHMKOB MoHUTOpa HM64 - /]
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DMPEKTNBHAA SHEPTUS 1 BENUYNHA HERTPOHHOTO MOTOKA

19//127: 217.2013 //06:37:51 (1) [sta_neuint 1]
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OLIEHKW MOTOKOB & SHEPFUIA (2013r) (1)
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MYBJINKALWNA 2016r

Observations of high-energy radiation during thunderstorms at

Tien-Shan

AV, vavi(llu AP. Chubenko, G.G. Mitko, M.O. Ptitsyn,
V.A. Ryabov, A.L. Shepetov, and K.P. Zybin

P.N. Lebedev Physical Institute of the Russian Academy of Sciences (FIAN),

119991, Leninskii pr.. 53. Moscow, Russia

AM. Almenova, T.Kh. Sadykov, and N.N. Zastrozhnova

Institute for Physics and Technology, Almaty, 030032, Tiragimova, 11, Kazakhstan

V.P. Antonova, O.N. Kryakunova, V.Yu. Lutsenko, and N.M. Salikhov

Institute of Ionosphere, 050020, Kamenskoye plato, Almaty, Kazakhstan

AN. Karashtin
Rescarch Radiophysics Institute, 603950,

Bolshaya Pechyorskaya, str.. 25/12, Nizhny Novgorod, Russia

V.V. Piscal and LI Vil'danova
Tien Shan Mountain Cosmic Ray Station.

050020 Mitina str., 3, Almaty, Kazakhstan
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Energy spectra of gamma-radiation (circles) and accelerated

Yu.V. Shlyugaev

electrons (triangles). 1 and 2 — two spectra for the transient

dnstitute of Applied Physics of RAS, 603950, bursts around lightning; 3 — average spectra calculated over
Ulyanova str., 46, Nizhny Novgorod, Russia monitoring type measurements at Tien Shan in thunderstorm
days; 4 and 5 — the gamma-ray and electron spectra obtained

W.M. Thu

Geant4; 6 and 7 — the levels of neutron intensity at a quite

Moscow Institute of Physics and Technology (State University), 117505, Moscou, Russitime and just in the moment of transient bursts; 8 and 9 —
electron spectra registered in two thunderstorm events at

(Dated: March 3, 2016)
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3 — napaduHoBbIiA
LUANHAP-3aMeannTeNb C
TONWMHOW cTeHKK 10 MMm;

4 — cnnowuHoli
SNEKTPOMArHNTHbI 3KpaH 13
2 cm xeneza.
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Cxema N3MEPEHNA NHTEHCNBHOCTUN CUTHAJIOB

oo W dtor 82 et ¥3 dtctr e detatr 45 dtactr 86 ® HenpepbiBHbIE N3MEPEHNSI

VHTEHCNBHOCTM UMNY/bCOB
C HU3KUM BPEMEHHbIM
paspewennem (1-10 c);

N3MEPEHNs C BbICOKNM
paspelueHneM nopsagka
160-200 mkc,
CMHXPOHN30BaAHHbIE C
TPUFTEpPHBIM CUFHANOM OT
3NEKTPUYECKOro pa3psaa
(kak npasuno, +1-3 ¢
OTHOCMTENBHO MOMEHTA
Tpurrepa).
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DNEKTPUYECcKass CXeMa 3KPaHWPOBAHHOIO AeTeKTOopa
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npszpannn tbaau
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k15007
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benertix
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Trwo-lanscrot
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YLTAHOBKA “3KPAHUPOBAHHbIM HENTPOHHB AETEKT
BOK-CxeMa. MPoZparKi CHOPR U 0BPABOMKU UHGOPMAL

pulse number in 160 us
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0
30,
12] FIELD
8
SHIELDED
2
1
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J T SHIELDED+PARAFF
1
LLICLLLL WL L L
0 -2000 ~1006 O 1000 2000 3000

19/130; 25.08.2014 1 08:03.01 (0) [radi]

TIME RELATIVE TO TRIGGER, x0.001 5
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Heiitponnbiii getektop ¢ rnybokum (DEEP) nornotutenem

1200

1200

e UPPER ° UPP%R(SNM].S)
£ EEEEEEINEEEEEEN
L
2 5
L | \
o 4 a I e MIDDLE
e T 5 9 66 0 e LOWER

300
1
w
ul
7

1 — kopobka 13 anioOMUHUA TONLWNHOR 1 MM;

2 — HeliTPpOHHbI cHeTHunk «lennii-2>»,

3 — HeliTpOHHbIA cHeTunk « CHM-18,

4 — nornotutenb/oTpaxatens HeliTpoHoB u3 pesutbl (CaH2)n;
5 — 6eTOHHOE NepekpbITrE.
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Mpumepsr cobbiTuii: SHIELDED petekTop
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Onpepenenne nnteHcneHocTen «before» & «after»

ADC

ADC

pulse number in 160 us

pulse number in 160 us
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Pesynbtatel-2015: SHIELDED petektop

SHIELDED BOX, WITHOUT MODERATOR, TIME GATE +1s
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SHIELDED BOX, WITHOUT MODERATOR, TIME GATE +2.6s
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PesynbtaThl-2015: UPPER petexTopsi

UPPER BOX, TIME GATE +1s

UPPER BOX, TIME GATE +2.65
6 2 122
=z =
5 & 108
‘s ’s
3 o 6 o
2 8 48
13 23
0 = 0 =

80,
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Pesynbtatel-2015: MIDDLE v LOWER petexTopbl

MIDDLE BOX, TIME GATE +1s

MIDDLE BOX, TIME GATE +2.6s
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Pulse number in 105
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Pulse number in 105
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Pulse number in 105
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[MnaHbl Ha ce3on 2016 roga: SHIELDED petexkTtop
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[MnaHbl Ha ce3oH 2016 roma: HoBas cucTeMa cbopa JaHHbIX
ANS HEATPOHHOrO MOHMTOPA
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JkcnepumeHT «IPT> (PUAH)

(@)

(b)

@ CR-39 with B

e
CR-39 with PE 18 s0em | et e
I !

FIG. 1. The scheme of the laboratory experiment. (a) Layout
of diagnostics: 1, 2, capacitive and active dividers; 3, high

2vidiv

voltage input from Marx generator; 4, 13, magnetic probes; 5, \ 7T

track detectors; 6, anode shunt; 7, Rogowski coil; 8, 9. integral roror (i

cameras; 10, scintillation detectors; 11, UV radiation detector; oTtorss Al 80 o, 4 Rl e |

12, PMT to visible light; 14, cathode; 15, anode. (b) Layout of

CR-39 track detectors: 1, inside the anode; 2, inside the cathode; m

3,4, 5, axially placed in water; 6,7, 8, radially placed at different e~ _-

distances from the discharge. ©
A.V.Agafonov, A.V.Bagulya, O.D.Dalkarov el al 2% ° <
Observatlon.of neutron bursts proc.iuce;d by gosp_—7 ig
laboratory high-voltage atmospheric discharge // 3 s

> -1.0F current x30 10 ©

Phys. Rev. Letters 111, 115003 (2013) o
A.V.Agafonov, V.A Bogachenkov, A.P.Chubenko

el al Observation of hard radiations in a laboratory
atmospheric high-voltage discharge // Submitted to
Phys. Rev. Letters (2016)
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JkcnepnmeHT «Hnbucy (MIY)
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