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YcnoBusa ¢popmupoBaHus (1)
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(a) (b)

CxeMa yCTaHOBKH JJIsl MojiydeHHs amokamma (a) u ero BHemnui Bua (D): 1 — reneparop; 2 —
TpaHnchopmarop; 3, 4 — FMEKTPOABI; 5 — KaHAJI OCHOBHOTO UMITYJILCHO-TIEPUOIMYECKOTO pa3psiaa; 6 —
«rayo»; 7 — oTpocTok; 8 — miasmennas ctpys. C = 1-30 n®d. Bricora kaapa (b) 35 mm

Anokamn (0T rped. 0710 — 0T M KON — U3rud, MOBOPOT) — IJIa3MEeHHAas CTPYs,

(¢opmupyomascs Ha U3rude pa3psiIHOr0 KaHaja




YcnoBusa cpopmupoBaHus (2)

dopmupoBaHKe aloKamIia B HOPMaJbHBIX YCIOBHSX B Pa3psSIHOM MPOMEXKYTKE MEKIY OCTPHEM H
IUIOCKOCTBIO () M OCTpUEM M TOPHUCTOH Merajokepamukon (D). B o0oux ciaydasx OCTpHHHBINA
AIIEKTPOJT SIBJIICTCS BHICOKOBOJIETHBIM, & JIPYTOi HAXOAUTCS ITOJT TUTABAFOIIMM MOTCHIIMAIOM



YcnoBusa popMmupoBaHusa (3): npuHyauTesnibHoe
UCKpUBIieHUe KaHana paspsaa

(b)

dopmupoBaHHe anokamma B aproHe: 1 — m3orHyTast KBapieBas TpyOka, 3arojiHseMas aproHoM; 2 —
OTBEPCTHE; 3 — BHICOKOBOJIBTHBINA 3JEKTPOJl; 4 — KOJBLEBOM JEKTPOA, UMEIOLIUN Pa3BsI3Ky C 3eMIIEH
gyepe3 koHaercarop C = 1.65 nd; 5 — mpoBOIHUK IJI 32KUTAHUS UMITYJIbCHO-TIEPHOANYECKOTO KaHata

paspsiza MeXIy dJeKTpoaaMu 3 u 4.



Ycnosusi hopmmnpoBaHus (4)

1 T I T I ¥ I T 1 T I

OcuumiorpaMmsl  HaNIPSKEHUS
¥ TOKa B cirydae éMrocTHou (1,
C = 3.1 n®) u pe3ucTuBHOM (2,
R = 14 xOwm) pa3Bsi3Ku KOHTYpA:
f = 50 ko, d = 1.1 cm,
TEOMETPUS KOCTPUE - OCTPUEN

Cocnun J.A., Ckakyn B.C,
Manapun B.A., IleyeHuuuH
1.C., Tapacenko B.®.,
bakmr E.X. @deHoMeH
anoKaMmnu4eckoro paspsiaa //
IIucema B XKIOTD. 2016.
T. 103, Ne 12. C. 857-860.
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BuiBoabl (1)

1) s hopMUpOBaHUS ONMHOYHOTO MM MHOXKECTBEHHOI'O allOKaMIIa B BO3IyX€ IPH HOPMAaJIbHBIX
YCIOBHSAX JJIMHOM 10 4-6 cM He0O0X0auMO:

---- UMITYJIbCHO-TIEPUOANICCKUN pa3psii ¢ YaCTOTOU MTOBTOPEHUSI UMITYJILCOB B €IMHUIIBI-ACCITKH
KWJIOTEPII;

---- TIOJIOKUTEIIbHAS TOJIAPHOCTh UMIYIHLCOB HANPSKEHUS U aMIUIUTY/Ia B HECKOJIBKO KHUJIOBOJIBT;
---- yTOOBI 00a AIEKTPO/Ia U KaHAI pa3psijia HAXOIWINUCH MO/ MOTEHI[UAJIOM OTHOCUTEIIBHO 3€MIIH.

2) ATmoOKaMIl BCerjia NpHBS3aH K MeCTy M3ruba IIa3MEHHOTO KaHaja, U ero oOpa3oBaHHE HE
3aBUCUT OT ()OPMBI U MaTepualia IEKTPOIOB OCHOBHOTO pazpsaa. [Ipu 3ToM HEeBakHO, MOTyUYEH
U U3ru0 KaHajga pacloIOKEHUEM HIIEKTPOJOB MO YIJIOM APYr K APYTY, WIM €ro MOJIY4WIH,
NPUHYAUTENHHO U3rKbas KaHaja paspsa.



OuHamuka cpopmupoBaHus (1): yctaHOBKa

Puc. 1. Cxema yCTaHOBKM C CHCTEMOM

perucrpanuu (creBa) u
reOMETPUYECKHE napameTpbl
aroKaMIM4eckoro paspsiaa (crpasa): 1
—  OCHOBHOM  pa3psf; 2 -
BBICOKOBOJIBTHBIM  3JekTpon; 3 —
AIIEKTPOA oA IUIaBAIOIIUM
noteHuuaioM; 4 —  UMIOYJIbCHBIN

BBICOKOBOJIFTHBIM HMCTOYHUK ITHTaHUS;
5 — mosic Porosckoro; 6 — reneparop
3amyckarmmx ummyiascoB;, /7 — ICCD
kamepa; 8 — ocmwoiorpad; 9 —
KBapIieBas KaMmepa,; 10 -
anoKaMIu4eckuil paspsa. Pasmeps
armokammuueckoro  paspsga:  d  —
paspsaHbId poMexyTok; Ish — mmuna
orpoctka; Ipb — pmmuma o6mactu
pacrpoCTpaHEeHUs TUIa3MEHHBIX MTYJTh

Sosnin E.A., Panarin V.A., Skakun V.S., Baksht E.Kh., Tarasenko V.F. Dynamics of apokamp-type
atmospheric pressure plasma jets // Eur. Phys. J. D. 2017. Vol. 71(25). No. 2. P. 1-6.

Tarasenko V.F., Sosnin E.A. Skakun V.S., Panarin V.A., Trigub M.V., Evtushenko G.S. Dynamics of
apokamp-type atmospheric pressure plasma jets initiated in air by a repetitive pulsed discharge //

Physics of Plasmas. 2017. V. 24. 043514.
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OnHamuka popmupoBaHus (2):
OTPOCTOK U pa3psan

o~ —

(a) (b)

®otorpaduun paspsTHOTO MPOMEKYTKA MpH pazndHbix dkcros3uusx: 0.125 ¢ (a); 1995 mke (b); 200 ue (C).
Cuumok (b) maH B Heratuse



OunHaMmuka popmupoBaHus (3):
nyia3mMeHHble «NyJin»

(2) (d)

JInHaMuKa pa3BUTHS alloKama: a, b, C — skcrno3uius 3 He, nmay3a Mexy kaapamu — 17 He; d — uHTerpanbHbId
kajzip ¢ HakorieHueM 120 He. Pasmep kaapa o BepTukanu — 26.27 MM.



BbiBoabl (2)

3) Amnokamm COCTOMT U3 «MOHOJIMTHOTO» OTPOCTKA H OOJACTH paclpoCTpaHCHUS
IJIa3MEHHBIX «ITYJb» - BOJH MOHU3ALUU JBHXKYIIUXCS co ckopocThio oT 100 no 220 kwm/c,
Ha paclpoOCTpaHEHHE KOTOPHIX KOHBEKIIMS HE OKa3bIBACT CYIIECTBEHHOTO BIUSHUS.

4) BoaHbl MOHM3AIMKM PAa3BUBAIOTCS BOJW3M MaKCUMyMa aMILTUTYIbl HaNpsoKeHUs (Ha
MOJIOKUTEIILHOM TIOJIYBOJIHE) HA ra30pa3psIHOM MPOMEKYTKE.
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-0 TPaH3UEeHTHbIE

HEER fABNeHus

-3 cpeoHew
aTMmocdepbl

g% 3emnu (1):
g HaGnoaeHUS
s — 25
o §— 20
18

®parmenT (Gotorpaduu CHHEW CTPYH, BRIPOCIIEH ¢ BEPIIMHBI IITOPMOBOM Tyur B paiione octpoBa Penvon (Mnauiickuii oxean)
u e€ YKpYIHEHHOE WHBEPTHUPOBaHHOE HM300pakeHHe, BbIONHEHHBIE /1. Xvioemom B 1997 1. OcHOBaHHME CTpyH HaXOAMTCA

MpHUOIM3UTENBHO Ha BhICOTE 18 KM, a JOCTUTAET OHA BBICOTHI 35 KM.

Wescott E.M., Sentman D., Stenbaek-Nielsen H.C., Huet P., Heavner M.J., Moudry D.R. New evidence for the brightness
and ioniszation of blue starters and blue jets // J. Geophys. Res. 2001. Vol. 106, No. A10. P. 21549-21554., 11



CuHue cTpym (2): HabnrogeHus

BpemMennas nocienoBarenbHOCTh 00pa30BaHus CUHEHN cTpyu: 1 - pa3psj B oOnake, 2-8 MyabCUpYIOIasi CUHSS
ctpys. doTtorpaduu BhINIOIHEHBI ACTPOHABTOM AHJIpeacoM MOTreHCTEpHOM U3 KOCMOCA, C MEXIYHAPOIHOM
KOCMHUYECKOM CTAHIINH .

Chanrion, O., Neubert, T., Mogensen, A., Yair, Y., Stendel, M., Singh, R., & Siingh, D. (2017). Profuse activity of blue
electrical discharges at the tops of thunderstorms. Geophysical Research Letters.




CuHue cTpym (3): noaxoabl K TeOpeTUYECKOMY
MOAEeNIMPOBaHNIO

VYipolieHHass MOJieIb MPOCTPAHCTBEHHOTO paclpee/ICHuUs
3apsAJ0B B TPO30BOM Ty4Y€ U CLIEHAPUU PA3BUTHUS CUHEU
CTPYyH: Vj — BEKTOP CKOPOCTH CHHEH CTPYH, g — INIOTHOCTH
TOKa B BOCXOJISIIEM M HUCXOJSIIEM IOTOKAaX BO3ayXa, Jj U Jf
— IUIOTHOCTH TOKA JINJEpa U aTMOCQEphI MPH SICHOU TOTo/Ie,
COOTBETCTBEHHO.

Surkov, V.V., Hayakawa, M., 2012. Under laying
mechanisms of transient luminous events: a review. Ann.
Geophys. 30, 1185-1212.

Raizer, Y. P., Milikh, G. M., and Shneider, M. N.: On the
mechanism of blue jet formation and propagation,
Geophys. Res. Lett., 33, L23801, 2006.

Roussel-Dupr’e, R., Symbalisty, E., Taranenko, Y., and
Yukhimuk, V.: Simulations of high-altitude discharges
initiated by runaway breakdown, J. Atmos. Solar-Terr.
Phys., 60, 917-940, 1998.
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CuHue ctpym (4): akcnepumMmeHTarnbHasi yCTaHOBKa
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10

Cxema ycTaHOBKHM: | — 3eKTpo
T10]1 IJIaBAIOIIMM MOTECHIINAJIOM; 2
— BBICOKOBOJIBTHBIH 3JICKTPO; 3 —
KBaplEBasi KAMepa C BHYTPEHHUM
TamMeTpoM S5 cM; 4, 5 — BBOJIBI C
YIUIOTHEHUsIMH; 6 — TeHeparop; 7 —
1ojiaya 1 OTKayka Bo3ayxa; 8 —
CIEKTPOMETP; 9 —
JIOMOJIHUTEIbHBIN ChEMHBIN
anektpon. C =10 n®, R =50 Owm.

IHanapun A.A., Ckakyn B.C.,
Cocuun J.A., Tapacenko B.®D.
JlaGopaTopHasi feMOHCTpanus B
BO3/yXe KPACHBIX U roJIy0bIX
Au(pPy3HbIX MUHU-CTPYH //
Onruka arMoc(epsbl U OKeaHa.
2017. T. 30. Ne3. C. 243-253.
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CuHue ctpym (5): nabopaTtopHasa AeMOHCTpaLus

Brnusiaue JaBJICHUS
BO3yXa Ha OTPOCTOK H
obnacTthb TUIA3MEHHBIX
nynb. [udpsl nokaseiBaroT
BEJIMYMHY  JIaBICHUS B
Topp. Bricota xagpos — 18
cm. f =53 k'

o - §

420 300 150 30

Cocumun J.A., bakmr E.X., [Tanapun B.A., Ckakyn B.C., Tapacenko B.®. MuHu craprepbl ¥ MUHHU

roiayobie CTpyM B BO3AyXe H a30Te NPH HMIIYJIbCHO-TIEPHOIMYECKOM pa3psiie B J1a00paTOPHOM
yxcnepuMente // Ilncbma B ZKITD. 2017. T. 105, Ne 10. C. 600-604. 15
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CuHue cTpym (6): nabopaTopHaa oeMoOHCTpauuns
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3aBucuMocTh JuHBI oTpocTka IS (O), obmactu
pacrnpocTpaHeHHs TUIa3MEHHBIX «myib» la (A) u
noiHo# auHbl ctpyu | (L) oT naBneHus B Bo3myxe
(@) m azore (0) mnpu TUKOBOM 3HAYCHUU
HaIpsHKCHUST Ha BBICOKOBOJIETHOM 3niekTpoae Ua ~
8.5 kB.f=53 kI

Cocaun J.A., bakmr E.X. Ilanapun B.A.,
Ckaxkyn B.C., Tapacenko B.®. Munu craprepsl
W MHHHU rojiy0ble CTPyM B BO3IyXe M a30Te MpPH
HMILYJIbCHO-TIEPHOANYECKOM paspsijae B
JadoparopHom »3kcnepumente // Ilmcbma B

KITd. 2017. T. 105, Ne 10. C. 600-604.
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CuHue cTpym (6): cnekTpbl U3Ny4YeHUs

15
| N,(CT1-B°I1) 0 mm
10 .
N;(B’2-Xx)
O (2p°P-35°S")

CHexTpsl HM3JIy4yeHHsS Ha Pa3TUYHBIX

5F NO v N B[1- AJI'[] BBICOTax h mpu AABIICHHM BO3yXa 120
Topp ¥ TMONOKHUTENBHON MOJSAPHOCTH
umiyibca Hanpspkenus. f = 50 k[,

10k CxoJicTBO € pe3ysbTaTaMu

TEOPETUYECCKUX PACYETOB:

08}
06 :
0.4 Triplett, L.A., Roussel-Duprer ,

0.2

R.A., 2005. Prediction of Spectral

D'G - !| I ,.'Il ) Characteristics of Sprites from a

Satellite, URSI, New Delhi.
| 50 mm

IEOEI 300 400 S00 500 700 800

A, M
17



BbiBoabl (3)

5) Co3pmaHa ycTaHOBKa JUIsl DKCIEPUMEHTAIBLHOTO MOJCIUPOBAHMS CUHUX CTPyH B J1aOOpPATOPHBIX
YCIOBUSX.

6) HOJ’IY‘-IGHHBIG JAaHHBIC ITIO3BOJIAIOT 3aKJIIOYHUTBb, YTO allOKaMII B YCJIOBHAX HHM3KHX I[aBJIeHI/Iﬁ 06J1az[aeT
MIPU3HAKAMU, IPUCYIITUMU CHHUM CTPYsM (M CTapTepam ), HAOIIOIaeMbIM B IPUPOJIE, & UMEHHO!

--- OHn (bOpMI/Ip}IIOTCH TOJIBKO I1IPpH MOJIOKUTEIILHON INOJIIPHOCTHU HAIIPSAKCHHUA Ha BBICOKOBOJIBTHOM
QIICKTPOAC, IIPHU pa3psAaAc Ha IJICKTPOA C INIaBAOIIKMM IIOTCHIHAJIOM, YTO COOTBCTCTBYCT MOACIN CHHHUX
cTpy#, npemioxennoi B Pasko V.P. and George J.J. Three-dimensional modeling of blue jets and
blue starters // J. Geophys. Res. 2002. Vol. 107, No. A12. 1458.

--- @opma CTpPyH COOTBETCTBYET HaOIMoJaeMbIM B Tpupoje (peHomeHaMm. Tak npu TUOUYHBIX IS
BO3HMKHOBEHUS CHHUX CTPYH BbICOTaxX ~ 14 kM (cooTBeTCcTBYIOMMX naBieHusM okojio 80 Topp) amokami
uMeeT (PopMy KOHUYECKOM CTPYH C y3KUM KaHajioM mpopacTtaHus. CTapTepbl B MPUPOJIE JOCTUTAIOT
6ompmmx BICOT 10 30-50 kM (uto coorBercTByeT naBieHusM 8.98 m 0.59 Topp, coorBercTBeHHO). B
TaKUX YCJIOBHUSX Ha HAIlIEW YyCTAaHOBKE Mbl HAOJIOJJaéM MHOTOKPAaTHOE paclIupeHue AuamMeTpa CTpyu (4To
MPOUCXOJUT U B IPUPOJIE).

--- MakcuMasnipHasl IJIMHA arokamIiia B JabOpaTopuu B BO3AyXEe NOJyY€HA MPU JABICHUSAX, B KOTOPBIX
00pa3zyroTcs rofyoble CTpyH B MPUPOJIE. 3aMEeHa BO3/lyXa Ha a30T TAKOT'O COOTBETCTBUS HE JAET.

--- CHeKTpBI H3JIYUCHHA allOoKaMIla IIPH IIOHMIKCHHBIX OdABJICHHUAX TaAKKC COOTBCTCTBYIOT HATYPHLBIM
HaOJIIOICHUSIM, KOTJIa IO MEpE MPOJBUKEHUSI CTPYH BBEPX, OHA MEHSET CBOM IIBET C OEJI0ro Ha CUHUU U
roiryooii (14 xm, 80 Topp) u nmanee Ha kpacHo-opamkeBbid (< 30 kM, < 10 Topp). [ToayyeHHBIC CICKTPHI
CXOOHbI CO CIICKTpaMH aTMOC(I)epHBIX CTpUMCPOB Ha Ppa3jiIM4HbBIX BBICOTAX, IIOJIYUYCHHBLIX B MOICIIN
Triplett, L.A., Roussel-Duprer , R.A., 2005. Prediction of Spectral Characteristics of Sprites from a
Satellite, URSI, New Delhi. 18



[onyOble cTpyu: moaennpoBaHue
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CKOpOCTI) CTpuMcCpa B 3aBUCUMOCTH OT €TI0 JJINHBI.

Cocnun J.A., Haiiguc I'.B., Tapacenko B.®.,
Ckakyn B.C., [lanapun B.A., bataesa H.10. O
(usyeckou Npupoae AMOKAMIIMYECKOr0 pa3psiaa
[ KITD. 2017. T. 152, Bein. 5(11). C. 1081-1087.

Mognenb BO3AyXe armocdepHOro
TaBIICHUS:
Crpumep crapryeT OT cdepsl

3apspxeHHoi 10 10 kB.

cTpuMepa B

pamuycom  Rg,

JIBymepHas (ocecummeTpuyHas) MOJIEIIb,
BKJIIOYAIOLIAs TPaHCIIOPTHBIE YpaBHEHHUS JUISL
KOHLIEHTpAallUi  3apsDKEHHBIX 4YacTULl M ypaBHEHHUE

[lyaccona i HanpsOKEHHOCTH DIEKTPUYECKOTO TOJIS.
Mopnens yuuThiBajia mporecc o0pa3oBaHUS AIEKTPOH-
MOHHBIX Tap nepea GpoHTOM CTpUMEpa MPH MOTIIOMICHUH
MOJIEKYTaMH ~ KHCJIOPOAa HOHU3YIOIIETO  H3JIy4eHus,
TeHEepHpPYEMOro B 00macTu GppoHTa.

Havansnsie ycnosus:

1) onexTpoH-HMOHHOE OONaKo MAaJoro pasMepa
BOJIN3H ITOBEPXHOCTHU cdepsl umeer  popmy
pacnpenenenus ['aycca ¢ MakCUMaJIbHOM KOHLEHTpAalMEH
102 c¢m® mHa ocu BOMM3M MOBEPXHOCTH cepbl U
nonymmpuHoi 0.02 cm.

2) PasBuTHe cTpUMEpa CTAaHOBUTCS BO3MOXHBIM
Omaronapsi TOMy, 4TO ra3 BOJM3M KaHaJla pa3psija Harper
MPEIIICCTBYIOINMHU pa3pSIHBIMA UMITYITbCaMU
HACTOJIBKO, YTO TIPUBEACHHOE TOJN€ (OTHOIICHHE
AJIEKTPUYECKOTO MO K INIOTHOCTH ra3a), ONpeAelisolee
CKOpPOCTh HOHHM3AIIMOHHBIX MPOIECCOB, OKAa3bIBACTCS
CYIIECTBEHHO TPEBHIIIAIONIAM 3HAY€HHUE B XOJOIHOM

rasc.
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BbiBoabl (4)

7) CpaBHEHHUE TAHHBIX SKCIIEPUMEHTOB U MOJICIIMPOBAHMS CBUACTEILCTBYET B IOJIB3Y TOTO,
YTO amoKaMmIl MpeJCcTaBiIsieT coboil crpumep, hopMupyromuiics Omarogapsi 3aMbIKaHUIO
Pa3psIIHOTO MPOMEXKYTKA MPOBOSIIMM KaHAJIOM M IIPOTPEBY ra3a BOJIM3U KaHaja.

8) PaccuuTaHHBIC XapaKTEPUCTUKU CTpUMeEpa (CKOPOCTh PaCHpOCTPAHCHUS, TUAMETP)
HaXOJSTCS B Pa3yMHOM COITIaCHM C U3MEPEHHBIMU NTapaMeTPpaMu arnoKamia B BO3IyXe.

20



Poccuinckum OTKPbITOCTb
Hay4HbIN KOMMNETEHTHOCTD
¢oHg PE3Y/IbTAT

Poccuiickue pusmnkm cospanu B nabopatopum MMHMaTIOPHbIE
rosybble CTpyM U KpacHble CripanTbl

2

28 deepana 2018 merkn: CMM 0 WOHAE M IPAHTONONYYATENAX  MECTOMHMK: [33eTa.ru

CoTtpyanuku UHctuTyTa cunbioTouHok anekTpoduku CO PAH onucanu
OTKpbITOE M BOCNPOM3BEAEHHOE UMW B NaBOPaTOPHbLIX YCNOBUAX
ABNEeHMe anokamna — GopMUpoBaHMKE roNyGbIX M KpacHbIX CTPYit
nnasMbl, BO3SHMKaKLWMX Ha u3rube KaHana MMNYNbCHO-NEPUOAUHECKOTO
3NEKTPUHECKOTO paspAAa B pasnu4Hbix rasax. OTKkpeiToe aBneHue
MOMHO MCNONb30BaTe ANA MCCNeA0BaHUA rony6biX CTPYiA (AMeTOB) M
KPacHbIX CNPaiTOB — CBETOBbLIX ABNEHUI, HabNoAaeMbIX B BEPXHMX
cnosix atmocdepbl Ha BbICOTaX B AECATKM KUNOMETPOB M 06pasyloWmxXcs
€CTecTBeHHbIM NYTeM Hag 06NacTAMM € rPO30BOH aKTMBHOCTLIO.
MoapoGHee pesynbTaThl MCCNEA0BaHMIA YYEHBIX ONMCaHbI B KypHanax
Physics of Plasmas v «lucbma B XOT®», a TakKe B KHUre U3 cepum
Horizons in World Physics. UccneposaHue auddrysHbixX paspaaos
aTMocdepHoOro AaBNeHHUA U UX NPUMEHEHHA

6110 noagepxano Poccuidckum Hay4HeIM oHaom (PHD).

DoTo: AnokamMnel NpH pa3MM4HOM ﬂEEh"IEHIfIH E MHNNIHMMETPAX

Hoeoe ABneHWe Y4eHble BNepEble Habnonanu eo BpemMA IKCNEPMMEHTOE NO
pryTHoro cronba). Mcrounuk: 3oyapa CocHMH.

COz0aHMKID AUt dYIHOR MAZ3MEl aTMOChEPHOMO A3BNEHKA, NPOBOAMMEIX B PAMKaX
npoekTa PH®. Beino 3aMeueHo, Y4To NEPNEHIMKYNAPHO K CEPEMHE KaHana
pazpaaa NoABNANMCE CTPYW MNa3mMebl. [NOETOPUE SKCNEPUMEHTEI, YUEHLIE YCTAHOBMIMW MECTO, B KOTOPOM BO3IHMKEET CTPYA — 0bnacTs M3rkMba
MAA3MEHHOMD K3HANE, M ABNEHKME NONYYMN0 HA3BAHWE 3NOKAMNE OT MPEYECKMX CNOB amd — «OT» M Kauan — «M3rubs,
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FROM EUROPEAN JOURNALS & C | 8 Hagexwwiii | https://www.eurekalert.org/pub_releases/2017-02/s B &
3% Cepeucet [ Hosassknaaka Sp Novel plasma jet offs E Novel plasma jet offs: " XIll MexaynapogHas
new type of discharge phenomenon in an atmospheric pressure
plasma. It has been dubbed apokamp—irom the Greek words HOME NEWS TIMEDIA MEETINGS PORTALS ABOUT LOGIN REGISTER
for'off'and'bend; because it appears at a perpendiculzr angle to
where plasmajets bend. Their findings have been recently pub-
lished and are particularly relevant for the development of novel PUBLIC RELEASE: 20-FEB-2017
;:ml‘iin"ge:frhcidm applications in medicine, health care and materials processing
P maent because they inwohve air at normal heric pressure, which s
mi || emmcreemenrengmane. NOVE| PlasmMa jet offshoot phenomenon
waves (bladk). gen. This phenemenon can help explain the blue jet phenome- .
non identified in 1994 in the upper atmosphere, where strange | b | t
‘Casimir forces) as well as those found out of equilibrium (such upwards-facing jets develop from thunderstorm clouds.» X p a | n S u e a m O S p
asradiative heat transfer). So far, this concept relies on the op- i IR D e S g T e :
tical linearity of the involved objects. 1 E.A. Sosnin, V.A. Panarin, V.S. Skakun , E. Kh. Baksht Aol iy SIb it IMEEL Y =
In this article, fluctuational electradynamics is adapted to de- and V.F. Tarasenko, 1oie ! conditions
scribe also objects with nonlinear optical response, induding ‘Dynamics of apokamp-type atmospheric pi plasma
the amendment of the noise (so called Rytov currents). Most jets, Eur. Phys. L D71, 25 (2017) SPRINGER
notably, electric currents fluctuating because of noise and in-
duced currents due to incident waves bacome coupled, giving RS O —
rise to new phenomena. As an example, the Casimir force be- \ =l ‘ | Ju | EI E = PRINT & E-MAIL

‘tweaan two plates with nonlinear optical properties is computed,
which has a different distance dependance at dase proximity
compared to the linear case.m

APPLIED PHYSICS
Accurately evaluating on “°Ca*

. lonised matter, like plasma, still holds secrets. Physicists working with plasma jets, made of a stream of ionised
optical clock BBR temperature P : IR RORINg Y ; '

matter, have just discovered a new phenomenon. Indeed, Eduard Sosnin from the Institute of High Current
Electronics, Russian Academy of Sciences in Tomsk, Russia, and colleagues found a new type of discharge

phenomenon in an atmospheric pressure plasma. It has been dubbed apokamp - from the Greek words for
'off' and 'bend', because it appears at a perpendicular angle to where plasma jets bend. Their findings have

1 H.500 and M. Krliger,
"Huctuational electrodynamics for nonlinear media,
EPL115,41002 (2016)

Optical dock based on ¥Ca* single-ion is a promising option
in the program of transportable optical docks. In such system,
one of the largest contributions to the systematic uncertainty
is blackbody radiation (BER) shift. The uncertainty of BBR shift
is basically dependent on the uncertainty of the BER shift co-
efficient and the uncertainty of temperature measurement on
the trap environment which both have 2 contribution at 107
level in fractional frequency units. We report a careful evalu-
ation of BER temperature rise seen by *Ca* ion confined in

PLASMA PHYSICS been recently published in EP] D and are particularly relevant for the development of novel applications in
Novel plasma jet offshoot
phenomenon explains

blue atmospheric jets

medicine, health care and materials processing because they involve air at normal atmospheric pressure,
which would make it cheaper than applications in inert gases or nitrogen.

¥ lodelled tempevature dictibution o the iniztive Pal trap. The authors established the conditions for the phenomenon to occur. It takes two electrodes positioned at an

Russian physicists identify mysterious right-angle 306 %
side.jet occurring offthe plasmaarc in ai at ambient angle to each other, together with electric field lines which are curved upward between the two electrodes. It
pressure conditions requires not one but both electrodes to have a high voltage to obtain an apokamp plasma jet. which typically
lonised matter, like plasma, still holds secrats. Physicists working 305 develops from the bending point of the discharge channel. The apokamp can vary from a single needle to a 6-
with plasma jts, made of 2 stream of ionised matter hawe just 7-cm-long conical jet attached to the arc of the plasma current channel
discovered a new phenomenan. Indeed, the authors found a 304 <IMEI0Ng J . P = :
Using high-speed photography data on the apokamp dynamics, the authors elucidated its nature as consisting
303 of ionisation waves - so-called plasma bullets - that move with a velocity of 100-220 km/s. Such plasma bullets
have previously been detected in inert gases and in nitrogen in the presence of negatively charged gas.
302
The next step would require gathering sufficient data to build a model that can further explain the apokamp
301 phenomenon. This phenomenon can help explain the blue jet phenomenon identified in 1994 in the upper
atmosphere, where strange upwards-facing jets develop from thunderstorm clouds.
. Example of the apokame effect in 2 plasma jet. 300
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CnpaBkKa

VTBEPXIEHA

VYkazowm [Ipe3unenra
Poccuiickoit @enepaiuu
otT 1 nexabps 2016 r. Ne 642

CTPATEI'AA

Hay4YHO-TeXHoJorn4eckoro passurus Poccuiickoil @egepanuu

I') mepexoi K BBICOKONIPOTYKTHBHOMY H SKOJIOTHYECKH YHCTOMY
arpo- M akBaxo3sHCTBY, pa3paboTKy ¥ BHeIpeHHe CHCTEM PaLHOHANILHOTO
NpUMEHEHHs] CPEICTB XMMHYECKOW ©M  OHMOJIOrHYECKOH  3amuTHI
CEeNTbCKOXO3SMMCTBEHHBIX  pacTeHHH HW  JKUBOTHBIX, XpaHCHHE H
apdexTHBHYI0  nepepaboTKy  CEeNbCKOXO3AHCTBEHHOW  MPOLYKIHH,
co3faHne 0e30MacHBIX U KaYeCTBEHHBIX, B TOM YHcC/e (yHKIHMOHAIBHEIX,
MPOAYKTOB ITUTAHHUS;
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Cnacmnbo 3a BHUMaHue!
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[MpoayKTbl pacnaga nnasmbl (1): ycTaHOBKa

A
I
I
I
I

11

aQ
|
| |

YcranoBka Jy1st a0COpOIIMOHHOM CIIEKTPOCKONUY IPOAYKTOB pacmaia Iia3Mbl: | — ICTOYHUK MUTaHUS; 2 —
MOBBIMIAOIIHHN TpaHC-(HOopMaTop; 3 — BEICOKOBOJIBTHBIN SJIEKTPOIT; 4 — IIEKTPOI, HAXOISIITHIACS IO
IJIABAIOIIMM TTOTECHIIMAIIOM; 5 — AUANIEKTPUYECKAs IIACTUHA; 6 — BOPOHKA; 7 — ONTUYECKasA KIOBETA; 8 —
naTpyOoK JiJIsl OTKAUKH Tra30BOM cMecH; 9 — cBeToBOIbI; 10 — OMOpHBIN UCTOU-HUK U3TyueHus; 11 —
cuekrpodoromeTp. [IlyHKTUPHBIE CTPETKH MTOKA3BIBAIOT HAMIPABICHUE ABMKCHUS BO3yXa Yepe3 YCTAaHOBKY
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A, OTH. ef.

[MpoayKTbl pacnaga nnasmbl (2): cnekTpbl
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CrexTpbl MOTJIONIEHUS MPOIYKTOB Tuta3mel: 1, 2 —
B PEXXHME C allOKaMIIoM; 2 — B PEKHME KOPOHHOTO

paspsiia 26



[MepBble BbIBOALI NO NpUKnagHou paboTte

B npoaykrax pacmaza miasMmbl paspsga B PEKHMME C aloOKaMmIoM BBISIBICHO Mpeobiajaroiiee
COJIEp’KaHUE OKHCIIOB a30Ta.

Co:maHa OKCIICPUMCHTAJIbHAA YCTAHOBKA I HU3YUYCHUSA ,Z[GI\/,ICTBI/I}I IMPOAYKTOB paciiaaa IIIa3Mbl
pa3psaaa B pCKHUME C allOKaMIIOM Ha CCMCHA CEJIbCKOXO03HMCTBECHHBIX KYJIBTYD.

[Ipyu nelicTBMM yKa3aHHBIX NPOAYKTOB pacmaja IJia3Mbl HA CEMEHA PXKU U MIIEHULBbI (COpTa,

3HauyuMble i1 ToMckod ob6macTv) mosydeH (QyHTHUIUIHBIN 3P(HEeKT — CHIDKEHHE 00CEeMEHHOCTHU
rpuOKamMu MOBEPXHOCTH 3€PEH MPUMEPHO Ha MOPSIOK.
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Anokamn B akcunnekcHou cpeae (1)

Buemnuii BuI amokaMia B OKCHILICKCHBIX
cpenax mpu f = 53 k['1: a) ecmecs Kr:Cl, = 50:1,
p = 30 Topp; b) cmecr Xe:Cl, = 50:1, p = 15
Topp

Cocaun J.A., Ilanapun B.A., Ckakyn B.C,,
Tapacenko B.®., Kysneno B.C. Anokamn
HA OCHOBe 0OapbepHOro paspsiia B CMecCsiX
KCEHOHA W KPHUITOHA C MOJIEKYJISIPHBIM
xsiopoMm // llpuknagnas ¢pusuka. 2017. T. 17.
Ne 1. C. 21-25.
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Anokamn B 3KcunnekcHou cpeae (2)
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CHekTpbl  W3IIy4EeHUS
arokamma B
OKCIJICKCHBIX ~ Cpemax
npu f =53 kHz:

a) cmecbp Xe-Cl, = 30-
1, p = 30 Torr, h =
10 mm, 6 = 15 mm; b)
cmech Kr-Cl, = 30-1, p
= 30 Torr, h = 20 mm,
o =10 mm.
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I(PD), A

0,00

-0,01
-0,02
-0,03
-0,04
-0,05
2 4 8 I1O l 12 14 I 16
t, us
JlaBienune | BbicoTa Ouenxca
CMmech CKOpPOCTH
p, Torr h, mm
v, km/s
15 80 154
150 59
Xe:Cl,=30:1 60 82
30 90 7
60 10 16
Kr-CL. = 30:1 15 85 170
=9 30 125 70

OcuuuIorpaMMbl IMITYJTBCOB
U3JIyYCHHUS Ha Pa3IMYHBIX BBICOTAX,
CHHXPOHHU3UPOBAHHBIC BO BPEMCHH.
A - 3ajiepKKa CUTHaja ¢ GoToaroaa
I(PD) na BeicoTe h =18 cm
OTHOCHTEJIPHO CUTHAJIA U3 001aCTH
KaHaJia pas3psja, MHUIIMAPYIOIIETO
anokammn. Cwmecs Xe:Cl,=30:1,p=
30 Torr, f =53 kHz, & = 45 mm.

OLICHKH CKOPOCTH PaCIpOCTpaHCHHUS
BOJHBI HMOHM3AlMK  amoKaMma [0
pa3mUuUHBIX  paccTrosHHiE h  OT
OCHOBHOI'O pas3psja MpH H3MCHECHUH
JaBICHHUS CMECCH  KPHUIITOHA U
kceHoHa ¢ xyopom (f = 53 kHz, & =
45 mm)
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