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Naucnom vecu Instituta za fiziku

Predmet: Molba za pokretanje postupka za sticanje zvanja istrazivac
pripravnik

S obzirom da ispunjavam sve kriterijume propisane od strane Ministarstva prosvete, nauke
i tehnoloskog razvoja Republike Srbije, za sticanje zvanja istraziva¢ pripravnik, molim
Nauéno veée Instituta za fiziku da pokrene postupak za moj izbor u navedeno zvanje.

U prilogu dostavljam:

uverenje o zavrienim osnovnim studijama,
uverenje o poloZenim ispitima na osnovnim studijama,
uverenje o zavr§enim master studijama,
uverenje o poloZenim ispitima na master studijama,
uverenje o upisanim doktorskim studijama,
kratak opis naué¢ne aktivnosti,
biografija
spisak radova
“misljenje rukovodioca projekta.

U Beogradu, 15.10.2018. Andelija Petrovi¢
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Hayunom Behy UHcTHTyTa 32 du3uKy y Beorpany

INPEAMET: Moa6a 3a nokperame NOCTYNKA 32 CTHHAKE 3Bakba HCTPAKHBAY
NPHNPAaBHHK
Monumo Hayuno Behe MucTutyTa 3a usuky y beorpany

Ja nokpeHe noctynak 3a u3zbop Anxbhenuje [leTpoBuh y 3Bame uCTpakuBay
npunpasHuk. Auhenuja [lerpoBuh he 6uTH ykibyueHa y paa Ha TeMaTHKama y OKBUPY
npojekta OH171037 ,,@yHaaMeHTaaHU NMPOLIECH U NMPUMEHE TPAHCIOPTa YecTHla y
HEPaBHOTEKHMM  [Ula3Mama, TparnoBMMa W HAHOCTPYKTypama™, pyKOBOJMJIALl
Axanemuk 3opan Jb. Ilerposuh, JlabopaTtopuja 3a racHy enektpoHuky LleHTpa 3a
HepaBHOTEKHEe mpouece MHctutyTa 3a usuky y beorpany. Paauhe Ha Temama
BE3aHUM 3a KOHCTPYKLIM]Y M NMPOy4aBame 0COOMHA U HOBUX NMPUMEHA HEPAaBHOTEIKHUX
njaasmMu y obsacTima riazma MeIuLUHe.

C o63upom na Anhenuja IletpoBuh ucnymwasa cBe npeaBulieHe ycioBe y ckiaay ca
[IpaBUIHUKOM O TMOCTYINKY, HaYMHY BpPEJHOBAala W KBAHTUTATMBHOM HCKa3MBaiby
HaY4YHOUCTPa)XMBAYKUX pe3yarara uctpaxuBadya MIIHTP carnmachu cmo na ce
MOKpPEHE MOCTYNaK 3a U300p y 3Babe CTPaXKMBay MPUIPaBHUK.

3a unaHOBE KOMHCHj€ y MOCTYNKY u3bopa npemiaxeMo:

ap Hesena Ilyau, Hayunu caBeTHuk, MHCTUTYT 3a dusuky y beorpany

Ap Hukony Illkopa, BUIUK Hay4HU capaaHuk, MHCTUTYT 3a pusuky y beorpaay

npod. Cphana Byksuha, penoBuu npodecop, @usnuku dakynrer YHuUBep3uTeTa y

beorpany

VY Beorpany, 18. okrobap 2018. ronune

—
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muk 3opad Jb. [lerposuh

pykoBoaunan npojekrta OH171037



YHusepsuret y beorpany
x L OusuykM pakynrer
1% Bpoj mraexca: 2013/3009
bpoj: 2612017
Hatym: 09.10.2017.

Ha ocHoBy unana 161 3akoHa o ommrem ynpasHoM noctynky ("CiyGeHH THCT CPJ", 6p.
33/97, 31/2001 u "CayxGenn rnachux PC", 6p. 30/2010) u ciyxGene €BUJICHIIM]e, YHUBEP3UTET Y
Beorpany - ®@u3muku dakynret, usnaje

YBEPEHBE

~ Anbhenuja Iewmipoeuh

ume jegnoi poguiiesoa Bojun, JMBI" 2701994725071, pohena 27.01.1994. iogume, Kpaiyjeesay,
ouwisiuna Kpaiyjesay-ipag, Peiiybnuxa Cpbuja, yiiucana wixoncke 2013/14. iogune, gana 29.09.2017.
logune 3a6puwiUNa e OCHOGHe axagemcke cillyguje Ha cidygujckom dpoipamy Ipumersena u
Komujyiiepcka @usuxa, y ipajarwy og ueimupu iogune, obuma 240 (geeciua yeiupgeceiu) ECIIF
bogoea, ca upoceunom oyenom 9,11 (geseiws u 11/100). '

Ha ocHoBY HaBezieHOT H3/1aje jOj ce OBO YBEPEHE O CTEYEHOM BHCOKOM o6pa3oBamy ¥ CTpPYYHOM
HasuBy /lunnomupanu ¢pusmuuap.
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Pemy6suka Cp6uja
\ YHuBepsutet y Beorpamy
@u3nuky haKyaTeT
Bpoj unaexca: 2013/3009
Jlatym: 01.10.2018.

Ha ochoBy unaxa 29. 3aKoHa 0 OMIITEM yNPaBHOM ITOCTYNKY H cryx6eHe eBUACHLHM]€ U3/iaje ce

YBEPEBE O NIOJIOJKEHNM HCIIMTUMA

Anhenuja Ilerposuh, uMe jefHOT ponuTesha Bojun, JMBI' 2701994725071, pohena 27.01.1994. ropuxe,
Kparyjesau, onutiHa Kparyjesau-rpa, Pemy6nuka CpbHja, ynucaHa IIKOJCKE 2013/14. romuse, mana 29.09.2017.
rOIMHE 3aBpIIUIA j€ OCHOBHE aKANEMCKE CTyAHje Ha cTynujckom nporpaMy IlpuMereHa U KOMIjyTepcka QH3MKa, Yy
Tpajay Of YeTHpH romuHe, ob6uma 240 (mBecta uetpmecer) ECIIB 6GomoBa, u CTeKIa CTPyYHH Ha3HB JuruioMupaHu
tpuzmuap. TokOM CTyIHja TIONOXMIIA je MCTIUTE U3 cnenehinx mpeaMeTa:

T e SaEae = S
1. (09111003 O6pasa pe3ynTara Mepema 7 (cenam) 6 [[:(2+3+0) 04.02.2014.
2. |09TID1004 Enrnecky jesuk 1 6 (uecr) 4 |I:(2+2+0) 12.02.2014.
3. |09TID1051 Marematuka 11 8 (ocam) 8  |I:(4+4+0) 24.09.2014.
4. |09T1®2052 Marematuka 31 7 (cenam) 10 |[:(4+5+0) 13.07.2015.
5. |09TId1001 du3nYKa MEXaHNKA 8 (ocam) 9 |L:(4+3+0) 05.10.2015.
6. |09TI®1005 JIaGopatopuja dusmke 1 10 (mecet) 3 |I:(1+0+2) 28.01.2014.
7. |09TId1011 JTa6oparopHja pu3smke 2 10 (mecet) 3 I (1+0+2) 27.06.2014.
8. {0911 1008 Maremartuka 211 7 (cenam) 8 |IL:(4+4+0) 25.09.2014.
9. |09T11007 OCHOBH XeMHje 8 (ocam) 4 |IL(2+1+0) 26.06.2014.
10. |09TI®1006 MorekynapHa GpU3nKa B TEPMOAUHAMIKA - 7 (cenam) 9  [II:(4+3+0) 06.10.2014.
11. |09TTI®1009 [IporpaMupame 9 (meBeT) 4  |II:(2+2+0) 23.02.2015.
12. |09TID1010 EHrnecku je3suk 2 7 (cemam) 4 |IL:(2+2+0) 24.06.2014.
13. [09T102013 EnexTpoMar{eTusam 9 (meBeT) 9  |II:(4+3+0) 02.10.2015.
14. 091192016 Jla6opatopuja dusnke 3 10 (meceT) 3 |IL(1+0+2) 28.01.2015.
15. [09T1d2015 HyMepuuKn METOIH Y u3nuu 10 (meceT) 5  |IL:(2+2+0) 30.06.2015.
16. |09TID1112 ATIUTMKaTUBHH COQTBED 10 (mecer) 4 |IL(2+0+2) 07.10.2015.
17. |09T192014 OcHoOBM MareMaTHyKe (u3nke 8 (ocam) 5  |IL:(2+2+0) 05.10.2015.
18. |09TI®1119 TTomnynapu3auuja QusnKe 10 (necer) 2 |IV:(2+0+0) 05.10.2015.
19. |09TT®2053 0G6jeKTHO - OpjEHTHCAHO NPOrpaMHpamke 10 (mecer) 5 |IV:(2+0+2) 14.09.2015.
20. |09T102021 Jla6opatopuja dusuke 4 10 (meceT) 3 Iv:(1+0+2) 24.06.2015.
21. |0911®2018 Tanacu ¥ ONTHKA 10 (meceT) 9 |IV:(4+3+0) 09.09.2016.
22. |09TId2019 Knacyana Teopujcka dusmka 1 9 (memeT) 5 |IV:(3+2+0) 24.06.2015.
23. 09111120 W3abpana nornasiba HaHOQU3NKe 10 (necer) 2 |IV:(2+0+0) 31.08.2015.
24. |09T1P3024, KpanTHa pusmka 10 (mecer) 5  |V:(3+2+0) 29.09.2016.
25. |09TID3025 VBox y MHGOpMaIHOHE CHCTEME 10 (mecer) 4 |V:(2+0+2) 18.01.2016.
26. |09T1D3032 TepMOTEXHHKA 10 (meceT) 4  |V:(2+2+0) 21.06.2016.
27. |09T1d3022 Knacuyna Teopujcka dusmka 2 9 (meseT) 5 |[V:(2+2+0) 21.06.2016.
28. |09TID3004 EnexTpoH¥Ka 3a usndape 8 (ocam) 9 |V:(4+2+3) 30.09.2016.
29. |09TId3123 [IporpamMipam¢ WHTEPHET CTpaHHIa 10 (mecer) 4 |V:(2+0+2) 22.02.2017.
30. 09113029 OcHOBH aToMcke Qu3nKe 9 (neset) 9  |VL:(4+2+3) 02.09.2016.

Crpana 1 ox 2




Pemy6nuka Cp6uja
Yuusep3auter y Beorpamy
Ousnyky QaKynaTer
IIIIIIIIIL! Bpoj napmekca: 2013/3009
eliyy”  TTatym: 01.10.2018.

BB sk o : : £ Bt S BN Vg SR Tl s P OU
31. |09TI3030 AYTOMATCKO YNpaBJbaie 10 (mecer) 4  |VL(2+2+0) 11.07.2017.
32. |09110047 [eoMeTpHjCKa ONTHKA U ONTHYKU HHCTPYMEHTH 9 (neBeT) 4 |VL(2+1+1) 04.10.2016.
33. |09TID0046 Base nogaraka 10 (mecer) 4 |VL:(2+2+0) 31.08.2016.
34. |09T13028 KnacuaHa TeopHjcka gusnka 3 9 (meBeT) 5 |VL(2+2+0) 30.01.2017.
35. |09I1d3031 EnextpuaHa Mepema 10 (mecer) 5 |VL(2+0+3) 29.09.2017.
36. |ISTI®EJIEK ENeKTpoTeXHUKa 10 (mecer) 4 |VIL:(2+2+0) 19.06.2017.
37. [1STI®ITPCIT IprMeR-eHa CEKTPOCKOIHja 10 (meceT) 4  |VIL:(2+0+2) 13.06.2017.
38. |15T1O®IY Qu3KKa je3rpa | YecTuua 8 (ocam) 8  |VIL:(4+2+2) 28.02.2017.
39. |ISTI®AKYC AKyCTHKa 10 (mecer) 4  |VIL:(2+0+2) 21.06.2017.
40. [15STIOMUT MepHO-MHCTPYMEHTANIHA TEXHHKA 9 (neBer) 4  |VII:(2+0+2) 18.01.2017.
41. [15TIOQIT ®u3nKa jJOHW30BaHUX racoBa 10 (meceT) 6  |VIIL:(2+0+3) 23.08.2017.
42. [1STI®MEUC MeTponoruja ¥ cTaHAapAM3anuja 10 (mecer) 7 [VII:(4+0+3) 28.09.2017.
43. [1511dUC ®u3NKa YBPCTOT CTamka 9 (meBer) 8 |VIIL:(4+0+3) 31.08.2017.
44, |1STIOOUIIA du3snka nacepa 10 (mecer) 6  [VII:(2+0+3) 22.09.2017.
45. |1STIGEHEP Enepretuka 10 (mecet) 3 |VIIL:(2+0+0) 11.09.2017.

¥ - eKBHBAJICHTHPAH/MPU3HAT UCIIHT.
** . donp yacosa je y popmaty (npeaaBamatBpexbe+ocTano).

VkynHo octBapero 240 ECITB.
Omurtu yenex: 9,11 (meser 1 11/100)

OpnawheHo n

Crpana 2 ox 2



Vausep3uret y beorpany
Du3nyku GaKkynTeT

Bpoj unpaexca: 2017/7025
Bpoj: 2322018

Jlatym: 26.09.2018.

Ha ocHoBy wiaHa 161 3akoHa 0 ommiTeM ynpaBHOM MOCTYIIKY ("Cnyx6Genn muct CPJ", Gp.
33/97, 31/2001 u "Cnyx6enu rmacauk PC", 0p. 30/2010) u ciyxOeHe eBuAeHLM]E, Y HUBEP3HTET Yy
Beorpany - Ou3uuKy QakyiTeT, U3zaje

YBEPEBLE

Anbenuja Ilemwiposuh

ume jegnoi poguinessa Bojun, JMBI’ 2701994725071, pohena 27.01.1994. iogune, Kpaiyjesay,
onwinuna Kpaiyjesay-ipag, Peitybnuxa Cpouja, yaucana uKoncKe 2017/18. iogune, gana 08.09.2018.
iogune 3aepwuna je macillep axkagemcke Cculyguje Ha ciiygujckom tupoipamy Ilpumerbena u
Komijyiiepcka usuxa, y wpajarey 0g jegHe loguwe, obuma 60 (wesgecewi) ECIIE 6ogoea, ca
apoceunom oyenom 10,00 (gecewi u 00/100).

Ha OCHOBY HaBeJEHOr H3/1aje joj c€ OBO YBEpEe O CTCYCHOM BHCOKOM oOpa3oBamy H
aKaJeMCKOM Ha3MBy macTep ¢usmuap.




Peny6nuka Cpbuja

\ YHuBep3uret y Beorpany
T [ ie| OU3H4IKM pakynTer

W WIWIN)-/ £1oj mrpexca: 2017/7025
'|I'

Ha ocHoBy unana 29. 3akoHa 0 OMIUTEM YNpaBHOM MOCTYNKY M CiTyOeHe eBUACHLM]je U3aje ce

'YBEPEIGE O IIOJIOZKEHAM UCIITMTUMA

Anlenuja Ierpoeuh, ume jemHor pomurersa Bojun, JMBIT 2701994725071, pohjena 27.01.1994. romue,
Kparyjesau, onwrtiHa KparyjeBau-rpan, Pemy6nuka Cp6uja, ymucaHa mkoncke 2017/18. romuue, nana 08.09.2018.
rofMHe 3aBpLIM/A je MacTep akalleMcke CTy[Mje Ha CTyaujckoM nporpamy [IpumereHa M koMmjyTepcka QusMka, y
Tpajamy O jemHe roamHe, o6uma 60 (mesznecer) ECITB GonoBa, M cTekia akaleMCKH Ha3uB MacTep ¢usmyap. Tokom
CTyOHja TMOJIOXKWNIA je MCIIMTE M3 cnefehnx mpenmera:

1. |ISMII®T'E3 I'no6anuu edexrH 3araljema 10 (mecer) 5 |:(3+2+0) 18.01.2018.

2. |1 SMITOUIIM M3a6pana nornasiba METPOJIOTHje 10 (meceT) 5 [[:(3+0+2) 28.02.2018.

3. |1SMIT®OCTK OCHOBM TeNneKOMYHHKallije 10 (meceT) 5 |I:(3+2+0) 05.03.2018.

4. [IsMIoMTIyOM [[IPYMEHA ILIasMe y opatn MaTepujana i 10 (necer) | 5 [L:(3+2+0) 26.04.2018.
|HaHoTeXHOMOroUju

5. [1SMIIOOP JInruiomcku pag 10 (mecer) 20 |II:(0+0+20) 08.09.2018.

6. |1SMITOHUCP HcTpaXkuBavKy CTYAMjCKH paj I 20 |II:(0+0+20) 03.05.2018.

* . eKBHBAIEHTHPAH/MPU3HAT HCIUT.
*+ _ Doup yacoBa je y popmaty (npenaBama+tpexbetocTano).

YkynHo octapeno 60 ECIIB.
Omuru ycnex: 10,00 (recer u 00/100)

Crpanalon 1




Peny6nuka Cpbuja

M5\ Yuusep3uter y beorpany

Ou3nyky GakysTeT

J1.bp.2018/8004

H o JTatym: 11.10.2018. ronune

Ha ocHoBy unana 161 3akoHa 0 OMIITEM YNPaBHOM MOCTYTKY H cnyx0eHe eBUAEHLM]E U3aaje ce

YBEPEIbE

Merposuh (Bojun) Anbemuja, 6p. unaexca 2018/8004, pohena 27.01.1994. roaune, Kparyjesau,
Kparyjesau-rpan, PemyGnuka CpGuja, ynucaHa WIKOJCKE 2018/2019. roauHe, y cTaTycCy:
duHaHcupare U3 OyleTa; TUT CTYHja: IOKTOPCKE aKaJleMCKe cTyauMje; cTyaujcku nporpam: dusnka.

Ipema CratyTy dakynteTa cTyauje Tpajy (6poj roauHa): TpH.
Pok 3a 3aBpleTaK CTyuja: y ABOCTPYKOM Tpajarby CTyAHja.

OBO ce yBepeme MoXe yNoTpeGHTH 3a peryucarbe BojHe 00aBese, H3laBarbe BU3E, Npasa Ha Je4nju J01aTaK, MOpoaniHe
neH3uje, MHBAMICKOT J10/1aTKa, 1001jatba 3[PaBCTBEHE KHbHKULLE, neruTUMalmje 3a nosnawheHy BOXKibY U CTHNEHIK]E.




Biografija kandidata

Andelija Petrovi¢ je rodena 27.01.1994. godine u Kragujevcu,
Republika Srbija. Fizi¢ki fakultet na smeru Primenjena i kompjuterska
fizika zavrsila je na Univerzitetu u Beogradu 2017. godine.

Master studije upisala je iste godine na Fizickom fakultetu,
Univerziteta u Beogradu na smeru Primenjena i kompjuterska fizika.
Master rad na temu ,,Elektri¢na karakterizacija i primene malog prenosivog
sistema plazma igle® uraden je u Laboratoriji za gasnu elektroniku Instituta
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u septembru 2018. godine na Fizi¢kom fakultetu Univerziteta u Beogradu.



Objavljeni radovi kandidata Andelije Petrovi¢

SAOPSTENJE SA MEDPUNARODNOG SKUPA STAMPANO U CELINI M33

1. Electrical Characterization of a Portable Plasma Needle System
A. Petrovié, N. Puag, N. Skoro, A. Pordevi¢ and Z. Lj. Petrovi¢
Proc. XXIX SPIG Belgrade (Ed.s. G. Popari¢, B. Obradovi¢, D. Borka and M. Rajkovi¢)
(2018) 258-261



IIpersen nayune aktusHocTu Anheauje IlerpoBuh

Anbhenuja IletpoBuh ce y cBoM JocajaimimeM paay OaBuwia H3yyaBameM OCOOMHA
HEPaBHOTEXHE IJIa3Me KOja paju Ha aTMOC(EepCKOM MPUTHCKY. TOKOM HM3paje MacTep paja
BEH 3a/aTaKk je OMo Ja OKapakTepHile aTMOC(PEepCKd IUIa3Ma M3BOp MalluX IUMEH3Hja
HaMeHEH 3a MpUMeHe y MeAUIUHU. VI3Bop Hamajama OBOT IJIa3Ma U3BOPA j€ KOHCTPYUCAH Y
capaamu ca AxanemukoMm A. DBopheBuhem, Enexrporexnndku Qaxynarer YHHBEp3UTETa Y
beorpany. Ilnazma u3BOp je Tuma Iulasma Urje IITO 3HAYM Ja je IUla3Ma y KOHTaKTy ca
HarajanoM enekTpogom. Pamu Ha dppexBenuuju ox 13.56 MHz u kao pagHu rac ce KOpUcTu
xenujyMm. Jeman oJ TpBUX 3amaraka kojeruHwie IlerpoBuh je Owmna kamuOparuja
JICpUBAaTHBHUX COHAM yrpaheHuX y Hamajame u3Bopa. Hakon Ttora je ypahena nerasbHa
eJIEKTpUYHA KapaKTepHu3alyja OBOT 1a3Ma U3BOpa y MPUCYCTBY TpU pa3nuuute mere (6akap,
macTuka u TeyHocT). OnapeheHe cy cTpyjHO HANOHCKE KapaKTEPHCTHUKE Y OBa TPH Cilyyaja
Kao0 M cHara rnpejara 1ia3Mu.

O063upoM /12 je y NUTamky UHTEPIUCUUIUIMHAPHO UCTPAXKUBakE y 00JacTH T1a3Ma MeIUIHE
eKCIICpUMEHT € HacTaBJbeH TpeTmMaHoM wmeaujyma RPMI 1640 xoju ce kopuctu 3a
MaHumynanujy ca hemujama. Tpetupanum MemujyM je HaKOH TOra OKapaKTepHCaH
CHEKTPO(POTOMETPUJCKM U TMOTBpheHa je NpeTHocTaBKa Ja IUla3Ma TpeMaH JeroHYyje
peaKkTUBHE KUCEOHHYHE U a30THE BPCTE Y TPETUPAHY TEUHOCT.

Toxom mokropckux cryauja Anbhenuja I[lerpoBuh he ce GaBUTH HMHTEpIUCHUTITHHAPHUM
HCTPAKUBAKBEM KOje MMa 3a IIUJb YIOTpeOy HUCKOTEMIIepaTypHUX IUIa3Ma U3Bopa KOju paje
Ha aTMOC(EepCKOM NPUTUCKY Yy oOnacTu mia3ma Meaunuse. Jleo ucrtpaxuBama he OUTH
peanm3oBaH y capaamu ca koierama ca MemumuHckor (akynrera u MHEII-a. I'maBuu
3amaiu he OMTH KOHCTPYKIIMja U KapaKTepu3alrja atMoc(epcKux Iuia3ma u3Bopa koju he ce
NpUMEHUBATH Y TPETMaHy MeAMjyMa ca LUJbeM YKIamama KaHueporeHux hemwmja. Takole,
6aBuhe ce npoyyaBameM MeXaHU3aMa OJIFOBOPHUX 32 JETMO3UIIN]Y PEAKTUBHUX KUCEOHUUYHUX
M a30THUX BpPCTa y TPETHUPAaHH MEAMjyM U HHXOBE 3aBUCHOCTH O]l THIA H3BOpa M

KOpI/II_HhCHI/IX I1a3Ma rnapameTapa.
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Electrical characterization of a portable plasma needle
system

Andelija Petrovi¢', Nevena Puag', Nikola Skoro', Antonije Pordevi¢ and Zoran
Lj. Petrovi¢"?

Ynstitute of Physics, University of Belgrade, Pregrevica 118, 11080 Belgrade,
Serbia
3School of Electrical Engineering, University of Belgrade, Bulevar kralja
Aleksandra 73, 11000 Belgrade, Serbia
3Serbian Academy of Sciences and Arts, Knez Mihailova 35, 11000 Belgrade,
Serbia

Abstract. In this paper we present results of the electrical characterization of a
newly developed portable plasma needle system that operates at 13.56 MHz. After
the calibration of the built-in derivative probes, measurements were made in
different setups in order to obtain the electrical characteristics of the plasma, i.e.,
the current and voltage waveforms and V-l characteristics. Here we will present
results obtained for the flow of the feeding gas (helium) of 2 sim and electrode-
target distance of 2 mm.

1. INTRODUCTION

Many research groups have been interested in the non-thermal
atmospheric plasmas due to their high efficiency in the biomedical applications.
One of the pioneering plasma source systems in this field was the so called ‘plasma
needle’ [1, 2]. One of the biggest problems with those devices was complicated and
bulky power supply systems. In order to replace the large commercial systems for
power supply, we have developed a novel portable power supply system that
operates at 13.56 MHz.

In this paper we will present results of the electrical characterization of the
home-made plasma needle device. This system has built-in derivative probes for
recording current and voltage waveforms. The first task was to calibrate the probes,
which was done by using derivative probes of known characteristics. Thereafter
measurements were made for different electrode-target configurations and
electrical characteristics of the system were determined.
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2. EXPERIMENTAL SETUP

The plasma needle is a low-temperature plasma source that operates at the
atmospheric pressure [1-3]. The schematic representation of the plasma needle
system is presented in Fig. 1. The plasma needle consists of the powered electrode
positioned centrally This electrode is a tungsten wire whose diameter is 0.5 mm.
The wire was inserted in a ceramic tube, which was then placed inside a glass tube
(1.D.=4 mm; O.D.=6 mm). The ceramic tube prevents ignition of the discharge
between the central electrode and the glass tube, i.e., along the helium gas flow.
The tip of the central electrode is positioned at a 1 mm distance from the edge of
the glass tube. The plasma appears as a small glow at the tip of the tungsten wire.
It operates in a mixture of the feeding gas (helium) with air.

Plasma

RF source

Figure 1. Schematic representation of the plasma needle setup

The novelty of the plasma needle system used in these experiments lays
in the power supply system that was used. This power supply system and its
electronic circuit was designed and made in the Laboratory for Gaseous
Electronics. The aim was to create a small portable device that will be suitable for
using in field conditions. The electric circuitry, including a set of derivative
probes, is placed inside a metal body (21x20x8cm). The mass of the system is
approximately 2 kg. The role of the derivate probes is to accurately measure the
power transmitted in the plasma. The output of the probes was connected to a
digital oscilloscope with cables of equal length. A computer collected all
waveforms for further manipulation. The measurements were made in the
configuration with synthetic rubber as a target positioned at a 2 mm distance from
the tip of the plasma needle.

3. RESULTS AND DISCUSSION

In this study we examined electrical characteristics of the portable plasma
needle device. The first task was to determine calibration characteristics of the
built-in derivative probes. This was done by using derivative probes of known
characteristics. After obtaining the calibration curves for the built-in derivative
probes, we measured the V-1 characteristics of the plasma needle setup described
in Section 2.
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The recorded current and voltage waveforms were transferred to the
frequency domain, modified in accordance with the calibration curve given for a
particular probe, and then returned to the time domain. In Fig. 2 and Fig. 3, two
curves are given for current and voltage signals. The black (right axis) curve
corresponds to the signal recorded directly from the oscilloscope (without
numerical processing), and the red curve (left axis) is obtained the calibration.
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Figure 2. Voltage waveforms before and after corrections due to the calibration.
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Figure 3. Current waveforms before and after corrections due to the calibration.

In order to obtain the current-voltage characteristic, the instantaneous voltage and
current were monitored by using two derivate probes in the portable device, in two
modes: without He flow and with a fixed flow rate of 2 sim. The obtained V-I
curve is shown in Fig. 4. The moment of the plasma ignition is shown in the graph.
We can see that after the plasma ignition, the total complex impedance of the
system has not changed. On the other hand, the current and voltage RMS values
increase significantly. This change can be also observed by visual observation of
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the plasma since it starts as a small ball around the tip of the needle and then
spreads towards the target. For the highest RMS values of the voltage and current,
the plasma is covering at the target surface of about 4 mm in diameter.
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Figure 4. Volt-ampere characteristic of the plasma needle system. The flow of
the feeding gas (He) was 2 sIm.

4. CONCLUSION

We have developed a novel portable power supply system that operates
at 13.56 MHz. In this paper we presented results obtained by measurements using
the built-in derivative probes. The probes were first calibrated and then used to
determine the voltage-current characteristics of the plasma needle discharge.
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