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Pa6ota nocssilieHa BBISBJIEHUIO BJIUSHUS JJIUTEJIbHOCTH UMIYJIbCa BO3OYSKIEHHUS HA HEPreTHYecKHe Xapakx-
TePUCTHKH 3KCHUILIEKCHBIX JIAMIIBI 6apbepHOro pa3psja. PesysbTaTpl IOKa3bIBAIOT, YTO C POCTOM JIUTETBHOCTU OT
0,7 1o 1,5 MKc 3¢hdEKTUBHOCTD U SHEPTETHYECKAs CBETHMOCTh M3JIyYeHHs sKCUIaMI cHiKaiores Ha 10—15%. Ha
KayK/IOM TaKTe BBICBEUYMBAHME TPOUCXOAUT Ha (DPOHTE U CIajie UMITYJIbCA HATPSDKEHUS, MPU 3TOM CBETHMMOCTH HA
¢poHTe U criajie HAIPSKEHUS MAJAI0T cOracoBanno. OOCYKIAI0TCS BO3MOKHOCTH MpuMeHenus: adeKra 3a1epiK-
Ki HOPMUPYEMBIX UMIYJIbCOB B (DOTOXMMHUIECKUX IKCIIEPUMEHTAX.

Knrouesvie caoea: GapbepHBINl pas3psil, NUMIYJIbC M3TydeHns1, skcuaamma; excilamp, KrBr, KrCl, radiation
pulse duration, XeBr, XeCl.

BBeaeune

ODKCUJAMITBI — UCTOUYHUKH CIIOHTAHHOTO YJbTPa(UOJETOBOTO M3JyUeHUsT HA TIePEX0/aX IKCUIIIEKCHBIX W IKCH-
MEPHBIX MOJIEKYJI — IMOJYYHJIM PACIPOCTPAHEHWEe TIPeXK/e BCcero O6Jarogaps OCOOEHHOCTSIM CBOErO CIEKTPAJbHOTO
cocraBa (cM. ccputkn B [1-4]). B memom psge npuioskennid HyKHbII 3G @(EKT TOCTHraeTcs Mo BO3AeHCTBHEM OTpe-
nen€éHHon 10361 o6saydenust [5—7]. Tloatomy GONBIIMHCTBO HMCCIEAOBAHUIT SKCUIAMIT OBLIO MOCBSIIEHO BBISBIECHHIO
YCJIOBUI TIOJTy4eHUs HAaOGOJIbININX 3HAUYEHWN cpefHeill MourHoCTH 1 3(DdeKTuBHOCTH JoMuHeclieHnuu. To, 4rto u3-
JIydyeHUe KCUJIAMIT SIBJISIETCS UMITYyJIbCHBIM, a 1032 HAGUPAETCs] B YACTOTHOM DEXKUME CJIe/JOBAHUS MMITYJIbCOB BO3-
Oy>KIEeHUS M B 9TUX CIy4asiX HE YUUTHIBACTCS.

MpbI nojlaraeM, 4To 3HaHHMSI O BPEMEHHOM XOjie MMITYJIbCOB U3JIy4YeHUs [TOTEHIMATbHO TOKe IIPEJCTaBISIOT UH-
Tepec, JOMOJHSS JaHHble 00 JHEPTETHUECKUX XapaKTepucTtukax. Hacrosmas pa6oTa 4aCTUIHO BOCIOJHSET 3TOT
npoben. llegb WccaeAoBaHUS — ONPENESUTh BIUSHUE JTUTETHHOCTH UMITYJbCAa BO3OYKIEHUS Ha BPEMEHHOW XOJ
M3TyYeHUs W JYYUCTBIN TMOTOK 9KCUJIEKCHBIX JIaMIT 6apbepHOTO Paspsa.

JKCcnepuMeHTaJIbHas YCTAaHOBKA U METOUKH

IKCIEPUMEHTHI TIPOBOAMUINCH C OTHASHHBIMEU 3JKCHJIAMIaMu 0apbepHOro paspsiga Ha Mosekysiaax XeCl*
(308 um), KrCl* (222 um), XeBr* (282 um), KrBr* (222 HM), uMeoOmMUX OJMHAKOBBIC TaGapUTHBIC Pa3MEpBHI.
Koabbl akcuiaMil uMen KOAKCHAJIbHYIO FeOMeTPUIO M ObLIN BBIIIOJTHEHBI BYX COOCHO YCTAHOBJIEHHBIX M3 KBapile-
BbIX Tpy6ok (Mapka kBapma KB-1, AO «IyceBcKuii CTEKOJIbHBIA 3aBOJ MMeHH J[3epKHMHCKOrO»), MMEIOMMX [Ha-
Merpbl 4,1 u 2,3 cM, o6pasyionux paspsaHbii mpoMeskyTok d = 7 mM. Ha BHyTpeHHell TTOBEPXHOCTH BHYTpPEHHEH
TPYyOKU pa3Meniasics CIIONIHON oTpakaiomuii anexTpoj u3 Al—-Mg ¢osbru ToAmmHoN 25 MKM. ITOT 3JeKTPOJ ObLI
BBICOKOBOJIbTHBIM, a Ha BHeIIHell TpPyOKe pasMernajicss mep(OpUPOBAHHBIN 3a3eMJIEHHBIN 3JEKTPOJ [JIS BBIBOIA
u3nyderuss HapyKy. llogada MMIyJbca HAMPSDKEHUMS HA 3JEKTPObI MOCJEI0BATEIbHO BeIeT K 3apsike 6apbepoB
(crenku Tpy6Ku) u gasee — K mpo6oI0 NPOMEKYTKA d, 3al0JHEHHOrO pabodeil CMeChio, YTO B CBOIO OYEPEe/b BbI3bl-
BaeT aJieKTpooMuHectieHnio. [lmomaas cBeuenms S cocrapisima 129 oM,

Bo Bcex 3KcmepuMeHTaxX IS MHUTAHUS HUCIOJb30BAIM WCTOYHUK, (DOPMUPYIOIIUIT UMITYJIbCHI HAMPSIKEHUS
¢ amiuuty 06 10 -6 KB u ¢ukcuposanuoii wacroroit caegoBanus f = 30 k1. [inTebHOCTD UMITYJIBCOB HATPSzKe-
HUS 110 OcHOBaHMIO (1) B XO/ie 9KCIEPUMEHTOB BapbUPOBAJIU, M3MEHss OOMOTOYHbIE XAPAKTEPUCTUKH BBIXOJHOTO
tpancdopmaropa uctounuka. IIpu 3ToM KaXKIblil pa3 J0OMBAIUCH TOro, 4yToObI Koadduiment tpancdopmanun me
MEHSIJICS.
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ITocae saskuranus sxcuaammnbl Goronpuemankom C8026,/H8025-222 (Hamamatsu Photonics K.K.) ¢ ussect-
HOIi CIEKTPaJbHON YyBCTBUTENBHOCTBIO, PACIONATAEMBIM BIUIOTHYIO K HOBEPXHOCTH KOJODBI, M3MEPSIN SHEPreTHde-
ckyio ceernmoctb Es (MBt/cM?) B 1ientpe kon6br. C Bakyymuoro dorokaroga ®IK-22 CIIY (I1/a A-1492) pern-
CTPUPOBAJIM BPEMEHHOU X0/ JIOMUHECIEHI[MU, a C TIOMONIBI0 eMKOCTHOTO JEJUTE/Is HAPSYKEHUS M TOKOBOTO IIyH-
Ta, COGPAHHOM Ha JIMHEHKE YHII-PE3UCTOPOB, PETMCTPUPOBATIN BPEMEHHON X0 WMIIYJbCOB HANPSAKEHUSA W TOKA.
[Tonyuenubrie curHanbl mogasanu Ha ocumtorpad TDS 224 (Tektronix, Inc.). 3nas semmunnbr I(¢) u U(t), mon-
Hy1o (aKTHBHYIO) MONIHOCTD pa3psaa W, BKJIaJbIBaeMyIO B SKCHJIaMITy, MOKHO OTIpeJe/UTh Yepes unrerpan [8]:

w=l J' 1OU@D L,
t 0

rae T — 1uepuo/i OBTOPeHUsl UMITYibcoB. COOTBETCTBEHHO, OllEHEHHas CHU3Y 3(PPEKTUBHOCTb M3/TyYeHUs SKCUIaM-
Il ompesiensiercs kKak n = (E-S)/W.

Pe3ysbraTsl u UX 00Cy’KaeHHE

Ha puc. 1 mpeacraBien TUTMYHBI BPEMEHHON XOJ TOKA W HampspKeHnd Ha akcumamme. [lo TokoBoit wactu
BU/THO, YTO YHEPIHs BKJAIBIBAETCS B Ta30BYI0 cpely Ha (DpOHTe U CHajie UMMYJbca HampsukeHws. B pesysbrate
dopMupyorcs Ba UMITyJIbCa M3Jy4eHHsl, YTO TTOKa3aHo Ha puc. 2.
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Puc. 2. Bpemennoii xo nanydyenust XeCl-skcumaMipl s [BYX 3HAYEHUIT JAJTUTEIbHOCTH MMITYJIbCA HANIPSIKEHUS T

W3meHeHne aumresbHOCTH uMmyabca ot 0,7 go 1,5 mMrc (¢ coxpaHeHneM kKosdduimenra TpaHcdOpMaum mue-
TOYHMKA) NPUBOJAUT K MPOHOPIUOHATbHOMY (JIMHEHHOMY) POCTY 3a/€PyKKU BTOPOIO UMILYJbCA 110 OTHOLICHUIO
K mepBoMy. IIpu aTOM B 3aBuCHMOCTH OT Tuma sKcumaMibl Ha 10—15% mamaer abdekTuBHOCTD M3MyUeHnsT. MOXKHO
6bLTO OBl TIPE/IIONIOKUTD, YTO TO CBSI3AHO C TEM, UTO OCTATOUHAS IPEe/IbIOHNU3AINS HOCJe MepPBOro UMITyJbca, (op-
MHPYeMOro Ha (PpOHTe IpU yBeJUYEHNN T BCE MEHbIle M MeHble obserdaer 1po6oil Ha crnage. OJHAKO pacyeTbl
JUIL 9HEPreTUYeCKOl CBETMMOCTH MEePBOr0 U BTOPOro MMILY/ibcoB uaaydenus (puc. 3, Ey, E3) NOKa3blBaiOT, 4TO 9TH
BEJIMUMHBI CHIDKAIOTCS COTJIACOBAHHO. JTOTO He HabJI0Janoch Obl, ecan Obl IpeNOHU3anus Ha (DPOHTE BJIMSIA Ha
u3JIydeHHe Ha craje.
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Puc. 3. dueprernueckas cseruMoctb: noanas (Es), mepsoro u Broporo nuka usiaydenus (E, E,). XeCl-akcunamia, © = 0,7 MKc
AHaoTUYHbIE 3aKOHOMEDPHOCTHU MPOSIBJIIOTCA HA BCEX HMCCJAETOBAHHBIX THIAX dKCUJIAMII. Tabiuiia cyMMUpPYeT

JlaHHble 00 SHEPTEeTHYECKUX MapaMeTpax 4-X THUIOB IKCUJIAMIT i BYX KPailHUX CIy4aeB — MaKCUMATbHON W MHU-
HUMAJbHON BEJMYUHDBI T, BBICTABJSIEMON B X0/le SKCIEPUMEHTOB.

CpeiHsist MOITHOCTD, BT Addexrusnoctp, %

T sxennambt 0,7 MKC | 1,5 MKC 0,7 MKC | 1,5 MKC
XeCl* 2,76 2,38 9,18 8,32
KrCl* 1,06 1 3,5 3
XeBr* 2,74 2,33 8,52 6,54
KrBr* 0,75 0,58 2,15 1,57

[Tosiyuennble JaHHbIE TOTEHIINATHHO WHTEPECHBI IS TPOBEIEHUS] HOBBIX IKCIIEPUMEHTOB B o6actu (hOTOXU-
muu. Hanpumep, B pabote [9], rae onenusanach addexrusnocts doTonpespaienuii B HeliTpaabHbIX BOJHBIX pac-
tBOpax (enosna (107> MO/Ib/71) B 3aBUCHMOCTH OT JTUTEILHOCTH MMILY/IbCA H3AyUeHHs, ObLIO TOKA3aHO, YTO IPH
onuHakoBbIX Josax obaydenns (or 0,01 mo 0,1 [Ix/ coM?) doronpespaiennst npu obayuenun KrCl-skcumammoin
C JUIMTETBHOCTHIO UMITyJIbca OK0JI0 1 MKc mayT addexrusree, yeM npu obuaydennn KrCl-na3epoM ¢ JAJIUTETbHOCTHIO
uMITyJThca 0K0/10 10 HC U IJIOTHOCTBIO MMITYJIbCHOM MomHocTH 2 MBt/cM?. Bo3MOXKHO, 3HaueHNe 3a/1ePKKH MExKLY
UMITyJTbcaMy Ha (DPOHTE U CIIajie ToKe MMEIOT 3Ha4YeHHue, YTO MPEJCTOUT TIPOBEPUTH SKCIEPUMEHTAIBHO.

3akouenue

[IpoBesieHHbIe 3KCIIEPUMEHTDI MO3BOJIMJIN TOJYYUTh YTOUYHEHHbIE JIaHHbIE O BJIUSHUM JJINTETHbHOCTA UMITYJIbCA
HalpspoKeHusT T Ha BPEMEHHOH XOJ JTIOMUHECIIEHIIMM W 9HepreTHYecKrne XapaKTePUCTHKU dKCHaaMi. B m3ydeHHOM
JMaTia30He BEJMYNH T OMPOBEPTHYTA TUMOTE3a O TOM, YTO WMITyJIbC M3JydeHus, (POpMHUpPYyeMblil Ha (PpOHTEe Hamps-
JKEHHS 32 CYeT NpeIbIOHI3aIny obJerdyaeT SHeproBKJIa Ha chaje HampsukeHns. [losyueHnble JaHHbBIE TTpEIIOXKEHO
MCTIOJIB30BATh JIJIST TPOBEJIEHNST HOBBIX (DOTOXUMIUECKUX IKCIEPUMEHTOB.

MdunancupoBanue. VccienoBanue BbiosHEHO B paMkax locymapcrBennoro 3aganusg MCO CO PAH, mpoekr
Ne FWRM-2021-0014.
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S.M. Avdeev, D.S. Pechenitsin, E.A. Sosnin. Effect of the excitation pulse duration on energy charac-
teristics of barrier discharge XeCl excilamps.

Excilamps are gas—discharge sources of spontaneous ultraviolet radiation based on exciplex and excimer
molecules. One of their most important parameters determining the power and efficiency of the excilamp radia-
tion, along with the composition and partial pressure of the working mixture, the size of the gas discharge gap,
are the characteristics of the excilamp excitation pulse: shape and amplitude. It was previously shown that the
optimal form of the excitation pulse for excilamps of a barrier discharge on exciplex molecules is a unipolar
voltage pulse, similar in shape to a meander, with a front and fall duration of tens to hundreds of ns. However,
the effect of the excitation pulse duration on the energy characteristics of the excilamps has not been specifi-
cally investigated. In this study of barrier discharge XeCl-excilamp, it is shown that reducing the excitation
pulse duration of the XeCl-excilamp from 1.5 to 0.7 microseconds increases the radiant exitance of the excilamp
by 14%. At the same time, the power consumption of the excilamp increases to 7%. During each time step the
luminescence pulses occurs at the leading and trailing edges of the voltage pulses. The delay between the first
and second pulses of radiation can be varied. Possible applications of this effect are discussed.
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