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PACS 42.55.Lt; 34.80.Dp; 52.40.Mj

CTo/IKHOBUTE/ILHAS [I€3AKTHBAIUS COCTOsIHMIT 65’ aToma Xe
B aKTHBHOIi cpejie Ar— Xe-j1a3epa BbICOKOI'O 1aBJICHHS

J.A.3aspusiii, JI.B.Cemenoa, H.H.Y crunoBckuii, 1.B.Xomn, A.FO.Yyrynos

Memodom abcopoyuono2o 30HOUposaHUA UCCACO0BAHA CMOAKHOBUMEAbHAA Oe3aKkmusayus pe3onancro2o (6s'[1/2]7) u mema-
cmabuavhozo (6s'[1/2)]) cocmosanuii amoma Xe 6 Ar— Xe-cmecax 6bicok020 0asaeHus ¢ HusKum codeprcanuem Xe. Hzmepervl
KOHCmManmol cKopocmeii naazmoxumuyeckux peaxyuil Xe(6s') + Ar — Xe* + Ar ((1-2)-1071% crd/c), Xe(6s') + 24Ar —
ArXe* + Ar (menee 10733 cm®/c) u Xe(6s') + Xe + Ar — X + Ar ((3—4)-10732 cmOfc).

Kaouesnie cao6a: cmo.axknosumeavnan oezaxkmusayusa Xe, Ar— Xe-aazep, naazmoxumuieckue peaxyuu.

Beeaenne

B Hacrosiee BpeMst MolHble Ar— Xe-J1a3epbl BBICOKOTO
JTABJICHUSI C HAKAYKOU 2JIEKTPOHHBIM My4YKoM [ 1 — 3], astekTpo-
MOHHM3AIIMOHHBIM METOJ0M [4—6] U MpoAyKTaMH pacmaia
SIICPHBIX peaknuii [7, 8] oTHOCSATCS K HanboJiee ePCIeK THB-
HBIM JIa3epHbIM cucteMam OmmkHeit MK obmactu cnektpa.
NmeeTcs 3HAUNTEIHLHOE YUCIIO IKCIIEPUMEHTAIBLHBIX PadoT,
TTOCBSIIIEHHBIX UCCIIETOBAHUIO TUIA3MOXUMHYECKUX PEaKIHi
B CMeECSIX MHEPTHBIX Ta30B (3TU padOTHl CTUMYJIMPOBAIUCH
TaK)Xe M HHTCHCUBHBIM Pa3BUTHEM SKCHUMEPHBIX Ji1azepoB Y @
nuana3ona [9, 10]). OgHako U K HACTOSIIEMY BpEMEHU MHO-
rUe TaKue peakuu B cMecH Ar —Xe u3y4eHbl HeJOCTaTOYHO,
4TO OrPAHUYMBAET BO3ZMOXXHOCTb ()OPMHUPOBAHUS KOJIMYECT-
BEHHOI KapTHHBI MPOLIECCOB B AKTUBHBIX CPelax Ja3epoB U
TIOCTPOCHHUSI AJIEKBATHOM MaTeMaTUYeCKOM MOJIeNu, BeCbMa
MOJIE3HOM, B YaCTHOCTH, JJISi ONpENEJICHUs HalpaBJICHUS
JaJIbHEUIINX 9KCIEPUMEHTAIbHBIX UCCIICAOBAHUN.

Bce 310 B monHON Mepe OTHOCHUTCS K MpoIeccaM CTOJI-
KHOBUTEJIbHOMU I€3aKTUBAIMK COCTOSHHM 65’ B peaKIusaxX TH-
na (1)—(6) (cm. Tabauiy), SBJISIOIIUXCS IPEIMETOM HCCIe-
JIOBaHUsl B HacTosimedt pabdote. [Iporecchl Takoro copta
OKa3bIBAIOT CYLIECTBEHHEIIee BJIMSIHUE HA KMHETHKY Gop-
MUPOBAHUS HHBEPCHH. DTO CBSA3aHO C TEM, UTO IHEPIreTHIeC-
KU YPOBHU 65’ PACIIOIOKEHBI B HEMIOCPEICTBEHHOM 6IM30CTH
OT cOCTOSTHUM 6p aToMa Xe, OTHOCSIIINXCS K CHCTEME HUKHUX
YPOBHEH JIA3€PHBIX IEPEXO0I0B, U OKA3BIBAIOTCS CBS3aHHBIMU
C HIMH pa3pelieHHbIMU MEPEX0JJAMH B BHICOKOI(P(PEK TUBHBIX
peaxIusx 3JeKTPOHHOTro 0OMeHa

Xe(6s') + e « Xe(6p) +e (7

7 B OBICTPBIX CTOJIKHOBUTEJIBHBIX PEAKIUIX (CM., HAIIPUMED,
[12]) Tuma

Xe(6s'[1/2]9) + Ar < Xe(6p[1/2],) + Ar. (8)

Taxum oOpa3om, HapsIITy C peakusIMA BHYTPUMYJIbTHILICT-
HOHM peyakcanum coctossHuil 6p peaxnuu (1)—(6) oxasbl-

®uznueckuii unctTUTyT UM.I1.H.JIeOeneBa PAH, 117924 Mocksa, JIeHun-
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KOHCTAaHTBI CKOPOCTEN CTOJIKHOBUTEIBHOM E3aKTUBAIUH K; COCTOSIHUIA
6s aroma Xe B cMecu Ar—Xe.

Peakuus ki (eM3/c, eM/c) Jlutepatypa
(1.540.5)-10-12 [11]
Xe(6s'[1/2]7) + Ar—Xe(6s'[1/2]5) + Ar (1) (5.5£3)-10-"2 [12]
(2.140.3)-10-'* Hacrosimas pabota
Xe(6s'(1/2]7) + 2Ar — ArXe* + Ar (2) <103 —«—
Xe(6s'[1/2]7) + Xe + Ar — Xej + Ar (3) 7-1032 [13]

(3.640.3)-10~32 Hacrosas pabora
(3.640.8)-10-12 [
(9.742.5)-10~ 15 Hactosmas pa6ora

Xe(6s'[1/2]7) + Ar — Xe(6s) + Ar (4)

<103 —«—

Xe(6s'[1/2]g) + 2Ar — ArXe* + Ar (5)

Xe(6s'[1/2]9) + Xe + Ar — Xe§ + Ar (6) (3.240.3)-10°32

-

BAIOTCS OJJHUM U3 OCHOBHBIX KAHAJIOB OIYCTOIICHUS HIPKHUX
JIa3epHbIX YPOBHEN B TEUEHUE BCErO UMIYJIbCA HAKAUKH.

1. 3KCHepHMeHTaJILHaH YCTaHoBKa

Kax u B psige Hammx npemiiecTByrommx pador [14—18],
OIIpe/IeJICHNEe KOHCTAHT CKOPOCTEH IMIa3MOXUMHUYCCKHX pe-
AKIHMi TPOBOJMIIOCHh METOJ0M a0COPOIUOHHOTO 30HIUPO-
BaHUSI 110 U3MEPEHHBIM BPEMEHAM PAacHajga COOTBETCTBYIO-
IIIUX COCTOSIHUH B TTOCITIECBEUYSHUU MOIIHOT O ITy4Yka OBICTPBIX
9J1eKTpoHOB. JlJIT 3TOrO WMCCienoBajgach TMHAMEKA IIOTJIO-
LICHHSI MPOCBEYMBAIOILETO MMITYJIbCA HA JUIMHE BOJHBI OJ-
HOTO U3 MEPEeXo0B 6p’ — 6s’, COOTBETCTBYIOIINX UCCIIETYE-
MOMY COCTOsIHHEO 65'. B OMHCBHIBAEMBIX IKCIICPUMEHTAX H3-
MepeHust BpeMeH pacnaia yposedt 6s'[1/2]] u 6s'[1/2]5 mpo-
BOJIIIKCH Ha nepexoaax 6p’[3/2], — 6s'[1/2]] (4 = 893.1 um),
6p'[3/2], — 6s'[1/2]] (A =834.7 um) u 6p’[1/2],— 65'[1/2],
(4 = 764.2 HM), 06aArOIIUX OOJIBIITMMU CHJIAMHU OCIMILIS-
TOpa U JISKAIIMX B CIOCKTPAJIbHOM [HAMAa30HE, COOTBET-
CTBYIOIIEM 00JIACTH JOCTATOYHO BBICOKON YYBCTBUTEIBHOC-
TH MCIOJIb30BABIIErocst (POTOMPUEMHUKA.

DKCHEepUMEHTHI TPOBOAMIIMCH HA MMITYJILCHOH J1a3epHOM
ycraHoBke «Tanmem» [14—18]. Aneprypa u maymHa BO30yxX-
JlaeMoro obbeMa HM3MEpPUTEbHOU Kamepbl L COCTaBIISLIH
Sx5Scmu 1 M cooTBeTCTBEeHHO. BO30yXKIeHNE HCCIIeTyeMBbIX
cMmeceit Ar—Xe u HapabOTKa COCTOSIHUI 65’ KCeHOHA OCyIIle-
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Puc.1. OnrTuueckas cxeMa U3MEPEHHN.

CTBJISUIICH 3JICKTPOHHBIM ITy4yKOM ceueHueM 5 x 100 cm ¢
sHepruei 3J1ekTpoHoB 10 250 k3B u MmI0THOCTBIO TOKA 1O
1.5 A/cm?. TIy4oK BBOOUIICS B U3MEPUTEILHYIO KAMEDY TIEP-
MIEHIUKYJIIPHO €€ ONTHYECKOW OCH uepe3 pa3fesUTeNIbHYIO
THTAHOBYIO (oJbry ToymmmHoi 20 MkM. B xadecTBe UCTOU-
HUKA 3JIEKTPOHOB KCIIOJIb30BAJIach 3JIEKTPOHHAS IIyIIKa C
XOJIOJTHBIM KaTO/OM, MUTAOIIASACS OT MATUKACKATHOTO Te-
HepaTopa ApkasibeBa — Mapkca ¢ EeMKOCTbIO KOHJIEHCATOPOB
0.25 Mx® B kaxaom kackane. JJIMTEIbHOCTH HMMITYJIbCA
9JIEKTPOHHOT'O TOKa C KPYTHIM NEpeTHUM U O0Jiee MOJIOTUM
3aHIM (POHTAMH MO OCHOBAHHIO COCTaBIsIA ~2.5 MKC.
Uccnenopanuck cMecu Ar mapku BU (ductora 99.998 %) ¢
HeOOoJIbIIIIM KoJTmyecTBOM Xe Mapku BY (99.9992%)).

Ha puc.1 npuBeaena ontuyeckas cxema usMepeHuii. B ka-
YeCTBE HCTOYHHUKA 30HAUPYIOIIET O CUTHAIA TIPUMEHSIJICS LITH-
poxononocHsbI nctouynuk ceeta UCHU-1 1 ¢ nutebHOCThIO
umnyibca u3iayueHus: ~20 mkc. Ha BbIxosie U3 MCTOYHHMKA
W3JIy4eHUE KOJUIMMHUPOBAJIOCH B TyYOK TMAMETPOM 5 CM JIMH-
301 2 1 OCJIe MPOXO0XKACHUS Yepe3 U3MEPUTENIbHYIO KaMepy 3
C HMCCJIeTyeMOM CMEChIO JINH30U 4 COOMPAIOCh HA BXOIHYIO
IIeJIb CBETOCUIILHOTO MOHOXpoMaTopa MIP-2 5 ¢ mudpak-
MMOHHOM pereTko# 600 mTp./MM B Ka4eCTBE TUCIEPTUPYIO-
LIETO 3JIeMeHTa. M3iyueHue, mpouleaiiee 4yepe3 MOHOXPO-
MaTop, KOTOPBIA HACTpAUBAJICS HA NMEPEXO, COOTBETCTBYIO-
WA OJTHOMY U3 MCCIIEAYyEeMBIX COCTOSIHUM, perucTpupoBa-
Jiock ¢ nomonieto Goronpuemunka ®-10 TA 6 u 3ano-
muHaromero ocimorpada C8-13. Jis monasienus: Y ® uz-
JIy4eHHsI OT UCTOYHUKA, MOMAJAIOIIEr0 BO BTOPOH MOPSI0K
OTpaXeHHsl PEIIeTKH, Ha MYTH 30HJIUPYIOIIEro Jyya ycTa-
HaBJIUBAJICS cBeTOGUILTP 7. BpeMeHHOE pa3pelieHue cucTe-
MBI peructpanuu cocrapisyio ~ 100 He.

2. DKcnepuMeHT

Ha puc.2 npusenena ogHa U3 OCLHMIIJIOTPaMM, HoJIyyae-
MBIX IIPU U3MEPEHUSIX XapaKTePHbIX BpEMEH pacnaga cocTo-
SIHMH 65’ OCIIe OKOHYAHMSI UMITYJIbCA HAKAYKHU JIJISL Ope/ie-
JICHUSI KOHCTAHT CKOPOCTEHN IIa3MOXUMHUYECKUX PEaKIUU,
OTBETCTBEHHBIX 3a 3TOT pacnal. Kaxnas Takas ocuuiuio-
rpamMa (OpMHPOBAIIACH ITyTeM HaJIOXKEHHS Ha 3KpaHe 3a11o-
MUHAOIIIEro ociuiuiorpada Tpex CuraajioB ot (poronpuem-
HuKa. HIKHAN cUrHaN perucTpupoBasics Py BHIKJIIOUYEHHOM
WUCTOYHMKE 30HAUPYIOIIEro U3IIydeHNs (HyJeBOe MPOITycKa-
HHUE CUTHAJa), BEpXHU curHan coorBercTByeT 100%-HOMY
MPOIYCKAHUIO U3JTyYeHUS (JIEKTPOHHAS MYIIKA BBIKIIOYE-
Ha), a CPETHUI — IPOITYCKAHUIO U3JIYUeHHS B BO30OYXKICHHOU
cpene.

N

-

Puc.2. OcumiiorpaMma UMITyJIbCa MOTJIOLICHUS; pa3BepTKa 2 MKC/ eI,

B ycioBusix Hameir paboThI CIEKTPAJILHOE Pa3pelICHUE
MOHOXPOMATOPA HECKOJIBKO IIPEBBIIIAIIO TTOTYIIUPUAHBI 30H-
JIUPYEMBIX TIepexo0B. B 3ToM cityuae 06paboTka oCuLiIo-
rpaMM JOJDKHA MPOU3BOAUTHCS C MCHOJIb30BAHHUEM MOIH-
¢urnmposanHoro 3axona bepa — Jlambepta [19, 20], cBsizbIBa-
FOLLETO M3MEPECHHBIN K03 duimeHT npomyckanus 7 ¢ ko3d-
(bMIMEHTOM MOTJIONIEHHS Kk, TPOINOPINOHATEHBIM KOHIICHT-
palyU UCCIIEAYEMbIX COCTOSHHN, COOTHOIICHHEM

In(1/7) = (kL)', ©)

rae y—06e3pa3MepHblil pakTop, JeKAIIUNA B 3aBUCKIMOCTH OT
COOTHOUIECHUS! IINPHUHBI JIMHUH TOTJIOIIEHUS U CIEKTPATIbHO-
ro pas3pelieHus U3MEepUTEIbHON cxeMbl B uHTepBajie 0.5 —
1.0. Kax u B mpenpiaymux Hammx padotax, GakTop y om-
penestsics 3KCIEPUMEHTAJIBHO 110 3aBUCUMOCTSIM aMILIUTY-
IbI K03 dUIMEeHTa TPOIYCKAHUSI AKTUBHOMN Cpeibl B MaKCH-
MyMe UMITyJbca HaKadyku Ty, OT IJIUHBI BO30YXICHHON
ob6xactu L [17]:

Inln(1/Ty) = const +y1n L. (10)

Bo Bcex cityuasix skcnepuMeHTaJIbHbIE TOUKU C XOPOIIed TOU-
HOCTBIO JIOKIJIACH Ha MPSIMbIE (3TO TOBOPUT O MPUMEHUMO-
cti MoaupuUIMpoBaHHOTO 3aKkoHa bepa—JlambGepra), TaH-
TeHC YIJIa HAKJIOHA KOTOPBIX y = (.5 OKa3aJicst OAMHAKOB JIJIsI
KaXIOTO U3 TPeX UCCIIEYEMBIX IIEPEX0JIOB BO BCEM JIMAIA30-
He maBjeHui p = 1 -3 at™m.

ITpu BO30YXIACHUU AKTUBHOM CpEJIbl IyYKOM OBICTPBIX
3JIEKTPOHOB MPOUCXOIUT IPPEKTUBHAS MOHU3AIST ATOMOB
ra3oBoii cMecd. B HacTosIIIIeM SKCiepruMeHTe PEKOMOMHAIIUS
MOHOB UMEET MECTO B OCHOBHOM IIPH JFICCONIMATHBHOM pe-
koMOuHanuu [21] ¢ oOpa3zoBaHreM aTOMOB KCEHOHA B pa3-
JINYHBIX COCTOSIHUAX S5d u 6p. [1ocine OKOHYaHUS UMITYJIbCA
BO30YXKICHUSI, 3aBEPILICHUS] PEKOMOWHAIINU, TPOUCXOISIIICH
C XapakTepHbBIMU BpeMeHaMH He 0oJiee HECKOJIbKMX COTEH
HAHOCEKYH]I, U ele OoJiee OBICTPOH (cM., HaTp., [12]) penak-
CalliU COCTOSIHU# S5d U 6p, KOHIIGHTPAIIMHA MCCIICTYEMBIX CO-
crosiHmit 65’ aroma Xe (kak Meracrabuinbaoro (6s'[1/2]7),
Tax u pe3oHaHcHoro (6s'[1/2])), baxTudecku TakKe ABJIAIO-
LIETOCS] METACTAOMIIbHBIM U3-32 TUICHEHUS U3JTy4eHHs) 10J1-
JKHBI OTIPENIENISITCS CTOJIKHOBUTEILHON peJlakcaryei.

B cityyae mOCTaTOYHO MAaJIBIX OTHOCUTEIHHBIX KOHICHT-
panuit Xe B cmecsix Ar—Xe M NpU UCIOJIb30BAHUH Ta30B
BBICOKOH YMCTOTHI BJIUSHUEM PeaKkIUi

Xe(6s') + Xe — npoayKTHI, (11)
Xe(6s') + 2Xe — OpOmYyKTHI, (12)
Xe(6s')+ npuMecu — TPOLYKTHI (13)

Ha JIe3aKTHBALMIO MOXXHO peHeOpeyb. Toraa nocie okoH4a-
HUSI AMITYJIbCa HAKAYKU YaCcTOTA JE3aKTHBAILMM HCCIIeIye-
MBIX COCTOSIHHI TOJDKHA OMPEEIISATHCS CTOJKHOBEHHUSIMHE C
aromamu Ar u Xe B peaknusix (1)—(6):

X6 /20 _ we(s'[1/210)](kr [A]

dt
+k[Ar][Ar] + k3[Ar][Xe]), (14)
AXe(6 TR (xe(s' 1125kl
+ks[Ar][Ar] + ke[Ar][Xe]), (15)

(k;—KOHCTaHTa CKOPOCTH i-ii peakIuu U3 TaOJUIbI), a Bpe-
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Puc.3. Bpemennasi 3apucumocts Inln(1/7) Ha cniajie UMITyJibca MOrJjIomie-
Hust 17151 ypoBHs 6s'[1/2]] B eMecn cocraBa Ar:Xe = 199:1 npu fasiieHnn
p = 1.1 atM. BpeMsi OTCUUTBIBAETCS OT MOMEHTA OKOHYAHUSI UMITYJIbCa
9JIEKTPOHHOTO MyYKa.

MEHHOW XOJ] HACEJICHHOCTEeH MOXKET OBITh MpPEJICTABJICH B
BHUJIE

[Xe(65")](1) = No exp(—t/za), (16)
rae

15" = ki[Ar] + ko [Ar]? + ks[Xe][Ar] (17
i

15! = ka[Ar] + ks[Ar]® + kq[Xe][Ar] (18)

— TMOJIHBIE CKOPOCTH [E3aKTUBAIMKM PE30HAHCHOTO U MeTa-
CTaOUIIBHOTO COCTOSIHMN COOTBETCTBEHHO.

JlorapudmupoBanue BbipaxeHus (9) ¢ y4eToM COOTHO-
wrenust k ~ [Xe(6s')] u oxumgaemoro u3 (16) BpeMeHHOT0 XO-
na 3asucumoct [Xe(6s')](7) mpuBOIUT K CIIEIYIOLIEMY BbI-
PAXXEHHIO /ISl BpEMEHHOI'0 X0/1a Ko duimenTa npormycka-
HUS T B TIOCJIECBEYECHUU:

lnlnl = const — ﬂ

T Td

(19)

Ha puc.3 qist witocTpanuy npuBeeHa XapakTepHas 3KCIe-
pEMeHTaJIbHAs 3aBACHMOCTH Inln(1/7") oT BpemeHH, MOy-
YeHHasi IpU 00paboTKe MO TOYKaM 3aaHEero (GpoHTa OCLMII-
JIOTpaMMBbI UMITYJIbCA MOTJIOIIEHHS 30HIUPYIOLLET O U3JIyue-
Hus ¢ A = 834.7 um. BuniHo, uTO uepe3 ~ 1 MKc mocie mnpe-
KpAILICHHS 2JIEKTPOHHOTO TOKA IKCIIEPUMEHTAJIbHBIE TOUYKH C
XOpOILEH TOYHOCTBIO JIOKATCS Ha IPsIMyro. DTO 00cCTOS-
TEJIbCTBO TAKXKE IOATBEPXKIAaeT NMPUMEHUMOCTb B HalleM
ciayyae moaudunupoBanHoro 3akona bepa—JlamOepra.
JJ1s KaxI0ro mepexoaa aHaJOTUYHBbIE 3aBUCUMOCTHU OBLIU
CHSITBI 1JISI CMeCeli C COOTHOIIIEHHEM KOMIIOHEHTOB At :Xe OT
50:1 mo 400:1 B nuamazone masieHuit p = 1-3 at™m. [lpu
3TOM B COOTBETCTBUU ¢ (19) TaHTEHC yrila HAKJIOHA MOJIyYeH-
HBIX NPSMBIX € yueTOM (daKkTopa Y 3aJaBajl CKOPOCTH J€3aK-

4[AT]) 7' (107 4 eMP/c)

2.0

1.0 1 1 1 ]
0 2 4 [Ar] (10 cm3)

Puic.4. 3aBHCHMOCTE IPHBEEHHOI CKOPOCTH Ae3akTupauui (tq[Ar]) ™" ot
KoHUeHTpauu Ar juist yposHs 6s'[1/2]] B cmecu cocraBa Ar:Xe = 99:1.

131(100c )

2.0

0 0.5 1.0 [Xe] (10" cm~3)

Puc.5. 3aBucumoctu CKOPOCTHU AE€3aKTUBAINN ’E(;] OT KOHIEHTpAIu Xe

1uist ypoHst 6s'[1/2]] npu nasnennn 1.5 (1), 2 (2),2.5(3) u 3 atm (4).

TUBAIMU COCTOSIHUN 6s’ IS COOTBETCTBYIOIIUX JKCIEPH-
MEHTAJIbHBIX YCIOBHIA.

Jutst kaxaoi cMecu Ar — Xe mojtyuaeMble TAKUM 00pa3oM
SKCHEPUMEHTANIBHBIE T | YTOOGHO NPENCTABUTD B BUJIE 3aBH-
CHMOCTH OT KOHIeHTpauun Ar Bemmumusr (tq[Ar]) ', T.e.
CKOPOCTH JIe3aKTHBALIUH, IIPUBEICHHON K KOHIICHTpAIUH Ar
(puc.4). IIpu 3TOM B COOTBETCTBHUH C OXKHUAAEMBIM U3 BbIpa-
sxerwnii (17), (18) nuHEHHBIM XapaKTEPOM 3aBUCUMOCTEH

(ta[Ar]) ™" = ki + (ko + Sk3)[At], (20)

(ta[Ar]) ™" = ky + (ks + Oke)[Ar] (21)
(0 = [Xe]/([Ar] + [Xe])) skciepuMeHTaIbHbIE TOYKU OKa3bI-
BAIOTCS JISKAIIMMH HA MPSMBIX, TOUKH MEPECEUeHHs] KOTO-
PBIX C OCBIO OPJIMHAT OMPENIENISIOT C yIeTOM (haKTOopa ) KOH-
CTAHTBI CKOPOCTEH JIMHEWHBIX MO KOHIECHTPAIUU aproHa
peakumii (1) u (4) (cMm. Tabnuily), a TAHTEHCHI yrjla HAKJIOHA
— CYNEPIO3UINIO KOHCTAHT CKOPOCTEH TPEXYaCTHYHBIX peak-
uuii (2), (3) u (5), (6).

Jns pa3yiesieHus: KOHCTAHT CKOPOCTEH TPEeXYaCTHYHBIX
HPOIIECCOB MPH KaXIOM JTaBJICHUH T'a30BOW CMeCH ObLIN I0-
CTPOCHBI 3aBUCHMOCTH CKOPOCTEH Ie3aKTUBAIIMU OT KOHIICH-
Tpaiuu kceHoHa (puc.S). IIpu 3TOM, KaKk U ClIeayeT U3 BbI-
paxenwuii (17), (18) (B ucciieToBaBIIMXCSI CMECSIX KOHIIEHTpa-
WSl AproHa OT COOTHOIIEHUS! KOMIIOHEHTOB B CMECH TIPaK-
THYECKH HE 3aBHUCUT), IKCIIEPUMEHTAIHHBIE TOYKH C XOPOITIeH
TOYHOCTBIO JIOKIJIUCh Ha NMPsIMblE, TAHTCHC YIJia HAKJIOHA
KOTOPBIX [UIsl KAXJOTO JAaBIIeHHs ompejenser k3[Ar] u
ke[Ar]. ITocTpoeHHEe 3aBUCUMOCTEH 9TUX BEJIMYUH OT KOHIIECH-
Tpaiuu aprona (puc.6) mokas3ayo, YTo OHU XOPOIIIO JIOKATCS
Ha MPsIMbIE, BBIXOISIINE U3 HaYaIa KOOpIUHAT. BerunciieHue
TaHIeHCa YIJia HAKJIOHA 3THUX MPSIMBIX (C YYETOM 7) IIO3BOJISI-
€T OIpeICIUTh KOHCTAHTHI CKOpocTel peakuuii (3), (6), a npu
BBIYUTAHUY Ok 3 U Ok U3 TAHTEHCOB YIJIa HAKJIOHA MPSMBIX HA
puc.4 onpenenuTh KOHCTAHTHI Ui peakuuid (2) u (5) (cM.
TabymIy).

3akrouenne

AHau3 NpOBEEHHOI0 U3MEPEHUsI KOHCTAHT CKOPOCTEH
JIBYX- M TPEXYACTUYHBIX TUIA3MOXUMHYECKUX PEAKIIHIN Ie3aK-
THBAIIMK COCTOSIHUI 65’ aToma Xe B cMecsix Ar—Xe (i1s He-
KOTOPBIX PEaKIUil — BIEPBBIC) MOKA3BIBACT, YTO KOHCTAHTHI
CKOPOCTE# peakiuii TYIIeHHsI ATOMOB KCEHOHA B CTOJIKHOBE-
HHSX C IByMsI aTOMAMHE aproHa BecbMa Mabl (k< 1033 cm®/
C) U B JIa3€PHBIX CMECSIX C XapaKTEPHBbIM COCTAaBOM Ar :Xe =
100:1 poJsib 3TUX peakIuil B mpoleccax Ae3akTUBaIu pado-
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Puc.6. 3aBucumMocTb k3 OT KOHUEHTpAIMU AT.

Yero raza mnpenedOpexnmMo mana. HampotuB, posib Tpexua-
CTHUYHBIX PEAKIUI CTOJKHOBEHMI C aTOMaMM aproHa M Kce-
HOHA CYIIECTBEHHA, MPUYEM IIOJIYYEHHbIE KOHCTAHTBI CKO-
pocteii (k = (3—4)-10732 cMm®/c) He CHUIILHO OTJIMYAIOTCH OT
npeAcTaBlieHHOW B pabote [13] u mosy4yeHHBIX paHee B [16,
22-24] nna coctosiHuil 6s. Posb NBYyX4acTUYHON BHYTpPH-
MYJbTUIUIETHON peJlakcalyi ¢ y4acTHeM aTOMOB aproHa
Takxke cymectBenna (k = (1-2)10"% c¢m3/c). Halinennas
HAaMM KOHCTaHTa CKOPOCTH TaKXE€ XOPOIIO COTrJIacyeTcs ¢
moJtyueHHOU paHee [16, 22] nis coctostauit 6s. OqHaxo ciaemy-
€T OTMETHUTh, YTO U3BECTHBIE K HACTOSIIEMY BPEMEHH KOHC-
TaHTBI CKopocTeil peaknuii (1), (4) st cocrosiHmii 65’ pu-
MEpHO Ha JIBa MOPSIKA MPEBBINIAIOT MPEICTABJICHHBIC B HA-
crosiiei padore.
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D.A.Zayarnyi, LV.Semenova, N.N.Ustinovskii, L.V.Kholin, A.Yu.Chu-
gunov. Collisional deactivation of the 6s’ states of the Xe atom in the
active medium of a high-pressure Ar—Xe laser.

The method of absorption probing was used to investigate colli-
sional deactivation of resonant (6s'[1/2}]) and metastable (6s’ [1/2]3)
states of the Xe atom in high-pressure Ar—Xe mixtures with low Xe
concentrations. The rate constants were determined for the following
plasma-chemical reactions: Xe(6s') + Ar — Xe* + Ar [(1-2)-101% cm¥s,
Xe(6s') +2Ar — ArXe* + Ar (less than 1073° c¢m®/s), and Xe(6s’) + Xe
+Ar — Xej + Ar [(3-4)-10732 cmf/s)].



