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AKTHBHBIE CPEJIbBI

PACS 34.50.Fa; 35.10.-d; 42.55.Lt

/lezakTuBanusi 3s-ypoBHeil aToMa HeOHA
IPH CTOJKHOBEHHUSIX C HEOHOM, APrOHOM, KPUIITOHOM H KCEHOHOM

J.A.3aspusiii, 1.B.Xomn, A.}O.Yyrynos

Memooom abcopoyuonozo 30HOUPOEAHUA UCCACOO8AHBL POYECCHI CMOAKHOSUMEAbHOL Oesakmueayuu cocmoanuii 3s (1P, 3 Py,
3Py u’Ps) amoma Ne ¢ uucmom Ne u e2o cmecsix ¢ Ar, Kr u Xe. H3mepervl KOHCManmol ckopocmu 06pazoeanus sxcumepog Ne;
8 cmoaknosenuax Ne*(3s) ¢ 08yma amomamu Heona, cyMMaphbie KOHCMAHMbl NeHHUH208CKOU U ACCOYUAMUBHOI UOHU3AYUL
apeoHa, KpunmoHa u KCEHOHA, NPOBeOeHAd OYeHKA C8epXy KOHCHMIAHM CKOPOCIU 6HYMPUMYAbIMUNACMHOI peiakcayuu 3s-co-

CMOAHULL 8 CIMOAKHOBCHUAX C HCOHOM.

Beeaenne

ITporiecchl pa3pyIlieHUs HIKHUX BO30YXKJICHHBIX COCTOSI-
Huit atoMa Ne 3a cueT MOHU3AIMY HEBO30YK/ICHHBIX AaTOMOB
R 1pyrux ra30B MHTCHCUBHO M3y4YarOTCS B TEUCHUE HECKOJIb-
KUX JECSITKOB JIeT, HAYMHASI C MOMEHTA OTKpbITHS [IleHHUH-
roM B 1927 r. [1] peaxnunii MEHHUHTOBCKOW W aCCONMATUBHOM
MOHU3AINH:

Ne(3s) + R>Ne + R* +e, @)
Ne(3s) + R—>NeR™* +e. 2)

ITpu 3TOM 1OCTATOYHO NOAPOOHO UCCIIEAOBAIUCH IHEPTETU-
YeCKHe 3aBUCHUMOCTH CEYEHUH MPOLECCOB MOHMU3ALMH TIPU
KOMHATHBIX M HOBBIIIEHHBIX (MpuMepHO 10 | 9B) Temmepa-
Typax [2—6], koappunueHTs BeTBICHHSI IJIs1 PEAKIIAN TIeH-
HUHTOBCKO M acconMaTUBHON MoHM3anuu [7 — 9], sHepreru-
YeCKHe CIEKTPhI poxkaaronuxcs 31ekTpoHos [10], nuddepen-
[aJIbHbIE CEYEHHS YIPYIUX B3auMoseicTsuii [11]u 1. 1.

B nocnennee BpeMst HHTEpeC K TOJ0OHOTO poaa UCCIIeI0-
BaHUSIM 3HAYATEIHLHO BO3POC B CBSI3H C YCTIEXaMH B Pa3BUTUHU
MOIIIHBIX KBA3MHETIPEPBIBHBIX JIa3epoB Ha 3p —3s-mepexoaax
atoma Ne [12—14] ¢ niimHamu BostH A = 585.3, 724.5 u 703.2
HM, IJIe Tu1a3zMoxumuueckue peaknuu (1), (2) ucrosab3yroTcst
111 9pPEeKTUBHOM, TaK HA3bIBAEMOI IIEHHUHT OBCKOM, OYKCT-
KM HIDKHHUX YPOBHEH J1a3epHbIX epexoaoB. [1pu aTom obHa-
PYXXHJIOCH, YTO PSI TYIIAIINX MIPOIIECCOB B AKTUBHBIX Cpeaax
TaKHX Ja3epOB UCCIIEO0BAH BCE K€ HEJOCTATOYHO. B uacTHO-
CTH, TIPU TOCTPOEHUM KUHETHYECKUX MOJIEJIeH JIa3epOB IO-
TpeOOBaJIOCh YTOYHEHHE KOHCTAHT CKOPOCTEH peakiuii, OT-
BETCTBEHHBIX 32 OIYCTOILICHHE TSDKEJIBIMA MHEPTHBIMHU Ta-
3aMH PE3OHAHCHOTO ! P|-COCTOSHUS, ABISFOIIETOCS HIKHAM
JIa3epHBIM YPOBHEM HanOoJiee KOPOTKOBOJHOBOTO JIa3epa C
A = 5853 HM.

Jns yTouHeHU s MeXaHu3Ma (POPMUPOBAHUS THBEPCHH Ha
00Cy)/TaeMbIX JIa3epHBIX MEPEXoJIax B HACTOSIIEH pabore
METOA0M abCOPOIIMOHHOTO 30HAUPOBAHUS U3MEPEHBI CYyM-
MapHble KOHCTaHTBI cKopocteit peaknuii (1), (2) mpu cTo-
knosenusix Ne(1Py) (em. Taxke [15]), Ne (3Py), Ne(3P;) u
Ne (?P>) ¢ Ar, Kr u Xe, oTAEIbHO I KAXIOTO U3 35-COC-
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Puc.1. CTpykTypa UCHIOJIb3yeMBIX ONITUYECKUX NEPEXOI0B.

TOSIHMI U3MEPEHBI KOHCTAHTBI CKOPOCTEN SKCHMEPH3ALIUH
Ne(3s) + 2Ne — Ne> + Ne (3)

U IMPOBEICHA OICHKA CBEPXY KOHCTAHTBI CKOPOCTH BHYTPU-
My.HI)TI/IHJ'IeTHOfI peirakcanuu 3TUX COCTOSIHUI

Ne (3s) + Ne — Ne'(3s) + Ne. “)

1. DkcnepuMeHTaIbHAST METOUKA

MeToauka U3MEpEeHHNA OCHOBBIBAIACH HA OMpPE/ICICHUN
XapakTEepHBIX BPEMEH pacmaja 3s-COCTOSHMUA aToMa Ne B
nocyecBeueHuu. [J1st 3Toro MeToqoM adbcopOIMOHHOTO 30H-
JUPOBAHMS UCCIIEIOBAJIACH JUHAMUKA MOTJIOLIEHUS TPOCBe-
YHBAIOIIETO UMITYJIbCA HA JJINHE BOJIHBI A OJTHOTO U3 3p — 3s-
MEPEX0J0B, COOTBETCTBYIOIIUX HCCIETYEMOMY 35-COCTOSI-
HUIO. BBIOOP KOHKPETHOTO p — S-TIEPeX0jia OCYIIECTBIISLICS C
Y4eTOM JIBYX (DAaKTOpPOB: BO-TIEPBBIX, MEPEXOJ JOJDKEH Jie-
KaThb B paboveM Iuana3oHe UCHOJIb3YyeMOTO B 9KCIIEPUMEHTE
JIeTeKTOopa u3jy4yeHus (B Hamem ciydae A < 630 HM), BO-
BTOPBIX, MEPEXOIY TOJDKHA COOTBETCTBOBATH JTOCTATOYHO
sIpKasi JIMHUS B CHEKTPE JIFOMUHECIIEHIIMH HCCIIETyeMbIX
AKTUBHBIX CPEJl, UCIOJIb3yeMast JJIsl TOUHOM HACTPONKH MpH-
MEHSIEMO#l CIEeKTpalbHOM ammapaTypbl. B omuchIBaeMBbIX
OKCIIEPMMEHTAX M3MEPEHHs BPEMEH pachajga ypoBHeH Py,
3Py, 3P, u 3P, npoBoamauch Ha mepexomax 3p'[l1/2],—
3s'[1/2]0(2 = 585.3um), 3p’[1/2], — 3s'[1/2]3 (A= 616.4 1m),
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Puc.2. OnTtuveckas cxemMa U3MEPEHUI:

1 —vMnynbcHbIN ucTouHUK cBeTa UCU-1; 2 — komuMupyroas JIMH3a;
3 — na3epHas KIoBeTa; 4 — (oKycupyromas JIMH3a; 5 — MOHOXPOMATOp
MAP-2; 6 — OOV 7 — mnadparMel TMaMeTpoM S ¢M; 8 — 3JIEKTPOHHBIN
My4OK.

3p[1/2], — 3s[1/2]) (% = 607.4 um) u 3p'[1/2], —3s[3/2])
(4 = 588.2 uMm) cootBeTcTBeHHO (pHcC.1). OT™METHM, 4TO TIEp-
BEIIl U3 9THX MEPEXO0B SIBJISIETCS JIA3EPHBIM.

DKCIEpUMEHTHl OBLTH BBIMOJHEHBI HA HMITYJICHOM
JlazepHoil yctaHoBke «Tanmem» [16] ¢ aneprypoit usmepu-
TEJILHOM KaMephbl 5 X 5 CM U UIMHOW aKTUBHOU cpenbl L =
100 cm. Bo3OysxieHue ucciieqyeMbIX Ta30BbIX Cpell U Hapa-
00TKa HEOOXOIUMBIX KOHIEHTpAIUMi 3s-COCTOSHUN HEoHa
OCYIIECTBJISLJIUCH AJIEKTPOHHBIM IYYKOM ceueHneM S x 100
cM ¢ 3Heprueid 2;1ekTpoHoB 10 300 k3B 1 MI0THOCTBIO TOKA
10 1.5 A/em?. TIy4oKk BBOAMICS B U3MEPUTENBHYIO KAMEPY
HEPIEHIUKYJISIPHO €€ ONTUYECKOW OCH 4epe3 pas3aeuTellb-
HYIO THUTaHOBYIO (poJsibry Tommmuoi 20 MkMm. B kavecTBe
HACTOYHHKA JJIEKTPOHOB UCIIOIH30BATACH JJIEKTPOHHASI Y-
Ka C XOJIOJHBIM KaTOJIOM, MUTAHUE KOTOPOH OCYIIECTBIISI-
JIOCh OT MATUKACKATHOTO TeHepaTopa ApkajapeBa — Mapkca
C eMKOCThIO KOHJIeHCaTOpoB 0.25 Mk®D B KaxJ0M Kackaje.
JIUTEeNbHOCTh MMILYJIbCAa 3JIEKTPOHHOTO TOKA C KPYTBIM
mepeHuM u  Oojiee  TOJIOTUM — 3agHUM  (PpOHTAMU
cocTaBIsIa ~ 3 MKC IO OCHOBaHUIo0. B mporrecce namepenuit
MPOMOJLHBIA pa3Mep JJIEKTPOHHOTO IyYKa M COOTBET-
CTBEHHO JIJIMHA aKTUBHOM 00JIACTH L MOTJIM YMEHBIIIATHLCS C
MIOMOIIbIO METAJUIMYECKUX O3KPAaHOB, YCTAHABIMBAEMBIX
BHYTPU JJIEKTPOHHOH MYIIKM HA MYTU PACHPOCTPAHEHHS
myuka. B KkauecTBe WMCCieAyeMoO#l Cpebl HCIOJIb30BAJHCH
HEOH BBICOKOHU 4nc-TOTHI (99.994 %) u ero cmecu ¢ Apyrumu
nHepTHBIMU razamu (Ar, Xe, Kr) Takxke BbICOKOW YUCTOTHI
(99.998 %); pabouee maBjeHHE B M3MEPUTEJILHOH Kamepe
nocrturajo 3.5 atMm.

Ha puc.2 nmpuBenena omrumueckasi cxema u3mepeHuii. B
Ka4eCcTBE UCTOYHMKA 30HJAMPYIONIETO CHTHAJIA MPUMEHSIICS
U POKONOJIOCHBIHM uctounuk ceera MCU-1 1 ¢ giurensbHO-
CTBhIO UMIIyJIbca u3ayueHus: ~20 mkc. Ha BbIxozae U3 ucTou-
HHUKa M3JIyYeHHE KOJUIMMHUPOBAJIOCH B IYYOK AMAMETPOM
50 MM ¥ TIOCJIe TPOXOXKIECHUS YePE3 KIOBETY 3 C HCCIIEAyeMOM
CMECBIO COOMpPAJIOCh HAa BXOJHYIO IIEJIb CBETOCHIBLHOTO
MoHoxpoMaTopa MJIP-2 5 ¢ mupakiMOHHON pEIICTKOR
1200 mTpux./MM B KauecTBE TUCHEPTUPYIOIIETO JIEMEHTA.
W3nyyenne, mpolieaiiee yepe3 MOHOXPOMATOP, KOTOPbIH
HACTPaMBAJICSl HA MEPEXOJ, COOTBETCTBYIOIIMNA OTHOMY M3
HACCIIETYEMBIX COCTOSIHHIA, PETHCTPUPOBAIOCH C TMOMOIIBIO
ckopoctHOTO POV 6 mapku 14 DJIY-OCHU u 3anomuHaro-
mero ocmuiorpada C8-13. BpeMeHHOe pa3pellieHue CHc-
TEMBI pErucTpaImuu coctaBisiio ~ 100 He. Tounas HacT-
poiika MOHOXpOMAaTOpa Ha MCCIEAYEMBIN Mepexo/ ocylie-
CTBJISJIACH TIPH BU3YAJbHOM HAOJIOJCHUU MOJIOXKEHUS U
SIPKOCTH JINHAW JIFOMUHEHCIICHIINY Ha BBIXOJIHOH IS MO-
HOXpOMATOpa MpH IIOCTENIEHHOM YMEHBIIICHUH IIIAPHHBI
IeJieil MOHOXpOMAaTOpa U HACTPOMKE €ro PerieTKh Ha Mak-
CUMYM IpouleIero u3ayyenus. OKoHyaTeIbHbIIA KOHTPOJIb
TOYHOCTH HACTPOUKH OCYIIECTBIISLIICS MIPU HAOIIOICHUU aM-
IUIUTYIbI curHasa oT @DV Ha skpaHe ocumiuiorpada.

Ha puc.3 npuBeieHa oiHa U3 OCIIILTOT paMM, HCIOJIB30-

-

Puc.3. OcnmiutorpamMmsl HMITyJIbca TIO- I
[JIOINEeHNS U3Iy4eHus ¢ 4 = 607.4 HM Ha ’
niepexone 3p[1/2]o — 33‘[3/2]]0 B uncToM (]
HEOHE (CM. TEKCT).

BaBIIUXCS JJIs1 U3BMEPEHU S XapaKTEPHBIX BpeMeH pacnaia 3s-
COCTOSIHUI TIOCJIe OKOHYAHUSI UMITYJIbCA HAKAYKH M OTpeie-
JICHHSI KOHCTAHT CKOPOCTEH OTBETCTBEHHBIX 32 3TOT PaCIal
IIa3MoXuMuueckux peaknuil. Kaxgas Takas ocuuiuio-
rpaMma IoJlyyajach HaJOXXEHHEM Ha JKpaHe 3allOMUHAIo-
mero ocumwuiorpadga Tpex curaanoB ot ®POV. Bepxuwmii
CHTHAJI SIBJISIETCSI HMITYJIbCOM JIFOMHAHECHCHIINH BO30YXKICH-
HOM aKTUBHOW Cpe/Ibl Ha UCCIICyeMOM Iepexo/e MPU BBIK-
moueHHoM MCU-1 (ypoBeHb HYJIEBOT'O IPOMTYCKAHS 30HTH-
PYIOIIIEro CHUrHajia), HWKHUU — coorBeTcTBYeT 100%-HOMY
nponyckanuto uznyueHusi UCH-1 (BbIkIroueHA 31K TPOHHAS
MyIIKa), CPeOHUH — YPOBHIO TPOIYCKAHUS H3JIyYeHUS B
BO30OYXXJCHHO cpejie.

B ycioBUSIX HACTOSIIETO JKCIEPUMEHTA, KOTJa CIEKT-
pajbHOE pa3pelieHre UCI0JIb3YeMOr0 MOHOXPOMAaTopa Co-
M3MEpPUMO C TOJIYIIUPUHON 30HAMpYyeMoTo mepexona [15],
00paboTka OCHMJIIIOTPAMM JOJDKHA TPOU3BOAUTHCS C UC-
MMOJIb30BaHUEM MOIU(DUIIUPOBAHHOTO 3akoHa bepa—Jlam-
6epra [17 —19], cBsI3bIBAIOIIETO U3MEPEHHBIA K03(DDUIIIEHT
npomnyckanust 7’ ¢ KoapPuuueHToM moroeHus k, mponop-
IIIOHAJIbHBIM KOHLUEHTPALUH UCCIIEyEMOI'0 COCTOSHUS:

In(1/T) = (kLY (5)

re y—0e3pa3MepHbIil GakTop, MPUHUMAFOIIHNN B 3aBUCHMO-
CTH OT COOTHOIIIEHUS! IIIMPUHBI JIMHUAYU TIOTJIOIICHHUS U CIIEKT-
paJLHOTO pa3pelieHuss U3MEPUTEIbHON CXeMBl OJIHO W3
3HavyeHuy, nexamux B umHTepBasie 0.5—1.0. B HacTosiei
paboTe IS KAKIOTO M3 YETBIPEX UCCIIETyEeMBIX IEPEX0JI0B
(puc.1l), pa3auyarolUXCS CTENEHBIO YAAPHOTO YIIMPEHUS,
3aBUCUMOCTH (DakTopa y OT HaBjieHUsT Ne onpeelIsich
9KCIIEPUMEHTAILHO 1O 3aBUCUMOCTSIM HIPOIYCKaHUS OT
JUTMHBI MTOTJIOIIAIOIEH Cpebl.

Ilpu u3MmepeHUH 7 YYUTBHIBAJIOCH, YTO ISl KaXKIOTO
TABJICHHS IPU (PUKCUPOBAHHOM K03 (HUITMEHTE MTOTJIONICHUS
k, T.e. B CTPOTO 3aJJaHHBII MOMEHT BPEMEHH fy OTHOCHUTE-
JIbHO HayaJjla UMITyJIbca HaKauky, 3akoH bepa —JlambepTa Ha
UCCIIeyeMOM MEPEX0/1€ MOXET ObITh MPEeACTABIIEH B BUC

Inln(1/7;=,,) = const + yInL. (6)

W3mMmepeHus mokasajy, 4TO Ui BCEX IMEPEXOJ0B MpHU
ycioBun 7 = 0.15-0.85, koria TOYHOCTh M3MEpPEHUs 3TOU
BEJINYMHBI JJOCTATOYHO BBICOKA, IKCIIEPUMEHTAJIbHBIC 3HAYC-
nus Inln(1/7) B 3aBUCHMOCTH OT In L AeCTBUTEIHLHO XOPOIIIO

1.0 7 Inln(1/T,—,)

0.5+
InL
0 T T T 1
3 4 5
2
-0.5¢f

Puc.4. XapaxkTepHble 3aBUCUMOCTH
Inln(1/7;=,,) ot InL na nepexone ¢ 1 ¢ |
A =607.4 am s cmecn Ne:Kr=
1000:1 mpu nasienun p=1.0 (/) u
0.4 at™ (2).

-1.5 1L
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0.9
0.7 1
Puc.5. 3aBucuMocTb napamerpa y ot
0.5 : “— JJaBJIGHUS p HEOHA JUIS MEPexoa ¢
0.3 0.6 0.9 p(at™m) } = 607.4 am.

Joxatcs Ha mpsimble (puc.4). C 0THOM CTOPOHEI, 3TO 0OCTOSI-
TEILCTBO YKA3bIBAET HA CIPABEMIMBOCTH 3AQIMCH B HAIIUX
9KCIIEPUMEHTAJILHBIX YCJIOBUSIX 3aKOHA IPOIYCKAHUS B BUJIE
(5), a ¢ Ipyroi —mo3BOJISIET 1O HAKJIOHY MOJIYYEHHBIX INpSi-
MBIX BBIYUCIATH MapameTp ). Pe3yabTaTsl TaKUX BBIYHCIIE-
HUU 7151 niepexoqa ¢ 4 = 607.4 HM, yCpeQHEHHBIE [T KaX-
JIOTO p IO HECKOJIbKUM 9KCIIEPUMEHTAJILHBIM CEPHSIM, Ipea-
cTaBJieHbI Ha puc.5. OTMeTUM, 4TO JJISl BCEX UCCIETYEMBIX
[EPEXOJ0B XOJ IOJIy4eHHbIX TaKUM OOpa3oM KPUBBIX Y(p)
KayeCTBEHHO COOTBETCTBOBAJ PACUETHBIM 3aBUCUMOCTSIM
pabotsr [17].

2. DKcnepuMeHT

Ilpoyeccwl dezakmugayuu 8 uucmom Heore. B ductrom
HEOHE I10CJIe OKOHYAHMSI UMITYJIbca BO3OYXXAECHUS U 3aBep-
LIEHUs] TPOIecca PEeKOMOMHAIIMN BTOPHYHBIX 3JIEKTPOHOB
JIe3aKTHBAIMs KaK MeTACTaOMIBHEIX (3Pg, 3P;), Tak U pe30-
naHcHbIX (1 Py, 3P;) yposHeii Ne, (hakTHUeCKn Takxke sSBIISIO-
LIUXCS METACTaOMIIbHBIMY U3-32 TLICHEHU s U3JTyUEeHUsL, OTIpe-
nensiercs: cToNkHOBeHUsIMU Ne (35) ¢ TSDKeJIbIMU YaCTULIAMU
(peakmuu 3xcumepu3anuu (3), BHYyTPUMYJIbTUIUIETHOR pe-
Jakcanuu (4) ¥ TyIIEHUS Ha aTOMaX M MOJIEKyJIaX mpuMecei
M ([M] ~ [Ne])):

Ne (3s) + M — Ne + npoiyKThI. @)

IIpu 3TOM MOC/Ie OKOHYAHHS BCEX PEKOMOMHANMOHHBIX U
peIaKCAIMOHHBIX MPOIECCOB, MPUBOMANINX K 3aCECHHIO
WCCIIETyeMbIX aTOMHBIX YPOBHEH, BpEMEHHOM XOJI 3aBUCH-
Moctel st HaceseHHOcTel Ne (3s) MoxeT OBITH mpencTa-
BJICH B BHJIE

[Ne (35)] (1) = Noexp (~t/7a), ®)
rae
17! = k3[Ne]® + k4[Ne] + k7 [M] )

— HOJIHAS] CKOPOCTB JIe3aKTUBAIMH 3TOTO COCTOSIHUS; k3, ka U
k7 — KOHCTaHTBI CKOPOCTEH COOTBETCTBYIOIIMX PEAKIH.
JlorapupmupoBanue COOTHOIICHUS (5) C yYETOM OXKH-
naemoit 3aBucumoctu k(f) ~ [Ne(3s)](f) mpuBOoIUT K clie-
JIIOIIEMY BBIPQKEHHIO JIUISI BPEMEHHOTo XxoJ.a Koaddurm-
€HTa MPOIYCKaHUs 30HIUPYIOIIEero curHaia 7 B mocjecBeye-

—_

Inln(1/7)

1 2 \‘\k\[(iAKC)

1

2+

Puc.6. Bpemennsbie 3aBucumoctu Inln(1/7) B 4MCTOM HEOHE Ha CHAIe UM-
IyJIbCa MOTJIOLIEH s 1J1st ypoBHs *Pympu p = 1 (1) u 3 at™ (2).

(ca[Ne]) /(1014 cp 3¢ 1)

3
2
1
Puc.7. 3aBucumMocTH NpHUBEICHHBIX
CKOpOCTEil [e3aKTUBAIUU 3$-ypOB-
Heii neona (t4[Ne]) ! oT koHmenTpa-
A YUCTOTO HEOHA JUISI ypPOBHEH . .
LP1(1),3P1(2),*Po (3) m3P2 (4). 0 5 10

HUU:

Inln(1/T) = const—yt/tq. (10)

Ha puc.6 npuBeeHbI XapakTepHbIE SKCIIEPUMEHTAJIbHBIE
3apucuMoctH Inln(1/7T) ot BpemeHH, oJIy4eHHbIe TPH 00pa-
0OTKe O TOYKaM 3aIHIX (HPOHTOB OCHUILIOTPAMM UMITYJIb-
COB MOTJIOILICHUSI 30HANPYIOIIETO U3JIyYeHusi ¢ /. = 607.4 Hm.
Bo Bcex ciyuasix mpu M3MEHEHHU JIABJICHUS] B U3MEPUTEITb-
HOoH kKamepe oT 1.0 mo 3.5 aT™ 3KCHEepUMEHTaJIbHbIE TOYKU
IpUMEPHO uYepe3 | —2 MKC MOcie NMPEeKPaIeHUsl 3JIeKTPOH-
HOTO TOKA HAKA4YKM C XOPOILIEH TOYHOCTBIO JIOXKATCS Ha
mpsiMble. DTO OOCTOSTEILCTBO MOATBEPXKIAET MPUMEHH-
MOCTb B HAIIMX YCIOBHUAX MOAU(UIIPOBaHHOTO 3aKkoHa be-
pa—Jlambeprta (B mHTEpecyrorieM Hac auana3zone 7 = 0.15—
0.85 mapameTp y OKa3bIBaeTCS HE 3aBUCIIIUM OT k). Ilpu
9TOM B cOOTBeTCTBHH ¢ (10) TaHreHe yriia HAaKJIOHA PSIMBIX C
y4ueToM (akTopa y 3a1aeT CKOPOCTh 1€3aKTUBAIIH.

715 4rcTOrO HeoHa MoJIy4aeMble TAKIM 00pa3oM dKCIie-
PUMEHTAIIbHBIE 3HAYEHUs ]| yI0OHO TPE/ICTABATH B BHJIE
3aBHCHMOCTH OT KOHICHTPAIINH HeoHa Betuanibl (14[Ne]) !,
T. €. CKOPOCTU AE3aKTUBALMY, IPUBEICHHON K KOHIIEHT ALK
HeoHa (puc.7). [Ipu 3TOM B COOTBETCTBHH C OXKHIAEMbIM H3
BbIpakeHusl (9) JIMHEHHBIM XapaKTepOM 3TOW 3aBUCMOCTH:

(ta[Ne]) ™" = k3[Ne] + ks + k7[M]/[Ne], (11)
9KCHEPUMEHTAJIbHBIE TOYKHM OKa3bIBAIOTCS JIeXKAIIUMHU Ha
MPSIMBIX, TAHTEHCHI yrilda HAKJIOHA KOTOPBIX ONPEAEIISIOT
KOHCTAHTBI CKOPOCTell 00pa3oBaHus 3KcMepoB Ne, B KBa-

Tabun.1. KoHCTAaHTBI CKOPOCTH 00pa30BaHMs IKCUMEPOB B peakuuu (3)
1S pa3nunuHbix coctosiHuii Ne (3s) B unctom Ne.

Koncranta CKOpOCTH

Vposenb Ne Jlutepatypa
(1034 cmO/c)

ip 30 [20]
! 6.0+09 Hacrosias pabora

2.5 [20]

3P 30 [21]
2.2+40.3 Hacrosiias pa6ora

41 [22]

3P, 30 [20]
2.3+0.3 Hacrosias pabora

5.0 [23]

3 49 [24]

Pa 5.0 [20]
1.124+0.15 Hacrosias pabora
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Ta6:1.2. KOHCTaHTBI CKOPOCTEH JBYXYACTUYHOH CTOJKHOBHUTEIbHOI
penakcanuu B peakuusx (4) u (7) (ks + k7[M]/[Ne]) mius pa3iamdHbIx
coctosinmii Ne (3s) B unctom Ne.

Koncranra CKOpOCTHU

VYposenb Ne (10~ ev¥/c) Jlutepatypa
ip 160 [22]
! 0.14+0.05 Hacrosimias pabora
0.8 [23]
1 0.6 [20]
P 12 [21]
0.454+0.1 Hacrosimas pabora
3p 5.2 [22]
! 0.6+0.15 Hacrosmas pa6ora
4.1 [23]
3p, 0.46 [22]
09+0.2 Hacrosimas pabora

JIPATUYHOM O KOHIEHTpAIMK HeoHa peakiui (3) (tabdin. 1), a
TOYKH TIEPECEUCHUs] MPSIMBIX C OCBEO OPJIMHAT ONPEIEISIOT
CyMMapHbIe KOHCTAHTBI CKOPOCTEH JIMHEHHBIX M0 KOHIIEHT-
pamuu HeoHa peakuuid (4) u (7), T.e. 3a4a0T BEPXHIOIO
IrpaHuLly KOHCTAHTBI CKOPOCTH BHYTPUMYJIbTHUILIETHOR pe-
Jtakcanuu (TabJr. 2).

HeBricokne u3mepsieMble CKOPOCTH [e3aKTHBAIMMA Ha-
KJIAIBIBAJIM B HACTOSIIIEM JKCIEPUMEHTE BEChbMa JKECTKHE
TpeOOBaHUs HA YACTOTY HMCCIIeAyeMOoi cpenbl. Tak, kaxmas
HOBAsl 9KCHEPUMEHTAIbHASl TOYKA CHAMAJACh IPU MOJTHON
3aMEHe Ta3a IMocje TIIATEJIbHOM OTKAYKH M3MEPUTEJbHOU
kamepsl (1o 1 mIla) u, MO-BO3MOXKHOCTH, Cpa3y MOCIE ero
Hamycka. Takasi mporeaypa no3BoJIsijIa UCKIIFOUUTh HAOITIO-
JIaBIlieecs] B OKCIIEPUMEHTAX YKOpOYECHHUe 3ajHero (ppoHTa
UMITyJIbCa TIOTJIOIICHUSI 0 Mepe HAKOIUICHUs TpuMecel B
U3MEPUTENBHOM Kamepe.

31ech ciieqyeT OTMETUTD, YTO MCIOJIb3YeMBbIH B paboTe
METOJI U3MEPEHUsI CKOPOCTEH KMHETUUECKHUX MPOIIECCOB IO
UX BJIMSIHUIO HA XapaKTepHbIe BpeMeHa pacnaga Bo30YX/IeH-
HBIX COCTOSIHUI B MOCJIECBEUCHUU [AET, BOOOIIE TOBOPS,
OIICHKU CBEPXY Il KOHCTAHT CKOPOCTEH aHAIU3UPYEMBIX
peaxkmuii. DTO CBS3aHO C TE€M, YTO IMOCJE 3aBEPIICHUS pe-
JIAKCAIIUN BBICOKOBO30YXJICHHBIX COCTOSIHUI HACEJICHHOCTH
UCCIIeTyeMbIX YPOBHEW OKA3BIBAIOTCSI CYIIECTBEHHO BBIIIIE
PABHOBECHBIX M MPAKTUYECKH JIFOObIe HEKOHTPOJIUPYEMbIE
IIPOLIECCHI TPUBOIST JIMIIBL K YKOPOUYEHHIO 3aJHUX PPOHTOB
UMITyJIbcOB Torjoienus. [lo Hamemy MHEHHIO, UMEHHO
3TUM OOCTOSITENILCTBOM OOBSICHSETCS TOT (PAKT, YTO KOH-
CTaHThl OOCYXJIaeMBIX MJIA3MOXUMHUYECKAX PEaKIid (CM.
Tab6:1. 1, 2), moJIyueHHbIE B MPEALIECTBYIOIUX paboTax apy-
rux aBTOpoB [20—23], B OOJIBIIMHCTBE CllyyaeB ObLIM 3a-
METHO OOJIbllie HalIEHHBIX B HacTosilel pabore. [leyno B
TOM, YTO MPEXHUE U3MEPEHUS OCHOBBIBAJIUCH HA HAOIIOIE-
HUM 332 HACEJICHHOCTSIMH YPOBHEHl HEOHAa B ITOCJIECBEUCHHUU
npy BO30yX/IEHAM HEOHA HU3KOTO maBjenus (5-10'7—-8-1018
M~ 3) UMIYJIBCHBIM 3JIEKTPUYECKUM pa3psaaoM. CToJb HU3-
KM€ KOHIIEHTPAIIMU HEOHA MPUBOIAT K HEOOXOIUMOCTH yueTa
B IIpoIiecce JIe3aKTUBALUHU 3PPEKTOB, CBI3aHHBIX C HAJTMYHUEM
B BO3OYXXICHHOW Cpelie JOITOXUBYIIUX BTOPHYHBIX JJIEKT-
POHOB, a TaKXe MOTOJHUTEIbHBIX aTOMOB IIPUMECH, Hapa-
OaTbIBaeMbIX B pa3psife B mporecce Bo3Oyxaenus. Kpome
TOTO, B CJIy4ae HU3KUX JaBJICHUI BO3HUKAIM TOTIOJTHUTEIb-
HbI€ TPYAHOCTH IPU pa3/IeIeHNU JIUHEHHBIX U KBAIPATUIHBIX
10 JABJICHUIO WICHOB B 3aBUCHMOCTSIX JJISI HACEJICHHOCTEH
HCCTIEAyEMBIX YPOBHEH.

Hesaxmugayus neona opyumu unepmuvimu 2asamu. Bse-

JICHHE B HEOH JOOABOK TSDKEJIBIX HHEPTHBIX Ta30B R MPUBO-
JIUT K TIOSIBJICHUIO AOMIOJTHUATEIbHBIX KAHAJIOB Je3aKTHBAIMN
coctosinuii Ne (35) 1 HeOOXOIMMOCTH BKJIFOUEHHS B (POPMYTY
(9) IOMOJIHUTENBHBIX YJIEHOB, OMPENEISEMbIX PEaKIUsIMU
(1), (2) u 3aBUCAIMX OT KOHIEHTPALUHU 3TUX T00ABOK:

vy = ka[Ne]® + ka[Ne] + k[M] + &y [R], (12)

raek, = ki + k>—cyMMapHas KOHCTaHTa CKOPOCTH PEAKITHHA
(1), (2), ocHOBHOI1 BKJIAJT B KOTOPYIO BHOCHUT, IO-BHIUMOMY,
TIEHHUHT OBCcKasi nonnzanus [9]. st ynporieHust oopaboTku
IKCIEPUMEHTAIBHBIX 3aBUCUMOCTEN M MOBBINICHUS TOYHO-
CTH OTIpeJeNIeHust kp ISl KaXJ0To 3s-ypOBHSI HEOHA B MPO-
1Iecce U3MEPEHMI BLIOMPAJIMCh TAKHE JMATIA30HbI JTaBJICHUN
(p=0.2-1.0 aT™M) ¥ COOTHOIIIEHN! KOMITOHEHTOB Ta30BBIX
cmeceit (Ne:R ~ 1000:1-40000:1), uToObI OJJHOBPEMEHHO
BBITIOJTHSIJIOCH JBA YCJIOBHS: 1) CKOPOCTH TEHHUHTOBCKHX
MPOLIECCOB CYIIECTBEHHO MPEBBIILIAIN Obl CKOPOCTU IPYIHX
TYIIAIIUX TPOIIECCOB, T.€. ObLIO ObI CIIPaBEIJIMBO COOTHO-
LIeHne

g~ ky[R],

(13)

2) CKOpOCTH UccleayeMbIX peakuuil kp[R] Obuin Gb1 Bee ke
3HAYUTEJILHO MEHbIIE XapaKTepPHBIX CKOPOCTe# perakca-
[UOHHBIX MPOIECCOB, TAKUX KAaK JUCCONUATUBHASI PEKOMOU-
HAIWSI

Nej + e — Ne* + Ne, (14)
MEXMYJIbTHIICTHAS PeJIaKCaIHst
Ne (3p) + Ne —» Ne(3s) + Ne (15)

U APYTUX, IPUBOISIINX K 3aCEJICHUIO HCCIIETyeMOTO YPOBHS.
OTMeTHM, YTO B SKCHEPUMEHTAX C YUCTBIM HEOHOM IIOCIIE/I-
Hee yCJIOBUE BBINOJIHSJIOCH aBTOMAaTHYECKH.

CrenyeTt Takxe UMETh B BUY, YTO B OTJIMYME OT YUCTOTO
Ne B IpHUCYyTCTBUU TSKEJbIX UHEPTHBIX T'a30B KaXAbId aKkT
Ne3aKTUBAIMHA B peakisix (1) u (2) compoBoxaaeTcs mosiBlie-
HUEM OJTHOTO BTOPHYHOTO JJIEKTPOHA, PEKOMOMHUPYIOIIETO
3aTeM B LIENIOYKE peaKIMii TUa

R"' + Ne + R(Ne) — R; (NeR") + Ne, (16)

(17

Taxum 06pa3zomM, KOHEYHAsI KOHIIEHTPAIU s 3JICKTPOHOB B
ra3oBO CMECH COXpaHsIeTCs U NOCJIE 3aBEPIIECHUS] PEKOMOU-
Hanuu (peakuus (14)) BTOPUYHBIX 2JIEKTPOHOB, HApaOOTaH-
HBIX B CpeJie IO NeHCTBUEM UMITYJIbCA SJIEKTPOHHOTO TOKA.
Hanuume Takux 3J1eKTPOHOB AOJKHO MPUBOIUTD K MOSIBIIE-
HUIO TIOTIOJTHUTEIHHBIX KAHAJIOB TYIICHUS] pe30HAHCHBIX COC-
TOSITHUH

Ne('P; > P)) +e— Ne+e,

Ri(NeR") +e — R* + R(Ne).

(18)

CKOPOCTH KOTOPBIX JIUHEHHO 3aBUCAT OT U3MEHSIOIIECHCS BO
BPEMEHN KOHIIEHTPAINH 3JIeKTPOHOB N,. TeM He MeHee mpu
00paboTke 3aaHUX (POHTOB OCHUJJIOIPAMM HMITYJIHCOB
MPOIYCKAHUS IKCTIEPUMEHTAJIbHBIE TOUYKA BPEMEHHBIX 3aBH-
cumocrteit Inln(1/7)(¢) Bce ke JOKUIUCh HA TPSIMbIE. DTO
MO3BOJIIIIO CAENATH BHIBOJI O TOM, YTO B HAIIUX IKCIEPH-
MEHTAJIbHBIX YCJIOBHSX B COOTBETCTBUU C COOTHOIICHHUEM
(10) cxopocTr Ae3aKTUBAIIAI r(fl OT BpeMEHH He 3aBUCST U
BiMsiHMEM peaknuii (18) Ha HUX MOXKHO IpeHebpedb. AHAIO-
TUYHBIA BBIBOJ MOJXHO CHIEJATh U MPHU KOJUYESCTBEHHOM
CPaBHEHMH M3MEPEHHbIX 3HAYEHHH T ! CO CKOPOCTBIO TyIlIe-
HUSL 3JIEKTPOHHBIM yAapoMm (va) N,, BBIYUCISIEMOM C HCIIOTIb-

30BaHHEM ANpPOKCHMANMOHHON GopMyJibl ISt (va), B3SITOM
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[R] (1016 cm3)

Puc.8. 3aBucMMOCTHU CKOPOCTEH [Ie3aK TUBAIIH rd’l

KCeHOHa (A).

u3 paboTsl [24].
Ha pwuc.8 mms Bcex ueThipex ypoBHeil Ne TpuBeIeHBI

Ta6.3. KOHCTAHTBI CKOPOCTEH MPOIECCOB MEHHUHIOBCKOI M accolua-
TUBHOM moHm3amuu (ki +kz) noist pasnuunbix coctostHuit Ne (3s) ¢ yua-
CTHEM pa3JIMYHbIX HHEPTHBIX Ia3oB R.

Koncranta CKOpOCTH

Vposenn Ne R (10-10 en/c) Jlutepatypa
Ar 20+5 Hacrosimas pabora
'p, Kr 2745 —»—
Xe 36+7 —»—
Ar 1.1+0.1 [5]
1.05+0.2 Hacrosuias pa6ora
3Py Kr 1.134+0.07 [5]
1.0740.2 Hacrosmas pabota
Xe 1.14+0.2 [5]
1.43+0.2 Hacrosmias pabora
Ar 1.6+0.1 [5]
0.9640.2 Hacrosuias pabora
3p K 1.1+0.1 [5]
3p, r
0.56+0.1 Hacrosmias pabora
Xe 1.7+0.2 [5]
1.344+0.2 Hacrosiias pa6ora
0.69 [3]
Ar 0.974+0.05 [5]
1.35+0.3 Hacrosmas pabora
0.71 [3]
3p, Kr 0.75+0.06 [5]
1.3540.3 Hacrosias pabora
0.74 [3]
Xe 0.940.1 [3]
1.354+0.3 Hacrosimas pabota

0 0.5 1.0 1.5 [R](10% cm™d)

cocrosinuit ' Pi(a), 3Py (6), 3Py (6) 1 3P (2) OT KOHIEHTpALMU B CMECH KPUNITOHA (@), aprona (1) u

3aBHCHMOCTH CKOPOCTEH [I€3aKTHBALMK T, | OT KOHIEHTpa-

[IUU B UCCJIEYEMBIX CMECSIX TYIIAIIMX 100aBOK. [TOCKOJIbKY
OKCIIEpUMEHTAJILHBIE 3HAYEHUS T ! Ha Bcex Tpadmkax xo-
pOIIIO JIOXATCS HA MPsIMbIe, MPOXOJSIINE Yepe3 Havalo
KOOPJIMHAT, MOXHO CHIEJIaTh BBIBOJ O TOM, YTO OOCYXXJaB-

I€eCA BBIIIEC YCIIOBUC

kp[R] > k3 [Ne)* + ky[Ne] + k7 [M] (19)

JIEACTBUTEIHHO BBITIOJIHSIETCS. [Ipr 3TOM COTJIaCHO COOTHO-
miennto (13) TaHreHc yria HaAKJIOHA MPSIMBIX COOTBETCTBYET
UccleyeMbIM KOHCTaHTaM CKOPOCTH kp, (Tab. 3).

OCHOBHOI1 1IeJIbI0 HACTOSIIMX 9KCIEPUMEHTOB SIBIISLIIOCH
“3MepeHne KOHCTAHT CKOPOCTEH paHee MPaKTHYECKU HE UC-
CJIeTOBABIIUXCS] PEAKIMN TYIIEHUS] ApTOHOM, KPHIITOHOM H
KCEHOHOM Pe30HaHCHOro ypoBHs ' P atoma Ne. Ha nepsoii
CTaauy METOJUKa IpoBepsilach Ha OoJiee MCCiIeJOBAHHbBIX
ypoBHAX 3Py, 3Py u 3P, 1 KOTOPBIX IIOJIyYEHHBIE KOH-
CTaHTBI MOXXHO CPAaBHHUTH C JaHHBIMU paboT [3, 5]. T1pexe
BCero u3 TadJ1. 3 BUAHO, UTO IS ITUX TPEX YPOBHEH HeOHA
KOHCTAHTBI CKOPOCTEH MEHHUHT-MOHU3AIINY JIEXKAT B JUala-
3oHe (0.6—1.5)-1071° cm3/c 1 moBOSIBHO Clabo 3aBUCAT OT
TUNA UCHOJIb3yemMol mpuMecu. CpaBHUBAs Halld Pe3yJib-
TAThI C TOJYYEHHBIMHU I10 CXOXel a0COpONMOHHON METOTNKE
B [5], MOXHO OTMETHUTD, YTO JUJISI METACTAOMIILHOTO YPOBHS
3Py KOHCTAHTHI B NPEENax OIIMOKM M3MEPEHHI PAKTHYE-
CKH COBIMAJIAIOT, B TO BPEeMsI KaK JIJIsi pe30HAHCHOTO YPOBHS
3P| u3MepeHHbIE HAMU 3HAYEHUS OKa3bIBaroTCs B 1.5—2 pasa
MeHbIIUMU. 7151 npyroro, HanboJiee uccaeI0BaHHOTO MeTa-
CTaGUIBHOTO YPOBHS 3P, TIOJNYYEHHBbIE HAMHU 3HAUYCHUS,
HAIIPOTHB, B Te e 1.5—2 pasa OoJblire, 4eM NMpUBEICHHbIEC B
OOJIBIIMHCTBE TPEAIIECTBYIOIUX PAOOT IPYTHX aBTOPOB.
OHako BBIYKMCICHHBIC MO HAWICHHBIM HAMHM KOHCTAHTAM
CCUCHUS] TICHHUHT-UOHU3AIMU JJIE 3TOTO YPOBHS BecbMa
OJIM3KH K TIOCJICAHUM JTaHHBIM paboThl [4], T/ie NpUMEHSIaCh
OTJIMYHASl OT Halllell MEeTOAMKa M3MEPEHUN C HCIIOJIb30Ba-
HHUEM CXEMBI MTOTIEPEYHBIX TYYKOB.



238 «KBanToBas a5ekTpoHuKa», 22, Ne 3 (1995)

J.A 3aspuviii, U.B.Xomun, A.FO.YUyryHos

Juist HauGoJiee BHICOKOJISKAILETO PE30OHAHCHOTO YPOBHS
! P| m3MepeHHbIE B HACTOSIIEH pab0Te KOHCTAHTEI CKOPOCTER
06CYXKIAeMBIX PEaKIHil MOHU3AIMA COCTABJISAIOT ~3-107°°
cM/c, T. €. 6oJIee YeM Ha TTOPSIIOK MPEBBIIIAIOT aHAJIOTMYHbIE
KOHCTAHTHI I ApYyrux 3s-cocrostHuit atoma Ne. DTOT pe-
3yJbTAT HAXOJUTCS B COTJIACHU C PE3YJIbTATAMU JIa3ePHBIX
9KCIEPUMEHTOB, T/€ MPU MPOUYUX PABHBIX YCIOBUSX MOPOT
BO3HUKHOBEHUS TeHEpAIMK Ha Tiepexoie ¢ 4 = 585.3 uMm (cm.
puc.l) oka3pIBaeTCsl CYIIECTBEHHO HUXeE, 4YeM Ha APYrux
J1azepHbIx 3p—3s-nepexonax [14], u cooTBeTCTBYET NpejicTa-
BJICHUSIM, COTJIACHO KOTOPBIM CKOPOCTH TYIICHUS B peak-
[USX TIEHHUHTOBCKOW M aCCONMATUBHON MOHU3AIUU OOJIbIIIe
JUISI yPOBHEH C BBICOKMMU BEPOSITHOCTSIMHM PaIMAIIIOHHOTO
pacmama [25] (BepOATHOCTH PE30HAHCHOTO mepexoma 'Pj—
ISy OoJiee YeM HA TOPAIOK MPEBBIIIAET BEPOSATHOCTD JPY-
roro pe3oHaHcHoro nepexomna 3Py — 1S, [26]).

3akIrouenune

ITomyuennnie B HacTOsIIEH pabOTe KOHCTAHTHI CKOPOC-
Tell KBaAPATUYHBIX MO JABJICHUIO PEaKIUi SKCUMEpPU3aIuu
nexart B auanasone (1-6)-10-3% cmO/c, T. €. OHU 3HAYUTETBHO
MEHbBIIIe KOHCTAaHT CKOPOCTEH aHAJIOTMYHBIX PEaKIUi IS
TSXKEJIbIX MHEePTHBIX Ta3oB (cM., Hamp., [27]). TTockosbky
CKOPOCTH JIMHEHHBIX MO JIABJICHUIO peakinii (4) Takxe HeBe-
mku ((1-9):10-15 cm3/c), 3T0 03HAUAET, YTO Ha MPAKTUKE B
pabounx nmama3oHax MaBJICHWH JiazepoB Ha 3p—3s-mepe-
xoJax atoMa Ne peakuy TYIIEHUs HEOHAa CAMHM HEOHOM
HE MOTYT UTPaTh CKOJIbKO-HUOYIb 3aMETHOHM POJIU B JIe3aK-
THBAIIMY HUXKHUX Ja3€PHBIX YPOBHEH.

B To xe BpeMsi m3MepeHHbIe B pabOTe KOHCTAHTBI CKO-
pocTelt peakiuii IEHHUHTOBCKOM U ACCONMATUBHOM MOHU3A-
[IUH TSDKEJTBIX MHEPTHBIX Ta30B JiekKaT B Auana3oHax (2.7—
3.6)'10°°, (1.0-1.4):10 11 (0.6 —1.3)-10 19 cm3/c qns ypos-
Heit Py, 3Py u 3P| COOTBETCTBEHHO U cocTaBJsitoT 1.35-10-10
cM?/c i yposus 3P, Takum 06pa3om, 3TU peaknuu Jeii-
CTBUTEJILHO SIBJISIFOTCS. OCHOBHBIM KaHAJIOM OITYCTOIICHUS
HIOKHUX JIA3ePHBIX YPOBHEH, a MOJIyYeHHbIE KOHCTAHTBI UX
CKOPOCTEH, OCOOEHHO [JIi MAaJIOUCCJEIOBAHHOTO paHee
ypoBHs ! Py, IPECTABNISAIOT MHTEPEC JIJIsl U3YUEHUSI KHHETUKY
U TOCTPOCHHUSI MaTeMAaTHYECKHX MOJesed OO0CYXIaeMbIX
JIa3epoB.

JJ1sl MOMHOTHI KAPTHHBI OTMETHM, YTO HCIOJIb3yeMasl B
paboTte MeToIMKa He TIO3BOJISIET 110 aHAJIOTHH ¢ paboToit [19]
UCCIIEI0BATh XapaKTepHbIE BPEMEHA PEaKLuil 3KCuMepH3a-
WY TAOA

Ne (3s) + Ne + R — Ne5 (NeR*) + R(Ne), (20)

MOCKOJIBKY TPH OXHUIAeMbIX KOHCTAHTAaX CKOPOCTEH 3THX
peakiuit Mmenee 10732 cM®/c OHM HE MOTYT BHECTH CYLIECTBEH-
HOTO BKJIaJia B IPOIIECC 1€3aKTUBALIUH, OTIPEIeIsieMblii ObIC-
TpeIMH KOHKypupytommmu peakmusmu (1), (2). Ogaako mo

TOH XK€ IPUYMHE BJIMsHUE peakiuii (20) Ha KUHETUKY JIa3ep-
HBIX Cpell MPU XapaKTepHBIX AaBieHUsX p < 10 atM Takxke
OKa3bIBACTCS HE3HAYNTEIbHBIM.
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D.A.Zayarnyi, I.V.Kholin, A.Yu.Chugunov. Deactivation of 3slevels
of the neon atom by collisions with neon, argon, krypton, and xenon.

The absorption probing method was used in an investigation of the
collisional deactivation of the 3s ('Py, 3Py, 3P, and 3P,) states of the Ne
atom in pure Ne and in its mixtures with Ar, Kr, and Xe. The rate
constants of the formation of Ne> excimers in collisions of Ne*(3s) with
two neon atoms, and the total Penning and associative ionisation rate
constants of argon, krypton, and xenon were determined. An estimate was
obtained of the upper limit of the rate constant of the intramultiplet
relaxation of the 3s states in collisions with neon.



