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U3NYIATEJIDBHDBIE XAPAKTEPHUCTUKH YUCTOI'O HEOHA U He—Ne
CMECEN BBICOKOI'O JABJIEHMS ITPU BO3BYXIEHWUH SNEPHBIMU
YACTAIAMH

E. [. ITonemaes, FO. . Jopodees, I1. I1. Joswenxo, A. I1. Konaii-I'opa,
A. A. Masaromoa, A. H. Mucbkesuu, B. C. Caramaxa

3xcnepumem'anbuo HM3YUYCHbI CTICKTPAIBbHO-KMHETHUECKHUE XA PAKTEPUCTHKH JIIOMHUHECUEHLIY YHCTOrO
neoua m He—Ne cmeceit BbicOKOro Aaenehus (p~1 atM) npu BOSGYXKHEHMM TIXKEABIMH 38PSKCHHBIMH

YaCTHLIAMY — OCKOJIKAMU JEJICHUS suep 3208 y MPORYKTAMH HEUTPOHHBIX AAEPHBIX PEakIUi 3l-[e(n, p)3'1‘,
‘°B(n, a)7Li. JI13 WHCTOrO HEOHH M3MEPEHb! CKOPOCTH NPSMOTo BOsOYXAeHHs 2p53p~yponueﬁ Nel apepubiMH

HacTUuaMu ¢ ydeToMm JeHCTBHST BYOPUYHbBIX SNIEKTPOHOB MOHHM3ALMOHHONO XacKana, 8 TAKXKEC pagvalvOHHbIe
BPCMEHA XKH3HM M KOHCTAHTbI CTOJIKHOBHUTENBLHONO TYUICHHUS COOCTBEHHRIM Ta30M. Hpsmoe noaﬁyxmenne

YPOBHEH OCYIECTBISETCH 32 XapakTepHble Bpemena ~107° ¢, NpPHYEM OCHOBHLIM 3HEProHOcHTENeM, obec-
NeYMBAIOMUM MPIMOe BO30YXX/EHUE YPOBHEW, SRISETCE MOTOK OBICTPHIX BTOPHYHBIX SNEKTPOHOB HOHM3A-
LMOHHOIO Kackana.

B He~—Ne cMecax 3aMeTHbi BKJIAY B BO3OYXKACHUE 2p53p—yponﬂeﬁ Nel suocur peaxums He™ +
+ Ne -+ He - Ne*(3p) + 2He, K = 2-4-10'cn/c.

JKCNePpUMEHTAJIBHO NOATBEPIKACHO NOCTOSHCTBO M3JTyYaTe/IbHbIX XaPAKTEPUCTHK IUIA3ME] B AMANA30HE

YHENbHBIX SHEPrOBKAAA0B B ras ot 10~ 7o 1072 Br/em®, uro CBMICTENBCTBYET O CyIUECTBOBAHUY TPEKOBOM
CTPYKTYPbi IJIA3MBI NPHM 3TUX YPOBHSX HAKAukW. JTOCTOAHCTBO CBOYCTB MJIA3Mbi JOJKHO COXPAHSTHCS M

npu GONbIIMX YPOBHSX SHEPrOBKAAROB BLIOTL 70 10%—10% Br/cM®, nOCKOMEKY MBIyuaTeNbHBIE XADAKTEPH-
CTHKM ORPENENAIOTCS ILIA3MOXMMHYECKMMM NPOLECCAMM, MPOTEKAIOMMMM B TPEKOBHIX CJEIAX SRCPHBIX
YACTHL, @ YBENHUEHME YPOBHY HAKAUKK rada NDUBOTUT K MIMEHEHMIO KOIMUECTBA TPEKOB B eNMHUNE
ofiwema.

IMaotunie rasossic cmecm Ne—Ar m He—Ne—Ar ucnonssyiorcs B Kauecrse
AKTUBHEIX CPEX JIa3epOB C SAEPHOM HAKAUKON, paboTaromux B BUIMMOM IHANA30HE
IJIMH BOJH Ha mnepexopax aroMa Nel B Huxmee meracrabunbroe cocrosame (A = 585.2
HM, nepexon 3p'[1/2]y — 3s'[1/2194 = 703.2 mM, mepexox 3p[1/2]; — 3s[3/213 )
[t, 2]. VHBepcHas 3aceNEHHOCTh MOCTMrAETCH 33 CUET CTOJKHOBHUTEILHON OYMCTKH
HEXHUX 2p°3s-yposHeit Nel atomMamMu aproHa wis ADYIEMA NPUMECHHIMA Ta3aMH.
TTnasMoXMMUUECKNE NMPOLECCH B TAKAX CPENAX NOXPOOHO pacCMATPHBAJMCh B [3—7].
IMo Muenwio apTopoB 5THX paboT, 3ace/eHUE BEPXHUX Ja3epHRX yposHe# Nel npo-
HCXOINT NPEMMYIMESCTBEHHO 334 CUET QUCCONMATHBHOA DEKOMOHHAIMM MOJNEKYAIDHEIX
nouoB Nej wan HeNe' u npu MHOrOUaCTHUHEIX COYAApEHHEX C YYACTHEM BO3OyX-
HEHHBIX cocTosHmil Oycdeproro rasa. [Mpomeccm mpsamoro BosOyxmenus yposueid Nel
SACPHBIMA YACTHLIAMU M BTOPHUHEIMH 3JICKTPOHAME MOHM3ALHMOHHOIO KACKaga UrparT
HE3HAMUTENBHYIO DOSb, 3 CBOMCTBA ILIA3MBI MOXHO XApAKTEPH3OBATH BEIMUMHON
CPEnHEro yHesibHOIO JHEPrOBKJIANA B ra3 M CPEXHUMM KOHIEHTPAUMSMH DasJHUHEX
KOMIIOHEHTOB ILIA3MEIL.

C Desbi0 MPOBEPKM STUX YTBEPXKACHHH HAMM NPOBENEHBl SKCIEPHMEHTAbHHE
UCCJICHOBAHHS CIIEKTPAbHO-KMHETHUECKHX XaPAKTEPUCTUK JIOMHHECHESHIUH YHECTOTO
HeoHa u He—Ne cmeceit pricokoro fasnenus (p ~ 1 atM) npu Bo3CyXueHAM OIMHOY-
HBIMH OCKOJIKaMH fiesierns sxep 292CE (E = 93 MaB) u npu HenpeprBHOM BO30Y XACHUN
aporykramu SHe(n, p)3T u 19B(n, a)"Li suepurix peakuuit, 06eCIeUnBAIOITAX CPENHUI
sHeproskiax B ras 102 Br/cm3.

CnexTpnl JIOMHHECLIEHIMM ¥ BPEMEHA BHICBEUMBAHMS ypOBHEH umcroro Ne u
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Puc. 1. BpemenHbie pacnpefesieHds BhIXORA JMIOMMHECLEHLMK C AIMHOM BOMHbI 585.2 HM B uMCTOM HEO-
ue 1 He—Ne cmecax nph BO3GY>KHEHMHM OCKOJKAMM AENCHHs KanndopHusi-252.
I — uycruit weow, pNe = 151 Top; 2 — He—Ne, py, = 152 Top, Pne = 152 Top; 3 — He-Ne, py, =

456 Top, p = 152 Top; 4 — He—Ne, p,. = 1368 Top, p,. = 152 Top.
Ne He Ne

He~Ne cmeceil npu BO3GYKACHMM OCKOIKAMM sep 292Cf uaMepsuINCh ¢ MOMOLIBIO
crextpomerpa HOC-24 u oxnaxnaemoro ¢oroymuoxurens O3Y-100, paboraromero
B PEXMME CUeTa (pOTOHOB. LISl IOy UEHHUS BDEMEHHEX 3aBHCHMOCTEN JIIOMHMHECICHILMM
HCTIO/Ib30BAIACh TEXHMKA MHOTOKAHANBHEIX 3aICDXKAHHKIX COBHAXEHAN HAHOCEKYHAHOIO
[MANa30Ha. PerucTpupoBaNMCh CBETOBHE BCIHINKM, BOZHHKAomue B paboueit kamepe
@ 36 x 40 MM npu TpOJNETE YEPE3 MCCICHYEMYIO CPENy OCKONKOB AEJICHMS, MCILy-

CKAeMbIX M30TONHKM MCTOUHHKOM 292Cf. CpemHss KHHETHUECKAS SHEPIUS OXHOrO

ockonka 93 Mas, uacrora cremosarns ~ 10° ¢!, BpeMennde paspemenue ycTaHOBKH
4 uc. TlogpoBHo ycraHoska orucana s pabore [8].

CnekTph JIOMWHECUEHLIMH NP MOCTOSHHOM BO3OYXIEHHH rasa W3MEPS/INCh C
noMompio crnektpomerpa MIP-23 u oxnaxpaembx ¢oroymuoxurenein PIY-62 u
DIY-100, paboraromux B pexmme cuera goronos. Ne u He—Ne cmecu Bosbyxnamuch
IPOXYKTAMH HENTPOHHEIX SIHEPHBIX peakuuit npy 06/1yueHuN KIOBETEl C Ta30BOH CMECHIO
@ 30 x 100 mM B akTUBHOI 30HE syepHoro peakropa MPT [9].

Ha puc. 1 npuBeneHH BPEMEHHEIE PACHpENC/CHUS BHIXONA JIOMWHECUCHUHH C
navEOK BoJiHE A = 585.2 um mns umcroro Ne m He—Ne cmecu. TTono6usie 3asucuMocTyt
Grn uaMepessl as Bcex 30 smHmA nepexoxos 2pS3p—-2p°3s Nel npu pasHmix
CYMMapHBLIX NABJEHHAX YHCTOro Heowa (P = 38, 76, 152, 304, 608, 1140, 2280 Top)
n wrs He—Ne cmeceit pasmuunoro cocraBa (Py, = 38 Top, Py, = 176, 228, 456,



Tabununa 1.

PaauauOHHbIE BpPEMEHA XXHU3HH Tk , KOHCTAHTDI CKOPOCTEV CTONKHOBUTEILHOIO TYIUCHHUS K CYMMApHbIC

ckopocTH F; npsiMoro Bo3Gy xaeHus 2p>3p-yposue#t Nel 0CKOIKAMH NENCHUS U BTOPUMHBIMU 3IEKTPOHAMY
VMIOHU3ALMOHHONO KACKana A1 MMCTOrO HEOHa

Yposeus Tk, HC Knet, o/ Fy, ¢ ockonox ™!
3p' [1/2}0 (2p1) 16.0 6.3-107% 1-108
3p' [1/2]1 (2m2) 24.6 2.2-10712 <102
3p [1/2]0 ( 2p3) 20.0 3.1-107%2 < 101
3p’ [3/2]2 ( 2ps) 22.9 3.3-10712 < 10?
3p’ [3/211 (2ps) 20.9 3110712 <10
3p [3/2}2 ( 2ps) 24.6 3210712 < 102
3p [3/211 (2p7) 23.3 3.2-10712 <10
3p [5/2]2 ( 2ps) 24.7 3.2.10712 = 10%2
3p [5/213 ( 2ps) 20.3 2.8-10712 < 10%
3p [1/211 (2p10) 31.1 1.3-10712 < 10%

1482 Top; Pye = 152 Top, Py = 152, 456, 1368 Top). Bce kpuBHE HOPMHPOBAHHI
K OIMHAKOBOMY SHEPrOBHIICJIEHHMIO B rase, pasHoMy 93 Mag. 1o ocu opauHAT OTIOXKEHH
aBCoMIOTHHE 3HAYCHMS BHIXOAA JIOMHUHECLEH¥H B BT/OCKOJOK.

AHann3 KpUBHX BHCBEUMBAHMA (pHC. 1) HOKA3HBAET, UTO NPOLECC 3aCEICHAA
Bcex 2p°3p-yposreit Nel B uncrom neore u He—Ne B cMecsx NpORCXOMUT ¢ IOCTOSTHHOM
BpeMeHY 7; = 2—3 HC U N[O BPEMEHH COBIAJAET C MOMEHTOM IPOJIETA OCKOJNKA Yepes
ras. DTOT NPOIUECcC HE 3aBUCHT OT CYMMAPHOIO JABJCHHS ra3a B KaMepe U OfUHAKOB
Kak B YHCTOM HeoHe, Tak u B He—Ne cMecax pasjMuHOIO COCTaRa.

OKCHEPUMEHTANbHHEE Pe3yabTaThl (PUC. 1) pacxogsaTcs ¢ HpEnCcKa3hBAEMBIME
IIA3MOXMMHYECKOM pPeKOMOWHAUMOHHON Mopeabio [3]. BumonHeHHsie HamMu 1o 3TOH
MOIENM HECTALUOHADHHE YHCJICHHBIE PACYCTH JIIOMUHECHESHUMH YHCTOrO HEOHA NpH
BO30YXIAEHMM KOPOTKHM HMITYyJbCOM HAKaukd (Af =4 HC) HEe gaam HaOMONAEMBIX
BPEMEHHEIX 3aBHCAMOCTeN. EciiM Xe npeaiionoXuTh, YTe HAPIRY ¢ peKOMOHHATIMOHHEM
CyIecTBYeT H npsamoc 3acenenme 2p°3p-yposseit Nel spepHHIMM 4aCTMIAMH M BTO-
PHYHEMH JENbTA~3/IEKTPOHAMYU ¥ HOIOJHUTE MOAEE [3] COOTBETCTBYIOIMUMHE WiCHAMH,
TO pPE3YJbTATH UHCJAEHHHX DACUETOB HAYMHAXOT HEIUIOXO COBOANATh C 3KCIEPAMEH-
TAJMbHBIMK KPUBRMA puC. 1. DToT (bakT moaTBEpKAaET HEOGXOMUMOCTh YUETa PONECCOB
NPSMOro 3aCENEHNS YPOBHEM.

Briceeunpanue yposseit Nel (pmc. 1) mpomcxomnT ¢ HOCTOSHHOM BPEMEHH Ts,
npryeM abCOMIOTHHE 3HAUCHUS T 3aBUCAT OT H3yYaeMOro NEPEXOHa, COCTABA ra3oBoro
HAaNOJHEHWS W CYMMAapHOIO JABJEHHA rasa B Kamepe. Bo Bcex cnayuadx 7 S 7, e
T — DafgMAIMOHHOE BpeMs XH3HH BEPXHEr0 ypoBHA AaHHOro nepexoxa. B He—Ne
CMECIX MMEETCS TAKXE HONTOXWBYMAd KOMIOHEHTZ BHICBEUMBAHUSA 7', AOCOMIOTHHE
sHauenns rh cocrasnmor 100—200 mc.

BpeMmsa BHICBEUMBAHYS T ONPEAENSETcs COOCTBEHHHM pafManNyOHHEIM BPEMEHEM
XH3HA 4 CTOJIKHOBUTEJIbHHM TyWIEHHEM

/13 = A; + [Nel-k; + [Hel %, 1

3nech A; — BEpOSTHOCTH panMauyMoHHOrO pacmaja ypous; [Nel, [He] — xonnmen-
TPALMK ATOMOB HEOHA M IEIUs B OCHOBHOM COCTOSIHUY; Ky Ky — KOHCTaHTH CKOpOCTEH
CTOJIKHOBUTENBHOTO TymeHns aromamu Ne m He. Takmum ofpasom, cornacuo (1),
YBEJIMYEHHE KOHUEHTPAUMH KOMIOHEHT CMECH MOXET NPABOAHMTb TONBKO K ofmemy
YMEHBIICHUAIO BPEMEHM BHICBEUMBAHWS. AHAJIW3 SKCOEPUMEHTAJIBHHIX 3aBHCHMOCTEH,
OAHAKO, MOKA3ZHBAET, YTO C POCTOM KOHIOEHTPAUMU T'€IMS B CMECH MMEET MECTO POCT
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Puc. 2. HTEHCHBHOCTD JIOMHHECUEHIMH C ATMHOM BOJMHBI 585.2 HM B MOMedT OXOHYRHUS }HBKAUKH ra-

3a (t = 4 uc) B Hg—Ne CMeCSX pasaMuHOrO COCTaBa NMpH BOIGYXAEHUM OCKOMKAMM JENCHMS 22¢f g 3a-
BUOMMOCTH OT BEJMYMHBI SHEPrOBBIAEJIEHHS B TEAMEBOM KOMIOHEHTE CMECH.

DHeprossyeNeHMe B HEOHOBOM KOMIIOHEHTe CMECH NPHBENeHO k Bemmune W = 5394 MsB. / — Ne 38 Top:
He = 0, 76, 228, 1482 Top; 2 — Ne 152 Top; He = 0, 152, 456, 1368 Top.

BPEMEH BHCBEUMBAHUS T, C MOCAEAYIOWUM HEOOIBIIUM YMEHBIICHUEM T MPH OUEHD
BEICOKUX KOHUeHTpamusix He (pac. 1). Takum obpasom, 8 He—Ne cmecu npoucxonur
Bo36yxnenve aromoB Ne*(3p) Takxe ¥ 33 CUeT NEpENauM SHEPruM OT BO30YXXCHHBIX
COCTOSIHMIA rends. B NpOTMBHOM Cryuae reqmii ZO/KeH 6muT 6Bl BHICTYNATb B DOJHM
YHCTOTO TYMWTENd M BEJMYMHA T7 MOHOTOHHO YMEHBIMANach Gl C POCTOM €r0 KOH-

HEHTPAIN.
Kosthduuyentrl ky Juid 4HUCTOTO HEOHA NPHBENCHH B Tabn. 1. 3tH 3HAUCHUS

GBUTH IOJIyYCHB! M3 M3MEDEHMI BDEMEH T, DM DA3HEIX AABJCHUSAX HEOHa. B aroit
Xe TabIuue AaHH palHaLUONHBIE BDEMEHA XU3HU 2p) —2po-ypoBHel Nel, HaineHrbe
IMyTeM SKCTPANOJIALMY SKCIEPUMEHTAIBHEIX PE3YIBTATOB K HYJIEBOMY JaBJIEHHIO HEOHA.
WHTEHCUBHOCTD M3/IyYEHWS HEOHOBHIX JIMHHA X MOMEHTY OCTaHOBKHM OCKOJIKA
neneHUsd (MOMEHT BPEMEHH ¢ = 4 HC), NPUBEIEHHAA K OXMHAKOBOMY JHEProBKaady
B HEOHOBOM KOMIOHEHTE, B YMCTOM HEOHe CaGo 3aBHCUT OT JaBieHud rasa. B
He~Ne cMecu 3Ta BEJWUWHA HEMOHOTOHHEIM 00pasoM MERSIETCd C YBEAHUEHUEM
COnepXaHus rejimst B cvecu (puc. 2). Takoe NoBefeHHE HE MOXET OGHTb 0OBACHEHO
NEeMCTBUEM TYIAUMX COYXAPEHUH THIA
Ne‘(Sp) + He - rymenue, @
TaK KAK CKOPOCTh peakuuu (2) JOJMXKHA BO3PACTATh C YBEJIHUCHMEM COAEPXKAHUN
He B cMecn. B peificTBUTENBHOCTH XK€ HAOGNMIOZAeTCS YMEHBIICHHWE TYMECHHS B JAKe
pOCT 3aCEJEHHOCTH YPOBHEN 2p53p Nel ¢ pocrom masnenns He. Dtor akcnepmumed-
TanAbHEI (PAaKT YKA3HBAET HA Hajuuue OBHICTPOro MEXaHW3Ma NpsAMoro Bo3byXueHus
YDOBHEN SHEPHHIMM YACTHIAMM, YYBCTBHTEJBHOTO K COCTaBy rasoeoil cpemwl. Homosn-
HUTE/AbHHI KaHan Bo36yxuenusa yposHed Nel B He—Ne cMecsx npu BHCOKHX HaB-
JIEHUAX Teads MOXCT OHTb OOYC/IOBJIEH CIELYIOUMMil HPOLECCAMU:

He™ + Ne » Ne*(4s) + He,



Ne*(4s) + He - Ne'(3p) + He, 6)
He™ + Ne + He - Ne*(3p) + 2He, @
- Ne; + He,

“ HeNe™ +'Ne ,
Ne; + e » Ne'(3p) + Ne,

HeNe™ + ¢ Ne'(3p) + He. &

TlepBuit U3 YKA3AHHRIX MEXAHW3MOB HCKJIIOUAETCI M3-334 OTCYTCTBHS B CIEKTPE
JmromuHecHeHnuu He—Ne cMmecw yauamit nepexopos 4s—3p n Ss—3p Nel, conpopox-
naromux peakuuio (3). Ilpoueccnl (4) K (5) Ha10T pEaJbHKIA BKAAN B JIOMHHECHECHITUIO
#a nepexomax 3p—3s Nel, ogHako Ha KPUBHIX BHICBEUMBAHMA HX HACUCTBHE JOJDKHO
CKa3hIBATHCY B PA3HBIE HHTEPBAJILI BPEMEHH, TIOCKOIBKY A 9P()EKTHBHOrO IpOTeKaAHUI
peaxuun (5) 9MEKTPOHH HO/DKHE OHITH TEPMAJH3OBAHHL.

Hacenensocts 2p°3p-yposeeii Nel (hopMupyercs 3a CUET NpOMECCOB NPSIMOTO
BO30YXIEeHMd ypOBHEH SHEPHRIMH YACTHLAMH W IJIEKTPOHAMHE MOHW3ALMOHHOTO Kac-
Kana, PaAWaLHOHHBIX PACNafoB, CTOJKHOBHUTEIBHOIO TYUICHUS M MEPEMEIIUBAHNS TPU
COyOAPEHUSX C aTOMAMHM HEOHA (B YHMCTOM HEOHE) WIM aTOMAME HEOHa W Ieausd B
He-Ne cmecu. CnexTpH JIOMAHECHCHIWY, A3MEPEHHEIE B PA3HEIE MOMCHTH BDEMEHHU
IO M IOCJIE OCTAHOBKM OCKOJKA HEJCHUS B rase, NOKA3HBAKT, YTO HPOHECCH mepe-
MEIMBAHHA MDY HAMIMX SKCIEPYMEHTA/JBHHX YCJIOBHSX NPOTEKAIOT HE OYEHB OhICTPO:
33 BpeMs Inpojiera ockosika yepe3 ras (~4 HC) ¢opMa CHOEKTPa JIOMHHECHECHLMH
[pAKTHYECKH He H3MeHgeTCH (puc. 3). DTO CBA3aHO, NO-BAXUMOMY, C MaJIOH BEIHYUHON

Ne® + He + Ne

11

In (¥; /5:)

| 1 }
168.4 18.6 18.8 19.0
Fuspeus  ypobed , 3B

Puc. 3. Hacemednocrit 2p53p-yposﬂeix Nel B ulCTOM HEOHE B PA3NMUHLIE MOMEHTbI BPEMEHM [ OT Haua-
2 BO30YMACHMS T332 OAMHOUHBIMM CCKONKAMM AENIEHUS B2¢r.

l ~—~t =22 —3 3 — 4, ¢ — 3 uc. JHasnenue Heona B xamepe, Top: [—3 — 38, 4 — 608, Temmepary-
pa rasa 20°C.



KOHCTAHT NEePeMEIUBARA, KOTOPHE, K COXAJICHUIO, M3BECTHH ¢ TOUHOCTHIC A0 NOPIAKA
BEJIMYAHH. B TO Xe BpeMsS HACEJEHHOCTh BEPXHETO 2p;-ypoBHs Nel 3HauuTEeNBLHO
NpeBHIIAET HACEIEHHOCTh OCTAMBHEIX YPOBHEH (DHC. 3), ¥ ITO AAET OCHOBAHNE CUUTATS,
YTO CKOPOCTH NpPSMONO 3aceNeHus 2pp—2pjo-YPOBHEH Nel #e Oyayr npeBHmaTh
pemuuunn 0.1-F;, rge F; — CKOPOCTh NPAMOrO 3aCEsiCHMA 2p;-ypoBug. Tlpu armx
TIPEANONOXEHNIX CKOPOCTh 3ace/eHus 2p;-ypoBHs Nel B UMCTOM HEOHC MOXET 6uTh
3aMHCaHA KaK

%=Fl — N14; — &y [Nel-Ny. ©)
3pecs N; — HACENCHHOCTb 2p;-ypoBHS, kj — koda(miment tabn. 1, [Ne]l —
KOHHEHTDAIAd aTOMOB HEoHa, N - A] — MHTEHCHBHOCTD JTUHAY A =585.2 M. 3nauceug
(dNy)/(d?) onpenensioTcs M3 KPUBHX BHCBEUMBaHUS (PHC. 1) A1 MOMERTOB BPEMEHH

0—4 ®uc. Pesynwrata onpemeneHas xoxbduuueHTa HPIMOrO BO30yXHECHHA yPOBHA
Fy 11st yucTOr0 Heona mpuseneHH B tabn. 1. 3nauenus koatduupenta F BHPaXeHH
B eqMEEnax ¢ !-ockomok™!, mOCKONMKY np¥ YMEDEHHHX YDOBHAX HaKauku (S 103
Br/cM3) BCce miasMEHBHIE MPOHECCH MPOTEKAIOT B NMPERENaX TPEKA YACTHIBL.

Ilng onpenesneHus NPIMONO BO3OYXACHUS 2p°3p-ypoeneit Nel 8 He—Ne cmecax
cHcTeMa ypaBHEHRMH (6) A0/XHA GHITH JOMONHEHA UICHAMM, YYATHBAOMMMY Oepenauy
BO30yXIEHNMS uepe3 FeJIMEBYIO KOMIOHEHTY CMECH.

Io-pumuMoMy, npaMoe BO30YXxeHHEe 2p53p-yposueit Nel ocymecreasercs npe-
AMYIIECTBEHHO 3/IEKTPOHAME MOHH3ANMOHHOrO Kackana. Ha puc. 3 mTpuxoBoit imHueH
noKasana 3asucEMocts (In (0;/g;) + 49.1), paccumTaHHas mIS BCEX YPOBHEH KOHGRA-

rypamun 2p°3p Nel. 3nech o; — ceuenue npsMoro Bo3ByXIeHHS i-r0 ypOBHS SJI€K-
Tponamu ¢ HauanbHo#t oHeprmedt Ey = 100 3B, ssaroe u3 paborm [10], g —
CTATHCTVYECKUHA BeC. Jta (DyHKIMS XOpOMO KOPPEIMpPYET C PACHDENEJICHUEM Hace-
JIEHHOCTEH ypoBHEH KoHburypanun 2p53p Nel B umcrom meome, Bo3GyXmaeMom
ocKonxoM aenenus (puc. 3).

B Tabu. 2 cpaBHEBAIOTCH CHEKTPH CHAHTWLISIMOHHON BCIHIIKM OT ORMHOUHOIO
ockonka aeneHms 292Cf, topmosgmerocs B umcroM Heone ® He—Ne cmecu, co
CIEKTPAMH JTIOMUHECUEHOUY, BO3OYXHAECMOH HENPEPHBHO RCHCTBYIOMMUMH SACPHBIMH
HCTOYHMKAMHY Hakaukd. CHeKTpH CHUHTWUISHMOHHON BCIHINKK OT OCKOJKA JACJCHHS
ObIM IOJAyYEHH OYTEM HMHTETPHPOBAHUS [O BPEMEHM BPEMCHHHIX DAcnpeacieHui

BHIXOJa JIOMHHECISHIMK VIS BCEX mepexonos 2p°—2p33s Nel. MArencusHOCTH 1M
AaHsl B a6COMOTHEIX EXHHMIAX M NPEACTABJIAIOT CO00M 3HAUEHME CYMMApPHOI CBETOBOM
SHEPruy, HW3JAYUaeMON HA JAHHOM JUIMHE BOJIHBI, OTHECCHHBIC K SHEPrHH OCKOJIKA
penenus E = 93 MaB.

CrexTps NHOMUHECUEHIMH NDH HEMPEPHBHOM BO30yXaeHnW rasa Owutd uame-
peHH B OTH. i, [ns ynoOCTsa CpaBHEHMS ITPOM3BOAWIACH B3aMMHAA HOPMHPOBKA
CIIEKTPOB 10 MATEHCUBRHOCTH JMHAH A = 585.2 HMm.

Haunsie Tabn. 2 mokaswBaioT, yTo 002 THNA CHEKTPOB MOSTHOCTHIO MACHTHYHE

- ApYT NPYTy B IVPOKOM AMANA30HE AABJECHWI ¥ COCTABOB CMECEH, HCCMOTPS HA TO
YTO BCIMUYUHA YACABHOINO JHEPIOBKJAAA B ras paasinvaerca 6ojiee uem Ha 6 mopsakos
(3-1078 Br/cm3 — cpexmee ynenbHOe SHEPrOBHIIENEHNE B TA3€ OT HCIOUHUKA OCKOIKOB
nenesns 252Cf m 1072 Br/cmM3 — or nponyKTOB HEATPOHHKWX SAEPHHX PeaKumit). DT1o
COBNANCHHUE JIETKO OOBICHAETCH, €C/IH NPUHATD, YTO AACPHAS ILIA3Ma HMECT TPEKOBYIO
CTPYKTYpPy H BCH KMHETWYECKAs OSHEPIUs SNEPHOM YACTHLH BHJENIETCS B Y3KOM

JIACTH TIPOCTPAHCTBA, OXBATHBAIOMEH TPACKTOPHIO ABMKEHHWS vactuusl. nd anb-
da-vacrnum ¢ sHepruedt 5 MsB, Hanpumep, TOPMO3YIIEHCS B YMCTOM aproke (P =
= 760 Top), xapakTepHHE pa3MEpPH TPEKa ¥ TMAPAMETPH IUIA3ME B HEM, COIVIACHO
[11], 6yxyr Taxme: cpemHexBampaTHuEmi pamuyc Tpeka ~ 3—5-1073 cm, mimma ~ 2

CM, BPEMS TpOJIETa 4O OCTAHOBKH ~ 2 HC. 3a 310 BpeMs B Tpeke obpasyercs ~10°
Nap MOHOB, YTO COOTBETCTBYET KOHIEHTPALMAM WOHHOM M 3JIEKTPOHHOH KOMIIOHEHT
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Tabauuga 2

Konsepcuonnaa sdpex TMBHOCTS JroMHHEcUEHLMY ¢ HA 3p—3s-niepexonax Nel, o3y xnaeMoit B UHCTOM HEOHE
uHe — Ne cMecy ockonkamy fenenvs 22Cf u HEMNPEPLIBHO ACHCTBYIOMUM MCTONHHUKOM HAKaYKH

m Yucroiii Heon, g+ 10° He—Ne ~ cmecs, ¢+ 10°
uaABo.rmu, .20 Top 20 Top 1140 Top 836 Top }I{J% (?2%6.1?3) I-l{Iee ((63%4.1’.1‘;‘;3)
(ockouxm) (uenpepuIB.) (ocxonxn) (uerpepsiB.) (Henpepus.) (OCKOUIKI)
5400 1.25 1.65 0.34 0.35 0.60 —
5852 93.70 93.70 24.30 24.30 39.9 39.9
5882 6.32 6.37 4.49 4.14 2.23 —_
5944 12.90 14.56 5.56 5.29 1.88 —_
59715 3.00 — 1.45 — 0.68 —
6029 2.27 3.55 2.53 1.99 1.04 —
6074 10.80 14.28 4.44 4.41 1.76 1.77
6096 19.60 23.38 8.75 8.87 3.19 —
6143 34.30 39.59 13.80 13.10 4.51. 4.25
6163 7.02 10.03 5.95 5.50 2.67 —
6217 4.60 4.88 3.57 3.51 1.08 —
6266 18.50 18.50 10.00 9.95 3.27 3.23
6304 5.72 7.00 2.30 1.96 0.76 —
6334 14.40 18.43 4.44 4.34 2.43 —
6382 20.80 24.70 18.30 16.59 4.83 4.19
6402 43.80 53.68 12.40 11.24 13.2 13.1
6506 26.20 31.76 8.19 7.49 4.31 4.22
6532 9.37 9.77 4.90 529 1.68 —_
6598 12.40 12.92 8.44 7.56 3.75 3.91
6678 26.30 29.86 10.50 9.57 5.19 6.23
6717 17.20 15.66 8.60 7.79 2.95 —
6929 21.10 22.44 7.52 7.54 2.67 —
7032 37.20 46.98 91.0 87.78 63.3 50.7
7173 3.53 — 0.99 1.06 — —
7438 9.61 —_ 7.15 8.67 —_ -
Tpumeuanne. ¢(d) = (E(}.)Z /Eockonka, The E(@) — cyqMmapHas 9Heprug (POTOHOB ¢  JUTAHON
BOMHW A, Eockoaka = 93 MB3B.

nnasmu, pasroi 10101011 cm~3, B makpooGreme Takme mapamerpsl maasMsl OGHYHO

HOCTHTAlOTCS NP YIAEAbHHX 9HeproBkianax B ras 101—102 Br/cm3. Ha6moxaemoe
XOpOmee COBNMAACHWE CIEKTPOB MEXAY Co00i yKa3WBAeT Ha MOCTOSHCTBO COCTAaBa
IJIa3MH, 00pa3yeMoil B TPEKe OCKOJIKA [EJICHUS M NPA BO30YXXAECHHH rasa mPOXYKTaMH
HEUTPOHHBIX aAepHuX peakuui. Taxum o06pa3oM, SKCIEPAMEHTANBHHE PE3yNHTATH
HOATBEPXAAIOT, YTO IPU YMEPEHHWX YPOBHSX HAKAUKU g7CpHAd IIa3Ma HMEET Tpe-
KOBYIO CTPYKTYPY, BCE IJIA3MOXMMUUYECKAE MPOMECCH MPOMCXOAST B TPEKOBHX CIIEAAX,
a YBEIMUCHME HAKAUKW rasa yBEIWUYHMBAET KOJIMHECTBO TPEKOBHX CJICAOB B EAMHWIE
obbema rasza. OTaMums CBOMCTB IIa3Mbi NOKHE HACTYNMUTh IPH BHCOKHX SHEPro-
skyagax B ras = 102—103 Br/cm3, npu KOTODHX TpeKH YACTMI, HAUMHAIOT TIEPEKPH-
BaThca Mexay cofoit. IMonyuennsie B paboTe pesysbTaTH SKCIEPEMEHTATBHO IIOA-
TBEPXMIECHH B NWANA30HE 3HAUCHMI YIEJbHHX SHEPTOBKJIAN0B B raz < 10~2 Br/cm3.
Mu HageeMcs, 4TO HAIOW BHIBOAN OyAyT CHpaBEXA¥BHMH ¥ npy CONBIIUX 3HEPro-
Bkiagax — g0 102—103 Br/cm3,
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