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BBEAEHHE 

YnbrpaxonoAHble He~TPOHbl /YXH/ - HethpoHbl c 3Hepn1ftMH 

-10-7 38 1 11 - o6naAa~T caoHcrsoM, MHoroKpaTHo orpamaACb or 

noaepxHoCTH, YAepmHaarbcA a eaKyyMHbiX nonocrAx 6onbWHHCrsa 

o6b14HblX sew.ecrs. 3ra soaMO}I(HOCTb cpaaHHTeJlbHO AOJlroH noKan~t~

aa~~~~~~~ HeHTpOHOB B H6KOTOPOM 3KCnepHM6HT811bHOM o6DeMe AOJlmHa 

no3BOm1Tb HSMHOrO nOBbiCI-1Tb T04HOCTb PAAS 4JYHA8M€HTSJ1bHbiX 3KC

nepHM€HTOB /!, 2 /, 4TO B 3H8LIJ.I\T€11bH0171 Mepe CTIIIMYJU1pOBSI10 3Kcne

PI-1M€HTSilbHb1€ ~t~ccneAOBaHHA c YXH 121• nepabJe }l(e onbiTbl noKaaam1, 

LITO YXH AeHcrsHrenbHO YA€P}I(HBa~TcA a aaMKHYTbiX cocyAax, OAHSKo 

BpeMA HX YA€P}I(8HHA OKS38110Cb orpaHH4€HO 6o11ee HJlH M€H€€ OAH

HSKOBblM npeAeilOM, H€388HCI-1MO OT Bb16opa MST€p\11811S OTPS>KSIOW,ei:1 

creHK~. AnR MeA~ ~ Hepmaee~~e~ CTan~ 3TOT npe,Qen a 2-4 paaa, 

a Ailfl 6ep~nn~R, cTeKna, rpa¢~Ta ,qame a- ZO paa oKaaancfl MeHb

we 3Ha~eHHR, pacc~HTaHHoro no Teap~~ anT~~ecKara naTeH~Hana 

c ~cnanbaaeaHHeM 3Kcnep~MeHTanbHb!X 3Ha~eHHI::t ce~eHHI::t aaxeaTa 

1<1 Heynpyrara pacceRH~R. PacceRH~e Ha acTaTa~HaM raae, aKyCTH

~ecKHe BV16pa~\o1\o1 CTeHaK \o1 npaca~HeaH\o1e·YXH ~epe3 KaHCTPYK~HaH


Hble ~en1o1 e cacy,qax, KaK naKaaan~ ,qa)l(e 6ernble 3KcnepHMeHTbl, He 

a6DRCH\<1Jl\o1 Ha6n~,qaeMa~ YTe4K~ YXH. np\o1~\o1Hal::t TaKa~ yTe4K\o1 npe,q

nanarancR Harpee YXH Ha cTeHKax, nacKOilbKY TeMnepaTypa raaa 

YXH -10 -a K HaMHaro HH*e TeMnepaTYPbl cTeHaK y,qep>KHeaiO~era 

cacy,qa -102 K. AocTaT04HO 3¢<!>eKT~BHO YXH ,QaJl)I(Hb\ HarpeeaTbCR 

TOilbKO Ha aToMax eo,qopa,qa, no3TaMy Harpee YXH Ha eo,qap,o,qca,Qep

ma~HX aarpR3HeHHRX nasepxHoCTH nepeaHa~anbHo c~HTancR Ha~6a

nee eepORTHO~ np~~\o1HO~, 06bRCHRIO~e~ 60JlbWY~ pa3HY1~Y 8 pac~eT

HQM 1o1 Ha6niO,QaeMoM epeMeHH y,QepmaHHR YXH 131. B npoTHBOeec 3ToMy 

onbiT noKaaan, ~TO npe,Qen, orpaHH~HeaiOI.l\Yii11 epeMR xpoHeHHR YXH 

8 COCy,Qe, He 3aB\o1C\o1T OT TeMnepaTypbl era CTeHOK 13-61 , a 3TO 

npOT\o180pe4\o1fiO rHnOTe3e Harpeea YXH Ha BOAOPOACO,Qep)l(all\HX nneH

t<ax. 
0,QHaKo HeMHOro cnycTR 6bln Henocpe,QcTeeHHO o6Hapy)t{eH npa~ecc 

paaorpeea YXH AO TennoBbiX 3HeprHI::t 11•81 , KOTOPbll::t, KaK yTeep)t{

,qanocb, ~ onpe,QenRn npe,Qen epeMeH\o1 xpaHeHHR YXH. BcKope MeTo

AHKo~ R,QepHbiX peaK~Y1i11 Ha noeepXHOCTflX o6pa3~08 ~3 Me,Q\o1, CTeKna 

1o1 n1o1porpa¢Y1Ta 6blnH o6Hapy*eHbl aTOMbl BO,Qopo,qa e KOil\o14eCTeax, 

He06XO,Q\o1MbiX ,Qllfl 06bRCHeHY1R Ha6JliO,Q8eMO~ ~HTeHC\o18HOCT\o1 Harpeea 

YXH H8' cTeHKax cocy,Qa Y13 3T~X MaTep~anoe
19 • 10 · 11 <cyll\eCTBOeaH\o1eM 

T8K\o1X noeepXHOCTHbiX npV1Mecei11 88TOPbl p·a60Tbl/!2/ o6DRCH\o1Jl\o1 CBO\o1 
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peaynbTaT~ 3KcnepHM€HTa no oTpameHH~ YXH OT noeepxHOCTH, a KoTOPOM Ha6n~Aanocb cnHWKOM 6onbwoe paaM~THe nOT€H4Hana Ha rpaHH4e Be~eCTBO- aaKyyM. C ,qpyroM CTOPOH~, 3KCnepHMeHT~/ta/ C COCy,qaMH, Ha CTeHKaX KOTOPbiX HenpepbiBHO KOH,Q€HCY1POBaJU1Cb napbl MeTannoa, noKaaan1r1 HeaaeHCHMOCTb epeMeHH xpaHeHHR YXH OT CKOpOCTH KOHA€HC64HH, 4TO B HeKOTOpO~ Mepe npOTHBOpe4HJ10 npe,qnonomeHH~ 0 cy~eCTBOB6HHH Ha noeepXHOCTRX 3H64HT€JlbHbiX K011H4€CTB BOAOPOACOAepma~HX aarpR3H€HH~. TaKO~ me BbiBOA ,qenaeTCR H a pa6oTe 1 14~ n~e Ha6n~,qanocb He3H"a41-1TellbHOe yMeHbweHI-Ie nponycKaHHR YXH MeAHO~ Tpy6oH npH ee Harpeseo 8 npoTHBosec 3THM 3KcnepHM€HT6M, 8 pa6oTe/lS/ fibiJla Ha61110,QeHa ,QOBOJlbHO 3H64HTe11bHaR TeMnepaTypHaR aaBHCI-IMOCTb xpaHeHHR YXH a an~MHHHeaoM cocy,qe~ 

8 T6KOH, ,QOBOJlbHO npOTHBOP€4HBO~ CHTY64HH, cnomHBWe~CR BoKpyr 3KCnepHMeHTallbHbiX peaynbTaTOB no xpaHeHH~ YXH, cTano eamHo Ha,qemHo ycTaHOBHTb - cy~ecTsyeT JlH TeMnepaTypHaR aaeHCHMOCTb BP€M€HH xpaH€HHR1 .Qe110 B TOM, 4TO SO BCeX paHee BbJn011H€HHbiX 3KCnepHMeHTax He 6bl110 HCKJ1104€HO BIJHRHHR H€KOTOporo annapaTYPHOrO 3$¢€KTa, KOTOPbl~ MOr BH€CTH pa3Ho0o~ B nony4eHHble peaynbTSTbl. TaKHM annapaTYPHbiM 3¢l¢leKTOM fiBJlReTCR MacconepeHoc H nepepacnpeAeneHHe Ha noeepxHocT~ neTy4~X so,qopoAcoAeP~a~~x COeA~H€HHH, nocKOJlbKY HCnOJ1b30BaHH~e AO CHX nop CHCTeMbl coCYAOB AJI.R xpaHeHHR YXH He 6bi11H repMeTH4HO OTAeneHbl oT 06~e~ BaKyYMHO~ CHCTeM~, HM€11H 3H64HT€1lbHble TeMnepaTypHbl€ rpaAH€HTbl H pa6oTanH npH HeAOcTaTo4HOM aaKyyMe. TaKHX HeAOCTaTKoB 11HW€Ha KOHCTPYK4HR COCyAa, ~Cnonb30BaHHaR AJlR XP6H€HHR YXH a HHmeonHcaHHOM 3KcnepHMeHTe. 

3KCnEPHMEHTAnbHAR YCTAHOBKA 
YXH xpaHHnHCb B MeAHOM cocyAe /1/ /pHc.l/ AHaMeTPOM 50 eM, B~COTO~ 24 CM H TOJl~HHOH CTeHKH 2 MM. BHyTpeHHRR nOJlOCTb COCyA6 repMeTH4HO OT,Q€JlRJ1aCb OT OCTSJlbHO~ saKYYMHO~ CHCTeMbl OKHOM /2/ H3 an~MHHHeBO~ ~OnbrH /4HCTOT~ 99,99%/ TOn~HHO~ 60 MKM, no Kpa~ aamaTO~ M€mAY ABY,MR an~MHHH€Bb1MH npoKJlaAKBMH. repMeTH-364HR npHBOAa sxoAHOH aacnoHKH /3/ BblnonHeHa c noM~b~ CHJ1b$oHOB /4/ H3 HepmaeeiO~eH CTBJlH. OxnamAeHHe COCYAa ocy~ecTBJ1RJ10Cb npoKa4KO~ no Hapy>KHOMY 3MeeBHKY /5/ >KHAKHX N2 I AO 80 K/ H He IHHme 80 K/, a Harpea- 31leKTPH4eCKHMH cnHpanRMH /6/, onoRCbleaiO~HMH COCYAc Cne~HanbHbiH HarpesaTenb HM€110 H BXOAHOe OKHO /2/. AnR Te0110H3011R4HH COCYA OKpymeH ABYMR 3KpaHaMH, naCCHBHbiM /7/ H OXJ1amAB€MbiM /8/, no 3MeeBHKY KOTOPoro nponyCK611CR mHAKH~ N 2 /npH ox.nam,qeHHH cocy,qa *HAKHM He I HllH BOAa /npH Harpeee cocyAa ,qo BbiCOKHx TeMnepaTyp/. TeMnepaTypa cocyAa H ee rpaA1<1eHT~ B HeCKOJlbKHX T04K8X H6 noeepxHOCTH COCYAB KOHTPOJ1HpOBBJ1HCb 
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PHc.l. CxeMa sKcnepHMeaTanbaoH ycTaHOBKH /o5bncaeHHR 

BTe'KcTe/. 

A~~epeH~HanbH~MH TepMonapaMH, a B o6nacTH HH3KHX TeMnepaTyp -

repMaHHeB~M pe3HCTOPH~M ABT4HKOM. KoHcTpyK~HR seHTHnR OTKB4KH 

/9/ noasQnRna npOH3BOAHTb aanHpaHHe OTK84KOH MBrHcTpanH He

nocpeACTBeHHO Ha CTeHKe C0CYA8, $HKCHPYA TeM C8M~M KODH4eCTBO 

ocraro4Horo raaa a o6oeMe xpaHeHHR YXH. 0TKa4Ka cocyAa npoHc

XOAHna 4epea aaoTHY~ nosywKy /10/, coeAHHeHHY~ c o6~eH eaKyyM

HoH CHCTeMoH /11/, B KOTopoH noAAepmHBancR BBKYYM 

-/10-4 - 10-5 I Topp. ~aaneH~e a cocyAe ~3Mep~noc• o6paa4oa~M 

BBKYYMMeTpOM /12/, OnTH.4eCKHM MHKPOMBHOMeTpOM /13/ H TepMo

napH~M A8T4HKOM /14/. AnA yeenH4eHHR 3~eKTHBHOCTH OTK84KH 

npHMeHRflHCb 48CT~e npOM~BKH COCYAB 8 BR3KOCTHOM pe*HMe/lS/raao• 

o6pa3HbiM He BblCOKOH 4HCT0Tbl I CoAePJK8W,1.1M He 6onee 5·· 1 o-6 H 2 

10 -s CH 4 H H 2 0 I, nocTynaiOW.HM OT 6annoHa 4epea noeyWKY c nan

naAHPoBaHHblM. CHili.1KareneM /15/. 
B TaKoH cpasHHTenbHO npocToH CHCTeMe xpaHeHHe YXH ocyw.ecT

BnAnocb B YCilOBHAX CsepxBaKyyMHO~ rHrHeHbl, AOCTHrHYTbiX npHMe

HeHHeM a/ TeMnepaTypHoro o6earaJKHsaHHA, 6/ HapyJKHoro saKyyMa, 

a/ 6onbwoiii CKopocTt-t OTKci4Kt-t c Hcnol1b30saHI-1eM 6annacTHoro ra

aa He,oCTaTo4HOe AaaneH1-1e KoToporo /MeHee 10-2 Topp/ aaMeTHO 

He BilHAeT Ha xpaHeHHe YXH. nocneAHee yTBePJKAeHHe 6blno HenocpeA

CTSeHHO npoaepeHO S cne~HaJlbHO nocTasneHHOM OnblTe, KOTOpbtH 

noKaaan, 4TO cpeAHee speMA JKH3HH YXH a HcnonbayeMOM HBMH renHH 

'He~ 330· p-l c, rAe P - AaBneH~e He B Topp. 

npHAaBaA p83IlH4Hble KOM6HH8QHH nonomeHHIO 38C110HOK /3,16 

H 17/, nonOCTb COCYAa MOJKHO 6b1Il0 6bl nocneAOBaTellbHO COeAHHATb 
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0.665 t 0.017 --------------------
0 50 100 150 

H 
PHc.2. CxeMa H pe3ynhTaT H3MepeHHH cneKTpa YXH, aanon
aeaHb~ B cocy~e, HHTerpanoHD~ rpaBHTa~HoHHhlM cneKTpoMeTPOM. N- tiHCJIO aeiiTpoHoB, 3aperHc TpHpoBaHHbiX nocne 20-ceKYH~HoH B~ep~H YXH B cocy~e /BpeMR aanonaeHHR -I 00 c, BpeMR perHcTpaD;HH - 40 c/, H - BbiCOTa B CM rpaBHTaD;HOHHOro 6apoepa, ycTaHaBnHaaeMaR no~~eMoM 
KOneHa CIIeKTPOMeTpa. llyHKTHpaaR nHHHH COOTBeTCTByeT ¢oay /KOn~eCTBY saperHCTpHpOBaHHbiX aeHTPOHOB sa 40 C 
npH nocTO.R:HHO saKpbiTbiX BXO,!J;HbiX sacnoaKax /16/ I. 

c HeHTpOHOBOAOM YXH 1171 
H AeTeKTOpOM YXH - nponop~HOHaJlbHbiM C4eT4HI<OM c 3He. Pa6o4H~ ~oH AeTeKTopa (aacnoHKH : /16/ - aaKp., /17/ - OTKp.) -8·10-2 c- onPeAe11R11CR rnaBHbiM o6paaoM YXH, nPoca4HBa~~HMHCR 4epea KOHCTPYK4HOHH~e ~enH B CABOeHHOH BXOAHOH 3aCJ10HI<e /16/ npH $OHe OT TennOBbiX HeHTPOHOB -10-2 c-1.Ha HeHTpOHOBOAa COCYA HanonHRncR YXH AO pasHosecHoH nnoTHOcT~, cooTBeTCTBY~~eH COAepmaHH~ -50 WT. YXH B o6beMe cocyAa. CpeAHee apeMR HanonHeH~R 1~ onopomHeH~R/ cocraanRno 20 c. BpeMR xpaHeH~R rex HaXOA~nocb ~3 noAC4eTa AeTeKTOPOM 4~cna YXH, 

ocTaaw~xcR a cocyAe cnycTR HeKoropoe sapb~pyeMoe speMR B~AepmKH. 
CneKTP HaXOAR~~xcR a cOCYAe YXH onpeAenRnCR nyreM H3MepeH~R aasHcHMOCTH 4~cna YXH, HaKonneHH~X 8 cocyAe, OT s~coT~ noAbeMa KoneHa ~HrerpanbHoro rpaBHTa4HOHHOro cneKTPoMerpa 131, pacnonomeHHOro nepeA BXOAOM 8 COCYA /pHC.2/. CnnOWHaR flHHHR coOTBeTCTByeT nocTORHHoH nnorHocT~ Y~¢aaosoM npocTpaHcTse 
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a AHanaaoHe cKopocre~ /3,43..;.4,95/ M·c- 1,a nyHKTHpHa~- ¢oHy. 

HHWH~~ rpaHH~a cneKrpa onpe,Qen~erc~ rpaHH~Ho~ cKopocrb~ AnR 

amoMHHHeaoro OKHa H Bblcoroi1 ero pacnonoweH\.IIR, a aepxHflA -

BbiCOTOi1 nOilOWeHH~ ,QHa COCYA8 H8A ypoBHeM TpaHcnopTHOrO Heihpo

HOBO,Qa /25 eM/ H ero rpaHH~Hoi1 cKopocTbiO /6 M· c -1 I, 

3KCnEPHMEHT, PE3YJ1b TATbl 

1. BHyrpeHHflR noeepXHOCTb Me,QHoro cocyAa npe,QaapHrenbHO o6-

pa6aTbiBanacb 3neKrpononHpoeKoi1 a pacreope H 2 PO 4 c nocne,Qy~

~e~ npoM~BKO~ BO,QonpoBO,QHO~ BO,QO~. AHanor~~HO 6~n~ o6pa6oraH~ 

noaepXHOCTH CHJ1b$OHa ~ BXO,QHO~ 38CJ10HK~. np~ OXIla~,QeH~~ B Ta

KQM COCY,Qe Ha6n10,Qanacb CHJlbHB~ TeMnepaTypHa~ 388~CHMOCTb rex 

28,7+1,8 c npH 300 K, 38,2~5,6 c npH 170 K H 52,8~3,2 c 

npH ~0 K /p"-c.3a/. 
3areM COCYA HarpeaancR B~We 300 K VI OTKa~HB8J1Cf1 C npHMeHe

HHeM ~aCTbiX npOMbiBOK renHeM. C poCTOM TeMneparypbl no Mepe 

o6eara~HeaHHR creHoK Ha6niO,Qanocb cy~ecraeHHoe aospacraHHe 

rex /300 K/ /H3Mep~eMoe npH T = 300 K/, ~To, aepoRTHO, CBR38HO 

C QI..IVICTKOi'i noeepXHOCH'I OT a,QCOp6VIpOSaHHbiX MOileKyil, npH~eM H81A-

6onee 3¢¢eKTHBHo 3TOT npo~ecc npoHCXOA~Il AO TeMneparyp 

-·/4507470/ K. npl-1 Harpese CBbiW€ 600 K Ha4111Haercf1 ra30Bbi,Q€J1eH~e 

a6cop6HPOB8HHbiX ra308 /oco6eHHO BO,QOpO,Qa/ H3 MeTaJlJla CTeHKI-1 

C rny61.1H -100 MKM/t~/ 3Ha4HT€JlbHO npeBbiWS~~It'IX rny61-1Hy npOH~KHQ

BeHIAA YXH a creHKY npH orpa*eHHIA /-100 A/. Bepo~THO, no 3TO~ 

npH4HHe He aaMe4anocb ,QanbHe~wero ysenH4€HHR r ex/300 K/. 06e3-

ra*~aaHHe npolt'lcxo,QHilO npH reMneparype -" 700 K, no,Q,Qep)t(HBaeMoi'i 

B Tel..leHHe -· 6 4 ~ C npHMeHeHHeM 48CTbiX npOMbiBOK renHeM, nocne 

o6e3ra)t(~BaHHR rex npHHRno 3H84€HHR: 94,0~8,6 c np~-1 300 K 

H 115,0~8,4 c npH 80 K /pHc.36/. 

nocne noaropHoi'i 3neKrponon~poBKH Me,QHoro cocy,Qa a pacraope 

H 2P0 4 c nocne,QyiO~ei1 npoMbiBKO~ ,QHCTHilnHpoaaHHOi1 BOAC~ rex 

/300 K/ = 24+ 1 '5 c. npH Harpeae c 3SKPbiTbiM aeHTHJ1eM /9/ /npeA

eapHTeilbHO oTKa4aHHOro COCYA8 ,QO -10-2 Topp/ no Mepe pacTa 

TeMneparypbl 6blnO 3aMe'-leHo nOBbtWeHHe ,qaeneHH~, ,QOCTHrwero 

0,95 Topp npH 700 K, npH 3TOM rex yMeHbWHI10Cb HaCTOilbKO, 

4TO crane 3Ha4HTenbHo MeHbwe apeMeHI-1 HanonHeHHR, "" era Heaoa

MO*HO 6~!10 H3MepHTb. nocne Harpeea AO T ~700 K B Te~eHit'le 

2 4 npH HenpepbiBHo~ OTKa4Ke r e /300 K/ = 94,8+4,4 c. 3areM 

B€HTHJlb /9/ 3aKpb1BaJ1CA VI V13M€pA.Jfacb gaB\.11-0IMOCTb -;. e.x OT TeMne

paTypbl. C yeen~4eHHeM TeMnepaTypbl rex yMeHbWanocb AO 3Ha4e

HHi'i: 'ex /543 K/ = 80,0~5,0 c; 'ex /600 K/ = 59,0~4,0 c; rex 

/673 K/ = 47,0~6,0 c, npH4eM a npoMe*yroK speMeHH, Heo6xo,QI-1Mbl~ 

,QilA ~3MepeHIAA r_ei /2+3 4/, He 6blno aaMe4eHo H3MeHeHHR rex. 

nocne yseJlH4eHHA reMnepaTypbl o6esraHU1BaHHR ,qo .T =820 K /npe-

5 



N 

50 

20 

10 

5 

40 

T::80 K 
/rtex'"52.8:!:3.2) 

80 120 

a. 

0 40 80 

PHc.3. KpHBhle xpaaeHHH YXH ~nH Megaoro cocyp;a: a - ae o6e3r~eaaoro, 5 - o6e3ra~eaaoro. N - ~Hcno YXH B COCY,D;e CITYCTH BpeMH Bb~ep~H t /c/. 

Ta6JIHD;a l 

3aBHCHM0CTb rex / c/ H ii. OT 
TeMnepaTyphl AITR o6e3r~eaaoro 
Mep;aoro cocy.n;a 

T(K) 'i7ex( c) .f ><10
4 

80 115.0 :1: 8.4 3.2 7 :I: 0.2 7 
170 112.0::!: 8.6 3.37 ± 0.30 
220 91.5::!: 5.8 4.2 2 :I: 0.3 0 
300 9 4.8 :!: 4.4 4.0 6 :!: 0.21 
460 88.0::!: 4.4 4.41 ::!: 0.24 
550 86.2:!: 7.3 4.51 "' 0.4 2. 
800 7 4.0 :!: 12.0 4.77 :I: 0.94 
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AenbHO eoaMomHoH AnR 
A8HHO~ KOHCTpyK~HH 
H orpaHH4eHHoH TeMne
paTypoH nnaaneHHR Al
oKHa/ B Te4eHHe 6 4 
TeMnepaTypH8R 38BHCH
MOCTb T ex, H3MepeHHRA 
npl4 38KPbiTOM BeHTI-1!1€ 
191, cTana MeHee a~pa
~eHHO": 'ex/550 K/ = 
= 86,2+7,3 c; rex 
/800 K7 =74,0+12,0/cM. 
Ta6n.l/. AonyCKaR, 4To 
TaKoe H3MeHeHHe r 

ex CBR38HO C npo~eCCOM He-
ynpyroro pacceRHHR YXH 
Ha raae, BMAeilHBWeMCR 
143 CTeHOK COCYAa npH 
ero Harpese, H, npHHH
MaR p, = 4,5 Topp·c All" 
cneKTpa raaos, pacTso
peHHbiX B MeA~ /H 2 39,6%; 
C0 2 49,7%; 0 2 10,9% 11o/ 



c y4eToM T~ -reMneparypHo~ aaa~cHMocr~~t Heynpyroro pacce~HHR 

Ha raae, nony4aeM paaHoaecHoe AaaneH~~te BblAen~~tawerocfl raaa 

P- 3 ·1 o-2 Topp /npHseAeHo K 300 K/. TaKoe KOilH"eCTBo raaa 

COOTBeTCTBYeT nOJlHOMY o6earamHB8HH~ nosepXHOCTHOrO CilOA TOil

~HHOH -4 MKM. /CoAeP*8HHe raaa B Heo6earameHHOH MeAH 

-2,2·10-2 %/aTOM./ itS//. C 66nbWHX rny6HH raa MO*HO H3Bile4b 

ronbKo aa 6onbwee apeMR "" np~~t 6onbWHX reMneparypax. npH oxnam

AeH'-'Ir-1 aror noaepxHOCTHbiH cnoH ocraercA o6eara>KeHHbiM, noCKOilb

Ky K03¢¢H~HeHT AH¢¢y3HH rasa B CTeHKe CHilbHO naAaeT C yMeHb

WeHHeM reMneparyp~. 
HanycK soaAyxa I AO 1 arM/ a o6eara}f(eHHbli:1 cocyA Ha 2 HeAent-1 

npH 300 K He lo13MeHHJ1 3aMeTHbiM o6paaoM rex /300 K/. He 6biJ10 

aaMe4eHO H3MeHeHHA rex /300 K/ ~ nocne onepa~~-11-1 HanycKa 

s o6eara>KeHHbl" cocyA npH 700 K 30 Topp BOAOPOAa Ha 2 " c no

cneAY~~eH OTKa4KOH 80AOPOAa nocne oxna~AeHH~ COCYAa A6 300 K. 

2. nocne OKOH4aHH~ H3MepeH~~ TeMnepaTYPHOi:1 3a8~CHMOC:~ tex 

Afl~ MeAHoro COCyAa, Ha ero 8HYTP€HH~~ 'CTeHKy ~ n08€PXHOCTb 

c~nb<!>oHa 1-1 sacnoHKH 8 8aKyyMe ~ 10 -o Topp MeTOAOM ·TePMI-14ecKoro 

~cnapeHJ..1~ c 80Db$paM08biX cn1-1panei:1 HaHOCI-1nC~ cnoi:1 6epHilill-1~ Ton

~~t~Ho\71 0, 35 MKM /~CXOAHQI.~ 4ltiCTOTbl '99, 7%/ o no T€XHOfiOri-14€CKHM 

06CTO~T€IlbCT8aM, C8~3aHHbiM CO C!10~HOCTbiO c6opKJ.1 KOHCTPYKLtl-11-1, 

C8e~eHaHeceHHbli1 cnOi:i 6epHililHA OKOJ10 A8YX CyTOK HaXOAI-1IlCA 

B KOHTaKTe C aTMOC~epoi:1o 8 TaKOM COCYA€ 6e3 npeA8apHT€IlbHOrO 

Harpesa r /300 K/ = 65+5 C, npH nporpese COCyAa, no Mepe 
ex -

o6esra~HsaHHA Ha6n10Aa.nocb 3Ha4HTeilbHOe y8€Ili-14€HHe 'ex /300 K/ 

8nnoTb Ao TeMnepaTypbl..:. Boo. K, 4To, eepoATHo, c8AsaHo c 6onee 

CHDbHOi:1 aAcop6t.tl-1ei:1 raso8 Ha TaKoH no8€PXHOCTH. Yse.nl-14eHHe 

TeMnepaTypbl c 300 K no cTyneHRM: /480, 600, 700, 800/ K npHBOAH

no K cTyneH4aTOMy pocTy Aa8neHHA /pa8H08ecHoro AilA AaHHOH TeM

nepaTyp~/ /2,2; 3,8; 5,3; 6,9/ 10-1 Topp cooTBeTCTBeHHO. 06ea

ra~H8aHHe npoAon~anocb 12 4 npH T"" 800 K AO ocTaT04Horo raso-

8b1A€IleHI-1A CTeHOK 'He npesblwa~~ero 3Ha4eH~A-2 01 o-6 T opp DI-1Tp/MI<-1H. 

nocile o6eara>KHBaHHR T ex /300 K/ = 116, 7.:!:, 1 0, 7 0 3aBHC"MOCTb 

oT TeMnepaTyp~ cocyAa 8 Al-1anasoHe /20-700/ K H3MepA.nacb np~;~ 

nocTOAHHO aaKpbiTOM 8€HTI<-1Ile /9/ /cMo Ta6.n.2/. M~t~HHMallbHaA TeM

nepaTypa 20 K s Te4eHI-1e 2 4 6blna AOCTHrHyTa nyTeM np'oAY8KH 

no Tpy6KaM oxna~AeHI-1A cocyAa -100 11 ~1<-1AKoro ·renHA. nocne A8yx

cyT04HOro KOHTaKTa c aTMOc<J>epoilt r e:r. 8 o6eara~eHHOM 6epHn11He

eoM coCYAe yMeHbWHJlOCb - 8 2 paaa 1-1 80CCTaHo81-1110Cb nocne Clle

AY~ero o6eara~H8aHHA. 

3. 0AHOBpeM€HH0 C I-13MepeHHeM re:r. H3Y4a11CA J..1 npot.teCC Bbi-

TeKaHHA YXH Ha AeTeKTop noc.ne HX xpaHeHHA s cocyAe. Ha PI-1C.4 

noKaaaHbl HeKoTopble KPH8ble 8biTeKaHHA YXH 1113 cocyAa /aasHc;;;ocTH 

HHT€HCI<-1BHOCTH per~;~cTpat..tl-11-1 YXH OT 8peMeHI-1 c MoMeHTa OTKPbiTI-1A 

sacnoHKI<-1 /3/ I, I<-13MepeHHble np~-1 BbiCOTe noADeMa aac.noHKI<-1 Ha BbJCOTY 
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n 

Ta6JIH:u;a 2 

3aBHCHMOCTb rex I cl H ii OT 
TeMrrepaTypw AJIH oOeara~eHHOro 
6epanrrHeBoro cocyga 

T(K) 

20 
40 
80 

150 
210 
300 
400 
500 
600 
700 

0.3 

0.1 

8 

'i;ex (C) 

110.0: 21.0 
131.0:32.0 
121.0 ± 8.2 
113.6 ± 21.0 
115.8 ± 16.3 
116.7:!: 10.7 
105.0:!: 16.0 
102.5:!: 13.8 
101.8 ± 15.1 
110.3 .:1: 19.7 

2.63: 0.78 
2.45± 0.85 
2.15%0.20 
2.64 "'0.48 
2.44= 0.64 
2.7 6 "'0.3 0 
2.68 "'0.56 
3.11 "'0.54 
3.48,., 0.66 
3.4 2 ,., 0.6 9 

_/ 
.A.. =17.0!0.6 

1-re:s 2:t3.2J 

h = 3, 5 eM. Ha6n1011aeMaR 
nocTo~HHaR cna~a ~HTeHc~s
HOCTH per11CTpaLJ,HH BbtTeKaiO
~HX YXH A aasHCHT oT r ex 
A= .,-l+T -1 • 

s ex 

CpeAHee speMR s~TeKaHHR -
r 5 AnR pa3H~X rex OKa
aanocb OAHHaKOBbiM so scex 
cny4aRx, noKaaaHH~x Ha 
PHC,4. 3KcnepHMeHTaJ1bHO 
~noKa3aHo, 4TO r He s 3aBHCHT OT TeMnepaTyp~ 
AI -$o!lbCH OKHa /p><c.5/, 

He Ha6n~Aanocb Ta~ aa
BVICHMOCTt-1 rex OT TeMnepa
Typ~ Al-$onbr"' npH $HK
cVtpoaaHHOH TeMnepaType 
acero ocTanbHoro cocy~a. 
3To yKaa~aaeT Ha nocTORH
CTBO cneKTpa YXH eo speMR 
xpaHeHHR, nOCKOJlbKy rs 
H rex CHJlbHO aaBVICRT q_T 
cpeAHeH CKopocT~ YXH V. 
4epe3 BbiXOAHOe OTBepCTVIe 
YXH s~TeKa~T ~3 cocyAa 
noA06Ho paapemeHHOMY 
MAeanbHOMY raay, no3TOMy 
~3 04eBHAH~X ra30KHH€TH-
4eCKVIX coo6pa>KeHHH r s=T0 +rh, 
rAe T0- apeMR BbiTeKaHHR 
YXH ~3 cocyAa a oTcyTcTBHe 
CHCTeMbl 113aCJ10HKS - $OJ1b-

- I ra", a 'h =[2nRhy(V)l-
- speMR npOXO~AeH~R CHCTe
Mbl 11aacnoHKa - ¢onbra 11

• 

PHC. 4. KpHBhie BhiTeKaHH.fl 
YXH H3 MegHoro cocyga gnH 
pa3HbiX T ex•ll- HHTeHCHBHOCTb 
perHcTpaQHH YXH /s o6paT
Hb~ ceKyHgaxl crryCTH ape
MH t lc/ C MOMeHTa OT
KphiTH.H aacJIOHKH /3/ B co
cy,n;e. 



Ts hl'h v 

150 30 
30 

r- +---t---f----1-
20 r-

10 f-

' 
0 200 400 600 800 T( K] 

PHc.S. 3aBHCHMOCTh cpeAHero 

npeMeHH BhiTeKaHHH r s I c/ oT 

Tet-mepaTyphi cocy.o;a T /K/. 

100 

50 

0 
3.5 4.0 4.5 5.0 v 
PHc. 6. Pact.IeTHhle 3aBHCHMOCTH 

OT CKOpOCTH v /M· c -l I YXH 

WIH hr h I CM· c/ /KpHBaH 1/ 

20 

10 

H t.tacTOThi YAapoe YXH o CTeHKH 

" /c-1 !. 

3A~Cb R - P8AitiYC 38CJ10HKI-1/0TBepcn1FI/, h - Bb1COT8 ee nOAb€Ma ,a 

y(V) - K03$<lH1~VI€HT nponycK8HI-1FI CHCT€Mbl 
11 38CJ10HK8 WOJ1b-

ra11, aaBHCFIIl.ll-1~ OT cpeAHe~ ct<opocn1 V cneKTpa YXH. Ha p1.1c.6 

/Kpi-1B8FI 1/ nOK838H8 p80-IeTH8FI 388\IICHMOCTb hrh OT V. 3KCri'e'Pvt-

MeHT8J1bHO 1113M€p€HH8FI 38B~CVIMOCTb r 8 OT h /p1-1C. 7/ no3BOJ1VII18 

onpeAem1Tb T0 , OTKYAa V"" 4,7~~::~ ~·c-t. B A8I1bHe~wltlx pac4eTax 

IIICnOI1b30B8J10Cb VIMeHHO 3TO 3H84€~He V. 0HO A0BOJ1bHO XOPOWO corna

cyeTCR C npeAbiAYI!.IIIIM lti3MepeHIII€M V rpa_BJ.1T8U,I-10HHbiM cneKTpoMeT

pOM. 1-13 pac4eTHo~ saei-1CHMOCTI-1 v OT V I 11 - cpeAHAA 4aCToTa 

YAapoe YXH o cTeHKy cocyAa/, ~ao6pameHHO~ Ha p1-1c.6 /KPHBaA 2/ 

/s npeHe6pemeHHH snHAHirleM rpas!-1TaU.I-11-1/,nony4ae~ 23,3 c-1 

AflR Hawero sHa4eHHR V . CpegHI-1~ Ko3¢¢1-1U.H8HT noTepH YXH npH OAHOM 

CTOilKHOB8HI-1H ii=(r;~-rf}) • 11-1, rge '{:3 :o:918 C- BpeMA }I(I-13HI-1 

He~TPOHa go {:3 -pacnaga. 

B HeKOTOpbiX I-13MepeHI-1AX eo speMA xpaHeHI-1R Ha6n~aganocL 
11npo

ca4!-1BaHio1e11 YXH 1-13 cocyga 1.1epea ~enb /BblaBaHHYIO TepM!114eCKHMI-1 

A8¢0pMaU,!-1AMH/ M8}1(AY aaCilOHKO~ /3/ 1-1 AHOM cocygao TaK KaK npo

C041-1BWI-18CR YXH 4epea 3Ty ~enb aaTeM c nogaenAIO~e~ eepoATHOCTbiO 

nonaganttt B A€TeKTOp, TO MQ}I(HO BBeCTI-1 KOpp8KU,HIO rex Ha TaKyiO 

yTe4Ky: r cor = r (1- U:)-1 , rge ;; - cpegHee 3Ha4eHV1e OTHo-
ex ex 

weHI-1A 41-icna YXH, per1-1cTp1-1pyeMbiX geTeKTopoM. a a epeM.A xpaHeHHA 

YXH, K nonHOMY 41-1CilY YXH, y6b1Bai0~1-1X 1-13 cocyga a a 3TO speM.A. 

MaKCHMSilbHOe 3HS4€HI-1e a He npeBblwano - 0, 15. Ha pHc.8 npi-1B8A8Hbl 

gaHHble A11A 11(T) c y4eToM TaKoro 11npoca4H88HHfl11 • ---
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'ts 
80 

60 

40 

20 

0 

h 

T0 14.5± 3.9S 

0.2 0.4 0.6 0.8 tO 'l;h 

PHc.7. 3aBHCHMOCTb 
cpep;aero BPeMeHH Bbi
TeKaHHH r8 lei YXH 
OT BbiCOTbl OTKPblTHR: 
3acnoHKH h I eM/. 

4. ~R npoeepK~ YTBep~,Q€H~R, 4TO HS noeepXHOCTH COCY,QOB n0c11e o6earaH<I-186HH.A H€ OCTSBSI10Cb aarp.A3H€HHH, HSJ1H4H€M I<OTOPbiX B npHHU,1·1n€ MO>KHO 5bl110 6bl 06b.ACHJ.1Tb 6HOM611bHO 60JlbWy10 YT€4KY YXH H3 cocy,Qoe /Harpee, aaxaaT/, a Ka4ecTee se~ecTaa, oTpa>+<SIOlJ.Iero YXH, HCnOI1b3oBaJH1Cb TOHKI-1e cnoH D2 0 H CO 2 , KOH,Q€H01poeaHHble Ha cTeHKI-1 MeAHOro cocy,Qa npH 80 K. HaJH14He B03MO}f{HbiX rpa,QH€HTOB TeMnepaTypbl Ha nosepXHOCTH COCy,Qa MOH<eT npHB€CTH K H€p6BHOM€PHOCTH 8 TOJII!IHH€ CilOR KOH,Q€HCHpOB6HHbiX B€U4€CTB • np"' 80 K nepenaA TeMnepaTyPbl no CTeHKaM cocyAa He npeBbJwan /1-2/ K • .£lnR nol1y'-4eHI-1.A paaHOM€PHbiX KOH,QeH01pOS8HHbiX enoe8 napbl n
2 o 1-1 C02 no,Qa8am1eb e eoey,Q e eMee1-1 e re.n1o1eM /-50 Topp/, KOTOPbl~ OTK84J.18aJ1CR n0c11e BbiMOpa>KI.18aHJ.1R HenOI1b3yeMoro napa. nnOTHOeTb nOTOKa KOH,QeHCHpyeMbiX aTOM08 J.13 re!lJ.1eSO~ eMeCJ.1 Ha eTeHKY noeToRHHa no see~ nno~a,QJ.1 eoey,Qa, a pa8H08eeHoe ,Qa8neHYie KOH,QeHeHpyeMbiX napo8 npJ.1 T"" 80 K Ol.leHb HJ.13KOe /C0r10-8

Topp, D20 -1 o-19 Topp/. 3TJ.1 o6eTORTeJ1beT8a n03BOJ1RIOT Ha,QeRTbeR H8 ,QOeTaT04HYIO pa8HOMePHOeTb 8 TOI1utJ.1He HaMOpa)f{J.18aeMbiX napos no see~ 8HyTpeHHe~ noeepxHoeTH cocy,qa, aa J.1CKJ1104eH1.1eM Al-~oi1brJ.1 8XO,QHOro OKHa, TeMnepaTypa KOTOpO~ H8MHOrO npe8~WaeT TeMnepaTypy coey,Qa. AnR KOH,QeHeJ.1p088HH~X enoeB e TOI1utJ.1H8MJ.1 2QQQ ~ D2 0 H 3000 ~ CO 2 npH TeMnepaType 80 K nony4eHHble 3Ha4eHHR ~ COOTBeTCTBeHHO /2,57+0,52 H 2,73+0,33/ ·10-4 He OTJ1H4a~TCR 8 npe,Qenax OWJ.150K OT ;;. -AJlR Cu J.1 se npJ.1 T8KOI1 )l(e TeMnepaTy-pe. 
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PHc.8. 3aBHCHMDCTb 

~ero KD3¢¢H~HeHTa 
ITOTepH YXH npH DAHOM 

OTpa~eHHH ~ OT TeMrre

paTypbi T /K/ AJlR! 

I - He oOesra~eHHOro 
MenHoro cocyna; II -
o6egra~eHHoro MenHoro 
cocyna H III - oOes
ra~eHHOro OepHnnHe
Boro cocyna. 

1.0 -

0.5 

5. AnR npoaePKI-1 BJ11-1.RHI-1.R npe.QnonaraeMblX BO.QOPO.QCO.Qepmall.II-1X 

3arp.R3HeHI-1~ noeepXHOCTI-1 Ha 3Ha~eHHe ~ 8 COCy,Qe OCY\l.leCTBil.RJli-1Cb 

ycnoeH.R .Qn.R H3oTonHoro aaMe~eHI-1.R eo.Qopo.Qa Ha ,Qe~TepH~. An.R 

3Toro napaMI-1 D2 0 I -25 Top pi o6pa6aTbiBanacb o6esrameHHa.R 

Me,QHS.R noeepXHOCTb COCY.QS B Te~eHHe 30 MHH npH T = 600 K, noc

ne OCT~BaHI-1.R COCy,Qa 1-1 nocne.QY~Il.le~ OTKa~KH napoe D2 0 H3MeHe

HI-1.R rex 1300 Kl He Ha6n~.Qanocb. He 6b1JlO aaMe~eHo 3¢l¢eKTa 

H3MeHeHI-1.R rex 1300 Kl 1-1 nocne o6pa6oTKH 3To~ noeepxHOCTI-1 

napaMH D 2 0 a npV1CyTCTBV11-1 .Q06aeoK 11.1e.no~H NaOD I pH ~11 .Q.n.R 

paCTsopa NaOD s D 2 0 I HI1H KHcnoT DNO 3 H D2 SO 4(pH .• 1 ~ 2), 

3Ha~V1TeJlbHO HHTeHCH$H1..11-1PY~\l.IHX npOI..IeCCbl I-130TOnHoro 3SMeLl.leHH.R, 

0,QHaKO OKOH~aTeJlbHS.R HHTepnpeTSI..IH.R 3TI-1X pe3yJlbTSTOB aaTPY.QHe

Ha no np1-1~1-1He Toro, ~To noaepxHOCTb cocy,Qa a 3THX cny~aRx, 

eepO.RTHO, noKpbiTa CY\l.leCTBeHHbiMH KOfll-1~eCTBSMH npO.QYKTOB XHMH

~eCKI-1X peaKI..II-1171 Me,Q\.1 C BBO,QHMbiMH peaKTHBSM\.1. 

3,QeCb c.ne,QyeT OTMeTHTb, 4TO fibiJlO 6bl BeCbMa HHTepeCHO npo

BeCTH 3TOT npo1..1ecc a 3fleKTponon!-1poaaHHOM, He o6earameHHOM co-

cy,Qe, r,qe O>KH.QaeMoe .QeHcTeHe HaoTonHoro aaMell.leHHA (H-+ D) 6biilO 

6bl 3KBHBa.neHTHO ,Qei1CTBHIO TepMH~eCKOrO o5eara>t<I-1BSHI-1.R CTeHOK 

cocy,qa. 

05CYmAEHHR. B~BOA~ 

1. Ha6n10,qaeTC.R CI-1JlbHbllll 3¢¢leKT eoapacTaHH.R rex np~-1 TePMH

~ecKOM o6esra>KHBaHHH 3.neKTpono.nHpoaaHHoro Me.QHoro cocy,Qa 1-1 co

cy,Qa c Hanbl.neHHbiMH 6epH.nnHeBbiMH cTeHKaMH. PaHee nporpea 3.neKTpo-
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non~pOBSHHOrO M€AHOrO COCYAS He B!lHRn HS 3Ha~eH~e 'ex· np~~~HO~ 
3Toro MO)I(eT cnym~Tb paa6poc a napaMeTpax npY!MeHReMbiX npol\ec
cos 3J1€KTponO!l~pOBK~, JlHfiO TOT $aKT, 4TO B pa6oTe /6/ B M€AHOM 
COCYA€ 0TA€11bHb1€ ~aCTYI ero He nporpeBSJ1Y!Cb, Y1 Ha Hlo1X MOrJl~ 
I<OHA€HC~POBSTbCR npHMeCI-1, B03rOHR€Mb1€ C HSrpeTbiX 06llaCTei1 no-
BePXHOCTI-1, TeM caMbtM o611.1ee Konl-'l~ecTBo np~Meceill a cocyAe npH 
ero Harpeee He MeHRnocb, 

2. Bo scex npeAbtAYil.IIIIX 3Kcnepi-1MeHTax I a a ~t~cKnl04eHvteM 1 19
,., *I 

np~M€HR€MSR BaKyyMHSR r1-1r1-1eHa 6~11a H€AOCTST04HOi1, 4TOn~ ra
paHTHpoBaTb OTCyTCT8H€ HS nOB€pXHOCTRX COCYA08 OTCYTCTB~e ne
Ty4JIIX BOAOPOACOA€P>Ka11.1JIIX B€11.1eCT8, Heynpyroe pacceRHVI€ Ha KOTQ
pbtX CY~TSJ10Cb HS1-160nee eepoATHOtlt nplti4VIHOi1 aHOMaJ1bHO fiOJ1bWOrO 
Hafin~AaeMoro f. C8epxeaKyyMHaR c~cTeMa A11A xpaHeHHA YXH AO
cTaT04HO CJlO>KHS, 8 HSCTOR~e~ pa60Te CBepxBaKyyMHSR rHrHeHa 
AOCT~rHyTa, XOTR CBepxsaKyyM 8HYTPJII COCYAS Henocpe,QCTB€HHO 
He H3MePR11CA. Mo>KHO yT8€P>KASTb, 4To 113¢$eKTlo1BHbt~ aaKyyM 11 I ea
KYYM 6ea y~eTa aToMoa He I 6bl11 He xy>Ke 10-8 

Topp, 3ToT 113cb
¢eKHfBHb1i1 BaKyyM11 onpe,Q€11RJ1CR TOJ1bi<O CTeneHbiO Lllo'ICTOTbl HCnOJ1b-
3yeMOrO AJlR npOMbiBK~ He ~ OCTaT04HbiM raaOBbiA€11€HH€M nocne 
06e3ramHBSHJIIR, KOTOpOe AOCTST04HO MSJ10 0TM€THM, 4TO CKOPOCTb 
ra30BbiA€11€HHR np~t~ 300 K noH~>KaeTCR Ha -10 nopRAKOB nocne o5ea
ra}l(lo1BaHHR ,qa>Ke T011bKO np1-1 400 K ' 20;' no3TOMY 8 nOA8eprHyTblX 
TeMnepaTYPHOMY o6eara>KJIIBSHI-1t0 /T -500 K/ H3011HpOBSHHbiX OT OT
KSLlKH COCy~aX 8 T€Ll€HI-1€ He,Q€11H 8aKyyM COXPSHReTCR H€ Xy>Ke 
-10-7 Topp 21 /. 

HeCMOTPR Ha pa,QHKSJ1bHOe Y11Y4W€HJII€ r~t~r~t~eHbl OTKS4KVI 8 HSWeM 
3KCnepHM€HT€, 8 HeM, KSK VI 8 PSHH~X 3KCnepVIM€HTSX, MI-1HHMSJ1b
HO AOCTHrHyTOe f' A11R M€A1-1 ·• B 2 paaa 60J1bWe paCLl€THoro 3Ha-
4€HI-1fl, LlTO MO>KHO 6biJ10 6bl 8 npHHLtHne 06DRCHJ11Tb HSJ1J114HeM wepo
XOBSTOCTei'i y peaJlbHO~ OTpamaiOute~ noeepXHOCTI-1 '22 .',0,QHSKO A11fl 
6ep~t~J1nV!eBO~ noeepXHOCTJII no 3TO~ npHLlYIH€ ylli'e Henb3fl CBR3STb 
KOHLtbl C KOHLtSMH, noCKQnbKy nony4€HHO€ (1 OTJ1H4aeTCR OT pac-
Ll€THOrO- a 20 paa. ManosepoRTHbiM KameTCR Yl npeAnono>KeH~t~e 
0 -·20%-0M 3arpR3H€HI-1H HSnbln€HHOrO 6epHnJ1HR B011b¢paMOM /MaTe
p~t~SJ1 pacnblmnene~l, aaxaaT Ha FIAPax KoToporo o6bACHVIn 6bl HHa
Koe AOCTH>KVIMO€ 3HS4€H~t~e fl ~ H€3SBI-1C~MOCTb ero OT T€MnepaTypb1, 

3. ~11fl o6earameHHoro MeAHoro cocyAa Ha6niOAaeTCR Bo3pacTaHHe 
fl C POCTOM TeMnepaTypbl B AHana30He /80-800IK. 3Ta aa-
8HCYIMOCTb cn~t~wKoM cna6afl, ecn~t~ AOnycT~t~Tb, LlTO aHoManbHaR yTe~
Ka YXH Vl3 cocyAa CBR3aHa c npo~..teccaMH Heynpyroro pacceRHHR Ha 
H€1<HX noBepXHOCTHblX 3arpR3H€HHRX, He YCTpaHI-1MbiX TepMHLl€CKI-1M 
o6eara}I(I-1BaHHeM. ,lla>Ke AJlfl Ha~6onee cna6oi1 1-13 ~t~aeecTHblx T% -

I' . 
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TeMnepaTypHO~ 3aBHCHMOCTH Heynpyroro pacCeAHHA Ha raae, B 3TOM 

AHanaaoHe TeMnepaTyp ;; AOIUKHO ~r~aMeHHTbCA ~ a 3 paaa. Ho 3Ta 

aaa~r~c~r~MocTb cn~r~wKOM eenHKa AflA Heynpyroro pacceAHHA YXH Ha 

4HCTO~ MeAH, HS KOTOPO~ paC4eTHaA A011A HeynpyrHX npo~eCCOB He 

AOJ1>KHS npeBbiWaTb -10-S 123~ no>KanyH, He CI1eAyeT npHASBSTb 6onb

WOrO 3Ha4eHHA HS611~AaeMoa::1 cna6oH 3aSHCHMOCTH ~(T) , nocKOJlbKY 

8 HaWeM CJ1y4ae OHS MO>KeT 6b1Tb Bbi3BaHa aaBHCHMOCTb~ ~pMbl 

cneKTpa Han011HA~~HX COCYA YXH OT TeMnepaTypbl BXOAHOrO OKHa 

/yeeJ1H4eHHe V C POCTOM TeMnepaTypbl npOHCXOAHT 38 C4eT B03pa

CTaHHA HeynpyrHX npo~eCCOB B an~MHHHeBOM OKHe, nOA4HHR~~HXCR 

aaKOHY V - 1 I. O~eHKH noKaaanH, '-ITO TaKoH a¢¢eKT oTHoc~nenbHO 
Man, OAHSKO AOCTHrHyTSR T04HOCTb B 3KCnepHMeHTe /pHCo5/ He

AOCTaTO'-IHS, 4T06bt HenocpeACTBeHHO 8 3TOM y6eAHTb~ 

4. Ha6n~ASeMaR H 8 o6eara>KeHHbiX COCYASX CJ1HWKOM 60J1bWSA 

YTe4Ka YXH, cna6o aae~r~CRll.\SR oT TeMnepaTYPbt ~r~ npaKT~rt4ecK~r~ tfe 

388\IICR~aA OT npo~eCCOB Aer:1TepvtpOBSHHA H noKpbtTHA CTeHOK KOHAeH

CHpOBaHHbiMH D2 0 H CQ 2, CTSBHT nO A COMHeHHe CyaQeCTBOBSHHe 

Harpeaa YXH Ha BOAOPOACOAep>Ka~HX noaepxHOCTHbiX aarpA3HeHvtAx 

KaK npH4HHbl aHoMaJlbHO Manoro apeMeHH xpaHeHHA YXH e aaMKHYTbiX 

COCYAaX. B 3Ty onya~t-110 BHeCeT ACHOCTb nnaHI-1pyeMbt~ HSM\.1 a Ha

CTOA~ee apeMR aKcnep~r~MeHT no o6Hapy>KeHHIO npo~ecca paaorpeaa 

YXH vt Ha o6eara>KeHHbiX noaepxHocTAX H peaynbTaTbl aKcnepHMeHTa 

co caepxeblcoKoeaKyyMHbiM cocyAOM A11A xpaHeHHR YXH, on~r~caHHOM 

a 1101. 

AaTOpbl 6naroAaPHbl aa noMOl1.\b npvt abtnonHeHHI-1 3KcnepvtMeHTa 

IO.IO.KoCBHH~eey, IO.A.KywH"py, B.H.Mopoaoey, r.H.Tepexoey H 
nepcoHany peaKTopa CM-2, Ha KOTopoM npoAenaHa 3Ta pa6oTa. 

Oco6o o6AaaHbl Mbl E.H.KynarHHY aa opraHvtaa~t-110 oxna>KAeHt-1A >KVIAKHM 

renHeM. Mbl TSK>Ke npH3HaTeJ1bHbl B.C.~eMHHY, B.K.~rHaTOBV14Y, 

B.~.ny~HKoay, ~.M.¢paHKY VI B.A.XanKHHY aa BHVIMSHVIe K 3TO~ 

pa6oTe, coeeTbl VI At-1CKYCCHVI. 
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