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/1-5/ 
B p.11ne pa6oT Ha6monanoc& oqea& 6btCTpoe yMeH&llleHn:e aaceneHKocTn: 

aoa6y*neHHbiX ypoaHefi aeftTpanbHoro rena.11 c pocToM rnasaoro KBaHTosoro ~Rena 

n • Dpn aTOM pac npeneneKJie ~neKTPOIIOB JIG nonypoBHHM c paanH'IHbiMH op6n:

TIIllaHloiMH ltB8HTOBbiMH 'IHCli8MH L He COOTBeTCT!!YeT Hll MOilel!H HMrHO'BeHHOrO 
li 1J N /2,4/ 

BbiCBe'IHB8HIIH , HH MOnenH l!OK8llbROrO TepMH'!:eCKOrO paBHOBeCI!H • ABTOpbl 

06D8TIIllll BHIIM8HI!e H8 OC060 ObiCTDOe CHH*eHn:e aaceneHHOCTP! p VOOl'\Hf!!t. lJn~ 
/4/ 

oobHCHeHI!H aTHx nanean:n a noennonaraeTcH Hann:qn:e nRvx rnvnn ~ITf!KTno~ol'l. 

/0/ 
a npeanaraeTCSI yqecTb 15ollbllloft caol5onahtft nool5er HeftToan&HhTX aToMoB non 

I 1,2/ 
HcnonbayeMbTX B aToli paooTe HHaKHX naaneaa!l"x. B pa6oTax y'IHThTBaeTcSI cTy-

neH'!aToe aoa6y*ll:eHHe n nenaeTcli BhiBon, 'ITO aa6monaeMoe aaceneaae MO*HO oo'hSI

CHHTh aannqn:eM MoneKyn.llpHhiX nponeccoa neaoa6y*neanH, oco6eaHo nnH P ypoBHeft. 

nosToMy rrpencTaBnSieT HHTepec nccnenoaaT& aaceneaaocT& aoa5y*ll:eHHhiX ypoaaen 

renHSI npn: ManhiX KoaneaTpann:nx aeftTpan&RhiX a To MoB. B naaaon oaooTe HaMeoSI

eTcH aaceneBROCTb B030Y*AeHRhiX ypOBReft B UyrOBOM P83PSIUe HCTO'IRHKa MHOro-
/6/ 

aa pHllHbiX HOHOB Ull.!l 150-caHTHMeToosoro UHKliOTDORa OH5IH • rae naanean:e Hell-
-3 /7/ 

Tp8llbHblX B.TOMOB .0:0 H8'18.na pa3p!!U8 HMeeT B9liii'IIIHY 5.10 MM pT.CT. 

MeTOAHKa HaMepeHHii H aKcrrepHMenTan&Hhte peayn&TBThi 

/8,9/ 
B rrpeUbillYIIlHX pa6oTax OblliH n:aMepeabi KonneHTpanHH sneKTPOHOB n . 

H TeMnepaTypa aneKTpOHOB T " B CMeCH rel!Hli C BOUOPOUOM. B ll8HHOM Cl!y>lae 

B KB'IeCTBe pa60'Iero raaa ITpi!MeR!IliCH 'IHCTblft renH!i C TeM, 'IT06bi yMeHbiiJIITb KO-

lii!'IeCTBO ITOCTOpOHHHX l!IIHHft. YfcnOllb30B8liC!I HMITYllbCHbiii pe*I!M PBOOTbl HCTO'I-

HHKa c nnn:TenhnOCTbiD HMnynhca 1 MeeK H qacToToli cnenoaanHSI 50 ru. HaMepeHn:e 
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HHTeHCHSHOCTH JIHHHH S OCHOSHOM llpOSO.!lHIIOCh C llOMOllih iD $OTOilpHCT8SKH K CUeK

T por p a!jJy LI<PC-8. Lin£ H3Me peHHSI HHTe HCHSHOCTH O'!eH& cna6bllt nnHnfi ncrron&aosanac& 

T8K ~e !jJoTorpaQJH'!eCK8SI MeTOilHKa. K ann6 pOSK8 OTHOCHTenbHOM H a6COIIIDTHOM 'IY BCTBH

Ten bHOCTH rrpHeMHHKOS ITOOH3SO.!lHII8Ch IIOR llO M OIDR JieHTO'IHOM JI8Milbl H8 K8 JIR B8HHS! R 

/9/ 
y ron&Ho fi rry rn aHanorH'IHO • CosnaneHne peaynbTaTos o6onx MeTorros na~vepeHRll' 

HHTeHCH BHOCTH o6ecrre'!HS8eTCll' TeM, 'ITO rroserreHHe RHTeBCHBHOCTR scex JIHHHH Hefi

Tp81IhHOro reJIHS! SO speMll' HMIIyJihC8 HMeeT OllRB8KOSb!l\ X8p8KTep, DocnecseqeHHe 

llll83Mbl, Sbl3b!S8eMoe TOOfiHOl\ OeKOM6RH8UHel\ H He IIOOIIOOUHOH8JihHOe RHTeHCHSHOCTR 

flU/ 
JIHHH!l SO Spe MH p83p11.!l8 1 S HameM Clly'!ae OTCyTCTSyeT, T!Wl!'!Hb!e OCUH/IJIOT'p8MMbl 

HHTe HCHSHOCTH JIHHHJI reiiHSI H TOK8 .uyrn rrpnse.ueHbl H8 p!!C,}. .[lmiTenb

HOCTh H8 '18nhHOrO llHK8 HHTeHCHSHOCTH1 KOTOObiH aa6nrorraeTCSI Y Bcex JIHHHH He HT081Ih

HOT'O r e m i!SI , pasHa 0, 1MKCeK, Y IIHHRfi noHos rrorro6Hbi fi rrnK ropaano MeH&men serrn

'IRHbi llOllBIIHeTCSI TOJibKO rrpn H81lpS!~eHHH nyrn llOpll.!lK 8 700-800s. He6onbWI!e UHKR 

HHTe f!CRSHOCTH HeliTp81IbHb!X IIHHHI\1 llOSISII!IIDIDHeCSI S rrpOMe ~yTKe Me~uy HMllYIIbC8MH, 

o 6ycn osneHbi paasHTHeM Tneromero paapgn a so speMH rrnKo s Bblllps!WleHHoro Ha rrp!!JKe

HHH H3-38 HellOJU!OrO 38Kpb!THH OTKJIIDlJ8IDIDefi JI8Milbl, 

Bee UpHBerreHHbie HRJKe pe3yllhT8Tbl H3MepeHHH DOny'IeHbl llpH TOKe llYT'H 4 a 

H H81IOSIJKeHHH 4Q0s. Don 9TOM oe~HMe KOH1!6HT08UHID H TeMrrenaTVDV 91leKTDOHOB M0~-
14 -::1 /8 9/ 

HO rrpHHHTh paBHbiMH n .=10 eM n T. =10 ss ' • Dpn naMeHeHnn HarrpH~eHHH 

s rrperrenax oT 150 rro BOOs ( n. MeH!IeTCH B 1,5-2paaa) naMeHeHn!! s OTHOCRTenhHbiX 

HHTeHCHSHOCTHX IIHHHA He rrpeBb!lli81IH HeCKOJibKHX UpOUeHTOB 1 B TO BpeMll' K8X IIO a6-

COIIIDTHOH seJIH'IHHe HHTeHCHBHOCTh IIHHHH MeH!III8Ch B aeCKOIIhKOD83. B Ta6n.1 B roa

!jle • 3KcllepHMeHT' llpHBelleHbl peaynhT8Tbl p8ClJ~T8 OTHOCHTGIIbHOit 3aceneHHOCTH B03-

6yJK/leHHbiX ypOBHeA Hel\TpaJibROro reJIE:SI BHYTPH rJIB.BHhiX JtBAltTOBbiX 'IJRcen n 

IIO H3MepeHHbiM RHTeHCHBHOCTl!M COOTBeTCTBYIDIDHX IIHHHit C HCIIOJib30B8HHeM BeOOSIT

/11/ 
HOCTefi rrepexorros na • 3.!leCb aacenennocTh S yposneA rrpnRHTa aa 1. 
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Ta6nHua 1 

3aceneHBOCTb B036yli<.Q8BHbiX ypOBHe l\ C pa3nH"':Hb iMH L 

~· 3 K c n e p H M e H T p a c q e T 

s p D s p D 

Ql 3 1 4,8 2,9 
:0 
X 1,8 3,5 .... 4 1 Ql 
t: 

3,6 (... 5 1 -
X 

" u 

Ql 2 - - 1. 1,25 
:0 
X 3 1 

3,0 1 1,8 2,4 .... 2,1 Ql 
t: 4 1 3,1 1 2,05 3,3 
I' 1,3 
" 0. 

5 1 4,2 1 2,5 4,4 .... -

B Ta6n. 2 .Q8Bbi oTHOCHTenbHbie 3aceneaHoCTH D ypoBael\ c pa3nR'!HbiMH n 

npH'Ii'!M 3 aceneaaoCTb 3 
8 

DR 3 
1 

D ypOBHel\ npHHSI Ta 3a 100 . CooTHO WeHR e MS21UlY 

3aceneaaocTSIMH aTH X ypoaaelt paBHO N 8 a
0 
~ 2,0 N 

8 
1

0 
11MeSI T8K )I{e H3Me pe a-

9 -3 
HYIO a6COn!OTHYIO 38CeneHHOCTb ypOBHSI N 

3
a

0
-1,7.10 CM , R3 COOTHOWSHH!\ T a6n,] 

H 2 MOli<HO aal\TH a 6 conJOTHYIO 3aceneHHOCTb BCSX n pnBe.QSHHb! X ypoBae l\ . 

Ta6nuutt 2 

3aceneaaocTb D ypoBael\ c pa3nH'I HbiMH n 

My~ 3 K c I! e p n M e H T p a c 'I e T 

3 4 5 6 1 X 2 XX 3 4 5 8 

100 55 17,5 6 
CHH!"neTHbiS - 2, 1.10 

TpHrrneTHble 100 28 9 4 1050 100 20 8,5 2,3 

X) 3ace neHHOCTb OCHOBHOI"O I 5 ypOBHSI , 

xx) a 
3aceneHHOCTb ypOBHSI 2 P. 
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J13 TS0/1, 1 H 2 BHIJ.HO, 'ITO 38CeneHHOCTb ypOBHel\ BHyTpH rn8BH b!X KB8HTOBbiX 

'!Hcen He 51llnl!eTc51 p8BHoaecHoA. B TO JKe apeM51 Ha6monaeM8 SI 3aceneHHOCTb ae co-

• h 

OTBeTCTByeT H MOIJ.e/IH MrHoBeHHOrO Bb!CBe'!I'IB8HI'I51 , T8K K8K B 3TOM C/IV'!Be S 

YPOBHF! IJ.O/IlKHbl Ob!Tb 38CeneHbl CF!IIbHee OCT8/IbHbiX, 0TK/IOHeHHS! OT ITOC/Ie!IHeii MO!le-

ll 12 -3 
mr 1'1 C/lell.OB8/10 OlKI'IIl.8Tb, T8K K8K VJKe ITOI'I KOHUeHTOAUTHIX 10 - 10 t":M RAllO 

I l~l 
Y'll!Tb!B8Tb nepeXOIJ.bl BHyTpF! n • C pOCTOM KB8HTOBOrO 'll!C/18 n 38CeneHHOCTb 

ypoaaeii o'!eHb 6brcTpo ll81l.8eT: H8MHoro 6biCTpee, qeM aTo aonycK8IOT BbirneynoMI -

HYTbie MonenR 38ceneanll aos6yJKaeHHbiX ypoaael!, X8p8KTepHbiM IIB/IS!eTcSI oco6o 6brcT

poe IT8aeane 38ceneHHOCTH P-ypoaHelt, T8K 'ITO .lliiSI n =4 ypoaHn D OK83biB8IOTC51 nH

aepcao 38CeneHHb!MH ITO OTHOllleHHIO K p YPOBHHM, T8KHM 000830M, Mbl BHliHM. 'ITO 

noaeneHHe 38cenenHOCTH Bo36YJKlleHHbiX VPOBHelt re/IH51 B HccneoveMoM nasmme no-
/ 1-b/ 

ll06H O yJKe H80/IIOIJ.8eMoMy B p860T8X 

AH8/IH3 nponeccoa saceneHH51 

Xap8KTepHbiM ll./151 ll.8HHoro THIT8 p83p51l18 51B/151eTcS! 6onbrnaH TeMneo8TVP8 aneK

T POROB H, C/lell.OB8Te/lbHO, M8/1851 Bepo51THOCTb oeKOM6F!H8UHl!, ITonC'I~T KO/IH'!eCTB8 

peKOMOHH8Ulllt H8 B036yJKlleHHbie ypoBHH n ,.2-8 llOK83b!BaeT, 'ITO !IpR T 
0 

xJ0aB1 

14 -3 
H N u.+=10 CM 'IHC/10 peKOMOHH8UF! H 118 3TF! YPOBHH CP8BHl!B8eTCII C 'IF!C/IOM 

ITPHMbiX H CTy!JeH'!8TbiX B030YlKlleHHA H3 OCHOBHOrO COCTOS!HIHI nmr KOFITTP.RTnATHO<' 

HefiTpan&HbiX 8TOMOB rropl!IJ.li:S 10
10 

eM -3, Kos dldlnuneHTbi o8llH8UHOHRoA oeKoMfinRanmr 

/Ill/ 
R8 B036yJKIJ.eHHbie ypOBHH llPHBeaeHbl B , 8 K03WWHIIHeHTbl TOOtfROii oeKOMOI!Rillli'IH 

/14/ /9/ 
noac'!l!TbiBBnl!cb no dlooMYII8M P860Tbi , O'!eBRliHO. 'ITO rro11 H~MP.nP.RR"hT -.r R 

COOTIIOllleHRHX MelKllY KOHUeHTp8UHHMH N He+ 

8TOMOB llO/IlKHO H8MHOrO rrpeBbllli8Tb Be/IH'IF!HV 

•20 NHe2+ 

10 -3 
10 CM • 

KO/IH'!eCTBO HeATp81IbHblX 

IToaToMy 38CeneHHOCTh aos6yJKlleRRb!X ypoaHeii ReiiTpanbHoro renn:51 6vneT orr

peaen51TbCH TO/IbKO B036yJKIJ.eHHeM aneKTpOHHbiM Yl18pOM 1!:3 OCHOBHOrO COCTOS!HH51 1 

rrepepacrrpeaeneHHeM Me lKil.Y B030YJKlleHHbiMI'I ypOBH.IIMH H HOHH38UHe li C HHX, Hn:JKe 

6yayT paCCMOTpeHbl 3TH rrpouecCb! IJ./Ill TpnrrneTHbiX ypOBHeii, T8K K8K IJ./151 HHX He H8-

UO y'IRTbiB8Tb C8MonornorneaHe nsny'leHR51, ITono6Hbie P8C'!{!Tbi, non: vcnoBHl! P8BeR-

/15/ 
CTB8 'IHC/18 HOHH38UHii H peKOMOHH8UHt'!, ITpOBOlll'!/IF!Ch B , rne MOlKHO H81\TH T8K JKe 

C<''ICHl!Sl B38l!MOlleiicT BPI.II aos6yJKneHHbiX aToMoB. B ll.8HROM pasp.Hlle aTH npoueccbT 

MO)!< HO He Y'IF!T b!B8Th, 
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Ha pHc.2. np!!BOJJHTCI'! cxeMa TpHnneTHbiX ypoaaeft renH!!, I!CnonbayeMal'! npH 

nac q i)T e . Dnl'! HeKOTOpbi X 113 paccMaTpHaaeMbi X rre pe x oaoa n p i!BOlli'!TC!I Bbr•nrcneHHbie 

H!Di<e Kos¢¢HulleHTbi aepo!!THOCTH np!!Mo r o rre pexoaa an!! T • = 10 3B, TIp!! paC"!l!Te 

ypoBHH 0 , F ... 06'he)liiHSIIOTCil B OJ]IIH ypoBeHb C CyMM8pH blM CT8TIICTH'leCKIIM BeCOM 

H yc p e nHeRHblMII !10 p8BHOBeCHOMy pac npeneneRHIO X8p8KTepHCTIIK8MII, 

1. Ce'!eHIIll B036yli<JleRIISI 1'!3 OCHOBHOrO COCTOSIHHSI Jli1H MHOriiX ypoBHel! 113Me

/16-19 / 
pe Hhl aKcnepRMeHTanhHO • Koa!jl!j>HuReHT aepoSITHcxtTH ao36y)l()leHHll, onpeae-

nne M blil !jlopMynolt 

K = f v f(v)Q(v)dv, 

u n 
H8XOJli!TCll rpa!jlnqeCKIIM IIHTerpHpOB8HHeM no M8KCBennOBCKOMy pacnpeaeneHHro. 

P <flopMYne U 
11 

- noporoBaSI aaeprHll Bo36y)I(JleHHll, V -cKOpOCTb aneKTpOHa, 

f(v) ~YHKUI!ll pacnpeneneHH!! aneKTpOHOB no CKOpOCT!!M, HOpMHpOB8HR8SI Ra 

CUHHHUy, Q -ceqeHHe Bo36yll<neHI!ll, Ce'!eHRll Bo36yll<ne HI!ll ocTanbHbiX ypoBHell 

/16-19/ 
Hn XOJlSITCll H8 OCHOB8HIIII Ha6nJOJJ8eMo!!I 113 o6meA 38KOHOMepHOCTI! XOJ]8 ce-

qeHIHI C 113MeHeHHeM KB8HTOBblX 'li!Cen. 

2. Ceqeni!H Bo36yll<neen!! onTH'leCKH paapemeHHbiX nepexoaoB Mell<ny aoa6yJK-

n eHH bTMH ypOBHSIMI'! p8CC'IHTb!B810TC!! no nonyaMITI!pli'leCKOI! ljlopMyne, npennoll<eHROA 

1201 
a • HHn i!BHilYBIThHbre caollcTBa aToMa renHll 3aecb y'IHTb iBBJOTCll TeM, 'ITO ce-

'!eHHe n epexona 6epeTcll rrpSIMO nponopulloHarrbHbiM eRne OCUHI111liTOp8 aToro 

n e pexon a. Benn'IIIHhl C U, rae C -KOHCT8HT8, 8 U -aHeprHH nepexoaa, 6epyTcH 

rrepexonoa B aToMe aoaopona. 8aeprn11 nepexoaoB 
/ 20/ 

}13 Jl11ll COOTBe TCTBY!OllliiX 

/211 
B 8TOMe rerrHSI p8CC'IHT blB810TCll H8 OCHOB8Hllll )l8HHbiX pa6 0Tbl • Jlnll rrepeXOJlOB 

onyTpll K BBHToaoro qncna Jlrr!! acex n cu 6epeTcll paaaol! 0, I. 

3. CeqeHIISI Bo36yJKJleHI!ll onTH'leCKII 3anpemeHHbiX nepexoaoa pacc'!HTbiBBJOTCSI 

/22/ 
no nonyaMnHpH'IeCKOll !jlopMyne pa6oTbi • BenH'!HRbi B ami re111!SI 6epyTcll paa-

UH /2V 
RbiMH B He • B 11 -u-;;:-- JlnH nepexonoa, ae npHBeaeHHbiX B , Beni!'IHHa B 

1101lY'!8eTCSI 113 COOTHOllleHHS! B ( U 1 ) a B ( U 
2 

) ~ , KOTOpOMY np11611H3HTerrbHO 
u 1 

non 'IHHHe TCH aTa aenii'IHHa Jlnll aoaopoaa. Jlanee nonaranocb, 'ITO nnR nepexoaoB 

c y aenll'!eHReM op6RT811bHOro KB8HTOBoro 'll!cna 6. L a3 BenH'IRH8 B yMeHbllJaeTCSI B 

n o a p a 3a no cpaaHeHHJO c aToll aenR'IHHOI! nnll A L •2 11 T. a. OrrTR'!ecKH 3arrpe-

me nHbie nepexoJlbi Meli<JlY ypoBHSIMII BRYTPR rnaBHbiX KBBHTOBbr x '!Rcen He Y'IIITbiBaroTcn. 

Ko a tjl<jJI!UI!eHTbi aepoRTHOCTII o6paTHbiX nepexoaoa Bo ncex cnyqanx HaxoJlHTCH Ha 

OC HOB8HIHI np!!HUIIII8 )leT811bHOro p8BHOB9CI!S!, 

4, CeqeHne HOHII38Jlllll C B036yJKJleHH blX ypOB He l\ B 6 opHOBCKOM !Ip1! 6 rri!JKeHRII 

7 



/23/ /24/ 
lli!H BOllOPOll8 HMeeTCH B , TaK K8K cornaCHO OHO M8110 38BHCHT OT L 

TO ero MOlKHO rrpHHSITb OilHH8KOBblM lli!S! BCeX L ll paBHblM cpenaeMy, 38BbJI!Je

HHe 6 opHOBCKOI'O rrpH61!HlKeHHS! Y"'HTbiB8eM neneHHeM K09QJQJHUHeHT8 BepOS!THOCTH HO

HH38UHH aa senH"'HHY 1,2, KOTopaSI nonyqaeTcH H3 cpaaaeHHH Koa¢¢uuHeHTOBK 1A"- 4 ~ 
ll i!H nepexona 3d - 4 f B 8TOMe BOAOP008, P8CC"'H'l'8l!:Hb!X H3 600HOBCKOI'O noB-

/~/ . 1~1 
6 naJKeaan H rro nonyaMnHpH"'ecKo~ ~opMyne pa6oThi • 

BepoHTHOCTb yxonaaneKTpoaa c onaoro Bo36yJKOeaaoro ypoBHH aa npyrae no-

IIV'I8eTCS! YMHOlKeHHeM COOTBeTCTBYIOmero Koa<bd>HUHeHT8 K H8 n - • Ha noi!BeneH-

Hb!X H8 PHC.2 KOadJQlliUHeHTOB BHOHO, 'ITO nOR 
14 -3 

n.•}Q CM CITORT8HROe H3nV'!eRH& 
Ill/ 

nng TpHrrneTHbiX ypoaaell: arpaeT yJKe ae3H8"1HTenbsyiO ponh H yxon aneKTpo-

HOB C B036yJKneHHb!X ypOBHe~ rrpOHCXOAHT B OCHOBHOM flYT~M B036YJKOe!IJU! aneK

TpOHHb!M ynapoM aa cocenaHe BhimeneJKamHe ypoBHH. B aTHx ycnoBHHX pacnpene-

n e HHe 8TOMOB no B036ylKneHHb!M COCT051HHS!M 6yneT M8110 38BHCeTb OT n. ' 'ITO 

ll Ha6niOn8110Cb Bbiille, Ha"'HH8S! C n =3, HOHH38UH51 T8KlKe HrpaeT He3H8"1HTel!bfiYIO 

p onb, DoaTOMy BepXHBe ypOBHH B OCHOBHOM 6 y n y T 38Cell51TbCS! C HHlKHHX, BbiCTpoe 

CHH lKeRHe 38CeneHHOCTH C pOCTOM n n p oHCXOn HT H3-3 8 6 biCT OOI'O OOCT8 BeOOilT-

HOCTH yxona C B035yJKneHHb!X ypOBHeft npH yBenH'leHHH n scnencTBHe yMeHbme-

HH51 aaeprHH rrepexona, a TaKJKe aa C"'~T nepepacnpeneneHHH nocTyrrHBmHx aneK-

TpOHOBnO 50I!billeMY KOI!H"'eCTBY rronypoBHefi BHyTpH KB8HTOBOI'O"'liCII8 n • TaK 

K BK Bep051THOCTH rrepeXOilOB MeJKOy ypoBHilMH BHyTpll I'II8BHb!X KB8HT0Bb!X "'HCen LW51 

M81!b!X n Cp8BHHB8IOTCS! C BepOHTHOCTS!MH nepexorrOB MelKrrY ypoBHilMH C p 8 31!H"'

Hb!MH n 1 TO Hel!b351 ll OlKHil8Tb yCT8HOBIIeHHH paBHOBecaoro pacnpeneneHHH BHY

T p H I'II8BHb!X KBSHTOBbi X 'IHCell, 

ilmi KOI!H'leCTBe Haoro pac"'~Ta aaceneaaocTelt y poaael! c n ~ 8 aa 3UBM 5 bi

na pem eaa CHCTeMa 14 ypa BHeHHl! C K09QJQJHIIHeHT8MH 0 Bbl "'HCI!eHHbl MH Bblille. 3ace

ne aHe c y poBael! n ?. 1 y"ll!TbiBa n ocb M e Ton oM no c nenoBaTe nbHbiX npH5nHJKeHHll. 

Bbl'mcneHHbie naHHbie npHBOJl51TCst B Ta5n. l H 2 B rpa!jle "' Pac"'~T ''. Ha cpaaae-

HHH 9THX pe3yllbT8TOB C 9KCnepi!MeHTa.1IbHblMH JlSHHbiMH BHJlHO, 'ITO 113Mepeaaoe CHII

lKeHI!e 3aceneJiaocTH ypoaae~ c pocToM n ynoaneTsopi!TenbHO cornacyeTcn c pac

'!eToM. ilnH cHarneTHbiX yposael! cHHJKeane 3ac e neaaocTH aneT 5onee Menneaao. 

'ITO MOlKHO o5~S!CHHTb BnHHHHeM 50JibillOl! BepOS!THOCTH CnOHT8HHOI'OH3.1Iy'leHH51 C 

p ypOBHelt, KOT0p8H C pOCTOM n yMeHbillSeTCH. Yf3MepeHH8H OTHOCHTel!bH8H 38-

ceneHHOCTb s H D yposaeli TBKlKe aaxoJ:tHTC51 B cornacHH c pac"'~ToM. OnaaKo 

H3Mepeaaoe 5onee 5biCTpoe CHHlKeHHe aaceneaaocTll P yposaelt s pac"'~Te ae npo-
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llBnll8T CSI. Tipll.'l~M ST O CHH )K8HH8 He M0)K8T o6ycn aBnHB8TbCSI MOn8K V nSIPHbiMH 

ITpOU8CC8MH 1 TB.K KBK LWSI LlOCTJiJ)K8HHSI R80nJOLl88MOrO s<PQ1eKT8 BepOS!T HOCT b ero 

UOn)KH8 CpaB a HBBTbCSI C BepOS!THOCTb~ rrepe XOLlOB M8)KLlY ITOLlypoBHS!MH B Hy T pH 

KBB HTOBoro 'IR e na n =4. A a To ITPHBeneT K cnHm KoM 6onblllHM c e'!eHH HM T aKor o 

/26/ 
n oouecca, TIOLlOO Hb!H 8(jltiJe K T Ha6n~Ll88TCSI H B pa 6 oTe , rLie IIPH 8T M OC<I>eo!IOM 

15 -3 0 
naBn e!IHII rrpH n .> 3. 10 eM H T. = 14000-18000 K B rrpeLirrono )KeHHH T epMH'!ec-

Koro paBHOB8CHSI JiJ3MepeHH8SI CHna OCUHnnSITOpa 2 I S -4
1

P rrepexona B 1,4 p838 M81Ib

lll8 pac'!eTHOH BenH'IHHbl , TiosTOMy MO)KflQ rrpeLIIIOnO )KJiJTb1 'ITO 8 1IOM 8llbH08 !IOB8-

Ll8 HH8 3 ac e n e HHOCTH p ypOBHefl o 6ycnOBJ181IO 38B bl lll 8 HHbiM 3H8 '!81IH8M HCIIOnb3Y -

8MbiX CHIT OCIIJiJnliSITOpOB rre pexOLlOB 2
1 

S - 4 I P H 2 
8 S - 4 

8 
p . 

On;eaKa K oan;eHT p a uHH Het\Tpa nhHbiX aTo ~roB 

Mc XOIISI H3 P8CC'IHT8 HHO fl OTHOCHT8JibHO H 3 8Cen e HHOCTH OCROBHOrO COCTOSI HHSI 

11 y poBHSI 3 8 D rro H3 Mepe!IHo i1: a6conroTIIOH sacene!IHOCTH nocnermer o M OJKIIO c pa-

3Y nony'IHTb l!:OHII8 HTp8IIHIO B TOMOB He B OCHOBIIOM COCT OSIIIHJiJ . finS! HCCne LiyeMOrO 

13 -3 
pe)!(JiJM8 ST8 B8liH'IHH8 IIOny qaeTCSI p aBIIOH 4,10 CM , 

B y c noBHHX, K o r.Qa Bepon T aocT H cTy rrea'!aTbiX rrponeccoB cpaBHHBBIOTCH c ae

poHTHOCTSI MH CllOHTBHHOro H3 liY'I8HHSI H Kor.Qa B8poS!THOCTb yXO.Qa HOHOB H3 IIn83 Mbl 

llp8Bbllll8 8 T BepoHTHOCTb HX p e KOMOHH8IIHH 1 !IpOHCXO.QHT 6biCTpoe CfiH)K8HHe 3acenea

HOCTH B03 6V)K.Q 8HHbiX Y POBH8 H, 3TO CHH)K8HH8 o6y cnBBliHB88TCSI YB8nHq8HH8M ceqe

IIH M cTy rreaqaTbiX rrpoueccoB c p ocTOM n H rrepepacrrpe.QeneaHeM aneKTpoaoB no 

OOITbllleM y 'IHCny llO.QypoBae A C OLlHHM H TeM )!(8 n . Tio-BHIIHMOMy, IIO.Q06aoll: CHTy -

/1-5/ 
a uHeA oobSICHSIIOTCSI H pes ynhTaTbi p a6oT • 

B 3aKnro'leane rrpHaomy rny6 o Kyro 6naro!lapHoCTb A.P. CTpHraaoay sa pyxo

BOLICTBO p a 6 0TOH 1 a TaK)Ke f.B.illonHay, !IpO'IHTaBID8My p y KOIIHCb H C.QenaBillaMy 

p SILI nea abiX saMeqaaH A. Bbrpa)Karo rrpH3aaTenhaocTb rpyrrrre noaabr x l'lCTO'IliBKOB 

JU!P , rne ObinB C.Qenaaa aT a pa60T8 1 Sa rrpeLIO CT8BJ18HH8 o60PYLlOB8HHSI H ITOM OIDb 

B p a 6 oTe. 
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11.5 
Pac.2. CxeMa aaceneHltSJ noa6yl!Ute&Hb!X ypo naell aToMoB rena>~. Ua<l>pb! co cTpen

KaMH 03HA'IAIOT KOs<i><!>JrllHBHTbl eepOBTHOCTH COOTB9TCTBY!OWHX rrepeXOJlOB 

K. 108 eMS ceK - 1• K o s<l><!>auHeHTbi HO!fH3auuu yKa3b!BAIOTC H cTpenKaMH, OKAH'IB-

BAIOWHMBCB B KOHTP!HRyMe. 
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