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Ocaosaue ycnnna axcnepHMearan&aux nccne~onannn, xacaDmnxca cna6oro. B3anuo~encr

BHH "o6uqaux" .. qacrn~; B reqenne nocne~anx ~Byx ner 6unn aanpasxenu aa nposepxy yan

sepcan&nocrn cm6oro B3aHMo~el!crsna. 

flo~ ynHBepCaXLHOCTLD DOHHYaetca, qro BCe .cxa6He npo~eCCH 0 KOTOpHe nporeKaDT .C · 
I 

yqaCtHeK 3THX qactll~t ae.TOJIY,ltO onpe~eJII!DTCll O~HHaltOBHK BH~OM B3aiiUO~encTBI!II 0 HO II xa-
• I 

paltrep1!3YDTCll 0,1\HHaKOBOl! CIIJIOn. 3a e~I!HI!ey CIIXH B3ai/IUO~ei!CTBI/Ill llpiiiHIIIYa.eTCll I,I03TOMy 

Be'JIIIql!aa 11 cm6oro 3apll,l\a" t onpe,l\eJII!eYal! B npo~eccax j3 - pacna~a. 

·Ecnn o6parnr&ca K cnacHren&aol! reoKerp11111, ro peq& 6y~er H~r11 o rpeyron&HHtte, xo

ropull ,1\e~oacrpnpyerca yze ·ae s nepsul! pa3: 

./\) 
(eN}~()<>) 

!{altll)( xe BHPHCOBHBaerca nonoxea11e K aacroallleuy speKean? 

I. Coxpaaeane sexropaoro roxa 

H3 BCeX B03UOXHHX KOM61!Ha~l! CJia6HX npo~eCCOB 0 KOTOpHe ~OXHO COCTaBIITL, BOC

OOJIL30BaBmiiCL 11306pazeHHHM BHme TpPyrOJILHIIKOM, HaH60Jiee XOpOmO H3yqeHHHU liBJilleTCll 

} - pacna,l\. Ha not pa3 pe2yn:r.raru axcnepnuearo!i s J3 - pacna,l\e npHaecnH aaH6o

nee y6e,I\Hrex&aoe ,I\OKa3aren&crso rnnore3H o coxpaaeHHH sekropaoro roxa B cna6Hx .B3ai!Mo

,l\el!crsn~. 

Teoperl!qecxoe o6ocaonaa11e coxpaaeaHa cna6oro sexropaoro roxa naaqane 6HJIO ,1\aao 

B pa6ore repmrel!aa 11 3eJIL.I\OBnqa III. Oa11 o6aapyzHJIII rny6ottyD aaanorHD uex,l\y nett.ropaol! 

qaCTLD CXa6oro B3ai!KO,I\el!CTBHll II 3JiettrpouarHIIITHHM B3aiiiMO,I\el!crBHeU II 06pati!JIH BHHMaHHe 

aa ro, qro settrotmaa cna~aa ttoacraara ~q..., ae ,1\0BHa no,l\sepranca nepeaopunpostte, 

rax xe ttaK aro IIUeer uecro c anexrpnqecKHM 3apa,I\OK qacrnuu, xoropul! ae H3ueaaerca nO.I\ 

BXHliHHeK BHpryax:r.aHX npo~eccos c yqacrHeM CHJILHO B3aHKO,I\el!crBYDmHX qacrH~. 

OxoaqarenLHYD ~opMynHpOBKY rnnore3a o coxpaaeHHH nexropaoro rotta nonyq11na B pa-

6ore ~el!auaaa II reJIJIYaHa/2/, ItOTOpHe ,1\0nOJIHHnH· HYltJIOHHHI! TOlt DHOHHHK qJieHOK C ~eJILD 
yqeCTL 11,1\HCCO~HpOBaHHOe" COCTOliHHe HyKnOHa, r.e~ B3liJIH TOlt B BH,I\e 



aanepmnn ananornD uex~y cnaouu nexropuuu H anexrpouaruuruuu roKaUH. B cnaoou naauuo

~encrnnu'noRBJIRercn, Taxuu oOpaaou, qneu- "cnaoun uarnernau•, cooTneTcrnyn~n ano
uan&nouy uarneTnauy B aneKTpoYarnuTnou naauuo~ettcrmm. 

Bcero cymecrnyeT nRT& rpynn axcnepnueuron, nponnnaDmux cner ua npoOneuy coxpa

HeHnR BeKrOpHOrO rOKa / CV~ /, KOropue OTHOCHTCH K j3 - pacna~. Huze KpaTKO 
ocranonuucR na peaynuarax axcnepnueHTOB. 

a) ITpo~On%8JIHCI\ IICCJie~OBaHIIR o+ --.- o+ OeTa-nepexo~on, qTOOH ycraHOBIITI\ pa-

nencrno xoncraHT qv 11a } - pacna~a u fj11 11a pacn~a f. - ueaoua. 

K. uacTOR~euy npeuenu nacqiiTHBaeTcn nRT& TaKI!x n~ep, n xoropux Ounu TOquo uauepe
nu uaxclluan&nan aneprun } - cnexTpa 11 nepno~ nonypacna~a ;oi4 , A.t. 26", ce.. 34, 

v 46 
u Cr 54;. HaOnn~aeTcn y~npnTen&uoe cor.~~acue n anaqen11nx ft /HeKOTOpoe ucxnD

qeuue cocTannneT TOJI&KO At 26 -~~" I ~nR ncex 'aTHX n~ep, uecuoTpll na paannque n aap~e, 
ecnu ,OpHHI!Tb no nuuuan11e paauepu 11~ep, axpanuponanue opOHTa.ll&HUUH aneKTponauu H ~na-
UIIOHHHe nonpanKI!. 

B raonuue I cyuMHponanu 3TH ~annue. 

o+ 
j3 

o+ 
-nepexo~ 

o'"~ _.. 1'1'" 
JJeU" -+.J.Igl& 
ce-zv~ sw 
1/ '"--> T l '" 
Cit >v _,. Fe,., 

TI/2 /cex/ 

7I,36!o,09 

6,374!o,OI6 

I,565!o,007 

2,424!o,002 

O,I937.!o,OOIO 

~aKC/KaB/ 

ISI2,6 .:!; I,4 

3208,0 .:!; 2,3 

4460 .!. 4,5 

604I .!. 7 

7229 .:!; 5 

TMnuua I 

. (ft)I (ft}§ 

3066!; IO JI27 
JOis! I2 3086 
3055! 20 3I40 
JOU!. 25 3!38 
2966! I8 3!34 

Paan11que B paanux CTOnOuax ~n11 auaqenun ff aaxnD'IaeTCR B TOM, qTo (jt)I 
iJ8;ccquTanu ~Jin R~pa c TOqeqnuu aapn~ou, a {jt}j[ yqurunaeT paauepu n~pa, 3Kpanupo

nanne no ¢opuyne Poyaa u p~uauuonnue nonpaBKH - no Kl!nomnTa, CupJiuny n Eepuany. 

Ba11n cpe~nee ne nanemennoe anaqeune 

(ft)E = /3I25 ! IO/ cex, q,plluaH u ~p. nonyqunu 

f}v = /I,4029 .!. 0,0022/· I0-49 apr c~. 
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j 
! 

3Ty Benuquny HJXHO cpaBHHTb C UD-pacna~HOti KOHCTaHTOn, ItOTOpaH Ha HaHOOJiee TOqHUX lla

MepeHHti npeueHH XllaHH MDOHa B UEPHe 

_CCJ4 = /2,I98.!. O,OOI! f celt noJiyqaeTcn pannon 

~fl = 11,4350: o;oorii·I0-49 apr cua (nocne nnecenui pa~uauuonnux~nonpa
nox, COCTaBJIHDmHX npuuepHO 0,42% OT npeueHl! xnaHU UDOHa "IIJIH 0,2I% OT BeJIH'IH.HH fj}) . 

nonyqaD~eecR.paaJiuque 
91<-~ 

'Jr 
= /2,24 .!. O,I71 % naxo~IITCR ~aneKo 

aa npe~enauu axcneplluenTaJibHHX omuOoK 11 TpeOyeT.reopeTuqecxoro oO'I\ncnenun. Mozer Oun, 

ono Oy~eT nan~eno na nyTll Oonee TOqnoro yqeTa aneKTpouarHHTHHX nonpanoK. 
• c 

TaK, nonHTKa yqecT:& paaHOCTI\ MaCC aapRZeHHUX ll Hei!TpaJII>HOrO OUOHOB, KaZercR, 

~aeT 3~eKT B HJXHOM HanpaBJieHHll14/. . 

o) O~u11u ua npe~cxaaanun runoTeau o coxpaHI!D~eucl! neKTOpnou TOKe, KOTOpoe uozeT 

0Hrl\ nOJIOZeHO, B OCHOBy ee nponepKll, RBJII!eTCR TOqHOe npe~cxaaaHHe nepOHTHOCTII ~ ·- paC• 

naJta nlioua n+ - n° + I... + v 
= r;.t.A!" (J-fA- -5~ +b) 

A(Ji+-no·+JI-t.J) ~rc:J tL!r 4.L • 

3~ec& .6 =- fl,(.,;•- Mrr• ,· 

f - pa~Halll!OHHHe nonpaBKll. 

3ror pacn~ no~oOeB ~epHOyY ~ - pacn~y C nepexo~OU 0+ ~ 0+. ITo~CTa

BliB qucneauoe anaqeane nxo~n~x CD~a neJinqiiH, a nwecTo KOHCTaHTH (; - anaqeu11e, no.

nyqenuoe lla n~epHUX 0+ - 0+ nepeXO~OB, OOJiyqny CKOpOCTI\ .f - pacna~a nl!OHa, 

paBHYD 

A reap I 1r+_, n" -+f + + J .I = 0,391 ceK. 

CpaBHliBaH CKOpOCTll. 3TOrO npouecca ll Jr~~ ~ J - pacna~a, UOli:HO nonyqliTI\ OT

HOCllteJI&BYD nepOHTHOCTI\ 

o . ( :r ~ n ° +I ~- v } = II oo ! o 021. ro-8 
f\- reap 11 ~)' -+.J ' ' • 

Yxaaaaaan omnoxa yqnTunaer axcnepl!lleHran&HHe norpemuocru 11 Teopernqecxyn neon-
• . 

pe~eneaaocr:& n oneuxe ~llalll!OHHHX nonpanox. 3xcnepuueuraJI&HHll uccJie~onaHHeu aroro, 

oqeu:& rpy,~tuo uaO.IID~aelloro, ·npOJ:lecca aaHHYaJioc:& aec&on&Ko,rpynn. 

ITponecc '][ + -- :Jr "-+.} t + J - pacna,~ta UOJ:HO perliCTpllpOBaTI\, liCnOJI:&ayll CJie,JtYD

IIIIte xapaKTepuue nnxeHHH. B peaynuare . j -. pacna,Jta ocrauonnnmerocn B UHmeHH 
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. n+ -:.le30Ha, npOIICXO)tsllltero CO Bpeueaeu f[j;- _,. . = 2,55• ro-B celt., OClpa3yeTCli IT0 - ue-

30H, MrHOBeHHO' pacna)taD~IItC.II Ha ,ll;Ba i - KBaHTa·c 3Heprllelt OltOnO 70 Mas, pa3neTaD-· 

~eca B npOTHBononoxnou nanpasneann. noaiiTponu pacna.~ta, IIUeD~e cneKTP paapemeanoro 

nepexo.~ta, npn TOpuoxeHIIII B·UIImeHII BH)tenaDT cBOD lti!HeTH'IecKyD anepriiD-11 aaTeu, aHHIIrll

nnpya a Ullmenn, .~tanT .ltBa ~ - xsanTa c aneprnen 0,5 Mas. B axcnepi!UenTe uoxno ou-. 

no- socnoni>aosanca nnu sceUII 11~11 qacnD 3Tux npii3HaKOB, ltOTopue snonne onp.e)ten.IIDT ncxo

uun npo~ecc. B paanux.onuTax ounn no-paanouy ucnoni>aosanu IIMeD~eca soauoxnocTu. 

Peayni>TaTu nepsux paOoT, nocsamennux naelnD,ll;eHIID 3Toro pe.~txoro BH.lta pacna.~ta, .ltO

Kna,ll;UBaniiCI> na npomnon KOH~peH~IIII B UEPHe. 

· K nacToameuy speuen11 'lllcno naelnD,ll;aBmllxca cnyqaes pacna.~ta CYJlleCTBenno ysenH~noci>. 

Hosue peaynuaT!t'5/ aaelnll)teH!tlt n+ -. no .+ } + + v OunH nonyqenu B UEPHe 

na HOBon axcnepnuenTani>Hon ycTaHosxe /pHc.I/,·xoTa cau ueTO.lt H.lteBTII~Ka~ll coel~Tnn 

pac~a ne npeTepnen CYJlleCTBeanoro 11auenen11a. Ha p11cynxe noxaaana axcnepi!UenTani>naa 

JCTaHOBKa, COCTO~a 113 ~eHTpani>HOrO C'leT'IIIIta, B ltOTOpOU npOIICXO,ll;IIT pacna)t OCTaHOBIIB- . 

' meroca nHOHa, O!tpyxeHHOrO BOCeUI.D 0JIOitaUII CBIIH~OBOrO CTe~tna, B ltOTOpHX npOHCXO)tiiJia pe

riiCTpa~a r -ltBaHTOB OT pacna)ta IT0 - Ue30Ha. llpei!UymecTBOU 3TOn JCTaHOBitll, no 

cpasneHHD c IICROJII>30BaBmiiUI!ca panee, aBJiaeTca OOJII>mol! TeJiecnun yron .~tna. perl!cTpaiUm 

_ ~ - ltBaHTOB, 'ITO n03BOJiaeT 3HMH-Teni>HO TO'!Hee onpe,ll;eJIHTI>. 3qxpeltTUBHOCTI> per~cTpa~ll 
C00HTHil. 

· · Hue~eca 1t nacTOallteuy uoueHTY 3ItcneplluenTani>nue )taimue _ oel"I>e)tiiHena B Ta6JIHile 2~ 

UEPH 

JlyOHa 

KonyuOHncKHn YHHBepcHTeT 

UEPH 
/nocne.~tnaa paeloTa/ 

epe,ll;Hee 3Ha'leHHe 

1IIICJ10 
co01ui!n 

52 ~ 3 

43 ~ 3 

33 

I65 ~ 5' 

6 

TaelJIIIIla 2 

0THOCHTeJII>Han 
BepOHTHOCTI> 

/I,I5!o,22/•I0-8 

/I,I ~,2/.IO.:.a 
/I,O ~,3/.I0-8 

II, I7~-, I2/. Io-B 

/I,I~,09/.I0-8 

j 

I 
\ 

3Kcnepi!MeBTaJII>HOe aHa'leHHe sepoaTHOCTH ~ - pacna.~ta nl!OHa aecKOJII>ItO npesamaeT 

oXH,JJ;aeuyD, xoTll omHClltll aKcnepHMeHTa ne ,ll;aDT ocoelennoro noso,JJ;a ,JJ;Jill oecnoxoltcTBa. 
'. 

fjv(Jt) = /1,07 ~ 0,05/ r;v . Ma 3TIIX onaTOB_CJie,JJ;yeT, 'ITO 
B) llpHCYTCTBHe RHOHHOrO 'IJieHa B CJiaelOY TOKe, ltalt 3TOrO TpeelyeT rllnOTe3a 0 e ~ e, 

npHBOJIIIT K Hc~taXeHIID J3 - cneKTpa B paapemennux rauos-TennepoBcltiiX nepexo,JJ;ax. 3TO 

npOHCXOJlHT BCJie,JJ;CTBHe HHTe~peH~llH aKCI!ani>HOn 'laCTH TO!ta C TO!tOU "cJia()OrO uarHeTH3Ya". 

nnll HaelJID,JJ;eHHH 3TOrO 3qxpeltTa feJIJI~UaHH npe,JJ;JIOXIIJI I!CllOJII>30BaTI> H30TOllH'IeCrollt TpHnJieT 
BI2 -ei2~ -tJI2 1 I+, T =I/ xaK·cpe,JJ;cTBO ,JJ;OKa3aTeni>cTBa toro, 'ITO ctpyKTypa 

cnaeloro TOKa ~weer tpeOyewn e Y e TeopHelt BH,JJ;. 

AClcoJIDtHall seJIII'IHHa ot~tnoueHHll ~ - cneKtpa OT paapemennoro B )3-- nepexo,JJ;e 
c BI2 a J> + - nepexo,JJ;e c N 12 uo:~~:eT ClUTI> csgaana c MarHIITHIDI uoueurou rauua-ne-

~ . pexo.~ta c e12 na oo~n ocnosuon ypoBeHI> a,JJ;pa e12• PeayJII>TIIPYD~Il ;6- cneltTP Oy,JJ;eT 

B atoM cnyqae nuen Bll.lt I ~ -TI·II+aEI, T.e. HUeTI> tiJopuy cneKtpa paapemeunoro rauoB

TeJIJiepoBcltoro nepexo,JJ;a, yuuoxeuuoro ua nonpaBoqault uaoxHteJII>, paBH!llt B nepBou 

npaelmnteHHII(I+aE), npH'IeM anax KO:JijJqllll\lleHTa "a" MeHlleTCII c /+/ aa /-/ np11 nepexo,JJ;e 

aT}-- K , ... _ cneKTPY. rnnoTeaa eve npe,JJ;cKaauBaeT : 

= II,Io!o,I7/ % na MaB. A (eve)= a- (TY'-) - a+ ( /11''-) 

3KcnepnuenTaJII>HOUY I!CCJie,JJ;OBaHHD aToro atlJtlJeltta OHJIH nocBllllteHH tpH paelOTH. B nep

BHX ,JJ;Byx paOoTax nonyqeao y,JJ;oBJieTBopnTeJII>HOe cornac11e c npe.~tcxa3uBaeuon BeJIH~non A(cvcl 
llTO xe xacaeTCII Oltll)taeUOit tlJOplll>l IIH)ti!Bll.ltj'aJII>HHX ~-II } t:_ cnettTpOB, TO 

Taltoro cornacllll HJIII ne naelJID,JJ;anOci>, IIJIII xe cnettTpH ae nccne,JJ;OBanllci>. Kpoue Toro, )ta

nee ouno noxa3ano, qro pacnonoxea11e ~~tenen cneKtpoueTpa BJII!HeT ae TOJII>ItO ua IIH.ltiiBII.ltY~ 
ani>HYD t!JOPMY cne~ttpa, no 11 ua BeJIH'IIIHY A. B nocne.~tuen paOoTe, ltOTopaa )tana Hall6onee

TO'IHOe 3Ua'leHI!e BeJIII'IIIHH A /eVe/, 6UJI0 noKaail.HO, 'ITO OT!tnOHeHIIli B Kali:,JJ;OU HH,JJ;IIBJ.t)tj'anl>-
eve. 

HOM cne!ttpe· Taltll:e COOTBeTCTBJDT 0%11,JJ;aeuouy H3 rl!nOTe3H 0 

B aToll pa6oTe Hcnoni>30BanCli 6eaxeneaHHn cneltTpouetp c npouexyTO'IHHU Hao6paxenueu. 

lna Toro, 'IT06H npoBepHTI> BJIIIliHI!e menelt cneltTpouetpa na t!JOpuy cnettTpa, aBtopu · 

c)teJiaJIH Hauepeana co menau11 paanux pa3uepoB. Hauepeana cneKTpa 6unn c,JJ;enanu c .ltllatll
paruon )tllaMeTpa _l_ ,JJ;Dilua, a 3aTeK ,ll;Jill !tOHTpOJill 113UepeHIIll 6HJIII noBTOpeHH C )tl!~par-

I6 · , _ . 
uolt )tllauetpoY B ,JJ;Ba paaa 60JII>me. B o6oHx cnyqaax nony'leH o,JJ;HHaKoBull peayJII>TaT. Ha pHc. 

2 noKaaanu nonpaBO'IHHe xoatlltlJHl\HeHTH It t!JOpMe cneKTpOB OT pacna,JJ;a BI
2 

H N 
12 

co me-

JiliUII 060IIX pa3MepOB. 
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B ta6nune 3 cyuyxpoBaHH pe3yJIDTaTH Tpex ynouaaytux Bume pa6oT. 

Ta6nr~na 3 

-3KcnepHUeHTanDHHe 3HaqeHU& TeopeTaqecKHe 

CCHJ!Ka 43 CcunKa 4I CCHJ!Ka 42 
npe.JlCKa3aHnll 

B [3] B (3] B [3) 
CCHJ!Ka 46-48 B [3) 

' 

" 0,55!o,IO 
/y3Kall .Jllla¢parua! 

+I,82!o,o8- +0,55!o,I2 
a-(s'')io " 

0,52!o,09 -
/mnpoKall .JlHa¢parua/ 

-0,52!o,06 

a..+(rJI'L)of, 
/y3Kall .Jllla¢parua/ 

+0,52!o,20 -0,55!o,I2 

-0,5o!o,09 
/mrtpoKaa .Jllla¢parua/ 

I,07!o,24 
/y3Kall .JlHa¢parua/ 

I,3o!o,3I I, 62;!;(), 28 
A ·;. 

· I,02!o,24 
/mupoKaa )llla!fiparua/ 

.. · r) l(pyrolt npoBep!tOlt'/C llCnOJID30BaHHeM sep!tanDHilX &,llep/, KOTOpall )laeT KaqeCTBeH

HO COrJ!a9YD!lll11iC& C C V C pesynnaT, llBJlllDTCH OnllT!l no Ha6JID)leHHD J- J.. - !tOppeJillUHH 

npll paspemeHHOio! raMOB-TennepOBCKOJ.! J - nepexo,JJ;e Li 8 
ll B

8 
/T = I,2+ I Ha 06!lll1lt 

B S-" BOs6yx,JJ;eHH!ll! ypoBeHD a,JJ;pa e; /T = 0,2+ I, urHOBeHI!O pacna,JJ;aD!lleroca aa .,JJ;Be c/..- qa-

CTHJ:Ul. 

Yrnoaoe pacnpe,JJ;eneHrte, cornacao teopHH, B stou cnyqae .JlOn%HO uueTD BH,JJ; 

/I + B C-f.1.t. efol I. · · 

He6onDmon KOs~nneHT acl!J.Q(etprtn B =a..~ , r.lle Cl= ;1£fvi1J,_/ _-{ 'Qvj~) /,. 
cBasaH c ua.rnHTHW uoueHTOll nepexo)la H 1 i -: nsnyqeHHll c B036yx)leHaoro ypoBHll 

'i-* - .. . . 
Be , /T. ==I,2+/ aa o6!lll1lt ypoBeHD Be 8 /T = 0,2+1 H onear~aaetca .KaK 

0,0025 Wf < B <. ·0,0045 V'i, 
· B nepsou onHTe d- - qacTH!Ul perrtcTprtpoaanucD Kpeuaneaw nonynpoBO,JJ;HllKOBW 

8 

.L 

,D;eTeitTopo:u c 30JIOT!lll aocnTeneu,: ilitJIDqeHHilll- aa coBml.)learte co CUllHTHJIJiannoaaw cqeTql!J

KOM_ f - ql!lc'fnn. nocne)lHnit_ ~pa!llanca BOKpyr nono:a:eaua llllmeaH H Mor 3aHHUan nono-

:a:eHH~ 0, 90 H I80°, no OTHOmeHl!D, K cqeTqHKY cJ.. - qacTHU • 

. Cpe.JlHHll saeprrta . · J -· qacTnn 6!l~a B!l6paaa · W; = II M:JB •. OKoaqaTenLH!lll pe3yJIL

TaT :JTOrO:On!lTa ,JJ;aeT: 

B I Ll 8 I = /0,003I6 .!. 0,00060/ Wf 
H B /B8 I = /-0,00386 .!. O,OOIOO/ w, .. 

r.' H:JuepeHHe cf..-~ - KOppeJillUllll B pacna,JJ;e ivl 6!lJIO nOBTOpeHO C HeCKOJILKO OT-

.Jll!JqHOlt ueTO,JJ;l!~Olt n saeprrtelt aneKTpOHOB I vYJ = 7,5 M3B/. 

PesynDTaT aaxO.JlHTCa B xopomeu cornacHH c npe,JJ;!l.JlY!llHU: 

B I L i I = /0,0037 .!. 0,00!0/ vVJ 
Aaanorl!Jqa!llt pesynbTaT paaee 6!ln nonyqen B pa6ote/61. 

,JJ;) E!lle O.JlHa npoBepKa, KOtopaa_ noKasuBaeT, qTo ;& - pacna,JJ; B cJio:a:aux &,ll;pax aa

XO.Jll!TCll B cornacHH C T80prtelt C 1/ e, OTHOCHTCll K H3MepeHl!D } - Y - KOppeJIHUI!ll Ullpey~ 
napao nonapnsoBaHH!lX t- KBaHTOB B nepexo)lax 3epKaJIDHilX ll,llep tlaPI-J.·lff""r- if. • 

0Ka3UBaeTC&, qTO npH B!lnOJIHeHlll! eVe )lOJilltHO l!UeTD YeCTO COOTHOmeHHe i._+ + A- = 0, r)le 

A!.- Kos#HnHeHT B yrnoBOM pacnpe,JJ;eJieHl!l! W(e)...- I +A.t {-f)<r-~e , a saa-

KH .!, OTHOCllTCll K 3Jl8KTpOHHOMy l1 n03l1TpOHHOMy pacna,JJ;aMj $ - yron Uellt,JJ;Y IIMnYJIDCaMI! 

( - KBaHTa n sneKTpoaa. B Ta6n11ne 4 ,JJ;aH!l pesynDTaTu sKcnepHMeHTOB. 

A+ 

+ O,I04 .!. 0,026 

+ 0,09I .!. 0,0!7 

Ta6n11na 4 

r; ./1(.. 24; 

- 0,089 .!. 0,057 

- 0,086 !. 0,054 

eyuMHpya cKasaaaoe Bume, cJie,JJ;yeT o6paTl1TD BHIIJ.Ia.HIIe_ aa TO, qTo 3KcnepnueaTanDao· 

6Hnn no)lTBep:a:,lleHu Bee npoBepaBml!eca aa on!lTe npe,JJ;cKasaHl!ll rnnote:J!l coxpaH&D!lleroca 

BeKTOpHOrO TOY~. 3TO &BJ!lleTCll cepL83H!lll apryueHTO!.! _B nOJID3Y ee CnpaBe)lJIHBOCTII. 
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II. Paena,l! UDOHa H JL .:. uesona 

a) B Te'!eHHe noene~HHX ~Byx HeT ~UHO BUOOnHeHO HeeKOXLXO pa~07 0 noensmeHHUX none-

my paena~OB f _.. -e -t r n I , ~ 3 e.- 181 H ~e3Helt7pHHHOit KOHBepeHH llDOHa A 

:meKTpOH ·. ~ ~ + 1- -.,e.-+ (~/9 • Euna pa3pa60TaHa .enOll:HaH 3KenepnueHran&HaSI TeXHI'IKa, ~ 
nenOXL30BaHHeM KOTOpOlt ~uno Halt~eHO, '170 OTHOeHTeXLHUe BepOS!THOeTH /e ~OeTOBepaoerLD 

. 9\J%/. 

R.( fl _, e·d 
)-1 ~e~v+i7 )~ 

Ill -il ,_ ·J 0 

R._ ( f .. 3e- ) -'1 u ~ ~ ... .l~iJ < /,':;.to 

( 
;r-+1.-~'"..e. -~ ... ) -'I-f(_ . . . <. ~.~·10 
;r+~-v ...... . 

He B~aBaHeL eeltqae no~pO~HO B ~enH, KO~Opue npeexe~OBaHHeL nepBOHa'laHbHO 3TI'IUH 

aKenepHUearaUH /naqano HX noeTaHOBKH ornoeHres K rouy npeueun, xor~a npHUUUH onuraUH 

He ~uno eme nOKa:laHO, 'ITO ~ H V~ - pa3nHquue 'laerH~/, ene~yer ·~aYCTI'ITL, 'ITO HX 

pe3yxuaru J.!Olii:HO nenOnL:JOBaTL ~nH OJ:IeHKH roro, e KaKOlt TO'IHOeUD BUnOnHHereSI no OT

,JJ;enLHOeTH coxpaneHI!e anexrponnoro H YDOHHor.o nenTonnux .:JapH,JJ;OB.' 

B TOI.I exyqaei ecn11 ~U Bee KBaHTOBUe 'II!Cna 'axeKTpOHa H UDOHa ~UHI'l O,JJ;I!HaKOBU, exe-
,ll;OBano ~!1 Olll:ll,ll;aU, 'ITO OTHOmeHIIe . v 

. o ( )1 __.;.e-+o ) ..... -'1 L 
K.. f<~e+tl+jj - iO N. , 

r,JJ;e. /N - MHOl!I!Tem;, eo~epxamun norapu<jll.!uqeeKI! pacxo,JJ;SI!llllllcs linea u panaan no nops,JJ;ey 

nenn'lliHU e,JJ;uHu~e, ecnu ·o~pe3anue ,JJ;enaeTcH npnuepao na uacce nyKHona 11°1. 

TaKHJJ O~pa:JOY, B HaCTOSII!lee Bpel!l! I!YeCTCS! 3KCnepll!.!eRTaHLROe yxa:JaHHe Ha TO, 'ITO 

YDOHHHlt xenTOHHUl! :lapll,ll; COXpaHlleTCS! C TO'IHO,CTDD 10-3 -I0-4, 'r. e. HBnlleTCS! XOpOmi!M 
KBaHTOBUM 'll!eXOM. 

~) YcTaHOBI!Bmeeeg paBHOBecue B MHeHI!ll OTHOCHTenLHO Bll~a Bapuaara cna~oro B3aiUlO

;Itel!CTBIIH.o peaxH3YD:nerocs B pacna;o;e MDOna, ~uno ;u;o neKOTopoll cTenenu noKone~xeuo onu

Tou, Bunonnennuu B UEPHe, r~e ~ana o~napyxena cnumxou Hll3KaH nonspusanun nosuTpOHOB 

B I -1-- e -+-t,)- pacna;u;e /II/. 0,ll;HaKO, ~K 0Ka3anOCL Bnocne;o;CTBIIII, 3TOT 3qxpeKT ~UH CBll-

3aH ne c npupo;u;on cna~oro B3ai!Mo;o;eltcTBIIH, a c ,D;enonnpusaQnelt aneprll'IHUX nosuTponoB 

npn ux Topuoxenuu B BemecTBe/121. Pe:Jyx&rar, KOTopult ;o;aBax noxnpusanuD e+ 

1f=!0,2a!o,16!, ae· yKHa;o;uBaercs B npuHHTYD cxeuy, noaTouy nocne;o;oBaxa cepus onuroB no 
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usuepenuD nonspu3a;~u no:JuTponon. OT f ~ e + V- pacna;u;a, B Koropux ;u;nn ananusa nons

pu:Januu ne Tpe~o~axacL ocraHOBKa nosuTpOHOB. 3TH onHTU ~u.nu Buncinuenu B UEPHe. 

B nepnou onuTe/131, ucnox&:JoBanmeu saBueuuoeTL ceqeana aHHHruns~un no:JurpouoB 

C axeKTpOHaUH OT B:Jal!MHOlt OpllCHTaQUH.HX enHHOB, n031!TpOHH nponyCKaHHCL qepe:l TOHKJD 

aauarHll'leHHJD ~OnLry, ycraHOBneHHYD no;o; yrnou 45° K HeTO'IHHKY ~-e~pacna,JJ;OB. rau-

ua-KBaHTbl or e+ + e -- 2 '1 pencrp:~~poBaxliCL ltBYMH cqerquxauu /'Ia I . 

BO BTOpOlt pa~ore/14/ II3MepnnaeL HHTCRCHBHOeTD TOpM03HOrO H:lny'ICHIIH, ;ItaBaeuoro 

npOXO,JI;flll!l!UH '!epe3 HaYarRli'ICHHOe lll:eJie30 nO:ll!TpORaMll OT ,. ~~e. -~"+J pacna;o;a. , \ 

B rpenelt pa~OTe/15/ H3MepHllaCL 3aBHCHUOCTL e+ +e_: - e+ +fl- - paccel!HHS! OT B·:Ja

HUHOll opHeHrauun cnnHOB. nna 3TOro e+ nponycxanl!CL qepe3 ycTaHOBneHHYD Ha llX nyrll 

no;o; yrnou 45° ~OXHY, B KOTOpOit MCHHJIOCL HanpaBJieHile HauarHl!'ll!BaHll!l. PerllCTpl!pOBaXlleL 
+ - • e -e - COBna;o;eHUH. 

Pe3yliL~aTH 3Tl!X pa~or cornacynrc!l uex,JJ;y codal!. Oan ;o;aDT npaayn nonapa3aUl!D n9sn

rponoB or pacna,JJ;a MDOHOB, ycpe;u;neanoe suaqeaue non!!pusauull P = 1~03! 0,14 •• 0da pesynL

rara no,JJ;rBepx;o;aDT V-A - reopl!D. 

H3uepenl!eu napaueTpa acmw:erpuu { B )J. pacna;o;e 3aHl!l.!aJiaCL o~'Le;o;uuenuaa 
rpynna RA3, MH~H 11 HHII ORH:tr/161. HsuepnnacL aeuuueTpun no311Tpouon B uenoqxe paena,JJ;OB 

J/-r )' --.. e_.. IlonOllti!TenLH!Ie nllOHbl. oeraHaBHIIBaHllCL B ~OT03yYnLelll!, nouemeHHOl! B uar

HIITHOe none 140 K re. Ha~JID,JJ;aeuaH aCIUlMeTpi!H n03llTpOHOB pacna~a OTHOCUTenLHO HanpaB

XeHUH I!Mnyx&ca YDOHa Gl= 0,325 ! 0,010. IlonyqeaHHll OTCID;Ita napaueTp acl!MMeTpllH 

~ ~ 0,975 ! 0,030 B npe,D;en~~ omndo~ coBna;o;aer co 3Ha'!enueu, cne;o;yDlllHU li:J reopuu 

V - A - B3al!MO,JJ;eltcrBll!l. 

:ti3MepeHI!H, nOCB!lllleHHUe ll3y'leHI!D ¢0pMU cneKTpa aneKTpOHOB B ~- e- pacna;o;e 

/napauerp MumeJIH ! I, ~Hnl'l npoBe,JJ;eHH B ,JI;Byx na6opaTOpliHX. B nydae/17 I l'!CnOXL30Ba

nacL ;o;u~y3liOHHall xauepa, nouemeaaa!l B cTa~l'!Jil'l:lllpOBaHHOe uarHI!THOe none Hanp!lll:eHHOCTLD 

OKOJIO 6000 :Jpere;u;. 3aepreruqecxul! cnexTp aneKrpoaos,. nony'lenault B. aron pa~ore, no:m

saa aa puc.4. 

Ilapauerp, xapaKTCp1!3JIDlllllll ~OpMy cneKTpa, BH'Il'!CneHHHll l'l:l 3Tl'!X ,ll;aHHHX, 0Ka3aJICH 

paBHHM jJ = 0,867 ! 0,035. 

B naaepnyxe/18/ 1'!3uepeann npon3BO;Itllnl'!ch c nouo~LD uarHliTHOro cneKrpouexpa. Cxe

ua onHTa noxa:Jaaa na pllc.5. 
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Hanelonee TO'IH!le 3HatieHnl! napa.ueTpa MllmeJill npnBO.Jil!TCll'B Taelnnue 5. 

Taelnzua 5 

!.leTo,n zsuepeHnl! f~+ fr- CC!lJIKa 

nn~y3HOHHall Ka:Mepa 0,67.!.0,05 - I9 

!.larHHTH!l~ cneKTpouerp 0,741.!.0,027 - 20 

Bo,nopo,nHal! nysupnKOBall 
0,780.!.0,025 2I KaY epa -

MarHHTH!l~ cneKTpoueTp 0,66I.!.O,OI6 0,64.!.0,04 I8 

renneBall nysupnKOBal! 
KaY epa - 0,764.!,0,032 22 

1 nn~ysnoHHall KaMepa - 0,867.!,0,035 I7 

Cpe,nHee 3HatieHne 0,7I2.!,0,0I2 0,766.!,0,020 

OClpa~aeT Ha ceelll BHKMaHHe TO OClCTOl!TeJinCTBO, 'ITO OTKJIOHeHHll HH,JIHBH,llyaJinH!lX 3Ha

'!eHH~ ·f. , nonyt~eHHfx B pasHu~ 3Kcnepnuearax, sHatil!TeJinHO npeBumaDT ymsaHH!le omnel

.Kn. ::lro osHa'laeT, 'ITO He BO Bcex cnyt~al!x npaBHJinHO oueHuBaDTCl! 3KcnepnMeHTaJinH!le no

rpemaocTn. TaKnu oelpasou, He cTOHT npn,naBaTn Clonnmoro 3HatieHlll! ycpe,nHeHH!liL BeJili'IHHau 

napaueTpa .f . 
Ecnn npnHl!Tn BO BHnuaHne nocne,nuee sa.uetiaHne, TO cne,nyeT cmsaTn, 'ITO B HacTo

l!~ee BpeMl! BeT 3KCnepHMeHTOB 0 KOTOpue HaXO,liHJIHCn Cl!l B npOTl!BOpeqnn C \1 -A-BapHaHTOU 

pacna,na ooHa. 

B) HaHClOJiee 'lyBCTBHTeJinHO~ npOBepKO~ . ;U -e-YHHBepcaJinHOCTH l!BJil!eTC~ OTHOmeHne 

BepOl!THOCTe~ UDOHHoro . :fl _., .f + J n sneKTpOHHoro 11 _,e.+ ..J pacna,noB. IIocne,nHnit 

npnuepHO B 104 pa3a UeHee BepOl!TeH, TaK Ka.K \( -A-B3anMO,ne~CTBHe TpeelyeT, 'ITOCl!l 

sneKTpOH B!lJieTaJI c npoTnBononozaoa ero npnpo,ne cnnpannHOCTnD. CornacHO STOlt Teopun 

'R_(lf:-.e-;.J),. gACe) .(11-i~)L ~:-N: 
Jr~.r +v 9-rNJ1> ltt-tr il-l~z.-f-1.{;. 

t 

:: ~(e) 9t/"(.rJ ·J).t2. -to-v 

Ecnn yqecrn pa,n»aunoHHue nonpaBml/231, TO 3TO orHomeHne cTaHoBnTCll paBH!lM 

1( = ~z.(e.) · · 'I,232.ro-4 
T~p. fJJT (p) 

'u 

I2 

BllnOJIHeHH!lit He,naBHO B KOJiyYClH~CKOM YHHBepcnreTe 3KcnepnMeHT/24/, B KOTOpOM HC

nOJin30BaJICll.CUIIHTllJIJil!UllOHH!lit cnexrpouerp c ClOJinmnM xpncTannou IVai. , ,naeT ,nnfi OT

aomeHHH 

0 (:;-+_e ..... ")' -4 
"- ~+ + . , = /1,247 + 0,028/ • IO 

'1Ke... ,. -.r +v -

saaqeane, coBna.nanmee c on,naeMlll! npn paBH!lX (e--1) n ~) aKcl!aJinH!lX KOHCTaHTax 

CBH311: 

[};.(!)= /1,008.!. O,OI5/ ~(j<) 

Ha puc. 3 .nomsaH· aunJIIITY.liH!lM cneKTP snexrpoHOB OT Jl_. .e.-. I{ r -.}'~e. pacna-

,noB, · saperacrpllpOBaHHux· KPIICTaJIJIOM tva T • RpeCTI!Ka.MH nomsaH cnexrp snexrpoaoB,. 

ocTaBmzxcl! nocxe B!l'll!TaHnll qncroro cnexTpa OT /"'*e..-- pacna,na. 

m. 3aXBaT YDOHOB ll8paun 

liTo mcaeTca ,nByx ,npyrnx BepmHH rpeyroJinHHKa · ("f) n (f») , onpe,neJiaDmnx sax

BaT ue30HOB HYKJI0HaMI! 0 TO CBe,neHllH 06 3TO!l npouecce ,110 HaCTOl!lJiero BpeMeHII HBJIHDTCll Clo

Jiee orpaHH'IeHHilMll. 

3,necn cne,nyeT oelparnTn BHHMaHHe Ha Hexoropue ocoeleHHOCTH nsyt~eHI!H saxBaTa MDOHOB 

11 cpaBHeHnll ero·c CleTa-pacna,nou. 

Hazelonee Ha,ne:m:Hue cBe,neHna o uexaHH3J.Ie saxBara uor Clu ,nan, KOHetiao, saxBaT ue

soaoB BO,nOpO,nOM. Jlo HaCTOlllJiero BpeUeHl! nMeDTCH, O.JiHaKO, .rOJinKOnOJJH!le BepOHTHOCTII 3a

XBaTa llDOHa B Xll,JIKOM BO,nopo,ne, KOTOpue ,JiaDT B03MOltHOCTn onpe,neJil!Tn Jlllmn O.JIHY KOUClllHa

UHD KOHcraHT cnaeloro Bsanuo,ne~CTBlll! B )4 -.saxBare. H ReT Ha,nex,nu, 'ITO uoryT Clurn 

C,lleJiaH!l Ka.Kne-Jinelo KOppeJIHUHOHH!le Oll!lT!l. E,nllHCTBeHHOe, Ha 'ITO B npllHUllne MOlt"O Ha,ne

l!TnCll0 - 3TO Ha Onpe,neJieHlle B OCl03pHMOe BpeMH CKOpOCTe~ 3aXBaTa ll3.pa3H!lX COCTOHHll~ 

CBepXTOHKOit CTPYKTyp!l uesOaTOUa. 0TCD,na MOEHO ClUJJO Cl!l Onpe,neJIHTn eme O.JIHY KOMClllHaUllD 

KOHCTaHT. O,nHaKO 3TOrO HBJ!O He,JIOCTaTO'IHO, 'ITOCl!l pacmnq)pOBaTn KapTnHy. !I03TOMY npnXO

,JillTCH ,JIJil! aHaJill3a UOJin30BarnCll ,naHH!liLll ll3 3axBaTa MDOHOD CJIOltH!liLll a,npaun. 

BTopaa ocoeleHHOCTn CBl!3aHa c Teu, 'ITO B ornaque OT ;5 - pacna,na npn saxBaTe 
z. z. MDOHOD nospacTaeT ponn nH,nyunponaHHux B3anuo,neltcTBn~. IIpn nepe,naqe nunyJinca ~ ~~J< 

OHll Ha'lllllaDT ,naBaTn 3aMeTHU~ BKJia,n B BepOHTHOCTn 3aXBaTa, 'ITO, ecTeCTBeHH0 0 npllBO,llllT 

K YCJIOZHeHllHM B llHTepnpeTaUHll 3KCnepnMeHTaJlnHUX ,naHH!lXo 
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.a), 3axsar UDOHOB BO~OpO~OK.H re~HeK-J 

'Teu ue ueuee a·o6naCTH 3axsara KDOHOB B noc~e~uee speus 6u~·~ocrurByr 60~&mo~ 

ycnex. Oruocnrca ou, s nepsYD oqepe~&, x nurepnperauau 3xcnepnueur~&HHX pe3yx&raros· 

no )4 - 3axsary a~paua so~opo~a H re~a-J. 

r-... p-tt.+J 

- .tl .ll 
f'"+JJe-tH+V 

(I) 

(2) 

Onpe~e~euue cxopocrn 3axsara MDOHOB B xn~xou so~opo~e npon3BO~H~oc& ~BYKH uero

~aua: a/ c nouo~&D xn~xoso~opo~uoU ny3np&xoson xauepu, r~e H3uepa~ac&.aueprna uenrpo

ua no npo6ery nporoua or~aqn, n 6/ c nouo~&D perncrpannu uenrpouos cnaurnx~anaouHHUR 

cqerqnxauH. 3xcnepuueur~&HHe pe3yX&raru 6u~n CYKUHPOBauu s npom~ou ro~y ua Epyxxe

seucxon xou~peunan no c~6uu B3anuo~e~crsuau (ra6xnna 6). 

Aprouua-1lltxaro 

UEPH 

KO~YK6HH 

3axsar H3 
cocroaunll 

J PJ •CprP) 

(f'JP) 

Ta6~na 6 

A cex-I 

428 .!. 85 

450.!. 50 

464.!. 42 

Pa3Hnua B nocTauosxe axcnepnueHTa npnso~nT x ue6o~&mon pa3Hnne s pe3yX&Tare 

/uecxo~&xo npoueuTOB/ BBH~y Toro, qTo B ny3Hp&xosoll xauepe perncrpnpyeTca 3axsar xax 

H3 ue3oarouuoro I -- I5%/, Tax n H3 ue3ouoxexy~apuoro cocToaunll, s To speua xax B 

onuTe c 3~exTpounxoll perncTpnpos~ca 3axsaT· TOX&xo H3 ue3ouoxexyxapuoro cocToaunn 

/speua perncTpannn I,_2 ~. t. .6 6/ uuc.. I. 

Ecxn CyuuHpoBaT&· 3TH ~auuue, TO noxyqaerca X~K<~~ = /457 .!. JO/ cex-I. 

3To 3Haqeune 6uxo c~ecTseuuo unxe TeopeTnqecKl! oxn~aeuoll sexnqnuu, ·xoTopaa ua 

ocuose craHAapTuoro ua6opa xoucraur n oneuox nepexpurna soxuosux ~yuxunn B ue3ouoxexy
xe cocrasxaxa npnuepuo 600 cex-' /cu./251;. 

He~asuo .noasnxac& pa6ora1261, B xoropoll cuosa paccuarpnsaxca sonpoc nepexpurna 

BOXHOBHX ~yuxunll B ue3ouoxexyxe I PJLP /. Euxo uall~euo, qro 2axsar l!3 oprococroauna 

ue3ouoxexyxu, xoropull asxaerca onpe~exHD~,- npnuepuo ua I6% unxe, qeu aro npe~cxa3H-

I4 . 

-~ 

s~oc& panee I lo = 0,500 suecro 0.583/. 3ro c~ecrseuuo c6xnxaer reopernqecxoe 

3Haqeune CXOpOCTl! 3axsara C 3KCnepl!UeHraX&HHU. lBe ~pyrue npo6xeuu,·CBH3aHHHe C Ue30-

UO~exyxoll, cocroar B rou, qroou·onpe~exnr&, xaxaa .qacr& ue3ouoxexyx o6pa3yerca B opro

n.xaxaa qacr& - s napa-cocroaunn, n uallrn cxopocr& opro-napa-nepexo~a, a raxxe, qro 

UOXer OKa3aT&CH 60xee Ba%HHU, - B3al!UHYD cnl!HOBYD OpHeHraUHD nporOHOB H MDOHa B Me30-

UOXeKyXe. 

3xcnepnueur~&uaa oneuxa Koxyu6nllcxoll rpynnu, noxyqeuuaa H3 cpasueuna speueuuon 

3asncnuocr~ suxo~a uellrpouos n 3Aexrpouos pacna~a, ue npornsopeqnr/271 rouy, qro ~o 
IO% opro-uoxexyx uoryr nepellrn s napa-uoxexyxu, qro raxxe uoxer secrn x. yueu&meHl!D 

cxopocrn 3axsara uDoua. 
1'/ . .· 

Haxouen, nocxe~uee 3Haqeune . f}R 1 g! = I, I6128/ B csoD oqepe~& nounxaer re-

opernqecKl! o~aeyYD cxopocn 1-+p ~h .. v peaxnnn, npnso.n:a ee B 6xn3xoe corxacne 

c 3Xcnepnueur~&uon. \ 

Ecxn npnuan so sunuaune rox&xo ysexnqeune cpe~uero paccroauna uex.n:y unouou H 
~- ~ . 

nporouou B I f'~ I ue3ouoxexyxe n H3ueueune axcn~&HOll xoucrauru, oxn.n:aeuan cxo-

pocr& 3axsara orpnnareii&HO 3apa:a:euuoro unoua s ~xou so.n:opo~e cunxaerca or 600 cex-:-I 

. npnuepuo ~o 480-490 cex-I. rrocxe.n:uee 3Haqeune uaxo.n:nrca yxe B pa3yuuou corxacun c 

3XCnepnueuroJ.t. 

BropHM npoueccou, xoropull ~onycxaer uan6oxee onpe.n:exeHHYD nurepnperannD, asxaer-
. - ,/ J ,jJ '.' ca 3axsar UDOHa a~pou re~na-J c nepexo.n:ou B ocuosuoe cocroaune rpnrna: j4 +~ _.H +V· 

Hecuorpa ua ro, qro ~J asxaerca yxe cxoxHHM a.n:pou, reopernqecKRe p~cqeru 
a.n:epuoro uarpnquoro axeueura 3Haqnrex&HO ynpo~Drca 6xaro.n:apa rouy, qro xopomo H3~ 

. secrua sexnqnua f+ ~xa o6paTHOro nepexo~a rpnTna B reJinll-3 nyreu f- pacna.n:a. 

K uacToa~euy speueun n3secruo rpn 2xcnepnueura, nocsa~eHHHX l!3yqeunD 3roro npo

necca. ITepsull 6ux sunoxueu s ly6uel29/ c nouo~&D ~n~y3nouuoll rpexosoll xauepu, 3anox

ueuuoll re~eM-3 ~o sucoxoro.~asxeuna. nsa ~pyrnx onura 6uJin sunoxueuu c nouo~&D uero

~HKl! ra30BHX cunurnxxannouuux cqerqnxos: s Eepxxn1301,ncnoJI&30B~ca cqerqnx, 3anoxueu

~Hll.rexneu-3, as cuemauuolt ~ynne13I/ Texuoxornqecxoro uucrl!'ryra Kapueru.~ yunsepcn

reTa Dra- cqeTqnx, 3anoxueuuull cuec&D reJina-3 u xceuoua •. Pe3yJibTaru cyuunposauu s 
ra6Jinne 7. 
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Tatlnnua 7 

rpynna .A (lk..J-11~) c..ut.--' Mero~n&a sKcnepnueura 

Jlytlua I4IO.!. !40 JlH~y3HOHHaH tpeKOBaH KaMepa 

EepKJIH !505 .!. 45 He3 ·- CllHHTHJIJIHUHOHHH~ cqerqnK 

Kapuern-Dra !440 .!. 90 He3 + Xe - CllHHTHJIJIHUHOHHHH cqerqnK 

Cpe.u;aee 
!490 .!. 40 saaqeane 

~-

)lJIH donee roqaoro reopernqec~toro npe.u;c&asaana nepoaruocrn napunanLaoro 3axsara 

- B reJIHH-3 B )ly6uef32/ 6HJIH npe.u;npHHHTH H3MepeHHH. "OTHOmeHHH ITaHO~CKOro" B pe-
__) 

a ~tun ax 
:r- ... lf.e_J- Ill+'][" 

-JfJ .. I 
OrpnnareJILHO sapaxeauue nnouu ocrauaBJIHBaJIHCb B 3anonueauon ~enneu~3 ~n~y3nou

uon KaMepe. H.u;eurn~HKallHH co6urnn npono.u;nnacL no·npotlery ·a.u;pa rpnrna /cu.pnc.6/. 
p - w pJ~:/J." 
J.k3 

- w (II~+ ) 
Xo~mra~repa no pacceaann sneKrponon B He3 n H3 tluno 

ITonyqeuuoe 3Haqeane = 2,28.;!;. 0,!8 COBMeCTHO C ~aHHWI! 

HCll0JIL30BaHO ,IJ;JIH yroqueHHH H~ep-

.HHX ~OpM¢6KT0pOB B nponecce 
,-+lk_3 --,JJJ~J. 

CKopoc.u 3TOI! peaKunn, nuqncnenuaa aa ocaone .reopnn ynnnepcaJILHoro cnatloro 

B3aHMO,IJ;e~CTBHH il C HCnOJIL30BaHHeM yroqHeHHUX 3HaqeHHll ~OpM¢6KT0pOB, nonyqeHa paBHOll 

Ar-eop = /!,55 .!. 0,06/· !03 ceK-I. 

TaKHM o6pasou, conna.u;eune npe.u;c&asunaeuoro suaqeana c onpe~eneuuuu sKcnepHMeH

raJILHO nnnaerca donee qeu.y.u;onnernopnreJILHUM. 

B pau&ax ynnnepcaJILHOro cnatloro nsanuo.u;ellcrnna 6una onpe.u;enena na.u;ynnponanuan 

1toucraura ricen.u;ocKa.napnoll cnasn. TeopernqecKaH sanncHMOCTD nepoarnoc.rn peaKUnn or 

ornomemm Koncranr f)r>/C}t! no&asaua na pnc.7. 3uaqenne f]f/~ = /+rr:j I 
onpe.u;eneao no nenoli nernn pacqernon Itpnnon. 

!6 

6) 3axnar MDOHOB CJIOlltHUMM H,IJ;p&m . 

.B 3Kcnepnuenrax co cnoxnmrn a.u;paun nantlOJILmnli nnrepec npe~ctaBJIHJIO 6u nsyqenne 

nepoarnocreH saxsara MDOHa c nepexo.u;ou n onpe.u;enennue cocroanna ".u;oqepnero•a.u;pa, rax 

Kalt H3 taXHX nepexo.u;OB MOXHO B npMH!lHne noJiyqHTL .u;pyrne KOM6HHamtH XOHCTaHT, qeu H3 

saxnara B no.u;opo.u;e nJin rennn-3. O.u;aaKo reopernqecKoe cocroanne n ~3HKe a.u;pa He aa

crOJILKO HCHO, qrotlu MO%HO 6UJIO Ha,IJ;eHTLCH Ha Ha,IJ;elltHOCTL noJiyqeHHHX C ee llOMO~LD npe.u;

CKa3aHMll /sa HCKJIDqeHneu, MO%eT 6UTL, HeCXOJILKHX Cnemt~qeCKHX cnyqaen, xor.u;a H3BeCT

HII 06parHUe ~ - nepexo~/. 3t0 HY%HO ·HUeTL B BH.u;y, KOr.u;a peqL H,IJ;eT 06 HHTepnpe

TaUHH 3KCnepHM8HTOB CO CJIOlltHUUM H~paun. 

O.u;uoli ns uan6onee .u;etaJILHO reopernqec~tn nsyqeuuux peaxunli annaerca 3axBar 

f:..T 0''_, {'J 1' .;.f) B pa3~Ue CBH3aHHUe COCl'OHHHH a.u;pa {'/!6 /33/,/34/. 

3.u;ecL oco6ull HHl'epec npe.u;crannanr napunaJILHUe nepexo.u;u B cocl'OHHHH ;o-; n:/2-/ 

a.u;pa N 16, xoropue CMJILHO 3aBHCHT OT BeJIM'nlHII HH.u;y!lHpOBaHHOii nceB,IJ;OCKaJIHpHOlt itou

CTaHTU. 

3KCnepHU8HTU nO onpe.u;eneHHD BepOHTHOCTeli 3aXBaTa B 3TM COCTOHHMH tl!IJIM·nponeieHII 

n Konyu6nn/35/ n 3areu n EepKJin/36/ c ncnOJIL30Banneu cnexrpouel'pnqecxolt rexunKH. 

PesyJILraru ue npornnopeqar npnnarolt nennqnne ncen.u;ocKaJiapuolt xoucranru, oco6en

HO ecnn npHHHTL no BHMMaane ue.u;ocraroquoe 3Hanne nonnonux ~yuxnnlt Itoneqnux.cocroaunli. 

Bropolt qyncrnnreJILHUii K nu.u;ynnponanuuu KOHcraurau 3Xcnepnueur tluJI nunonaeu B 

Jly6ae1371. HsyqanocL yrnonoe pacnpe~enenne uelirpouon, nuneranmnx npn 3axnare nonapn

sonaHHHX uDOHOB H~aMH Ca40 H $ 32 , r.e. B npouecce ,-+1 _.Jt. .. v + c~-'J. 
YrJIOBOe pacnpe.u;eJieHHe nueer BH,IJ; . w (0 )= l + A. t..H e . 

AcMMMerpna uelirpouon onpe.u;enanacL no npeueccnn B uarunruou.none. L 
VL - U~ + (p-4[ 

Ko3~nuneur acnwerpnn A = cl.fo ~ , r.u;e of. = v~ .. u2 + (p-A)t.., 

P.J1 - nonapn3auna )'. - ue3oua, 

llH I J> ~ I I, 3aBncamnlt or . a.u;pa. 

~ - H8KOT0pUlt MHOlltHTeJIL,. He 60JILme e,IJ;HHH-

Ha· pnc.8 no&asauo ua6nn.u;an~eeca H3ueneune acHMllerpnn B 3aBncnuocrH·or cpe.u;uelt 

sneprHn perncrpnpyeMUX aelirpouon. 

ITo ocn op.u;nnar 3.u;ecL. ornoxeno 3Haqenne 1 -olj3 !, r.e. ·BeJIHqnaa acHMUerpHn, 

orneceunaa x nonapl!3auHH MDOHa. Teoperl!qecKH o:m.u;aeuoe 3HaqeHHe. K031jxj)l!mteura I- d. J3 I 
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nOKa3aHO nyHKTHpHOl! ~RHRel!. 

· Kax sii,D;HO, sKCnep~n~eHTMoHHl! pe3y~orar rpeelyer ,JJ;eTalloHoro reoperztteciwro aHaJIR

_3a. 3,JJ;eco oelpa~er Ha ceeln sH!WaHRe He ro~y,xo ror ¢axr, qro aczuuerpRH seJIHKa, HO rax

:a:e H pa3HHl! -XO,ll; 3aSHClWOCTH acmnleTpRR OT :meprR~I. 

fipRilHHY 3,JJ;eCo CJie,JJ;YeT, sepORTHO, HCKaTo He TOJloKO H He CTOJloKO S npHpO,ll;e CJiaelo

ro -s;alWO,JJ;el!CTSUR/38/, C~O~DltO SO SJil'IHHl'IR ,H,ll;pa. 

TpeToH 3KcnepUUeHTMLHaH paelOTa nOCSH~eHa Onpe,JJ;eJieHHD sepOHTHOCTH pa,ll;HaUROHHOrO 

3aXSaTa UDOHOS S Ca40 /UEPH//39/ -

- to- 't<:> jl + LM..- : -----;. t + \) ;._ •.. 

.UJIH perncrpauuz 

c Kpzcran~ou N a I 

j' - KSaHTOS S OnHTe RCnO~o30SMCH CUHHTHJIJIHnHOHHHl! cnexrpouerp 

,ll;HaKeTpOU 20 R SHCOTOI! 20 CU. 

,U~H OUeHKH no~HOl! sepOHTHOCTR pa,ll;HaUHOH~oro saxsaTa HCnOJio30SMaCo ttaCTo H3UepeH

HOro·cneKTP& r -KBaHTOS S RHTepsane OT 60 ,D;O 90 Mas, KOTOpaH 3KCTpanO~HpOsa~aCo 

s oel~acro HR3KHX 3Heprzl! /pHc.9/. OrHomeHHe c~opocrel! pa,ll;HanHOHHOro 3axsara x oelHilHO

Irf ClH~O TIOJiytteHO paSHW 

~ = 1 3,I ± o,6 ;.ro-4. 

3ra se~HilHHa ~yqme co:~?-cyercH c reopz~n/40/ npu 9P /~ = !3,3;!; 2,7. 

HaytteHHD no~HOl! CKOpOCTR 3axSaTOS OTpRUaTe~oHO 3aps:a:eHHHX UDOHOS H,ll;pauH ClHJIO 

nOCSH~eHO HeCKO~oKO 3KcnepltMeHTMoHHX paelOT. 3,JJ;eCo MH OCTaHOSHMCH TO~oKO Ha ttaCTH.H3 

HHX. Cpasy ze CTOHT OTUeTHTo, llTO see OHU HaxO,ll;HTCR S KalleCTSeHHOIJ cor~aCHH C yHHSep

GMoHW CJiaelUY S3aHKO,JJ;el!CTSHeu/4l/, O,JJ;HaKO JIDClUe reopeTHileCrote nonHTKH no~y~RTo H3 

3THX iaHHHX KOHCTaHTH Cllaeloro S3aHMO,JJ;el!CTSHH se,JJ;YT K .ClO~omHU HeOnpe,JJ;e~eHHOCTHM/42/. 
HaHClonee npocro nurepnperHpyercH no~HaH sepoHruocro saxsara s'He3, xoropaa ClHJia 

. zsuepeua s.,UyelHe/43/ z Eep~H/44/ c pasHol! axcnepHUeHTMoHOl! uero,JJ;HKOII. rronyqeHHHe . . 

pesyny,rarH 

) 
I · + 170 I 

1\ (lk.~ = /2140 ;!; 180/ cex- z ;1. (ik}) = I 2170 - 430 I cex-:- , 

COOTSeTCTSeHHO, HaxO,ll;HTCH S xopome~ cor~aCMH. C nocJie,ll;HMMH reoperzqecrotMl!paclleTaMR/
45

/ 

A reap = 2!30 celt-!, s xoropHX zcno~bsosancs craH,~taprHul! uaelop· xoucraur. 

3xcnepzYeHTMoHHe ,D;auuue no saxsary B He4 ClHliM no~yqeuu s rpex· rpynnax. Pesy~I>

raru-:-npe,JJ;cras~eHH s .rael~ue 8. 

18 

rpynna 

PlW-UEPH/46/ 

Northwestern- qHxaro/47/ 

Eep~R/44/ 

1\ !He4; cex-1 

450 ;!; 90 

368 .!. 46 
375 + 30 

'-300 

TaelliHUa 8 

Mero,JJ;RKa 

re~zesas ny3HpoK0BaH KaMepa 

re~Hesaa nysHpoxosaH rAMepa 

He4 CUHHTH~JIHUROHHHII ClleTilHK 

TeopeTHileCKHe OUeHKH C yqeTOU S3aHMO,D;el!CTSHH B KOHellHOM COCTOHHHz/48/ H OUCHita 

3~exra OT,D;aqz/47/ npHSO,ll;HT K BC~IlHHC: 

1\ cu.;.. /440 + 140/ cex-I • 
1~f - . 

qTO KaCaeTCH 3KCnepHMeHTOB C ClO~ee THXe~UMH H,D;pauz, TO H n03SO~D ceele· OCTaHOBHTo-

CH ro~oKO ua noc~e,JJ;ueuf491, ~ xoropou H3YilMOCo HsueueuHe no~uon seposruocrz.saxsa!a 

UDOHa S 3aSHCRU0CTH OT llHC~a Hel!rpOHOS S pa3HHX R30T~nax HHKC~H H xpoua. HHTepeceH OH 

reu, qro s Heu ClH~H no~yqeuu ,JJ;auuue no nsueueHRD sepoaruocrz saxsara npn nepexo,JJ;e qe

pes sauKHyryn no,JJ;oelonoqxy xpoua I ~~ 52 , rJ = 28/. 

H3MCpCHHH npOH3SO,ll;l'I~Co nyreM onpe,D;elleHHH.speMeHH XH3HH MDOHOS. 

Pesynorar ,D;liH pasuux zsoronos xpoua noxa3aH KJlY:EOilKaMH Ha pzc.IO. KpecrHKaUH 

HaHeCCHU reopeTHileCKHe 3HalleHHH 1 paCCilHTaHHHe no OClOJIOilCilHOl! MO,ll;CJIH /41, 50/ H HOpUH

posaHHHe Ha axcnepzueHra~bHOe 3HalleHHe s roqxe 1\ axcn I Cr 52;. ConocrasneHne 

,JJ;aHHHX noxa3usaer, qro ,JJ;axe OTHOCHTe~oHutt xo,JJ; axcnepnueHranoHOl! n reopernqecxon aasn

cnuocrel! pacxo,JJ;HTCH. 3ro uoxer s uexoropou cuucne Clly:a:HTo y~tasaHneu Ha uepy roquocrn 
TCOpCTHilCCRHX paclleTOS • 

IY. HecoxpaHeHHe npocrpaHcrseHHOl! tteruocrn s CH~oHOM ssa!WO,JJ;el!crsnn 

Cpaay XC nOClle OTKpHTHH HCCOXpaHeHHH lleTHOCTH S CllaelOM S3alWO,D;el!CTSHH SCTM 

sonpoc·o S03MOXHOCTH HCCOXpaHCHHH llCTHOCTH S CH~oHOIJ S3aHMO,JJ;el!CTSHH. Taxoe HeCOXpa

HeHHe MO%eT S03HH!taTo ~HClO sa CllCT HCCOxpaHeHHJI qeTHOCTH S CllaelOM F38HIJO,D;el!CTSHH npH 

YMHo:a:eHHH,cnaeloro roxa j = 1 ~ 1 + 1 1<1u 0; cauoro ua ceela /HH,~tyunposaHHOe 
HecoxpaHeHHe/, ~HClO 3a ClleT HeCOXpaHCHHH llCTHOCTH S COClCTSCHHO CH~oHOM B3aHMO,ll;Cl!CTSHU. 

I9 
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O~HaKo ~o He~aanero apeuena ace nonaTKH oonapyxnTb KaKoe-naOo OTKnOHeHne OT cox

paHenua qeTHOCTH B peaKUHHX C CHHbHOB3aHMO~ettCTBYDmKMU qacTHllaMH OKa3HBanHCb Oesyc-

nemnwa. 

Ha KOH~epeHUHr npe~cTaBneHa paOOTa, BHnOHHeHHaH B HT3~, B KOTOpott Ha0nD~anaCb 

aciiMMeTpna B aaneTe 

a~pou Cd IIJ • 

'I - KBaHTOB npu 31'.XBaTe ue~neHH!lX nonllpH30BaHHHX nettTpOHOB 

TeopeTuqecKH BOnpOC HecoxpaHeHRH qeTHOCTH B H~epHllX peaKUHllX paCCMaTpHBaHCH B 

1960 r, EnHH-CTOttnou/51/, KOTOpiltt nOKa3aH, ~TO HecoxpaHHD~Utt qeTHOCTb UeXHyKnOHHHtt 

noTe Hunan cocTaanaeT g: = <.. ~ ;> /< V,~ )> "'I o-'1 OT noTenuaana, coxpanan-

mero qeTHocn. 

B ciaTaqecKou npaonuxenuu, B KOTopou paccMaTpnaanca aonpoc, oKasanoc~>, qTo npa-
- \ 

UHM BMa~OU OT ( pt"--)(/'t.f) - qneHa YOXHO npeHeOpeqb no cpaBHeHHD C BMa~OM OT 

(p~t.)(nrr") - qneHa. 

3KcnepuueHT Oan nocTaanen cne~ynll{Hu oOpasou /puc.11/. flyqoK HettTpono~, nonnpaso-

. BaHHHX nyTeM OTpaxeHUH OT HaMarHuqeHHOro K06anbTOBOro sepKana, npOXO~HT qepe3 pH~ KOH

nnMaTOpOB H nona~aeT Ha uameHb a3 Ka~H. rauua-KBaHTH, BilXO~HII{He H3 uameHH, perHCT

pupyDTCH.~ByUH U~eHTUqHUMH CUHHTHHHHUUOHHHMH cneKTpOUeTpaMH C KpUCTannauu tJai , 
H3MepHHOCb OTHOmeHHe HHTeHCUBHOCTU ~- KBaHTO~B 3HepreruqeCKOM UHTepBana 8,1-9,4 . ~ 

Men, COOTBeTCTBYD~eU OCHOBHOMy nepexo~y Cdii4 , BHHeTaDII{HX no U npOTUB HanpaaneHUH 

cnuHa HettTpoHa. Bau~y Toro,. qTo a~eKT qpesaaqattHo uan, B onaTe oanu npe~npuHnra cne

uuan~>HHe npe~OCTOpOXHOCTH, qTOO!l UCKnDqUTb BCHKOrO po~a npHOOpHyD acUMUeTpUD, 

TionyqeH Koa~uuueHT acuuueTpua o( = /3,7 + 0,9 /.Io-4 • 

.Ha 3TOrO 3HaqeHUH K03~HUHeHTa aCHMUeTpHH, BOCll0Hb30BaBmHCb TeOpeTuqecKHM aHaHR-

30M, 6uno nan~eHo, qTO ~ - OTHOmenue noTeHunana, He coxpaHnnmero npocTpaHcTBeHHYD 

qeTHOcn, K noTeHuuany, ·coxpaHanmeuy ee, aueeT 3HaqeHue ·"" Io-7• 

lmeeTcH TaKXe npe~aaparen~:>noe cooomeHne/52/ rpynna·Rana~opHnttcKoro TexHonora-

qecKOrO HHCTHTyTa 0 Ha6nD~eHHH UUPKYHHpHOtt nonnpH3aUHH rauua-KBaHTOB, acnycKaeMHX 

· TaiBI, nonyqan!llRMcn a. pe3ynuaTe } - pacna,Jta Nf IBI. . 

UupKynapHaH nonapasauua·rauua-Kaanroa, B03HHKaDII{aH 3a cqeT HecoxpaHeHHH qeTHOCTH 

ao B3aHMO,Jtettcrauu uex.JtY HYKnOHaMH, onpe,Jtenanacb c nouom~:>D nponycKaHHH rauua-KBaHTOB 

.. 
20 

qepe3 HauarHuqeHHOe xeneso. HaOnD~aeuan· s~eKT cocraanan 

'1. : 
T(t~) .,-T(t~) 
T(tr) -+T(tl) =(l,e-8:±o,M')·t.o-s-, 

qro cornacHo reoperuqecKHY ouenKau npuao,Jtur· raKXe K g; ~ !o-7. 

PyKonucb nocrynuna B us~aren~:>cKutt or~en 

I7 aarycTa I964 r. 
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