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YT04HeH~e npOeKTa 3a~~TM YCKOp~TenbHOrO KO~nneKCa TRmenWX ~O

HOB /YKTH/ CTaB~T nepeA cne4~an~~T~M~ He06xo~~MOCTb KoppeKTHoro 
3aAaH~H none~ BTop~4Horo ~3ny'4eH~R ~3 M~weHe~ ~ 3neMeHTOB KOH
CTPYK4~~ YCKop~TenR KaK ~CT04H~KOB pacceRHHoro ~3nY4eH~R 3a 3a
~~TO~. K HaCTOR~eMY BpeMeH~ 3Kcnep~MeHTanbHaR ~H$OpMa4~R O A~$


óepeuuuans aax ce4eH~RX RAPO-RAepHbIX B'3a\llMOAe~CTB~~ npn BbIC.OKIt1X
 
3Hepr~RX RAep-CHapRAOB ~. '06 oc06eHHocTRX pa3B~T~R MembRAepHor-o
 
KaCKaAa. B TaK~X cOYAapeH~RX OCTaeTCR orpaH~4eHÀo~, np~4eM õone>
 
W~HCTBO 3Kcnep~MeHTOB BblnO~HeHO np~ 3Hepr~RX RAep-CHapRAOB no

pHAKa HeCKonbK~X COTeH M3B Ha HYKnOH, ~ B H~~ '~ccneAoBan~cb ~H

Kn~3~8Hwe peaK4~~ 0~pa30BaH~R npO~QHOB.
 

3Kcnep~MeHTanbHaR ~H$OpMa4V1R O A~$$~p'eH4~a.nbHbIX ~HF<nI03~BHbIX
 

ce4eH~RX 06p'a30BaH~fl He~fpoHoB B RAPo-RAepHbIX p3a~~oAe~cTBltlflX
 
np~ BblCOKIt1X 3H~pr~RX RAe'p-c,HapR,t~oB,' a TeM õonee O pa3BlIlT~~
 

MembRAepHoro KaCKaAa B TonCTWX M~weHRXt nOK~ OTCYTCTByeT. EA~H~
 
CTBeHHWM ~CKn~4eH~eM flBnReTCfl 3Kcnep~MeHT, ocy~eclBneHHw~
 

q 1979-1980 r~ B 6epKn~, rAe ~ccneAOBan~Cb .A~$$epeH4~anbHw~ ~H


Kn~3~BHble te4eH~R 06pa30BaH~f1 He~ TpOHOB B peaK4~RX '20 Ne + C, AI,.
 
Cu, U n'p~ 3Hepr~~ f1Aep 20Ne 337' r13B/HYKnoH / 1 • H3BecTHble MOAen~
 
HAPO-flAepHbIX B3a~MoAe~cTB~~ /B 4aCTHOC-T!:1, $a~p60n ~ <t>a~pcJP~K/
 

o6Hapym~BalOT onpeneneuaue pacxomAeH~R c 3KCr1ep~MeHToM ~ Tpe6Y~T
 

npoae pxn , ocóõeuuo B BblcoK03HeprieT~4Ho~ yaCT'~ ~HKm:>3~BHblX. cnexr-:
 
~OB H~~TPOHOB, onpeAenRIO~e~ paA~aUItlOHHY~ oficTaHoBKY 3a 3a~~To~.
 

3aAa4a paC4eTa no~e~ BTop~4Horo ~3nY4eH~~ pewanaCb nYTeM
 
c03AaH~H 'np~6n~meHHo~ $eHOMe~iOJlOr~YeCKoi1 MOAen~ /2/, CBfl3bIBa~l.LIe~
 
OCHOBHwe xapaKTep~ct~K~ none~ BTop~4Horo ~~nY4eH~fl npH HAPo

~Ae~Hw~ B~aHM~Ae~CTB~RX c aHanor~4HWM~ xapaKTep~cT~kaM~ n~ne~
 
HYKnoH-HAepH~x B3a~MOAe~CTB~~ ~ 3Kcnep~keHTanbHo~ npoBepK~ MO
~Aen~ no ~~+erp~nbHwM xa~aKTep~çT~KaM.none~ ~3nY4eH~R/3/. TaKo~ 

nOAxoA YAo6eH Anf! oMepaT~BHO~ ~4eHKH OCHOBH~X A03~MeTp~4ecK~x 

xap,aKTep~CT~~ 'none~. aropa-n-or-o ~1 paccenuuor'o ~3ny4eH~R Ha YI<TH. 
OAHoBpeMeHHo, c 4enb~ AeTanbHO~ npoBepK~ KaK np~6n~*eHHO~ MO
Aen~, TaK H paC4e~OB MembRAepHoro KaCKaAa B M~weH~, Hcnonb3YlOlLIHX, 
AnR on~caH~fl eAHH~4Horo axr a .RJiPO-flAepHbIX B3a~MOAe~CTBH~ MOAenb 
$a~pCTp~K, 6bln~ npeAnp~HflTbl yc~m.{R no ~3MepeHItlIO ~fll'KnI03~BHbIX 

cneKTpOB ~e~TpOHOB ~3 TonCTO~ M~~eHH co çpeAH~M aTOMHWM BeCOM, 
à6ny~aeMo~ RApaM~ c 3Hepr~e~ B HeCKonbKO,r3B/HYKnOH. . 

'B AaHHO~ pa60Te npegcTaBneHW pe3ynbTaT~ 3Kcnep~MeH~a~ Bwnon

HeHHoro Ha nY4K~ RAep 12C ç 3Hepr~e~ 3,65 r3B/HYKnoH np~ nOMOI.LI~
 
ape-ia-npone'r aoã MeToA~'K~ nOA yn,.at<l~ 71° ~ 105° OTHOC~TenbHO' Ha

npaSneHItlR nY4Ka. Ha p~c.1 npeACTaBne~a reOMeTp~R ~gMepeH~~, Ha
 
pHC. 2 - ynpo~eHHaR 6n04HaR cxeMa cneKTpOMeTpa. M~weHb~ cny*~n
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PHc.1. reOMeTpHH 3KcnepHMeHTa. 1-1'-1" ~ TIOnO~eHHe CqeT~ 
qHKa 8~, nOr~OTHT~~H H MarHHta UpH H3Mep~HHHX' TIOP; 'yrnoM 
1050 

; ,2-2'-2" - TO zce , 110,l..\ yr-nox 11°. 
\, 

MeAHbl~ Ltl-1JU1HAp p'100 MM, TOIl~I-1HO~ no nY4KY 130MM, YCT'aH9BITeH

Hbl'~B <pC\Kyce nY4Ka 1-1 I-1MI-1Tl-1pOBaBWI-1~ AeTaIlI-1 KOHCTPYKLtI-1Iil YCKOPI-1
r ens , B Ka4eCTBe 'lI c T'a p Ta" I-1CnOIlb30BaIlCfl curaan nepaoro '1-13' AByX 

C4eT41-1KOB nY4KOBoro TeneçKona co Cijl-1HTI-1IlIlflTOpaMI-1 pa3MepOM 

5,5x5,5xO,5 CM~, nOMe~eHHoro n~peA 'MI-1WeHb~ Ha paccToflHH~ 35 CM 
OT Hee 1-1 perl-1CTpl-1pOBaBWero a6COIl~THoe 41-1CIlO flAep 12C,Yràswl-1x Ha 

Ml-1weHb B nepl-1OA 3KCn031-14~1-1. Al-1a~erp nY4Ka B <poKyce He ~peB~waIl 

2	 CM. C1-1 r aan "C Ton" <pOpMl-1pOBaIlCfl He~TpoHHbiM C4eT41-1KOM 8 n' AeTeK
TOp xoropor-o aunonuea. 1-13 nIlaCTI-14eCKOro C41-1HTI-1IlIlflTOpa P' q 60 "MM, 
TOIl~I-1HO~ 150 MM; ero 3<p<peKTI-1BHOCTb 6blIla paccvaraúa MeToAoM MOHTe
Kapno no nporpaMMe /4/. Ha 'Pl-1c. 3 npasenena I-1CnOIlb30BaHHaR npl-1~ BOC

CT~HOBIleH~1-1 cneKTpOB 3aB~c~MoCTb 3<p<peKTI-1BHOC~1-1 perl-1CTpaLtl-11-1 He~T-
'pd~OB C4e~4I-1KOM 8 o~ HX 3Heprl-1H. OWI-16KI-1, YKa3a~H~e Ha .pl-1cYHKe, n
 

CTaTI-1CTI-14eCKHe; MeTOAI-14e~KaR' OWI-16Ka BO BC~M AI-1ana30He 3Heprl-1~
 

OLteHI-1BaeTCR aBTOpaMI-1 /4/ B 5%. 4T06bl C4eT4HK 8 n He perac'rpapoê an , 

~apflmeHH~e 4aCTHLt~, I-1AY~l-1e 1-13) MI-1WeHI-1, nepeA HHM 1-1 CHI-13Y OT Hero 
InoA yrIloM 45°1 MOHTl-1pOBaIlI-1Cb ABa C4eT4I-1Ka, aHTI-1COBnaAeHH~ Ra3Me
p,aMI-1 ZÕOx20'o>410 MM 3. Ilponeruue 6a3blc:netFPOMeTpa P~BHflIlI-1Cb r f.370 

'1-1 672 CM nOA yrIlaMI-1 105° 1-1-71° cootBeTcTBeH~o. AIlR _C~l-1meHI-1R <po-

Ha cnY4a~H~x cOBnaAeHI-1~ I-1HTeHCI-1BHOCTb B~BeAeHHoro nY4Ka flAep 

.i~ 
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, S2 _ - _TIYlfKOBhIH TeJIeCKOTI CqeTqHKOB; 8 n - He,HTpoHHbIH eqe:Í'-'
"li 

qHK; 8 1, &2 - eqeTqHKH aHTHCOBTIa,l..\ek»H; <1> - q,OpMHpoBaTenb;~., 
l, 

n .... AH6KpHMHHaTop;' Y .... YCHnH.fenb; Jl3 - nHHI;i~ 3ap;ep~KH; 
.fIB - JIHHel1Hhle' aopora ;OB' - IO;:;HoBH6I?,aT?p; CC 7"" cxexa cosna-: 
,l..\eHHH,; KC - xp a-r aue C06biTHH; <1>CIT - q,opMlipoBaTenb co cnenantax 
TIOpOrOM;' P - pa3BeTDHTeJIb; ~ - cYMMaTop; :,ITTt.I - TIpe06pa.30

BaTeJ1b' ;rOK-qaCTOTa; T-A' - BpeM~.!..aM~HTYAHbIH nReo6pa~oBaTe.tIb; 
Al1 ..." aMTIJ1HTY,l..\HhIH ananaa arop • ' 

'1 nOAAep*I-1BaIlaCb Ha ypoBHe J1~5 flAep·LtI-1~Il-1 np~ paCTflmKe nY4Ka 

- 450' MC•.AIlfl KOH,T..pOIlfl aa ~HTeHCI-1BHOCTb~, nY4Ka I-1CnpIlb30BaIlacb 
"l~ 
i , TaKme MHO(qceK~l-1oH~afl 1-10HI-13aLtI-10HH~R.~aM~pa, YCTaHO~IleHHafl H~v 

ê~xoAe ~oHonpoBoAa. 

B KaH~Ile IICTapT ' 1 (8 1) Bp'eMeHHafl npl-1BR3Ka ocyurec rertanacs 
06bl';ll;ibIM. p,I-1CKpI-1MI-1HaTOpOM no' <PPOHTY wMnYIlbca, nOCK:OIlb~y BKIlaA Ká

\	 HaIla~ICTppT" B 06~yio BpeMeHHY~ norp~wHocTb MaIl no cpaBHeHI-1~ 
c APyniMI-1 I-1'CT04H~Ka,Ml-1; K TOMY me éfMnIlI-1TYAHbl~ paaõpoc I-1MnYIlb,coB "I> 

c r aoroeoro CyeT41-1Ka onpenenaer ca <pIlYKTyaLtl-1flMI-1 1-10H.J.13aLtI-10Ht-1bIX 
nOTepb RAep 12C, ~Me~I-1MI-1' Y3K~~ Al-1ana30H. nopo~1-1 BXOAHbIX AI-1C

KP~MI-1Ha;rOpOB Cqf;T41-1~OB nY4KoBor;::O r enecxona ~1 !'1 8 2 6b1Il\o1 YCTa
HOBIleHbl Ha ypoeue coor aetcr ee-rao O, Z, .1-1. 0,,8 OT Hal-160Ilee aeposr 
HO~ aMnIlI-1T~Abl I-1MnYIlbcoB: BbICOKI-1~ nopor A\o1CKpI-1MI-1HaLtI-1I-1 I-1MnYIlbCOB 
aropor-o C4eT4'\!1'Ka T~I1'eCKOna Bbl6paH AIlfl pexe KLtI-1 1-1' npI-1Mece.~ 4aCTI-1Lt 
c 3apRAoM MeHee 6 B BbIBeA'eHHoM nY4Ke. B xanane ICTon" AIlfl ape> 

/	 MeHHo~ npl-1Bfl3KI-1 I-1CnOIlb3'ÓBâI.lCfl<POPMI1POB~n~Ilb co cIleA'fl~I-1M noooro» . 
Ilopor p'erI-1CTPa41-1~ He~TpoHHoro C4eT41-1Ka Sn ' 3aAaBa,eMbl~ AI-1C~PI-1- '3 

'#j 

PHC. 2. BnOqHaH cxexa YCT,aHOBKH. MK - MOHHTop~aH xaxep a ; 
~ 
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PHC~ 3. 3cW>eKTHBHoCTb HeHTpoHHoro C'tleT'tlH;<a rrpn T = 0,72' M:3B 
:3 .:3 .:3 o 3HaueHHH € B npoxexyrxax MeJK,lJ;Y paC'tleTHhIMH naxo-: 
,lJ;HJlHCb rrYTeM nHHeHHOH HHTeprrOJ1HJJ;HH. \ 

( 

MVlHaTopOM B KaHane ICTon", 6,bln aucr aenen I-ia ypoaue 0,72+0,06 M3S 
3KÍ31;1BaneHTHol::1 3HepnH1 3neKTpOHOB /3.3.3 oi. HVl3KVlj)j nopor-He,I::1TPOH
Horo C4eT4V1Ka 6bln oõycnoanen rpeõoaanaex BblCOKOI::1 ero 3et>et>eKn1B
HOCTVI, BeCbMa cy~ecTBeHHol::1 B ycnoBVI~X ~ecTKoro n~M~Ta BpeMeHVI 
B	 ceauce . 

BpeMe~Hoe paspeweHVle cneKTpóMeTpa no Y-KBaHTaM, neT~~VlM Vl3 
MVlweHVI, COCTaBVlno ~,5 HC, 41'0 06ycnoBneHO P~AOM npVl4V1H, rnaBH~MVI 
Vl3 KOTOp~X ~BVlnVlCb: HanVl4V1e TonCT~X MVlweHe~ VI Hel::1ipoHHoro AeTeK
Topa VI õonsuroa AVlHaMVl4ecKVlI::1 A~1ana30H aMnn~TYA ~.,nYI!bCOB Hei1TpoH
uoro C4eT4V1Ka. TaK, npV1 nOBblweHVlV1 nopora "S n AO - 6 M3B 3.3.3. 
ape-ieuuoe paapeureuae yny-uuanoc s AO 3,5 HC. Cneaye r 3aMeTVI'Tb, 
41'0 nony4eHVle B~COKoro BpeMeHHoro pa3peweHVI~ He CTaBVlnOCb 4enb~ 

AaHHoro 3KcnepVlMeHT~, T.K. npeAnonaranOCb Vlcnbnb30BaHVle cne4V1anb
H~X MeTO~OB 06p~60TKVI 3KcnepHMeHTanbHol::1 VlHet>opMa4V1~. 

norVlKa pa60T~ cneKTpOMeTpa c 3anYCKOM 01' KamAoro naAa~~e~o 

Ha ~~we,Hb' $lApa TaKOBa, 41'0 An~ c06n~AeHVI~ npVl4V1HHo-cneAcTBeHHoi1 
CB~311 M1e}l{AY C06bITVI~MVI "CTapT" "\ "Cron!' .He06xoAItlMO pe racr papoaars 
B Ka4eCTBe "cr ap roesíx!' r ons xo Te C06bITV1$l, «o ropue o rneneau APyr 
01' npyr-a Ha VlHTepBan, 60nbwl?I~' apes-euuoro AVlana3,OHa 'BpeM~-a~nnlt1
TYAHoro npeoõpaaoaarena /BAn/, T.e. ,COPbITVlfI IICTapT" 11I3 r ex 6aH
4el::1 n~4K~, B KOTOp~X COAepmVlTCfI TonbKO 1 fiAPO, BpeMeHHol::1 A~ana
30H.BAn /250 Ht/ 6~n s~6paH B COOTBelCTBVIVI c MItIKPOCTPYKTypOi1 
BWBeAeHHoro nY4Ka VI BpeMeHeM nponeta 6a3~ Hel::1ypoHoB c MHHVlManb
HOI::1 VlccneAyeMeil::1 3Heprlllel::1. OT60p 0AVlH04HbIX C06bITH~ "CTapT l 1 ocy

4 

PHC o 4. I1CXO;rJ;HbIH H Ka.J1HÕPOBOtIHblll 

h~,lJ;BHHYTblli' na 150 nc] armaparvp-: " 

:~
 nue cAeKTPbI rron yr-nox 105 o.
 
UCXOQHb'~ 
cneK"'p 105 

utec r ananca õrroxoa xparuux C06b1T'v11::1 
cg8""ymb'iÁ,,],~ ;3 i500 
cne~mp 105 TVlna Os4/5ro~nVlTeITbHOCTb oxpaH:I: 

~~ I	 ~ ~ --.... Horo speMeHIII AO VI nocne OAV1H04HOc 
§ ro	 C06blTVlfI 250' HC. IJ,nfl BbI6p'C1HHOVl

\' z iOOO 
VlHTeHCVlBHOCTl-1 BblBeAeHHoro nY4Ka 
nona C06blTVlI::1 IICTapT1 1 

, 6paKyeMblx 
6nO~OM KpaTH~X C06~TVlI::1 /KEt, 
COCTaBVlna - 5%. OAHélKO scnen

500 

~ " CTBl-1e 3et>et>eKTbB, CBE3/âHHbIX c 'MepT
o~ I>' I I,-./'V,"-',r B~M	 BpeMeHeM BXOAH~~ et>OpMVlpOBao	 20' 30 ~O --ou -- --- "~ 90la ou 

N KOHOI1Q r eneã , ônoK kpa ruax C06blTHI::1 t"le 
rapaHTHpyeT nonHOCTb~ Tpro, 41'0 

curaan 11CTapT11 oõycnoaneu npH'XO,QOt-1 Ha M~1weHb Ael::1cTBVlTenbHO OAVI
H04Horo ~Apa,BcneACTBVle 4ero npOVlCXOAVlT 3aB~weHVle nOKa3aH~1::1 

... 
"	 cneKTpqMeTpa. IJ,n~ KoppeK4V1V1 3Toro $aKTopa np~ HOpMVlpOBKe cneKTpOB 

Hel::1TpoHoB Ha 1 ~APO 12C, yna~wee H~ MVlweHb, BBOAVlriC~ AononHVI.~	 r ensao nonpaaovuaã K03et>et>Vl4V1eHT / CM. npVlnO)l{eHI4'e/. 
Becsaa ,Ba)l{HblM, An~ npa,BVlnbHol::1 VI'HTepnpeTalJVlVI annapa'rypuux cnexr 

pOB B AaHHOM 3Kcne~VlMeHTe ~Bn~nOCb AOCTOBepHoe ~~AeneHVle ~CTVlH

HblX C06blTVlI1 Aa YPOBHe et>OH013bIX. Ilonnoxxa B annape typuux cnexrpax 
01' oouoaux C06blTVlI::1 "C'ron'", HeK<?ppenVlpoBaHHblx BO speMeHVI c C06bl

,I.. TVI~MJ.1 lICTapT11, T. e. 01" cnYl,.jal::1,Hbl>\ cOBnaAeHVlIIí S1 S2 Sn' cocraaana
 
MeHee 7% 01' 4V1cna 3aperVlCTpltlpOBaHH~X C06~TVI~ 14 npaKTVl4eCKVI no


.l""	 CTO~HHa BO BceM VlccnéAY~MoM 'BpeMeHHOM 'AVlana30He /CM. PVlc.4/o 
Bxnan 01' et>OH.GBbIX C06blTVlI::1 IIC;ron", «oppenapoaauuux BO B'peMe,HVI c .co
6bITVI~MVI IIC,TapT1 1 

, . T. e O" 01' 4.aCTVl4 VI Y-KBaHToB\ paccenuuux B MaTe
pVlane nona VI CTeH, oKPyma~~Vlx cneKTpOMeTp, YCTpaH~nCfI nYTeM 

. npVlMeHeHVlfI 'pa3HocTHol::1. MeTOA~KVI. ,lJ,nf! aroro nOA Ka)l{AblM yrnoM npo
/: BOAVlnVlCb AononHVlTenbHwe ~3MepeHM~ c )I{ene3H~M nornbTVlTeneM /~o-

I	 uepevaue paanepu ... 300x3ÓO MM, TOnl1\VlHa - 800 MM/, YCTa'HaBnv1BaeMblM 
nocpeAVlHe hponeTHol::1 6a3W cneKTpoMeTpa: Ocna6neHVle ~Ay~ero Vl3 MVI~ 

weH~ nOTOKa Hel::1TpoHoBC 3HeprVl~MH 60ne~ 0,36 r3B paBHflnOCb no ' 
KpallíHel::1 Mepe 50, tornatHo ~aHVlmeHH~M 04e~KaM. E~e OAHVI~ VlCTO~HJ.1

KOM CPOHtl 'flBI)~~TC.A Y-KBaHTbl 0;1' oacnana K-Me30HQB Ha nery', 'npu- • 
4eM npVlMetb TaKVlX CO~WTVI~ cocpeAOT04eHa, ~ OCHOBHOM, B Hé4an~HWX 
KaHanax annapaTypHoro cneKipa, 41'0 npVlBOAVlT K 3aB~weHVI~ BWCOKO

,3HepreTVl4Hol::1 ~aCTVI cn~KTpa Hel::1TpoHoBo C~Aa )I{e AaIDT' BKhaA VI anb
ll'" '6eAHble Y-KBaHTbi Vl3 ~aTeHeHHoi1 nornoru rerten 4aCTVI aauurru aa 
t \' C4eT4,.,IKOM Sn /Anfl yrna 71°/. 

C06~TVlR, cooTBeTcTBY~~VI~ Y'-KBaHTaM, neT~~VlM ~3 MHweHM, YCT
,p~H~nVlCb nYTeM B'b14V1TaHVlfI neSOH 4aCT~ ruuca 01' Y-KBaHTOB ~13 npaeoa , 
3aTeM, nocne coor aer c r ayouieã HOpMVlpOBKVI, Vl3 nonyveuaux annapa ryp
HblX cn~KTpOB Bb14V1TanVlCb coaoeue cnexrpu , Vl3MepeHHble' aa r;Jor,nOTVI

" 
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PHC •5. I1CXO,qHhrH H .qIOHOBhUl an " 't ~n x '~.r_,,' '2500 
1oI"'~naparvpasre cnex-rpu non yrJIOM 

f 105°.1 

2QOO " 

renea . npH 3TOM AOIlfl epOHOBblX 
c J500 cOpblTHIII Ci:OC,TaBHIla 50 -;- 40% 'O,THO-'
o ·":··~·.,·~I~"'CHTeIlb'HO oõuiero 4HCIla co6b1THIII,~ 

I lt,
c B3aBHCHMOCTH OT yrIl~ H3Me~e- "'I)' •--I:::s lOOO 

HH~ ICM." pHc.5/. ' 
/ , 

3Hep'reTH4ecKHH cneKTp HeIllT- I 
,z I I \ li! ~\L 

.' ,I'
pOHOB BqccTaHaBIlHBaIlCR H3 an

500 

napaTypHoro MeTOAOM CTaTHCTH. \ '"' 4ecKoIII perYIlRpH~a~HH, npHH~H- li,'.\. 
01 ,.~!! 

.F_neM 
II nHaribHo YCTpaHR~lllH~ H3 ~neKTpao' lO 20 30 /;0 50 60 70 80 90 100 

1("N 1\8H0l1a 3HepreTH4eCKY~ HeonpeAeIleHHOCTb
( . 

/ BCIleACTBHe KOHe4Horo, pa3peweHHR I"
npaõopa , B' OT1JH4He OT'1 KIlàcCH4écKoro cnocoõa o6pa6oTKH AaHHblX . : ·JiI'l~ 

3KcnepHMeHTOB no BpeMeHH npoIle:ra.,AIlR nOIlY4eHHA epYHKI..4HIII OTKIlHKa l 
I'" .,'

cneKTpOMeTpa K HelllTpoHaM, Ile~RlllHM cq CKOPOCTb~ V, BB9AHIlaCb no
,npaBKa K 'epYHKI..4HH OTKIll-1'~p cnexrpoaerpa K IY-KaaHTÇ!M 1-13, MHweH":1, :' ;..'I

1'/
;, ~--

3aBHCRlllaR OT V H Y~HTbIBa~lllaR BpeMeHHoIII pasêpoc perHCTpal..4HH HeIllT \ ' 
~,~ "'I"t'f 

po~a C4eT4HKO~ Sn' 06YCIlQBIleH~~1II CKopóct~b ~acnpOCJPaHeH~R CBe- 1'1., 

.Tà B nIlaCTH4eCKOM C~HHTHIlIlRTQpe. Kaka~-~H60 qnpHOpHa~ HHepopMaI..4HR: , ~
I; t'/{'npH BOCCTaHOBIleHHH cneKTpOB HelllTpoHoB He HtnoDb~oBaIlaCb. 

AnF! «oppexruoro BOCCTa'HOBIleHHR cnéxrpoà B 06naCTH HH}f{Helll .rpaua ,I
, 

' 
'\ 

.;l! 
I ~ ,~I..4b~ ,HccIleAyeMoro 3HepreTH4eCKpro AHané130Ha '/paBHoIII 10' l'b'Bt, on Ii 

.peAeIlR~cR BKIlâA HedTPOHQB nOAnoporóBoIII 3Hepr~H B nOCIleAHHe KaHaIl~. 
I"
,,' 
w c'"annapaTypHoro cneKTpa, aHaIlorH4HO TOMY~ KaK 3TO ~eIlanocb B pa6cr
" Te / 6 / . n pH BOCCTaHOBIle~H~ cneKTp~ ~e~T~oHoB HOpM~poBaIlHc~ Ha nOKa~ 

~il'3aHH~ nY4KoBo~O TeIleCKona 3~ 6IlOKOM KpatH~x co6~T~1II /T.e. Ha ),. 

'l.pa3PoBHeHHoell 4HCIlO RAep 12 C .ripourenuiax Ha MHweHb 3a BpeMR axcno
3HI..4HHI C Y4eTOM nonpaaovuor'o K03et><t>HI..4HeHTa ,H H,a TeJ)ecH1)11II yron , 

'> per~CTpaI..4H~ HelllTpoHoB C4eT4HKOM Sn' 
~~ I 

Boccrauoaneuuue Onl.'lCaHHblM cnoC060M cnexrpu HelllTpoHoa nQA' yrna , " ,f 
~1 

,1.MH 71° H 105° npaaenenu Ha p.Hc.6. YKa3aHHble Ha pHCYHKe,Heonpe- \ 
AeIleAHocTH BoccTaHOBIleHHR cneKTpOB npeAc~aBIlR~~ co6o~ cpeAHe~ 
KBaApaTH4H~e O~KIlOHeHHR 3Ha4eHHIII cneKTpa AIlR AaHH~X ~HeprHIII, 

06ycIloBIleHH~e cTaTHCTH4e~KHMH no~pewHoctRMH Da3~ocTH~X annapaTYP
'H~rX cnex'r poa . 06a cnexrpa je-eor cyurecr eeuuue nOAbeMbl B IHH3KO .... 
3HepreTH~~cKoIII o6hacTH, 06ycIloBIleHH~e, ~~OCTaM~ c~eKTp~IlbH~X pac ,i
npeneneuuá HcnapHTeIlbHblx HelllTpoHoB H MRTf<HMH .KaCKaAHpIMH HelllTpo ! 

,f t.1

HaMH y npH4eM cheK1P~ B· 3TOIII 06IlaCT~ npaKTH4eCKH cOBnaAa~T, 4TO , 
1, 'r

nOHRTHO, eCIlH/Y4eCTb Tor epaKT, 4TO pacnpeAeIle~He HcnapHTeIlbHblX ",. "t ,-, ,. "j
HelllTpoHoB H30TponHO, ,a pacnpeAeIleHHe ~RrKHX KaCK~AH~X HelllTpo , \j
HOB criaõo 3aBHCHT !JT B~IlH4HHbl .yrIla. â oõnacr a 3H-eprHIII 'HeIllTpoHo8: 

. j,•. ,õonee 50 -;- 100 ~13B xápakrep r.lOBeAe:~HR cnexrpoa ·''pa3IlH4eH. 
~. i I ·"~·I 

I" 
I / 

~6 

PHc.6.'Bo~CTaHOBJIeHH~e CneKTpW 

~. ~ - 710 

HeHTpOHOB H3 TOJICTOH Cu -MHmeHH, 
06JIy-q~eMOH 12 C C 3HeprHeH,. f, - 1050

«r\.: 
3,65 r3B/HYKJIOH. .o ' 

~ 

"" " y'·0:f B~xbA~ HelllTpoHoB C 3Hepr~RMK 

:\.0 
o.. 60Ilee 10 M3B nOA yrIlaMH 71à 

: \~ 
~ 

_ ".,-.ti H 105° COCT'aBIlR~Tf 3 t 76+0,40 
~. ~~. ~ 1V t H 2,47.t0t1? HeIllTpOHa/cp. 12 C. a 
,\ ~?::E 

B~XOA~ 3apR}f{eHH~X 4acTH~ C 3Hep
i ~ X 

'o.. 
.'-? rHRMH 60Ilee 40 ~3B ~o npOTOHaM

f~ I f! H õonee 20 M3B no 7T '-MeSOHqM 
fi f.~, COCTaBJlRIOT COOTBeTCTBeHHO '0,32 

1~ .f'f'rii H' 0,08 4aCTHl..4/cR· C !H3MepeHHfl
'w fO-l 

I I';:t, .B~nOIlHeH~ ~TAeIlb~O c nOMOlllb~ 

TeIleCKona CI..4HHTHIl~RI..4HOHH~x C4eT
4HKOB 131 I. ~aK H cIleAOBaIlO O}f{H
AaTb, yrIloBoe pacnpeAeIleHHe 
HelllTpoHoB õonee H3'OTPOrlHO, a 
BKIlaA 3apR}f{eHHb1X ~aCTH~ c YKa-,

lO"" _____.11 I. 

~()(Jsoo200tOO 600500 3aHH~MH 3~e?rH~MH 8 nOIlH~0 B~XOA 

EfM)f) a~pOHOB nOA AaHH~MH yrIlaMH He 
npeB~W~eT 8% H 3% COOT8eTCTBeHHO • 

np~1l9lKEH~E 

np~ BBeAeHHH nonpáBKH, xapaKTepH3Y~lllylll cpeAHee 4HCIlO RAep 
12C. npHXOARlllHXCR Ha OAlIlH 'CHrHaIl- IIC~apTII, 3anyc'KalOlllHIII B'An,' 
HcnoIlbaoaaIlcR K03<t>WHI..4H'eHT 171. nOIlY4eHHbl~ B npennonoxeuaa CTa
I..4HOHapHoro nyaccouoecxoro nOTOKa C06bITH~ Ha 8XOAe xauana IICTapT'.' 

,4HCIleHHoe 3Ha4~HHe 3,oro K03<t><t>HI..4HeHTa: 

\ vc= ---'---- i 1,
1 - exp(-v~ , 

I 

r ae v - .cpeAH.AR 4a.CTOTa nORBIleHHR coqblTHIII. OAHaKo npa 'HaIlH4HH 
MaKpocTpYKTipbl B BblBeAeHHoM nY4Ke RAep' TaKoIII no'AxoA cnpaaennaa 
IlH~b Ha Man~X H~TepBaIlax B~eMeHH, B Te4eHHe KOTÓP~X v MO}f{HO' 
~4HTaTb nocToR~HoIII. CpeAHee 3Ha4eHHe a no nepHOAY MaKpOCTpYKTY-~ 

. I 6Pbl on p~e.lJRIlOCb CIleAY~lllHM o pa 30M: 
m 

. I, 1 C(t.) P (t ,_) 
1 = 1 V 1 

C == ,m 
.!, Pv (t i)
1=1 

rne 'm - KOIlH4eCTBO 6aH4elll B nepuone MaKpOCTPYKTYPbl; P (t i) v 
BepORTHOCTb HaIl~4HR HenYCToro 6aH4a B MOMeHT BpeMeHH t. /t. 1 

I' • • 1 1+ 
' \ 

7 

',

...., 

\ I 

t



5. 	CONCLUDING RgliiARltS 

Usiog the invarianee of the tree Lagrangian under global symmetry 
traiIBformatiollt:l (BRS-trallt:lformatiollt:l. global gauge trallt:lformations, 
ghost field dilatations) the multiplicative renormalizability of 
saC,) Iang~M:llls tbeory in the BPS'l'-instanton backg:t"ound bas been 
shown. This will be the starting p01nt for the cons1deration of cor
responding physical Green funetions in relation to the ones in the 
perturbat1ve vacuum. This bas been done 1n a related paper /10/. 
There, the renormal1zed Lagrangian will be used 1n the following form 

a .. it .... Q ..

L,,,,,, '0 ~v (9 Q) '9;... 'g Ci) -r
'-i 9 ""' 

• 

" ~ [ ah·. ~ b - " 	 ~ JA 

+ (.... 1 e.,'t)(QCJ}c.""IfJ+e C;:'; QfA,+ecr"""".JII"ff)",jQ(AJ 
, ..... 	 ./ 2. #I' ;,/A.:J .r"-" 

+ Y1':;.("1 [ 4 e a (i.xi/~.A'/ +
( 2" 	 I eZ + e" X.,... C ) ~ 0</]J 

'AI c?y C, 

where the coeff1c1ents are formal power series 1n h which are to be 
determined from the Z-factors. The poss1b1l1ty to write the Lagran
gian 1n this cone1se form is a consequence of the mult1plicat1ve re
norma11zab1l1ty. 
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Multiplicative Renormalization of Yang-tfills Theory 

in BPST-Instanton Background 


Pure Euclidean SU(2) Yang-~1ills theory in the back
ground of the BPST-instanton configuration is considered. 
Using the behaviour of the classical (tree) Lagrangian under 
BRS-transformations, ghost field dilatations and the so
called type-I transformations. one applies the method of 
Becchi. Rouet and Stora to show multiplicative renormaliza
bility of the theory. As a by-product the most general tree 
Lagrangian satisfying the Slavnov identity is obtained. 

The investigation has been performed at the Laboratory 
of Theoretical Physics, JINR. 
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