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Pa60Ta BHnO~eHa B ~60paTOpKH BHCORKX 9HeprB! 06~e~HBeHHoro 

BHCTHTyTa ~epHHX zcc~e~oBBBB! 

HayqHWe pyROBO~HTe~: 

~OKTOp ~3BXO-MaTeMaT~eCRKX HayR, 
npo4leccop 

RB.H.IlB,IJ;aT !liJrnHRo-MareMa~ecKmc Hay&, 
~oueHT 

~BanDHHe ODnOHeHTH: 

~ORTOp ~3BXO-MaTeMa~eCRHX Hay&, 
CTapiiiBit Hay-qmdt COTP~HHR 

RB.H,IlB,IJ;aT ~3HKO-MaTeMaT~eCRIDC Hay&, 
CTaplll:B! uayqH!.ta COTP~HHR 

KOBCT8HTKH !MITp•eBKq 

TOJICTOB 

t4ocet 
TY1IEK 

~p•l AaeKc8BAPOBKq 
EATYCOB 

AaexcaBAP HBaHoBaq 
TI'ITOB 

Be~ymee HayqHo-Hc~e~oBaTe~cxoe yqpe~eHHe: 

~sHRo-TeXHK'l:ecRB! HHCTHTYT AH YsCCP, r. Tal!llieHT 

ABTope!flepaT pa30CMH "./'fn ~74> I984 r. 

3ant~~Ta ~zccepTauHH cocTOHTcsr ":£_" ~ I984 r. Ha sace~a

HHH CneURSAH3HpOBaHHOrO COBeTa ~-047.0I.02 ~6opaTOpHH BHCOKHX 3Hep

rH! 06~e~HHeHHoro KHCTHTYTa ~epHHX ncc~e~oBaHKn, r. ny6Ha, MocxoB

cKoft o6MCTH. 

C ~HccepTanHe! MOXHO osHaROMZTDC.II B 6H6~oTexe JIB3 OHRH. 

YtieHHft ceKpeTapD 

CneUHa.llli3HpOBaHHOro COBeTa r~ M.<ll.JlHXAtiE!l 

OHIWI XAPAKTEPl1C'rnKA PJ 

AKTy~HOCTD rrpo6~eMH. 3a noc~e~HHe HecKo~J 
.!IX ~epHHX HBJieHH! H B ~SHRe 9~eMeHTapHHX 'lac~ 
HsMeHeHK.II, nosBo~mxe npe~cRB.saTD cymecTBOBaHJ 
pHOHHHX MOTHOCTJIX, HOBHX lfJopM ~epHoft MaTepKH, 
MOTHOft H RBapROBOft. llOHCKOM H HCC~e~OBaHHeM IIJ 
9~KTOB SaHHMaeTC.II pe~THBHCTCKa.II ~epHasr ~H3l 

3KcnepHMeHT~Ho 6unx paspa6oTaHH ~ no~xc 
6H Ha ~aCTH'lHoe pemeHHe nocT~eHHoft s~a'lH: B 
;II.Jl.II IIpOHBJieHK.II 3~KTOB, CBSl3aHHHX C 60~DIIlHMH I 

TypaMH, C'lKTaDT OT60p COClHTHft, B KOTOpWC reoMe~ 
~y ~OHaMH CT~HBaJOi!tHXC.II ~ep ~eTC.Ii MaKCi 

· c~e~T 3~KTH ~TY8UHH ~epHO~ MOTHOCTH H8 
3TO 03HatiaeT, ~TO B nepBOM C~ae OT6HpaDT C06b 

CTBeHHOCTHMH BTOpHtiHHX tiaCTRU, a B ~pyroM - BSa 
HReM tiaCTRU ~~exo sa KKHeMaTH'lecKHMZ rpaHRUaME 
~OHHHX co~apeHHft. 

~eB~HO, 'ITO HCC~e~OBaHH.Ii U0~06Horo po~a H 
IIpOBO~HTD B 4~-reoMeTpHH. 3TO U03BO~eT HCC~e~ 
~ ~pyrHe HHKnDSHBHHe xapaKTepHCTHKH, UO T~ 
HHe KOppe~OHHHe CBH3H Me~ HHMH. ~HTepec np 
c~e~oBaTe~DHOe CpaBHeHHe axcnepHMeHT~DHHX pesy 
IIpOBe~eHHHMH B paMK8X MO~e~eft, OUHpaDmHXCH Ha T 
~eHH.Ii o cTpoeHHH ~ep H mx coy,napeHHJIX npH BHco: 

Ue~ oo6oTH - no~eHHe H aHa~Hs HOBoro aRc 
pRaM no BsaHMo~eftcTBH.IIM ~erKHX ~ep c ~paMH B 
CRHX 3 Heprmt ( E 0 = 4, 6 A raB) , xapaxTepHSYJlllle: 
HOM nepe~aHHoro HMIIy~ca H aHeprKH,Macc ~ep MBJ 

o6pasHeM y~OBHft H Me TO~HKZ 3KcnepmteHTOB; 
- H3YtieHHe CBHSH U6H~DHWC ~po-~epHHX CC 

MH HCnyCRB.HK.II 6HCTpHX ~poHOB B 3~HIJJO no~c!flep~ 

HOBH9Ha pa60TH SaKnD~aeTCH B TOM, ~TO BnepBI 
~3HpOBaHH ~aHHHe UO xapaxTepHCTHKaM COClHTHft, C( 
TOM 6HCTporo ~pOHa HaS~ B coy,napeHH.IIX IIpOTOHOl 
rpyrmaMH ~ep ( C 1 N 1 0) H (Ag, Br) npH HMIIy~CE 
llpH 3TOM YCTaHOBJieH p~ HOBHX 3MnHp~eCRJU SaROJ 
ueccoB H YCTaHOBJieHa RX CBSl3D C ~HHB.Ml'IROft U6HTp~ 
BSaHMo~eftCTBHI. BnepBHe H3YtieHH IIpOTOH-~epHHe C 



B BadopaTopBB BYCOKZX aHeprmft ~e~eHHOI'O 

.TeMBTJl'lreCKZX Hayx, KORC'r8BUH ,lllul'rpseuq 

TOJICTOB 

..._'l'eM8TnecKJIX Hayx, iocet 
TYtiEK 

lla'l'euaTneCKl'IX HB.YR, · llpd AAIKC8Qpouq 

EATYCOB 

~TeMaTxqecKZX nayx, AAIKCIBAP IB&BOBaq 
TiiTOB 

roe~eHlile: 

JIHC'l'li1TY'l' AH Y s CCP, r • Ta UIK e H T 

.,~ "!£.." &:J:7q !984 _r. 

COCTOHTCJI ".!..." ~ !984 I'. Ha sace;Jla

COBeTa ,Il-047.01.02 Jia.6opaTOpHH BHCOKJIX 3Hep-· 

lic'I"'I!'I'V'I'R s:mepHHX ncc.ne,noBatm:ft, r • .Ily6Ha, MocKoB-

IMOXHo osHaKOMKTDCH B 6m~oTeKe JIB3 OHHH. 

COBeTa ~~ M.~.BHXA~ 

·:.r 
OEIUAH XAPAKTEPHCTID\A PAEOTH 

- . 

AKTyanDHOCTD np~6ReMH. 3a nocRe,nHl!e necKORDKO ReT B ncCJie,noBaHll
HX s:mepHHX HBReHE! H B ~SHKe·aReMeHTapHHX ~aCTHn llpOR30mnH 3aMeTHHe 
asMeHeHliH, nosBoREDmne npe,ncKasaTD·c~ecTBoBaHne, npH ,nocTaTo~HHX-6a
paommx IIJIOTHOCTHX, HOBHX <lJopM s:mepnoft MaTepRH, B ~aCTHOCTli, CBepX
IIJIOTHOft K KBap~OBOl!:. IIOHCKOM H RCCRe,noBaHHeM nposmneHllft 3TRX HOBHX 
aqqeKTOB saHJiiMaeTcH peRHTRBHCTCKaH s:mepHaH ~nsHKa. _ 

:3KcnepHMeHTanDHO 6wm paspa6oTaHH .nBa no.nxo.na, npeTeH.n~e XOTH 
_ 6H na. ~acT~oe pemeHl!e, nocTaMeHHol!: sa.zta~: B nepBOM ~ neo6xo.ItKMHMK 
~ npoJIB.JieHl!H aqxpeKTOB, cBJisaHHHX c 6oRDmm.m IIJIOTHOCTHMH H "reMiiepa:.. 
TypaMII, C~T~T OT60p C06HTRJ!:, B KOTOpWc reoMeTpH'leCKRJ!: ROHTaKT_ Melt-:-
,ny nyx.n:omiMH CTa.nitHBaiOmmcCJI s:mep · HBRHeTCH MaKCRManDHHM. Bo BTOpoM .:_. RC--

• cRe.nyJJT a~KTH ~TyanRH s:mepnoil IIJIOTHOCTR iia MaRHX. paccTOJIHMX. 
:3TO 03HaqaeT, 'ITO B nepBOM CRYlJae OT6Hpa!OT C06HTM C 60RDIImMli MHOJle
CTBeHHOCTnMn. BTOPR'IHHX 'IaCTHn, a B ,npyroM -' :BsaHMo.neficTBM c . zccycKa
HHeM-'IaCTRU ,naReKo sa KJIHeMaT~eCKRMH rpanmn~ CB060.n;HHX Hy.KROH-
Hy.KROHHHX coy.napeHRJ!:. · -. . 

O'!eBH,nHO~ ~To nccRe,noBaHM no.no6Horo po.na Han6oRee pa.QEouii.n:ino 
npOBO,Il;HTDB 4'1t""-reoMeTpHR~ 3TO nosBORHElT RCCRe,D;OBaTD He TORDKO:Te 
HRH ,npyrne llHKJ1Xl3RBHLJe · xapaK'repHCTHRH; ·Ho TruW B~T~' BCElBOSMOlt- · 
HHe Koppe~oHime 'cBHsn Me~ HRMH. Mn.fepec· npe.zic'i'aBRHeT .. TaKJKe no
cRe,noBaTeRDHoe CpaBHeHHe aKcnepHMeHTaRDHHX pesynTaToB c pac~eTmm, 
npoBe.ne1nmMn B paMKax Mo,neRel!:, onnparommccH na Tpa.nmunoHHHEi npe.ncTaB
ReHM 0 CTpOeHRH s:mep H HX Cby.napeHl!HX npR BLICOKHX 3Heprrurx • 

lien pa60TLI ·.:. no.1Iyqemie H aHaRHS -~OBOI'0,3KCnep~eHTaRDHOI'O MaTe-:. 
pnaRa _no BSaRMO~eftCTBRHM ierKHX s:mep C R.npaMH B o6RaCTH pe~TRBHCT-. 
CKHX SHeprnft ( Eo = 4,6 AraB) •. xapaKTepR3yJ:lllterocsl nmpoKRM .n~aso
HOM nepe,D;aHHOI'O m.mynca H SHeprn,Mil.cc s:mep MHil!eHeJ!:, a TaRlte e,itmro-
o6pa3HeM yc.noBHft n MeTo.n;HKH aKcnepmteHTOB; · · • · · 

.., JmyqeHl!e cMsi n:eHTpanDHHX s:mpo':..s:mepHLJX coy.napeHRJ!: c. npon;Eicca-
1 • ' ' ••. • 

MK KCilyCKaHl!H 6LJCTpHX a,npoHOB.B Sa,D;HlDIO nORYC~py B R.C.K. . . . . ~ ~. . . -· ~ 

. HOBH3Ha 'pa60TLI .saK.mJqaeTCH B TOM, 'ITO BriepBL!e nORYlJeHH H npoana
RH3HpOBaliH ,nruuiLJe no ulpaKTepHCTHRaM C06HTHJ!:, conpoBOllf,ll;8J!llllHXCH BWie
TOM 6LJCTporo a.npona Hasa,n B coy,napeHRHX npOTOHOB H an~ ~aC'fRU C 
rpynnrua ~e'p· (C,N,O) R (Ag, Br) npn RMnynce 4,5' ThB/c Ha eyKJIOH. 
'n:pn 3TOM 'ycTaHOMeH ps:m HOBHX 3Mrmp~eCRZX SaltOHOMepHOCTefl 3THX npo..: 
ne'ccoB a 'ycTa.HoMelra :rue· cBSis:& c .n;HHaMHRoft neui-pMDHHX smpo-s:mepHHX 

. B3aHMo,neftCTBd J, BnepBL!e R3YtteHH llpOTOH-~epHHe coy.napeHl!H . 6es o6paso- · 

OilltC}!!riH}~Hida mlt!.~jT 
IUtP'llUX UfC::l'::.\111;\\£~ 

6t1SifHOTEKA 



BaHiiH pemiTHBHCTCK>iX tlaCTHU. 06HapyJK6Hbl HeperyJIHpHOCTH B yrJIOBbiX 

cneKTpax HCnapHTBJILHbiX tlaCTHU, HCny~BHHbiX 1!3 JIBrKHX H~ep, a TaKXB B 

yrJIOBbiX Cn6KTpax 6biCTpbiX wparMBHTOB.npH nOJIHbiX. pa3pymeHHHX H~ep 
(Ag,Br) H~paMH yrJiepo~a. 

llpaKTHt!BCKaH UBHHOCTL noJiyt!BHHbiX pe3yJILTaTOB COCTOHT B TOl\1 1 t!TO 

OHH npHBO~HT K JIYt!WBMY nOHHMaHHID ~HaMHKH H~po-H~epHbiX'COy~apeHHR B 

o6JiaCTH peJIHTHBHCTCKHX aHeprli.Il a noaTouy MoryT 6HTL noJie3Hbl npu no

cTpoeHHR HOBIDC H pa3m!THH YlltB CYillBCTBYIOIIIHX MO~eJieti B38HJ.I0~6HCTBHR 

BbiCOKOaHepreTHt!BCKHX H~ep. Pe3yJILTaTbl no yrJIOBbiM cneKTpaM ue~neHHbiX 

qaCTHU,,HcnycKaBMbiX H3 JIBrKHX H.n;Bp qJOT03MYJILCHH, KpHTBpHU OT6opa 

UBHTpaJILHbiX COy~apeHHHi a TaKlltB TIOJiyti6HHb16 B HaCTOHillBR pa60T6 yKa3a

HHH HB Onpe~BJIBHHYIO. pOJIL 3<NJBKTOB ru~po~~HaMHt!BCKOrO THna B 3Tl!X CO

y~apaHHHX MOryT 6b1TL HCnOJIL30BaHbl B Kati6CTB·a OTnpaBHOR TO'iKH ~JIH 

aJieKTPOHHbiX aKcnepHliiBHTOB. MeTo~uKa pa3~eJieHHH co6biTHti Ha rpynnax 

H,ll6p 4}0T03liiYJILCHH ~86T B03MOJKHOCTL H3Y'i.BTD npoueCCbl 1 ~Jill KOTOpbiX 3a

BHCHMOCTL OT aTOMHOrO HOMapa H,llpa-MHWBHH anpl!Opl! H6l!.3B6CTHa. 

Anpo6agHH pa6oTu. Pe3yJILTBTbl HaCTOHIJlati.pa6oTbl ~OKJia~NBaJIHCL a o6-
cyx,llaJIHCL Ha CneuHaJIH3HpoBaHHOM ceMHHape no paJIHTHBHCTCKoti H.n;apHoti 

. r 

qJH3l!K6, 8 T8Kllt6 _Ha ~pyrHX CBMHHapax nBS OW~, HB l\IB~yHapO,llHbiX pa6o-

t!HX COBBIJlaHHHX COTPY.llHHt!BCTBa no HCCJIB~OBaHHD B~al!MO,ll6HCTBHH 6biCTpNX . 

a~poHoB ri HABP c fiApaMH {~9K OHHa), 6HJIH npe~cTaBJiaHu Ha Mex~yHapo,ll~

Hoti KOHIJ.lapeHUH~ no H,llpO-H~6pHb114 coy~apeHHHM (HCT JIBHCHHr, CiliA, 1982r.f 

H.Ha Yll KoHwepaHUHH qaxocJioBaUKHX WH3HKOB (llpara, 1981 r.). 

lly6JIHKBYHH. 0CHOBHb16 pe3yJILTaTbl ~HCC6pTBUHH.Ony6JIHKOB8Hbl B 9 pa-

60T8X. . . 

CTpyKTyp'a H 06:D6M ,lll!CC6pTagHH. ,Z(HCC6pTaUHH COCTOHT HS BB6~6HHH 1 
'iBTHpex rJiaB H 3BKJIIOtleHHH, co,llapJKHT /1.;0 cTpaHHU. u·aml!HonHCHoro TaKe-

Ta, B TOM tll!CJIB 39 pl!CYHKOB, 17 Ta6JIHU H 6H6JIHOrpaWH'i6CKHH CnHCOK JIH
TepaTypbl H3 94 HaHMBHOBaHHH. 

Ha 3amHTY BbiHOCHTCH CJIB,IlYIOillHB pe3yJILT8Tbl! 

I. MeTO.ll Bbl~eJieHHH B3aHMO.llBHCTBHH c pa3JIH'iHNMH rpynnaMH H~ep q>o

T03MYJILCHH H U6HTp8JILHbiX H,llpO-H,ll6pHbiX coy,llapeHHli ,llJIH CJIY'iBH nerKoro 

H,llpa-cHapHAa 11 THlll:eno.n MHmeHH. 

2. SKcnepHMBHTaJI!JHNe ~aHHble no xapaKTepHCTHKBM HeynpyrHx B3aHMO

,llelicTBHtt npOTOHOB Z BJILqJa tlaCTHU C MPBMH C BbiJIBTOM H 663 BbiJ16T8 

6ucTpb1X a,llpOHOB Ha3a,ll B n.c.K. . 

, 3. llOHCK rH,llpO~HHaMH'iBCKHX 3WWBKTOB B UBHTpBJI!JHbiX coy~apeHHHX 
H,llap rBJIHH H yrJiepO,lla C TlilKBJlbiMH H,llpBMH. 

4. llpOB6,ll6HH6 cpaBHHT6Jl!JHOrO aHBJIH3a IJ.lparl\IBHTBUHOHHbiX xapaKTBpHC

THK JIBrKHX H THXBJlbiX H,llap \iJOT03LIYJI!JCHH BO BaaHMO,llBRCTBHHX, Bbi3BaHHbiX 

TIPOTOHaMH H BJILWa-qaCTHUaMR. 
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5. ·· IIpoBe.n;emre .n;eTaJILHoro aHaJIH3a · npoToH~H.n;epHbiX · cTO.JIKHoBeHl'tlt npFI . . . - . . . . 

OTCYTCTBl'll'!. pBJ!IITF!Bl'!CTCKl'!X 3ap!IllteHHbiX 'IaCTIDJ; B KOHB'IHOM COCTO.HHRU. 

CO.nEPJKAilliE P AEOTH 

.Bo BBeneHl'll'l o6ocHoBHBaeTc.H BKTYaJILHocTL u ocHoBHa.H ne~ pa6oTH -

uai<teHRe · Henep$p.u'IeCKl'!X B3amm.n;eficTBRii JierKFIX :smep, c H.n;pru.m~ I\paT~ 
Ko R3JIOJKeno co.n;epJKaHRe nuccepTanl'll'l. 

B rrepBo~ rJiaBe H3JIOJKeHa aKcrrepHMeHTanLRaR MeTo.n;Hia/I, 2/; Reno~~ 
30BaHHa.H npll o6pa60TKe MaTepiiBJia, UOJIY'iBHHoro. B CTOUKa.X H.n;BpHbiX . 

3My~cltl1, o6nyqeiiuHX npoTOHa.MR FI H.n;paMH reJIH.H li: yrJiepona c HMrry~coM 
p =4,5 ThB/c HauyR.non Ha CIDIXpo@laoTpoHe JIB3 OI1ml. Hpn o6~eHHR 

npgTOHa.Ml! H H.n;paMli 
4

he HCU0~30B~CL, KpoMe tPOTO.:H.IJT~CR!1 CTaH.n;~pT,
HOro H.n;epHOrO COCTrsi (Em) H <floT03My~Cl'll'l, aarpp.reHHUe JIBrKmm.H.Il

paMH Ii, c' 0 (E: ) . 91. TaKliM o6paaoM, 3Kcnepl!MeHTaJILHWi MaT~pHaJI' co

CTOHT na 5 aHCaM6Jrei!: Heynpyrn coy.n;apemrlt JierKHX H.n;ep c WaMa c,p0To:

aMy~cHR, nonyqeHHbiX B coTpy.n;IIH'IecTBe c na6opaTopJUIMH AJIMa:...ATbl, Eyxa-
pecTa, KoJ:IIIDJ;e '(1ICCP), ireH_ RHrpa.n;a, MoCimu, T8.11IReHTa, YJian-EaTopax). • -

' . 
IIpocMoTp CTonoK 6air BbiUOJIHeH MeTo.n;oM "B.n;OJIL cJie.n;a". HaMepRJillcL 

npocTJ)aiiCTBBHH!ie (e) H aaHMyTaJILHble ( 1' ) yrJIH BHJieTa :Be ex aap.JI1Keu:.. 

HHX· tJ:aCTIDJ;,: KOTOpHe 6HJIH KO.n:H"!eCTBBHHO pa3.n;eJIBHH Ha peJI.HTHBUCTCKHe 

(s)"cepue" (g), ."'Iepiiue" (b). E: o.n;Ho:-, .n;Byx- u 6oJiee aapsitiHHe 

cTpliiTrnmroB~e. cpparneHTH · HMBTa.IOII1ero. H.n;pa < s • , e · , b' > • · . '·' 

HaJioiei:ia MeTo~rutaiBi:meJiemur coclHTRit Ha·oT.n;eiliHHX rpY-nnax H.ne'p <flo:.; 
TOa~J.rLCliH. llpe.n;JIO.lKBHH H arrpo,6RpoBaHH KpRTepnn OT6opa . H~JTliX B3al{.:. 

MO~eitcTBl'tlt peJI.HTl'IBHCTCKl'!X SI.n;ep C Bo.n;opo.n;OM <PoT03MYJILCI1H · •. lfX OCHO-: 

Bolt·· mumeTC.H liCUOJILa'oBamre HH<fx>PManHR., 0 CJMMapHOM aapH.n;e BCeX cppar-' 

MBH;OB HaJieTanmero ~pa Q • BBe.n;eH HOBHH M6T0,11; paa.n;eJiemur: C06b1T~ ua_ 

rpyuuax · H.n;ep { c, N, o) li · (hg, Br} , ".B KOTopoM cTaTRCTH'IecRRe· Beca: · 

,11;JIR paaHbiX rpyun orrpe.n;eJIJnOTC.H Ha OCHOBe_r!JparMBHTanROHHbiX :lqlpaKTepuc

THK .11erKoll n: TRJKeJiollrpyun, rroJiytieHHHX c m;>MoutLIO_paaHocTHoll npone~y..: 
pH Ra .n:_auimx n E~ li E:: /8/: ._ .. . . . .. . . . 

.Bo BTOpoJl rJiaBe ~HCCepTan:HH npe.n;CTaBJIBHH 3KCUepE:MeHTaJILHH6·,1l;aH.:. 

Hble no o61lll'IM xapaxTepncTHKi:lM siz(po-H.n;epHbiX coy.n;apeHR!t~ • · • · 

CpaBHliTBJILHml_aHaJiila.HeynpYrl'IX B3aHMo~e!lcTBl'tlt IJP.OTOHOB li a.rr$.:.. 

'IJaCTIDJ; C J:'Pyunru.m H.n;ep ( ~, Ci ~ li (Ag' Br} UOKa3aJI/S/, 'IJTO: . · · · 

a) YBeJilltle~e Ko~- Brrepen, yrJIOBbiX CUBKTpOB , s-. li g -'IJaC

THIJ;, Ha6JIIO~ax>llleec.H·npH YBBmitleURH MaCCll H.n;pa-cmipH.n;a Ac , UpOliCX~ 
.l!l'IT, B OCHOBHOM. ID?ll CTO.JIKHOBBHURX C JIBrKmm ~pru.m cpoT03MyJii,co, .. -· . . . ~ . ' 

AllTop UOJIL3YBTC.fl cnyqaeM BHpaSHTL rJiy60KyJO Dpll3HaTeJILHOCTL KOJIJie- -

raMno coTpy.n;mrqecTBY aa COBMBCTHyiO pa6oTy no Ha6opy.K 'IaCTlrnrOMy 
aHa.rrRay,aKcnepHMeHTMLHoro MaTepllaJ!a. 
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r.n;e pom. npm.mx npon:eccoB Bec:&Ma 3Ha'lKTem.na. 3To HJIJIDCTp:apyeTC.!I Ha 
p11c. I, r.n;e :ir.Jm o6enx paccMB.TpnBaer.rnx rpynn smep AM" ( c, o > K 
AM" {Ag, Br) npne.n;eHH OTHomeHll.!I llliKJm3KBHHX pacnpe.n;eJiemtll pe.7I.!ITKB11CT
cxnx ttacTnn: no KBa3116!1cTpOTe 1- ..e..., eij(l9.!.z) . Bllf.n;a. 

~ J?.A,/t) = [ :o.r 1f ("HerA;,)}/ [ ;~;; {f't AH}] • 
6) YrJioB!le pacnpe.n;eJieHll.!I b -ttacTnn: (eM. pRe. 2, r.n;e oHK npne.n;e-

HH B nepeMennon Cos c9),IICIIYlllemwx 113 Jierxnx R T.!IllteJIHX smeJH,mmeneii, 
Bec:cMa pa3.7Ill'laiOTC.!I no cBoeR <flopMe. 06pamaeT Ha ce6.!I BimMa.Hl1e' m:apoRIDI: 
MaRCl1MJM B o6J!iCT11 yrJIOB 60°-90° B pacnpe.n;eJieHR.!IX .n;.7I.!I . p{C,O) 
(p11c. 2a) 11

4
lie { c, O) (p11c. 2B) coy.n;apemtll;, .!IBJI.!IlOmdC.!I, Bepo.!ITuo, 

Ta.Kllte CJI9.D;CTB119M 3aM9THOii pOJm IIp.flMIDC IIpOIJ:9CCOB, B TOM 'lKCJie R ynpy
roro B!1611BaHll.!I Me~eHHHX uyKJIOHOB OTiattR. 

B pa6oTe TaKES npnBe.n;eH!l .D;JI.!I BCeX,BHm9JKa3aHHHX KOM6RHan;Hft JJ.n;ep
OHapJJ.n;OB 11 MKrneHen xapaxTep11cTnxR.pacripe~eJieHRii no MlloEecTBeHHocTR R 
pa3JI11'IHUe KOppe.liSJ:Ulfli BTOplltiH!lX '!aCTnn;. 0TMeTRM, 'ITO• 60JI:Dmyl0 pom. npl'I. 
l1X aHaJm3e II IIpaBM:DHOM llOHRM8.1IllR RrpaeT. B CJiy'Iae HM9TaiOlllero IIpOTO
Ha He06XO.D;RMOCTL ytteTa aHepro6aJiaHCa Mel!Ozy npo.n;y:tTaMR wamenTan;RR 
MKrneHR l'i po~eHH1f/n '!acTnn:aMn. Ha aTo o6cTC>.!ITeJI:DCTBO Ta.rutte JKa3HBa
IOT pe3yJI:DTaTi/ 4 ' 6 COllOCTaBJieHll.!I llpOTOii-smepHHX { .pA) B3aRMo.n;eiicT
BRJt npll E0 = 4,6 ThB c .n;aHH!lMll npii 6oJiee B!lCOKKX aaeprll.!IX. IToKasa
HO, 'ITO npR. E0 < 20 ThB cymecTByeT Bl:l,I(eJieHHa.!I rpynna C06!1Tlll!, xa:
paRTep113yiDliiRXC.!I OTCJTCTBll9M pe.7I.!IT11BllCTCK~ sapRX9HHHX '!aCTRn B KOH9'I
HOM cocTO.!IH:Hll. ITpoBe.n;eHHilii HaMll aHaJIR3/3 aToro KJiacca B3aHMo.n;e!cT
BR!t (.n;ruomero IIpll HanniX 3Heprll.!IX E 0 ·~ I2%-Rlt BRJJa,II; B .· G'o.r ) npe.n;

IIpRH.!IT C n:e.iiLIO Bll.!ICHHTL, B03HllKa!OT. Jill Ha6JIIO.n;aeM!le COChlTll.!I B rJIY60KO-. 
ueynpyrnx B3aHMo.n;eiicTBll.!IX, npH ROTOpHX HMeTaiOIIIM '!acTnn:a .ocTaHaBJill
BaeTc.ir B Mmu9Hll {K.Nakai et al·. Phys. Lett., 1983, 121B, p. 3?3) K 

'fila Ia I 
R 1- • +·. I -1 ~ t +·f. 

T f 
2 

t ? ~ t 
-1,8 ' -0,2 1,4 3,0 1 

PRe. I. 0THomeHne.LR(?): ) t - (AB , Br- ) , T - (C,O • 

-cs 
0.10 

·I 0 +I 0 +1 
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Pnc. 2. Pacnpe.n;MeHRe no 0046!. 
~ H8.7I9TaiDliiHX ~OTOHOB ( a, 
6) 11~-'IaCTIIIJ: (B,r), ~ 
JierKllX (a,B), II TJJ:l[M!lX (6,r) 
smep-MllllleHen. 

• 

I 
! 

llOJIHOCTDIO OTCYTCTBYBT M930H006pasoBaHHe {Z.Struga1ski, EI-80~2I5, 
.lly6uai980). YcTanoBJieHo, 'ITO: . 

·a) XapaxTep11CT11Kll g-'!aCTllU B 006!1Tll.!IX C ns:O OTJill'IaiOTC.!I OT 
TaRKX xapaxTepHCTHK B C06!1Tll.!IX, r.n;e pO~aiOTC.!I B:-lJaCT11UI1 (TO'!Hee 
ns> 1) 'TOJII.KO 6oJiee mllpORHM pacnpe.n;e":eHlleM MH02K9CTB9HHOCTR R He6om.

mRM YMeRDmeHHeM·acKMMeTpRR yrJioBoro pacnpe.n;eJieHll.!I. 
6) 06a KJiacca co6uTJtlt xopomo ·oimCllBaiOTC.!I KaCKa.n;Ho-11cnapnTeJI:cnott 

Mo.n;em.ro {Rilld). • · · 

B paMRaX KHM npon:ecc11 c 6oJI:cmmm nepe.n;attaMR.~lHeprRR-RMnyJII>Ca no-. 
.D;aBJI9Hhl ll OCHOBH!lM RCTO'IHHKOM C06HTR! 6e3 pe.7I.!ITRB11CTCRHX 3ap.!I2Ke~ 
ttaCTllU .!IBJI.!I9TC.!I peaxn;ll.!I nepe3apJJ.n;KH H8.7I9TaiOlll9rO IIpOTOiffi B H9fl:TpOH. 
Ee B9P().!ITHOCT:& 6h!CTpO na,naeT C poc;TOM E

0 
, · HO YBe.7Ill'lnBa9TC.!I C 'IKC-

JIOM nepepacce.!IHHM npoToHa B smpe, 'ISM H o6~RCH.!IeTc.!I OTHOCRTe.7Il>Ho 
6oJIDmoe paspymeHHe MRmeHH B co6HTR.!IX c n

8
=0 

B TpeT:cen rJiaBe paccMoTPeH!l xapaxTep11CTHKn smpo-smepHHX coy.n;ape-
Hrut C RCnyCKaH119M 6IlCTpHX a,npOHOB ( s- H g-'!aCTllU) B, 3a.D;IIIOIO IIOJIY-:-
cqepy (SIT) B JI.c.R. . 

B pEm H 
12

cEm B3aHMo.n;eRcTBll.!IX npoBe~eHo axcrrepHMeHTaJil>Hoe nc-
cJie.n;oBaHHe npe.n;em.Hon . <lJparMeHTan;Hn smep/2 • I: .. · · 

a) llMnym.CHRe CII9RTpll g -'-IIpOTOHOB, o6pasoBaHHHx B pA coy.n;a:pe-
Hll.!IX, OllllCllBaiOTC.!I B o6JI8.cTR Cos (9g <:..0,2 ll p <0,65 ThB/c aRc-
TIOH9Hn;RMDHOft saBnCRMOCTDD f d;;,.. Cexp(-By)1 B=(I2,6:!:I,8)(ThB/c)-2 ; 
l1X cpe.n;H.!I.!I aHeprll.!I B SIT He 3aBHCHT OT yrJia ncnyCKaHll.!I e; . . . ' 

6) YrJioBue pacnpe.n;eJieHll.!I s- n g -'IacTnn: B SIT B npe.n;eJiaX, omH-
6ox OllllTa O.D;RHaROBil .D;JI.!I HaJieTarocinx IIpOTOHOB 11 anep yrJiepo.n;a; . . ' . ~ 

:S) Koa!l$nJ:11eHT!1 o1. CTeneHHoil: 3aB11CRMOCTH Ae HHRJII0311BHHX 'ce-
'Iemill: B.HXo.n;a aTnx 'racTnn: oT Maccli cB:apsma A., paBHR <>( fs J =0, 7:!:o, I 
H ol. r 3-} =0,5:!:o, I. 

HsYlJeHHe Taxoli 2Ke 3aBHcnMocTR OT MaceR MKrneHn · A"' Iij)oBe.n;eHo .n;.7I.!I 

CJIYtiM coy.n;apemlli npoToHoB n smep re.7Ill.!I c rpynnru.m smep < c, N, o) z 
{Ag,Br) .• ,U.rur H8.7I9TaiOlllllX IIpO.TOHOB llOJIYti9I!Oo((.r) =0,9:!:o,I ll d,(f') = 

=I,3:!:o, I;.n;JI.!I anep re.7Ill.!I o< (.r) =I,3:!:o, I H « (3} =I,6:!:o, I. B CJiy'Iae 
1 -'IaCTllU,3Ha'I9Hll.!I BCeX Bllm9IIpHBeieHHRX ROaifliJnn:HeHTOB oL . COBna.n;amT 
B npe.n;eJiax omH6ox c TaRRMR 2Ke - A1I.!I KYMYJl.!ITRBH!ilC npoToHoB(Ba:pKOB B.ir; 
11 .n;p. npenpnnTHT~, I980, J& 58, Amntmra M.X. ll .n;p. OIDIH I-83-616, 
.lly6Ha I98S). ,U.rur JJ.n;pa 

4
He ll0Ka3aHO, 'ITO o( ( J') R c( ( J) paCTYT C 

YB9.7Ill'leimeM 'IllCJia IIpOB3aHMO.n;eitcTBOBaBmKX uyKJIOHOB smpa-cHapH,ll;a. 

.1Vm; :SsaHMo.n;el!cTBd, Bll3BaHHHX npoTOHaMR H 1mpru.m reJill.!I, . ycTaHoB~ 
JieHo/81: · ·· · · . · 

a) Pacnpe.n;eJieH:He MHOlKeCTBeHHO.cTR '!aCTKIJ: nB B SIT RaK Ha Jierxnx, 
TaR 11 Ha TRXeJIHX JJ.n;pax <floTOaMJJIDCRR, RaK .n;.7I.!I s- , TaR K .n;.7I.!I g ·-
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5 , n: , cor.nacyeTCJI c reoMeT!)Htiecxm.r pacnpe,neJietmeM 

P(n8 }z [l-P(n8> o>][ P(n8>' 0) J ~a ,, ,, . ' . ,. · . 

3Ta 3aROHOMepHOCg:& BMeeT 6oJiee o6mmt xapaRTep, tfeM rlJoPMYJia -
P(n8 )= P(n8rl)n,KOTOpaJI He npOTRBOpe~T onHTY TOJibKO B cnyqae Jier

KllX JI,nep-Mml!eHell. IIpe,nJIOJKeHHOe Hru.m reoMeTpHtiecKoe pacnpe,neJieHHe otm

cHBaeT Ta.ruKe ,naHHHe ,npyrruc 3KCnepm.1eHTOB, Hanp., MHOJKeCTBeHHOCTH npo
TOHOB B 31I Hs'(p,d, 4he,

12
C)+181Ta B3aoo,nel1CTBllit npll p

0 
:::4,2ThB/c 

Ha HYKJIOH (AHreJIOB H. H ,np. H<li !980, 32, c. !582); 

3a ncKJIIOtteHHer.t ,naHHJ:lX no a -tfaCTEna.M Hs p (Ag, Br) coy.napeHJI!1, 

He Ha6JIJO,naeTCJI Cj'llleCTBeHHOJ1"3aBHCliMOCTll BepOJITHOCTli,l!CIIyCKaHIDI tfaCT;m 

,naHHoro THna B 3II P(n
8> O) HH oT p

0 
, HH npll nepexo.ne OT HaJie-

TaJOllll!X llpOTOHOB K H.npa.M reJiliH; 

B) Co6HTliH, He conpoBo~aromnecJI BRJieToM 6HcTpHX a.npoHoB B SII, 

m.ie!OT CJIJI:&HO nepHW3PHtf8CKJiii xapaRTep. Hx yCTpaHetme npli noMOII1H KpJITe-

pHeB n~> o · JI n;,>o nosBoJIHeT BH,neJIHT:& co6HTIDI noJIHoro paspyme-
HHH JI,nep (C,N,O) 

r) n;ra JierKJIX JI,nep Ha6JIIO,naeTCJI CJia6aJI KOppe~ Me~y nponecca-

Mll liCfiYCKaHHJI s- K g-ttaCTEn Hasa,n, HO .nJIH JI,nep (Ag, Br) -oHH , 

p:e llpaRTJitteCKH He3aBHCBMH: yrJIOBHe xapaRTepiiCTliKH ttaCTlm B C06HTIDIX 

C BHJieTOM ttaCT;mU TaKOrO ~e TJina B 31I He SaBJICJIT OT TOrO, BMeeTCJI 

wm HeT ttacTHtia .npyroro THna B 3II. 

B tfeTBepToll rJiaBe R3JIOJKeHH pesyJI:&TaTH auaJIH3a xapaKTepMCTHK 

neHTpaJit.HHX coy.napeHJI!1 JI,nep reJiliH n yrJiepo.na c TJIJKeJIHMH H.npaMn. 

IIoxasaHo, ,'ITO 4t.e(,~g, Br) coy.napeHIDI, y.noBJieT:BopH!OII1He 'facTo 

HCnOJibSyeMOMY KpMTepm:l ~eHT!)aJI:&HOCTH Q=O , co,nepl!taT 38.MeTHyD nep:a-

qepMtteCKYIO KOMnOHeHTy/8 • XapaKTepHlm~ CBOfiCTBOM nocJie,nHen HBJIReTCJI 

He TOJI:&KO MaJIOe paspymetme JI,npa-MRmeHH, HO H OTCYTCTBMe g -tfaCTJin B 

31I. B COOTBeTCTBHll C 3T~ npe,n;roXeH ,nonOJIHHTeJI:&HHn K YCJIOBll!O QzO 

KpRTepllit neHT!)aJI:bHOCTH/7 : orpaHHtteHMe Cl!H3Y Ha KOJIH'IeCTBO -:IJpai'MeH

TOB H.npa-Mml!eHH. IIpH ero npHMeUeHllll K HCCJie,nOBaHll!O neHTpaJII.HHX J.Opr,a

pem H,Itep reJiliH H yrJiepo.na c H.nP8.Mll 6poMa H cepe6pa noJIYtfeHo 7 : 
a) Cpe,nuee 'IHCJIO peJIHTRBliCTCKliX ttaCTEn B 3TJIX coy.napel!HJIX npo

IIOpnJIOI!aJI:&HO l\taCCe CHapH.na, 'ITO 03HattaeT nponopnJIOII8JllJHOCT:& tfliCJiy 

Heynpyro pacceJIHHHX HyKJIOHOB, HaJieTa!l!l1ero H.npa (~THBaJI lfa.KT, 'ITO B 

. BTJIX C06UTRJIX Heonpe,neJieHHOCT:& B ~CJie npoB3aHMO,neJ1CTBOBaBmHX HeliT

pOHOB H,Itpa-cuapH.na 6HJia p:e CBe,neHa npaRTHttecM K HYJIIO); 

(: 6) Pacnpe,neJiemte IIO ~CJiy g -tfaCTHn, liCIJYlll8HHHX Hasa,n, He OIIllCH

BaeTCJI,B OTJillttHe OT ycpe,nHeHHHX IIO npnneJI:&HOMY rrapaMeT!)y B3aoo,nel1- . 

CTBHll, reoMeTpHtieCKBM pacnpe,neJieHHeM, a CKOpee, 6JIJI3KJIM K rryaCCOHOB

CKOMYi 
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B) B aRanJISRpyeMHX C06HTliHX Ha6JIIO,naeTCJI1 C BepOJITHOCTI.!O 6JIH3ROJ1 K. 

e.nHHHne, JiicnycxaHHe' g -tfaCTHn Hasa.n. TaRJiil\I o6pasoM,ycTaHOBJieHo,- 'ITO · 

IJ;ElHTpaJit.HUe coy.napeHHH JIBJISIDTCJI {.itJIH c;iy'IM Ac ~ AM ) IIO.I{KJiaCCOM , 

BsaJIMo,neitcTBHfi c o6pasoBatmeM a.npoHa B 3Il; 

IlOCJie,nHee YTBep~etme IIO~O B ,naJI:&HefimeM OCHOBOli .nJIH COBM9CT

HOrO o6cyx.neHWI aKcrrepm.teHTaJI:&HHX pesy.in,TaToB, UOJIY'Iemrnx B nacToJI

meft H npe.nH.nYJI~HX r.naBax. ,Uaumm 110 HenepH~pRttecKm.t Bsam.to,neficTBRHM 

(T.e. TaKJIM, r.ne npoHcxo,nHT BHJieT 6HCTporo a.npoHa Hasa.n) 6UJIH no:n-; I 
B~preyTH CHCTeMaTHtieCKOMY amurusy, OCHOBaHHOMY Ha CpaBH9HHH C !OOvY~--8 • 
HeytteT o6pasoBaHHH pesoHaHCOB, MaJIOHYKJIOHHHX xopp~ n. (wm) 
MHOrOKBapKOBHX RO~Hryp~ llpHBO,nRT R pa3HOH CTenetm H9COrJiaCOBaH

HOCTH Kl1M c axcnepJIMeHTaJI:&HHMH" ,naHnmm no 6oJibmOf,JY ~c.ny xapaKTep:ac

THK. 3,nec:& JIHm:& OTMeTID.1 3~HIIIeHH; B Kl1Al pa3BRTHH RaCKa.JlHOti JiaBHIIH, 

npHBO,nJI!IIee, B nepBYIO O'Iepe,n:&,'K 38.M8THOfi nepeon;eHKe CaMOii BepoJITHOC

TH HenepniflepHtteCRHX C06HTRJ1. 3aKJIIOtf8HRe 0 38.MeTHO!t pOJIU ROJIJieKTHBHHX 

3~KTOB B paCCMaTpHBaeMHX coy.napel!HJIX ORaSHBaeTc.fi; o,nHaKO, B par.IKaX 

npoBe.neHnoro aHa.JIJisa.HeBosMOJKHHM. 

12CEm: Nr. :;.40 I Nn:>33 Nn"28 Nn"'14 Nh<>7 

r 

-I 0 •I 0 • •I 0 ~,. 0 •I 

Pllc.3 

IlORCKY TaKliX (rH,npo,nHHaMH'IeCKHX) 3ifi{leKTOB nocBJillleH TIOCJie,nHJiit. pa3-

,neJI tteTBepTOli rJiaBH ,nHccepTaUHR. Ha ¥HC. 3_ rrpHBe,neHH RHKJIIOSHBHHe yr
JIOBHe cneKT!)H g l1 b - ttaCTJin 113 2C (Ag, Br) B3aHMo,neJ1CTBd C 

pasHa!! cTeneHJJIO paspyweuHJI JI.npa-Mml!etm, oTnecen,ue R TaKOMY ~e cneRT
PY Hs p(Ag, Br) - coy.napend, m.iemmruc Nh >? 61. 06pamaeT Ha ce6JI 

BHJIMaHHe'MaKCl'!MyM B ,nHaiiaSOHe 50°-80° B (meKT!)ax g -tfaCTHn, o6pa30-

7 

.-



BaHHHX B rrpe~e~I>HHX pacmenneHRRX ~ep cepe6pa. Ero TpaKTOBKa RaK rrpo
HB~eHHe 60KOBOH SMHCCRR g -rrpOTOHOB KaXeTCH Hey6e~RTe~I>HO~: OTHOCR
Te~I>HNll en~ B 06~CTR l~ yr~OB MOXHO o6~HCHRTI> ~eCTO~eHHeM SHep
reTmecKRX xapaxTepncTRK HYKJIOHOB, ncnymennux ns ~pa-MmiieHH. B aToM 
c~ae nx saMeTHaH ~acTI> nepexo~nT ns g B s ~~aCTHnH. 

He Menee rurTepecnm.m, -o~naxci, KaJ!tYTCH eme ~Ba oelcTOHTe~DCTBa: 
no~oe pasnor~acne c KMM (rncTorpaMMa.) B c~e g -~aoTHn n "Koncep
BaTRBHOCTI>" oneKTpOB b -~aCTHn no OTHOmeiDDO K OTeiieHH paspymeHRH MR

meHR (RaK B SKOnepRMeHTe, TaK R B KJllA). 

B 3~~eHRR cqopMY~HpOBaHH OOHOBHHe pesy~I>TaTH ~nccepTai{HOHHOH 
paelOTH: 

I. PaspaeloTaHa HOBaH rrpoue~ypa Bime~eHRH Heyrrpyrnx BilaRMo~eiioTBni! 
HMeTaJ!llllll:X ~ep 0 rpyunaMR ~erKRX ( C, N, 0) . R THXe~HX (Ag, Br) R,I(ep' 
qoTOSMY~DCim, ~JUJmeiicH CRHTe30M pa3HOOTHOro MeTO~a R C'l'aT:HOTR~eOKO
ro,pas~e~eHRH. 

_2. Ha OCHOBe HOBOrO MeTO~a ITpOBe~eHO ORCTeMaTmecRoe ROMe~OBaHRe 
B3aRMO~eficTBRH npOTOHOB R MI>Ifa-'!aCTHn 0 rpymraMR ~ep ( C, N ,0) R 
(Ag,Br),COITpOBO~aJOmRXOH B~eTOM 6HCTpOft '!aCT:HI{H B 3~HIDID no~oqepy 

B ~.c.K. YoTaHOB~eH PM SMnnpn'IeOKRX CBOHOTB STRX npoueoooB, B TOM 
~Rc~e: 

a) paonpe~e~eHne no 'IRO~ pe~TRBRCTCKRX, a TaK~e g-'IacTnu, 
RCIJy!IleHHHX B 3~HIDID no~cqepy, no~'IPIHHeTC.Il> RaK ~~ ~erK'IlX, TaK l'! ~ 

THXe~ Jmep-MmiieHeil: e~nHOMY BepORTHOCTHOMY'3aKOHY -reoMeTpH'IeCKO-• -

MY; 
6) BepORTHOCT:Il coy;n;apemu'i 0 B~eTOM ClHOTpHX '!aOT:HI{ HaS~ npaKTR

~eOKH He 3aBHORT OT :mepriDJ: (B ~nanasoHe E
0

=4,6+400 raB) R :Mace 
(A0 =I+4) HMeTaiDmRX R,I(ep R RMHIDTCR coelcTBeHHIWR xapaKTepHoTPIIta},m
~~.ntmeHR, no KOTOpHM MO~O BOCCTaHOBHTl> paonpe~e~eHRH MHO~OTBeH
HOCTefl: STRX '!aCTPII{j 

Bf-pacrrpe~e~eHHe MHO~eOTBeHHOOTefi npo~yrtTOB tflparMeHTai{RR ~erKRX 
Jmep--Mmiieneii ne saBn.cRT oT Tnna ( s wm g ) Tpnrrepnott ~acTnuH, 
RCITymeHHOH Ha3~,R TaKRe B3aRMO~efiOTBRH MO~O C Clo~I>mefi BepOSITIIOCTl>ID 
OTHeOTH·K coelHTRRM no~oro pa3BMa 3THX Jmep. 

3. PaspaeloTaHH KpnTepnn OTClopa uenTpMI>HHX BsaRMo~eil:cTBnH ~erKHX 
R,I(ep - OHap!!,I(OB 0 THXe~ ~paMR, OOHOBOH ROTOpHX HB~eTOR COBMeCT
HOe paocMOTpeHHe npoueccoB tflparMeHTaunn Jmpa-cnapJma n Jmpa~~meHn. 
llORa3al!O, -~TO STR BSaHMO~eil:CTBRR ~TCSI no~~aCCOM Henepntflepme
C~~ COy;n;apeHHft, xapaxTepll3yJllllll:XCSi B~eTOM ClHCTpHX '!aCT:HI{ Ha3~. 

4~ llOKa3aHO, ~TO ITpOTOH-JmepHHe B3aRMo~efiCTBRH, B ROTOpHX OTCYT
CTByJlT pe~T:mlliiCTCKHe_ .sapm!eHHHe :'IaCT:HI{H, He ~TOR rrpHMepoM r~ClO
KOHeyrrpyroro npouecca, npn KOTOpOM HMeTaJOmaH '!aCTRIIa OCTaHa~HBaeT--

8 

OR B Jmpe--MmiieHH~ YcTaHo~eHo, ~TO npn E~ > 20 ThB BepOHTHOCTl> 
si'nx: Bsam.m~eil:oTBIDi npelieelpel!lli!Mo Ma.na n npn E

0 
= 4,6 ThB oHH xopo-

mo OnHCHBaJDTCH KaC~HO-HCnapRTe~I>HOH MO~e~lO. . 
5. H3YtieHH neRoTopHe ·xapaxTepnomR (MHo~cTBennocTn, yr~oBae

cneRTpH) ' ITpO~yrtTOB <!JparMeHTai{Illi ~erRHX l'l TSillte~ R,I(ep qoTOSMy~CHH 
BO BSaRMo~eil:oTBRHX, BHSBal!HHX ~efKli!Ml'l JmpaMR C :meprReft E0 = 4;6 raB 
na lzyK]IOH. llpn aToM o6napyxeno , "'TO: 

a) B yr~OBHX PaCrrpe~e~eHRRX Me~~eHHHX /PParM8HTOB ( b -'IaCTliii{), 
RcnymeHHHX ns ~erxnx-R,I(ep-Mmiienett, JIMeeTCR mnpoRll!lt_ MaRCRMyr~ B oel~c
TR yr~OB 60°+90°; 

6) c pocToM cTeneHR pacmenneHRH Jmep ClpoMa n cepe6pa nepBH~HHMR 
JmpaMR yr~epo~a SaMeTHO yBe~HBaeTCSi BHXO~ g -~aCTPII{ B ~HanasoHe 
yr~OB 50° +80° B CpaBHBHHH C p (Ag, Br) ..; BSaHMo~efiCTBHSIMR. 
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