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I. OH!WI XAPAKTEPHCTHKA PAEOTU 

AKTyaJll,HOCTL npo6~ew. Bo.m.mofl 06'LeM SKcnepm.ieHTaJll,Hl:lX ,n;a.mwx, 
HaKO~eHHutt B Te'ie:ime 50 ~eT c MOMeHTa OTKpHTHSI ,D;MeHRSl-Jmpa, a TaK
llte pasH006pa:nme TeopeTlil'ieCKHe MO,D;Mlil, COS,ItWilUle AJtll OlllilCaHRSl ,D;aHHO
ro JIBJieHWl1He lfJlM Ha cero~ .nem. OTBeTOB Ha MHOrRe Bonpocu, Ka
caXl!IHeCJi ,ItHHaM!if\leCltl!CC H KBaHTOBOMexrum:'l:eCKWC xapaKTePJilCTRK aToro ~Ollt
HOro H,D;epHoro npeBpallleHlilR. 

Oco6ue BOSMOlltHOCTH MS lilSY'ieHWI MexrumsMa npo~ecca npe.n;ocTaBJIJI
eT .n;Me:ime pesoHaHCHw.m Hei!TpoHaMH, xor,n;a me KRHeTH11ecKaJ1 aHeprwI He 
BHOCHT CY1IteCTBeHHoro BltJia,n;a B aHeprRD BOS6YJK,I1;eHW1 ROMIIayH,It~a. 
B 8TOM CJIY'i8e .ItHHaMH'ieCKHe a/M)eKTli MOlltHO ll3Y'l:8Tl> Ha OCHOBaHHlil KBaHTO
BOMexamt'l:eCKRX lil CTaTHCTH'ieCKWC xaprutTeplilCTlillt pesoHaHCOB KOMllayH,D;
Jmpa. 

PesyJII,T8Tli TaKlilX 8KCllepm.ieHTOB llOSBOJIJmT, B llPlilRmi:lle, lI,lIR lilH,ItH

BH,lly8Jll,Hl:lX ,Il;eJ.UIIIIHXCJi COCTOmudt C llSBeCTHllM SHa'ieHJileM cnima ll 'ieTHOC
TH lilCCJie,D;OBaTl> cpopMRpoBrume MaCCli lil SaplJ.Ita OCKOJIKOB, pacnpe,n;MeHJile me 
KRHeTH'l:eCKmc aHeprd, MHOllteCTBeHHocT1, HeflTpoHOB ,n;e~eHWI lil .npyrRe cpasR
'l:ecKHe X8paKT8PJilCTHKl'I npo,n;yxTOB ,D;e~eHWI • .IlOllOJIHlilTeJII,H!le CBe.n;eHWI, yI'

JIY6J.umitKe HamR npe,n;cTaBJieHWI o ,IUmaMHKe H,D;epHoro BellleCTBa B yc.noBWDC 
60JII,DmX ,D;eqx:>p.1ami:fl, MOlltHO llOJIY'lll[Tl, HS ,n;eTM:E.HOro aHMHSa qx:>pMll Iii ,ItHC~ 
nepcd pacnpe.n;Melililfl BliXO,D;OB OCEOJIKOB. ' 

Ocooo ~eHHYD li1Hq>C)p.18ll,lll) y~OCL llOJJY'iHTb nyTeM ll3Y'ieHWI qJJIYKTya
mi:tt (OT O,D;Horo KOMllayH,D;-pesoHaHca K ,D;pyI'OMY) pa3H006pa3HHlC xapaKTePJilC
Tlillt llpO,D;yXTOB ,IteJieHWI. l13Y'l:eHJile cpJIYKTY~ pa3.IDI'iHHlC xapaKTepiilCTllK 
OCKO~OB, KOTopoe Tpe6yeT CJIOlltHl:lX MHoroMepHl:lX R3Mepemm B YMOBWDC 
BliCOKOtt CBeTOC~ ll paapewemm no aHeprlillil HeflTpoHOB, ,n;aeT yHHK~YD 

mi:qx:>pM~D o pH,D;e KBaHTOBOMexmm'ieCKIDC oco6eHHOCTefl npo~ecca .n;MeHWI, 
no~e:ime KOTOpoit HeBOSMOlltHO ,n;py:rm.m: MeTO,D;aMH. l1MnyJII,CHwi HeflTpoHHwi 
llCTO'!HKK JlHfl OHHH HEP-30 npe,n;ocTaBJIJieT 6Jial'OllpWITHlie B03MOlltHOCTll npo
Be,D;eHKSI YK8,38HllliX 8KCnepm.ieHTOB. 

B Ka'ieCTBe JJ,D;pa-MlDlleHH ( n , f )-peaKIJJUI ecTeCTBeHHO 6WIO BU6paTL 
lilSOTOll 235 u , AJt1I KOTOporo B npe,n;meCTBYllllUDC MOlltHWC aKcnepRMeHTax. 6u
~ llOJiy'ieHa He06XO,ItlilMaJl AJtll ,ItaHHHlC HHqx:>pMaIJ;RSI O xapaKTepKCTmtaX KOM
nayH.It-pesOHaHCOB. 

~=~::t'.-0:, <..,,i-:ifre%"iri, 
l:,~:,-•:a:''·.~~~, <: 



OcuoBHB.H neJU, HaCTORl!leA pa60TH 3altJilllia0TCJI B CJie~eM: 
- Paspa6oTRa 8Rcnepm,1eHTaJII,HOfi amrapa~ H M0TO,nmtH lllSMepemm 

BHXO~ MI'HOBeHHWC raMMa-RBaHTOB HS ,D;eJiemm 5 o Ha nytnte pesommclWX 
uelTJ)OHOB HEP-30. ·-

- HSMepeHKe HHTerpaJU,ma: X8paRTepHCTmt - nOJIHol BHeprmi :e: MHO
llt0CTBeHHOCTlll-raMMa-RBaHTOB, COIIyTCTBYJlltlll ,D;eJieHlUl. 

- HSMepeHKe HHTeHCHBHOCTH MI'HOBeuma: raMMa-ItBaHTOB llpH pacna,u;e 
oos6yJr,1temmx ypoBHel oT,D;eJlliHHX ocROJmOB ,u;eJiemm c D;eJU,D onpe.1teJ1emm 
:e:x Hesami:c.HMHX BHXO,D;OB B mtrorawaJII,ma: ROMIIayH,D;-pesoHaucax Jmpa 
236 0 • 

- AliaJms nOJzy'leHHHX ,u;auma: C D;0Jll,I) lllSBJle'leHWI lpH8H'l8CRJll: xapaR
TepHCTHK ,D;llllim.mRH npOD;8Cca ,D;eJI8HWio 

liay1llI8J.[ HOBil:SHa. Cos,u;au npeD;KSHOHHHI raMMa-cneRTpOM0TJ1 ,D;JUI :e:c
CJie.u;oBalid MI'HOB8HHOI raMMa-3MlllCCWI HS OCROJmOB ,u;eJlemm 23-'u pe 80-
HaHCHHMH HelTpoHaMH, B ROTOPOM BllepBHe llpHM8H8H M0TO,D;, nosBOJIJIXIIIHI 
SaMeTHo YJIY'lIIIHTI> cneRTp0M0Tp:e:'18CRHe X8paRTep:e:cTHRH Ge (Li )-.u;eTeRTO
poB. 

IlpoBe,D;8HH CHCTeMaTH'l0CRHe HCCJle,D;OBamm sami:CHMOCTH raMMa-SMHCCWI 
OT Maccu :e: Sap!J,D;a OCROJlKOB ,D;8Jlemm, a Taiate OT RBaHTOBHX H CTaTHC'l'H~ 
qecRJ.tX: xapaRTep:e:c'l'mt ROMllayH,D;-peSOHaHCOB 2360 B_ 06JlaCTH 8Hepr:e:I Hel
Tp0HOB OT 0,5 ,u;o 35,5 aB. 

BlrepBHe Ollpe,D;8JleHH MHOllt0CTB8HHOCT1, H nOJJHaJI BHeprWl rSMMa-RBaH
TOB, COnyTC'l'J3YDJ!HX ,D;8Jl8HHll 2350· peSOHaHCHHMH uel'l'powum, H sami:c:e:
MOCT!, 8'1'HX xapaRTep:e:cTmt OT sa,u;ep,raHHHX pacna.u;oB. HsyqeHa CJia6aJI sa
mi:CHMocT:r. cpe,u;uel aueprmt raMMa-RBaH'l'OB O'l' CllHHOBOro COCTOJllDIJi ltOM
nayu,u;-s,u;pa 2360 .• 

Ha OCHOBe rBMMa-cneRTp0140Tp:e:'leCRJ.tX: HSMepem nOJJY'leH pR',D; pacnpe
,D;eJieHd BHXO,D;OB OCROJlKOB ,D;eJI8HWl, a '1'8lat8 CBe,u;emm O BJIWIWm 060JIO'l8'1-
HHX aqxpe1tTOB ua npoD;ecc ~8I'MeHT8UHH Maccu :e: sap1J,D;a. Hs amumsa ,u;au
HHX oueueu pR',D; ,D;lllHSMH'l8CRJll: xapaRT8pHCTHK ltOMIIayH,D;-H,lijla, OTHOCRIIllrlXCJl 
lt MOM8HTY ero paspHBa. 

Aruums 4JJIYKTYaD;KI B BHXO,D;8X OT,D;eJil,HHX OCROJmOB 95 Sr, IOO Zr , 
134.re :e: 144Ba B H30J1Hp0B8HHHX ROMllayH,D;-p830HaHcax co CllHHOM J'ii = 4-1 

ROTOpue Ha~eHH BII8pBHe, a 'l'aRllte 4JJIYKTYEUIJII ,u;pyrmc 60Jlee HHT8rpaJU,
HHX BeJlRtmH nosBOJDJJl ycTaHOBil:'U CTaTHCTH'l8CRllle H RBaHTOBHe CBOICTBa 
lt8H8JlOB Eopa, yqaC'l'BYJJitll B ,u;eJieHmt 235 u pesoHaHCHHMi! ueA11pouao, :e: 
onpe.u;eJIHT:r. BJll!JlHHe 8'1'BX KaHaJIOB Ha qx)pMllpoBaHHe MaCQH OCROJlROB ,D;eJie- • 
Hl!Ho 

Ilpe~Ollt8HH8Jl MO,D;8JU, BII8pBH8 nOSBOJIHJia y,u;oBJie'l'BOpH'l'8Jll,HO on:e:caT:r. 
ua~ewe ~~auim .1tJlJI nOJ1Horo ua6opa HMelJllllCJI ~ no .u;eJieHlUl 
ROMllayH.It-H,lijla 6cJ' • 
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Ilpa1tTJ11'18CRaSI µeHHOCTl, pa60TH. CoS,D;aHHasl BRcnepm,ieHTaJil,RaJI amra
P8TYP8 MOllteT 6HT1, 111cnoJU,SOBaHa .n;Jlfl npell;i!SHOHHHX ,D;HCT8HD;l!OHIWX HSMepe
Hd raMMa-BMHCcmt B H,ltepHHX peaRD;WDC, lfilSBaHHblX Hei1Tp0HaMlll HJlH sapsr
llt8BH1,1MH 'laC'l'.HD;BJ,m. 

Paspa60TaHH8.JI M0TO,u;:e:Ra ,D;HCRp:e:MHHaD;KH no BpeMeHH uapaCTaHWl, nos
BOJlJDlll8.JI 8Ha'IHT0Jll,HO YJJY'llllll'l'l, cneR'l'pOM0TpH'l0CRHe xapaRTepHCTHRlll 
Ge ( Li )-,u;eTeRTOp0B, H8JIIJIB. npm,ieueu:e:e B ,u;pyrBX Hay'IHHX D;8H'l'pax (~ 

lICAH, P.ilteJt, 'ICCP; Ml U~H. BpaTlllCJiaBa, 'ICCP). a Taroite H Ha Ge ( Li )

cneRTpoMeTpax, pa6oTaJalllIX Ha ny,max HelTpoHOB B OHHH. 
YTO'llieHHHe ,D;aHHHe O 1,mollteCTB8HHOCTH H noJIHol aueprmt MI'HOBel:llWX 

raMMa-RBaHTOB,RaR H uaA,IteHHB.Jl 38BRCHMOCTI>.YRa8aHllliX BeJlH'lllll OT BpeMe
HH :e:x onpe,u;eJiemm OTHOClllTeJlJ,HO aRTa ,u;eJieHIDI,OTHOCHTCH K H,ltepHHM ,u;au
HHM. Ou:e: MOryT 6HTI, :e:cnOJlJ,SOBalili np:e: onTHM8Jlll38IJ,HH H,ltepuux: yCTaHOBOK. 

PesyJU,T8TH aua.mrna 4JJIYKTYan;d BHXO,u;uwc xapaRTep:e:cTmt npoD;ecca 
.u;eJiemm B OT,D;0JU,lWX pesouauca:x: ,D;B.llT CBe,D;eHIDI O RBaH'l'OBOI H C'l'8THCTH
'10CROA np:e:po,u;e npouecca :e: MoryT 6HT1, npHMeHeHH ,D;JUI pasBRTWl HOBHX '1'00-
pemqecRJ.tX: npe.u;cTaMem, yr.ny6Jumu;.r:£. uanm suau:e:a o ipHsmte .u;Memm. 

Ha 3aJlllitTy: BHHOCSlTCH CJle~e Il0Jl0llt0Hll1Jl H pesyJibT8Tlio 
I. Cos,u;au ROMIIJieKc pemcTp:e:pymiefl annapaTypH, B KOTopoA BI1epBHe 

npHMeHeHa ,D;HCRpm.nmaD;l!H no BpeMeHR H8p8.CT8HWI HMIIyJU,Ca, llpeA/IOllt0HH8.Jl 
aB'l'Op0M H noSBOJIJDlll8,H 8ru.!0THO YJIY'lIIIHTb cneRTpoMeTpnecR:e:e xapaRTep:e:c
THRH Ge (Li )-.u;eTeRTOpOB. 

2. Ha ny,me peSOHaHCHHX HeilTpOHOB BIIepBHe onpe,I(8Jl0Ha MHOllt0C'l'BeH
HOCT1, H noJJHaH auepr:e:H MI'HOBeHHHX raMMa-RBaHTOB ,I(e~eHHH 235u :e: 06ua
py1teua 38Bil:CHMOCT1, B'l'HX B0mt'lmt OT Ilpm,!0CH 3a,D;0Jll!UUIHHX pacna,u;OBo 

3. IlOJJY'l0Hli HHT0HCHBHOC'l'lll.raMMa-8MKCClllH, npHBe.u;eHHHe R O,D;HOM,Y 
ARTY ,I(eJieHWl 2360·, ROTOpue np:e:n:e:cauu 50 OCROJIRaM ,u;eJieHHH. YcTaHOBJie
Ha CBII81, Mez.DY HHTeHCHBHOCTHMl!I JCapaRT0pKCTH'l0CKWC raMMa-nepexo.u;oB H 
H038Bil:Cl'!MllMl,t BHXO,D;SMH COO'l'B0TC'l'BYJllllll OCKOJlKOBo 

4. BlrepBHe nOJJY'leHH coo,u;eHWI, YRaSHBaJJIIHe ua samCHMOCT:r. saceJieH
HOCTH ypo:Eiueff 'leTHO-He'leTHHX H H0'10THHX no Z OCKOJlKOB OT CTeneHK sa
IlOJJH8HWl uelTpOHHHX 060JlO'l0R, 'ITO CBHSaHO C H3MeHeHHeM qiopw HCCJle.nye
M!DC HeffTpoHOH86HTO'IHHX H,1t0p-0CROJIKOBo 

5. ~ OCHOBaHHH xapaRTep:e:CTHK IlOJlY'leWWX: H8068p:e:'10CRJ.tX:, 8JI0M0HT
HHX H H30TOHIWX pacnpe,u;eJieli:e:I BliXO,D;a OCROJIROB ,It0Jl0Hll1Jl Ollpe,D;eJieHH 3Ha
qemm qemo-He'leTHoro llpoTOHHoro :e: HeffTpoHHoro B®ElRTOB, a TaRllte ,u;:e:c
nepcWl pacnpe.u;eJieHHH Bl:lXO,D;OB H,1tep-:e:so6ap. HeperyJIIIPHOCTI, '10THO-He'leT
uoro HeffTpoHHoro aqxllexTa B o6JIBCTH 80 < N < 84 o6uapyzeua BIIepBHe. 

Hs aH8.JIHSa pacnpe,u;e~eli:e:I Hesami:cHMHX BHXO,D;OB OCROJlKOB C np:e:Bne
'10HK0M HeCROJll,RHX MO,D;eJleA y,u;an:001, oueHH'l'l, pR',D; ,D;:e:Ha1,m'leCRJ.tX: xapaRTe
pHC'l'KK H,1tpa Ha npe,u;paspuBHOI CTa.u;:e:H ,D;8Jl0HWlo 
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6. Bnep:Btle A71H HH,ItRmr,DyaJll,HliX peSOH8HOOB KOMII~~ 236u 
nO.n:y'l8HH H83aBHCBMH8 BHXO,Itli H,ltep OCKOJlltOB 95sr. I Zr. J½e, 144Ba • 

7. ®IyKTyrn H8SaBHOlIMWC BHXO,D;OB qimtCHpoBaliliHX OOKOJlltOB paOOMOT
peHH OOBM80THO O JmTepaTYJ)HI:ll,m .n;mmm.m O q>JJyltTyalij!KX .n;pyrmc xapaxTe
p!IOT:mt ,n;eJiemm. YoTa.HOBJI8HO, 'iTO Boe 8TH q>JJyKTyrn BliSW38DrCJl 06Jlle:I! 
qJHSK'i80KOfl np!llmHO:I! - B8Jm1mHO:I! c.ny,uuraofl IIpm,!80H Ita.HaJlOB .n;eJiemm It 

.ttm!HOMY ltOMIIayH,l{-COO'l'Omnm. !troT pesyJll,Ta'l' nOJiyqeH Ha OOHOB8 06'I>e.n;:e:
Hemm rmIOTesu Eopa o ItaHaJiaX .n;eJiemm H npe.n;oTaBJielillfl o nyTSDC ,n;eJie
mm, .n;onyoitaeMl,IX B itan8Jll,HOfl Mo.n;eJIH o o60Jio'ie'IJl!HMB: nonpa:mtaMH Orpy
THHc1toro. 

Aµpo6amm pa60'l'H H µy6.mrKa1rmr. PesyJllo'l'aTH, H3JIOllt8HHii8 B ,D;HCCep
Trn, ,ll;OJrJTS rorna JJli!Cl> Ha EBpoqJH3H'i80KO:II lt0Hqi8peimtm n Pe8ltlijDI, BHSBaH
HHe HeflTpomu.m" (<,'MOJie~e, 1985), Ha XXXYII Cooo~ no HJt8PHOfl cne1t
Tpoc1tomm H C'l'pyitType HJtpa (ip,aJia, 1987), Ha BcecODSHOM CHMIIOS.HyMe 
"bsmta ,n;eJiemm HJtep" (06mmc1t, 1987), Ha Mez.eyHapo.n;Ho:I! KOHqiepeimm 
no HelTpOHH0:11 qHS:mte (KHeB, 1987), Ha BceCODSHOM ceMlmape no CTPYK'rY
pe aTOMHOro HJtpa H H,lt8p!iliM peaEil,WD4 (]Jy6Ha, 1988) H Ha XXIII 3m.mel lllltO

Jie ~ no qm:s:mte aTOMHoro HJtpa H au:eMeH'l'apnmc 'iaCTH14 (ranww., 1988). 
MaT8p!laJIH ,D;HCC8PT8ll.D Ony6JI:mtOBaHH B 9 ne'iaTHHX pa6oTax, llp!!Be,n;emmx: 
B KO~e aBTOpeqiepaTa. 

06'!>8M H CTW{lttypa pa60TH.,URccepTaruui co.n;epl!CRT I4I CTpanmzy :MalllH

HOmtCHOro 'f8ltCTa, mtJill1IWI 43 p!IOYHita, 14 'l'a6.ma:t H OIIHCOK JIHTepaTypli 
HS 106 Hm!Y8HOB8Hd. COOTOHT HS BBe,n;emm .H 'i8T.Iip8X r.lUU3 C S8ICJlJlllemm
MH. 

II. KPATKOE CO.uEPIAHHE .llHCCEPTAI..Ufif 

Bo BB8i8Hml 060CHOBaHH qll'[3.H'i8CKa.S: altTy-8.IILHOCTl> .H BaJIHOC'fl> HCCJI8-
,n;yewa B ,D;HCC8PTSltlDI npo6JI8M. KpaTKO .HSJI0llt8HO OOH0Bll08 co,n;epmume OT
,n;e.n:i,inzx r.lUU3 .H IIpHB8,D;8HH OCHOB!W8 peay.7ll,TaTH, nOJ!Y1i8HHii8 aB'l'OpoM B 

. .n;mmo:11 pa6oTe. 

IIepBSJI r.JlSBQ ll00BS118Ha Y8TO,D;ll'l{8CltO:II nOOTaHOmte 8ltOll8plDl8HTa. 
Kp<>Me OIDIOamtll OCHOBHHX xapalt'l'ep.HOTmt BP8MJllIPOJ[8'l'HOro He:IITpoHHoro 
Oll8ltTpoll8Tpa llp!IB8,11;8HH TSDe OOHOB!W8 xapmT8p.HC'l'lmlil HOCJie,n;yeMol Yll

memt -.6HCTpol HOH.HSSWIOHHOl.lt8M8PH ,n;eJieBHS: 0 60.lI&lllJIII co,n;epmumeM 
235 U (IO r). Jllmo QIIl[Ca.HH8 OCHOBHHX ySJIOB .n;eTeitT.HpyDl(81 'iaCTH onex
Tp()M8Tp! lll'HOBeHHHX raMMa-ltBSBTOB .H onoco6 ~poBOI nepe,ItS.1111 Hsuepae
llHX B8JIJClmH IIpH .n;KCTEUmHOHHOU cdope ,ItS.HHHX, nosBO.JJ.S:DqeU llpOBO.n;HTl> npe
J:tl![3HOHHH8·CnexTpoMe'l'pi['i8CltH8 :e:SMepemm • 

lt8Ta.7Wi0 noJlOH8HH OpBI'BJl8.llI>HH8 ammpaTypH08 pememte H cnocod np.:e:
Y8B8BHS: ,D;HOltplDIBJUl'rOpa no 13peuemt BapaCTamm .IDmyJll,OOB C ~8.l[l,J) YJITCl111.8-
BHS: oneXTpoM8!fJ.JA8Cl<ll X8palt'f8p!!ICTHX Ge (I,1 )-.n;eT8XTOpoB. llp.:e:HJ:tl![ll ero 
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pa60TH OOOTOH!f B TOM, 'iTO .n;eqieKTHHe sapg.n;oBHe m.myJIJ,OH O y.zvnmeHH!lM 
OTH90HT8JII,HO OOTaJil>HllX BpeMeHeM HapaOTamuI, ltOTOpHe B03Hl!Kal1r Ha 
p-i-n nepexo.n;ax, ItOHTaitTax, .n;eqie1tTax pemeT:KH Ge ( Li )-ItpROTaJIJia 

wm Hs-sa MHOro1tpaTHOro paooemnui: raMMa-KBaHTOB B ,n;eTeltTOpe, HORJIIO
'ial7r0Jl HS HSMepemm. I!OitaSaHO, 'iTO TaKHM onooo6oM MOlKHO YJIY'IlllliTl, oo
HOBHH8 xapaitT8pROTHKH Ge (Li)-one1tTpoMeTpa 6Jiaro.n;aps; no.n;aMeWW 
ltOMllTOHOBOitOro. qic>Ha, y.nyi:mielUll) OHMM8TpRH g)OTOimltOB :e:, OJI8,D;OBaT8Jil,HO, 
noBHCHTl> ero aHepreTneo1toe :e: BpeMeHHoe paspemeHHe. 

B 3TOff rJiaBe llpJiIBO,JVlTOJl Taltllte OOHOBHH8 M8TO.n;H'i8CltH8 npReMH, ltO
TOpHe npm.1eH&JIJiIOL np:e: ItaJm6poBite one1tTpoMeTpa H llpH HSMepemm MJ'11o
B8HHOro raMMa-Hs.ny,!8HWI HS OCKOJIKOB ,n;eJieHJiIJI. 

Bo BTOpoff rJiaBe HSJIOZ8Hli pesyJII,TaTH JiISMepelillll HHTerpaJil>HUX xa
paitTepHOTHlt raMMa-8MHOOHH, COnyTOTBYJlll8il ,n;eJiemm 

23bu HeffTpOHaMH o 
aHeprHefl OT 0,7 .n;o 36 aB. 

C npm.1eH8Hl!l8M M8TO.n;a /I/ JiI 3ltOll8pm.!8HTanl,HO onpe,n;eJieHHOH qJyHKUIDl 
OTRJIWta Ge (Li )-,n;eTe1tTopa onpe.n;eJieHH ,n;JIJl ooHomiott qaoT:e: one1tTpa 
r~a-ItBaHTOB (oT O,I .n;o I,6 MaB) noJIHaJI aHeprRli Ej :e: MHOZeOTBeHHooTl> 
Nj, oooTaBJIJDlllHe 4,64,±0,03 MaIV,n;eJI. H 6,0B,±0,06 T-1tBaHT/.n;eJI., oooT

BeTCTBeHHo. HsMepe:ime llpOBO,D;WIOOl, np!I Bp8M8HHOM OltH8 perHOT~ 
raMMa-ItBaHTOB 33 HC. . 

C llpl!M8H8Hl!l8M ,n;aHHHX /i/ ,n;JIJl BHOOlt08HepreTH'i8CltO:I! qaom one1tTpa 
raMMa-KBaHTOB nOJIYTi8HO, 'i!fO B .n;:e:anasoHe 8Hepl'l't! OT O,I.n;o IO MaB nOJI
HaH aHeprIDI :e: MHOZ80TB8HHOOTl> cooTaBJillllT El= 6,7,±0,I MaIV~eJI. :e: 

Nl = 6,9,±0,I 1-ItBaHT/.n;eJI., oooTBeTOTBeHHo. 
Ms no,n;po6noro amumsa MeTO,D;K'ieOitIDC pa3Jll:llll!:I! MeJK,IIY pasHHMH a1tcne

pm.1eHTaMI! HallteHa iJpJ:!Maa srumcm400Tl> HH!ferpaJII,HHX xapaitTepROTHlt raMMa
aMHOOHH OT AJllIT8JII,HOCTH BpeMeHHoro o:KHa, B ltOTOpOM npoBO,n;w.tOOL HSMe
peHHe. Hm!,n;eHHHe SaBHOHMOOTH nosoommr OJJ;8HHTl> BKJIB.IJ; sa.n;epiit8.HHllX pao
na.n;oB H onpe,n;eJIHTl> xapaitTepROT:mt:e: MrHOBeHHO:I! raMMa-ar.moomi, BeJIH1mHa 
ltOTopo:I! np:e: yqeTe Bp8M8HHOro paspememm Ge ( Li )- H NaI( Tl )-.n;eTelt
TOp0B cooTaBJ11IeT El = 6,4,±0,3 MaIV,n;eJI. H NJ = 6,2,±0, 7 1-ItBaHT/.n;eJI. 

Hs OpaBH8HWI cpe.n;HHX 8Hepr.d raMMa-ItBaHTOB,nOJ!Y1i8HHliX ,n;JIJl .n;eyx 
rpynn peSOHa.HOOB 00 OmtllaMI! J'lr= 3- ll 4- ltOMIIaYH,D;-H,ltpa 

23
~ • 6.n;eJiaH 

BHBO,D; 06 HX OJia6oM paSJllI'iHH, OOOTaBJIJillll8M (I6_tl0) lt8B. !tro He .n;aeT BOS
MOltHOOTH cieJiaTL OTaTHOTH'i80ltH SHa'l!IM08 SaKJID'l8HH8 06 cmmoBOi! SaBKOH
MOCTH 8THX 3Heprd, 'l{!f0 OTM8'i8HO H B SaltJD)tl8HHH It 8TOI rJiaBe. SaMemM, 
o,n;Haito, 'iTO np!I opaBHemm annapaTyPHHX raMMa-cne1tTpoB aa6JD;\D;aeTOJI ne
KOTopoe npeBHllleHJile raMMa-8MHOOlillil'. IIpH ,n;eJieHHH 23% B peSOHaHOax 00 
OIDIHOM 3- no cpaBli8Hlm O OOOTOmntJIMI!, OTB8~ J'A = 4-. 
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B TpeneD rJIB.Be llpRBe.zteHH pesym,TaTH HSMepeHHJI raMMa-SWICClm HS 
BOS6µ.Itemu,rx: ypoBHeD OCKOJlROB .zteJiemm. IlyTeM aHSJm8a cneKTpoB MI'HO
Bemu,rx: rBMMa-KBaHTOB, conyTCTBYJlltHX .zteJiemu:>, onpe.zteJieH.a: SHeprmt H HH
T0HCHBHOCTH 77 rBMMa-nepexO.ztOB, HOp,mpo:samwx Ha O,ItRH aKT ,IteJieHHJl B 
O6JIB.CTH 8Hepm HelTpoHOB OT 0,5 .ztO 35,5 aB. Ha OCHOBe STWC ,ItaHHHX 
R,IteHTR~pc>BaHO 50 OCKOJJKOB ,IteJieHWI. 

Hs SHati:eHHD HHTeHCHBHOCTR raMMa-nepeXO,ItOB B tJ:eTHO-tJ:eTHHX OCKOJI
KaX CJie.n;yeT, ti:To saceJieHHOCTl> nepBoro BOS6µ.IteHHoro ypoB!Ul 2+ IIpaKTH
ti:ec:im. He samrcRT OT A H z H 6Jmsxa K I,. ~o nosBOJUieT Rcno.iu,soBaTI, 
RHT0HCHBHOCTH TaKRX nepeXO,ItOB Ma onpe.ztenemm Hesamrcmm:x: BllXO,ItOB oc
KOJIKOB. 

Pacnpe.zteneHHe BHYTPKKaCKa,IJ;HOI saceJie~OCTH Ma tJ:eTHO-tJ:eTHHX O0-
KOJJKOB corJiacyeTCH c pesym,TaTBMH pacti:eTa 121, npoBe.zteHHoro Ha OCHOBe 
CT8THCTHtieCKOI MO.It~ B npe,ItIIOAO.EeHRH, qTo B~a nep~oro yrno
ooro MOMeHTa OCKOAKOB B MOMeHT paSpHBa COCTW3JUieT B cpe,ItHeM 7,5-ii. 

8aceJieHHOCTI, HHSllIHX B036µ.IteHHHX ypoBHel B tJ:eTHO-HeqeTHHX H He
qeTHWC no z OCKOAKaX COCTaBJmeT B cpe,ItHeM 60% OT saceJieHHOCTH qeTHO
tJ:eTHHX smep. B Ha6JIJJ,ItaeMHX 38Bl'ICHMOCTRX saceJieHHOCTH OT HeflTpoHHoro 
'IRCJIB. OCKOJIKOB MHHHMYMli O6'bSICHJlll'l'CJI B1lltlllmeM SaMKHyTWC HeitTpoHHHX 060-

AOtJ:eK H, CJie,ItOBaT0JU,HO, HSMeHeHHeM CTaTHtI0CKOI .zteqio~ TaKHX smep 
OTHOCHT0Al>HO OCT8JII,HHX. . • 

IlOJIYtJ:eHHHe HSO6ap:aqecKHe pacnpe.zteneHHJI HHTeHCHBHOCTel - BllXO,ItOB 
raMMa-RBaHTOB, npRBe.zteHHHX K O.ztHOMY aKTy ,IteJieliltfl, - Ma tJ:eTHo-qeTHHX, 
tJ:eTHO-HetJ:eTHWC H HeqeTHHX no Z OCXOAKOB IlpHBO,ItJIT It O,ItRHal(OBHM SHa
qeHHJIM ,ItHcnepcml pacnpe.zteJieHm! - o- 2 = 0,42, qTo noSBOMeT B rpynnax 
OCKOJJKOB,HeqeTHHX no Z H N, C,IteJI8TI, HOp,mp0BKY BHXO,ItOB rm.lMS.-KBall
TOB H OiteHHTI, He8aBHC.HMlie.ma:o.ztl,l OCKOJIKOB. 

B TOI ze rASBe IlpHBO,ItJITCH pesym,TaTH no WieMeHTHOMY H HSOTOHHOMY 
pacnpe.zteJI8HHJIM BHXO,ItOB OCKOAKOB. 

YBeJIHqeHHe BllXO,ItOB qeTHHX OTHOCHTeJII,HO H8tJ:8THWC no Z OCKOAKOB B 
aneMeHTHHX pacnpe.zteJieHHSIX .ztaeT cpe.ztHllll B~ ti:eTHo-Heti:eTHoro npo
TOHHoro aqxlleKTa, paBHYll (35,7,±3,9)%. Ero yBenqeHHe c noHDeHHeM aCHM
MeTpml Mace OCKOBOB, KOppe.mtpyil!tee C YB~eHHeM me nMHol KHHeTH
tJ:8CKOff 8H8JlI'HH, yxasHBaeT Ha yY0HI,Jll8HHe SHeprHH, KOTOpaJI p88Jil![SyeTCH 
IIpR paspHBe npoTomwx nap. 

BeJill1Dm8. tI8THO-HetieTHoro HelTpoHHoro aqxlleRTa, nOJIYtJ:eHHBJI HS HSO
TOHHHX pacnpe.zteJieHml BHXO.ztOB OCltOJIKOB .zteJiemm, COCTaBM8T (6,8,±5,2)%. 
Ee Ha6JIJJ,Ita8MO8 yBenqemi:e IlpR N =60+64 H B CBJISaHHOil C H8li O6JIB.CTH 
N = 80t,84 O61:JICHJl8TCH npRCyTCTBH8M nap OCltOJJKOB C SaIIOJlH8HHOff H .zte
qx>pmp<>BaHHOff O60JIOqKaMH, o6paSYJJllilMH 60JI88 KOMIIaKTHH8 KOHqm'Ypall;lUt 
OTHOCHT8Al>HO KYAOHOBC1toro BSaRMO,IteffcTBKJI, ~o, CJI8,D;OBaTeJII,HO, IIpRBO-
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.ztHT I( SaHHllt8lilUl 8H8prmt BOS6yx.zteHHJI TaKOff KOM6HHaD,IDI OCltOJlROB. OTMe
qaeTCJI Taue, ~o Ha6nXID;aeMoe BJIRJnm8 saIIOJllleHHOI H .zteqx>p.mp<>BaHHOfl 
H81TpoHHHX o6onoqep; Ha npoitecc q>parMeHTail,IDI smpa Ha6.JllWl.eTCH O,ItHOBpe
M8HHO H Ma IlpoTOHHHX O60Jioqep;, sanomeHHHX IlpH z = 52 H .zteqiop.mpo
BaHHHX B 06JIB.CTH Z = 40. 

Ha ocHoBe sHaqeHHfl ,ItHcnepcu Hso6a~ecxoro pacnpe.zteJiemm ma:o
.ztoB OCROJJKOB .ztMeHHJI, BeDtmH qeTHo-HetieTHoro npOTOHHoro H HefiTpoHHO
ro ~KTOB OiteHeHH HeKOTOp.a:e ,ItHH8Mli!tI8CKHe X8paKT8pRCTKKH KOMIIayH.zt-
H,IIJ)a 36 u Ha npe.ztpaSpHBHOff CTa,JU'lll .zteJieHHJI. . 

C IIpHMeHeHHeM MO.It~ "To~ paspHBa" 13/ onpe.zteneHo, ~o SHaqe
me Jil:so6a~ecxoff ,ItHcnepClm, OTBeTCTBeHHoii sa ypaBHOBelllllBaHHe Mellf,Iij' 
OCKOJJK8Mll OTHOmeHRJI N/Z , COOTBeTCTByeT KOJJJieKTHBHOff TeMIIepaType 
Tcol = I,56 MaB. Ee BHCOK08 SHatieHHe noitasHBaeT, qTo CTaTHCTHtI8CKO8 
paBHOB8CH8 M0llf,Iij' KOJIJI8ltTHBHliM!il H BHYTpeHHHMH cTeneHJIMR CB06O.ztl,l, onpe
.It8JIJmlll!MJll qJJlYltTyaD,IDI sapsmoBoro pacnpe.zteJiemm, B npol,\ecce He ycTaHaB
DBaeTCH. IlpR paCCMOTp8HHH l)eJiaKCail,IDI OTHOmemm N/Z B MO,D;~ HY~e
BWC KBaHTOBHX KOJie6aHHff KOJJJleltTHBHOI HSOB8ltTOpHOI MO,Itli c yqeTOM HHep
ItHH Mace.a: KOMIIayH.zt-.liJ.U)a Y.ztaJIOCI, OiteHHTI, cpe.ztH))I) 8Heprlll) qlOHOHa, paB
HYll E = I,42 MaB, H BpeMH ypaBHOBeIIlllBaHHJI Taxoit MO.ztli 'r ~ I,7• 
ro-21 c. IlpR yCJIOBHH ~elHoff 8aBHCHMOCTH HSMeHeHHJI .zteqx>p.iaD,IDI OT 
BpeMeHH Oit8Hita npe,ItKHHeTHtiecKOff SHepr:B:R OCKOJJKOB ,IteJI8HHJI COCTaBIIJleT 
5,4 MaB. 

PaCCMOTpeHHe (pRsHqecux npRtmH, IlpRBO,ItlllltRX K paspHBy nap Hyl(JIO
HOB H, CJie,ItOBaT0nl>HO, K BOSHHKHOBeHHD qeTHO-HetieTHoro aqxlleKTa B 38:P,fi
,ItOBOM H HSOTOHHOM pacllpe.zte~eHHax BHXO.zta OC'O,OB1 IlpOBe.zteHO B ,ItlilCCep
TaD,IDI C IIp:B:BnetieHHeM MO.It~ TO'IIKH paspHBa 3 ;l)O,D;enH 4l8p.1H-rasa C 
BaBHCJllllel OT TeMIIepaTyp1:1 SHeJ)I'Heff cnapRBaHHJI , H y,mTl:lBEWlteff onpe-
.zteneHHe qeTHo-HetieTHoro aqxlleKTa. B pesym,TaTe aHaJ1Hsa noJIYtJ:eHH OiteHKH 
8H8pr:B:R BOS6yx.zteHHJI, CBJISaHHOff C BHYTpeHHBMH CTeneHJIMH CB06O,ItH, paB
HOI (5,9,±I,5) MaB, H SHeJ)I'HH ,Itlilf!CHII8ItKH, CBJISaHHOI c TpeHHeM :a Harpe
BOM SJ,IteJlHOI MaTepRH npR 61:lCTpo HapaCTaJlllel .zteqie>puaIJ;Tm KOMIIayB.zt-.liJ.U)a 
H COCT8BJlllDlt81 (5;±1,5) MaB. C yqeTOM SHepreTHtiec1toro 68JlaHCa ,Italia 
o~eHita SHeprHH .zteq>op,taltllll, nezaiqaJI B npe.zteJJaX 13,6+16,6 llaB. Oitemm 
.ztaHH ltaK cpe,ItHHe no TpeM MO,It8JII,HJ,IM SHaqeHHJIM, TaK ItaK HCKOMI:le BeJm'IR

Hli H8 3aBl!CHT . OT llpRMeHJieMol MO,D;eJill. OIt8H8HHaJI B~a 8H8prHH BOS-
6µ.IteHHJI corJiacyeTCJI c MHKpoCKoIIHtiecK11MH pacqeTwm .ztHCCHII8ItHH 
8H8prHH Me,r.zty JtBYMJI OCKOBaMH B IIpe,ItIIOJIOZ8HHH, qro ,ItHHaMHtiecm KOscp
~8HT BJISltOCTH H..zt0PHOI MaTepRH COCTaBIIJleT I•I07 IJa.c. 

lleTBe:pTaJI rJl8.Ba nOCBmlleHa :asyqemm BJllIJlHllJl CTaTHCTHtI8CKmt H ItBaH

TOBWC CBOICTB s -BOJlHOBHX ,IteJIHT0nl>HHX peSOHaHCOB KOMIIayH.zt-.liJ.U)a 
236 U Ha Ilpolt8CC qJO:pt,mpoBaHHJI OCKOJJKOB ,IteJI8HHJI. ()Ha CO.ztepuT pesym,-
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TSTH H8Mepemti! 8KCnepID11eHT8Jil,llHX SHa'lemti! Hesami:cHMHX BHXO,D;OB lil KX 

qllIYKTY~ B OT,D;e.Jll>HIIX pesoHaHcax ~ IOOzr, 144Ba, 95sr B a6cOJDDT-· 
HHX lil ~ 134re B OTHOCHTeJll,HHX e~. Ha OCHOBaHID! pesyJll,TaTOB 
MeTo~ecKKX npoBepoK n cpruraemm Ha6min;aeMHX qllIYKTy-aI.1,lrti B BHXO,Itax· 
OCKOJIKOB C qiJIYKTYaliji.HMR aHS.,10rnqHHX qiiSH'leCKKX BeJIH-«nm, lilSMepeHHHX 
,ItPyrHMH 8BTOpaMII, noKasaHa CTSTHCTHqeCKH SHa'lID4all ,D;OCTOBepHOCTI, Ha6mo-

.n;aeMHX 8KcnepHMeHT8Jil,llllX ~KTOB. . 
C npnBJie'leHHeM pesowHCHHX napaMeTpoB - naprta8Jil,llHX (,D;ByxRaHSJll,

HHX) .n;eJIHTeJll,HHX lllHpBH / , BH'll!CJieHHHX B paMKaX.R -fJ!aTpH'll!OrO MHOrO
ypoBHeBOro aHaJIHSa pas.n;eJieHHoro no cmmaM ceieIDIJI ,neJieIDLll, onpe,1teJie
HH B~H "cTelleHH OTKpHTHJi KaHaJIOB" ~ psi;zta ,neJmTeJll,HHX pesOHaH
COB KOMllayH.n;-JI,Iij)8 236u B o6JiaCTlil 8Heprm! HeBTp0HOB OT 0,5 .n;o 35,5 aB. 
,Il,aHHHe O qllIYKTYartame (B lIIW{BH,Ily8Jll,HllX KOMlleyH,D;-peSOHaHCax) Hesami:cn
MHX BHXO,D;OB qimtCnpOBaHHHX OCKOJIKOB npoaHaJIHSHpoBaHH CO:BMeCTHO C JIHTe
paTypHHMR ,naHHHMR O COOTBeTCTB~ qiJIYKTy-8IJ,WDC yrJioBOD aHliSOTpO
IU/J.H/o/nOJIHOli KRH8TM'l8CKOH aHeprRR 8~-4HOllt8CTB8HHOCTR H8liTpOHOB ,It8Jl8-
HHH 91 H OTHomeHHJI CHMMeTpn'IHoro K acm.weTPR'lllOMy ,neJiemm /lO/. IIo
KasaHo, 'ITO Kopp~, Ha6min;aeMHe ~ qiJIYKTY~ pa3JIH'lllHX xapaKTe
J>HCTHK, CBH.n;8Te.1ll,CTBym' O RX 061l!eM l])HSneCKOM MeXaHHSMe. 

C yqeTOM Toro, 'ITO pacnpe,neJieHHe ,neJlllT8Jll,HHX WRpBH KOMllayH.n;
pesOHaHCOB yKaSHBaeT Ha llplilCYTCTBl<i8 .n;Byx K8H8JIOB 'AeJieHM B peSOHaH
cax co cmmoM if = 4- n Ha yqacTne He MeHee Tpex K8H8JIOB B pesoHaHCax 
c .fl = 3-, nsyqeHO BJIHSmlie yKaSaHHIIX KaH8JIOB Ha qllIYKTYaD;lm Ha6~e

MHX B8Jil!lll!H. 
Onpe,IteJieHo, 'ITO B pesoHaHC8X co CIIHHOM Jir. = 4- pa6oTam, B oc-

HOBHOM, KaHaJIH c KBaHTOBHMlil lll!CJiaMH K =In K = 2 n 'ITO cpe,nHHe ,neJIH
TeJII,Hli8 WRpHHH TaKHX KaHBJIOB COCTSBJIJIDT (r~,4-r =(38,5.tI0,2)M8B H 

4""2 ' ~ ( r;,) = (73,I,±I9,3)MaB. 
B 8TOfl lite rJiaBe pasmi:Ta Mnrf'• OCHOBaHHaJI Ha o6~e,nmieHHH rHIIO

T83H O.Eopa o KaHaJiaX ,neJiemm 1 :a npe.n;cTaBJierutil o UYTJDC .n;eJieHHJI, 
,ItonycKaeMHX B Kall8Jll,HOD MO,l{eJIH C o60JIO'le'll!HMR nonpamtaMliI CTPYTBHCKOro. 
IIpe,ItJIOllteHHaJI MO,l{eJll, IIOSBOJ1Jl8T comeCTKTI, CHJII,HHe qiJIYKTY8IJJU1 BKJIB,IJ;OB 
KaH8JIOB .n;eJieIDUl co CJia6HMH qiJIYKTY~ BHXO'AOB OCKOJIKOB, llOJIHOD KK
H8TH'leCKOil 8Heprmi K MHOllteCTBeHHOCTK He:ffTpOHOB K 06'1,JiCHHTl>, TaIWM 06-
pasoM, BClll COBOKYIIHOCTl, 8KCll8pHM8HT8Jll,HHX ,naHHHX. KoHCTaTHpyeTCJI, 'ITO 
qiRSHqeCKOff llpHlll!HOii CJiyqai!HHX q>JiyKTY~ BKJia,D;OB K8H8JIOB ,IteJieHM Jm

Jll[8TCH Cl!Ll!DHOe CMenm:BaHHe no npoeKD;WI CIIBHa Ha OCl> JI,Iij)8 KB KOMllayH.n;

pesOHaHC8X. 

B saRJilll'leHKHX K Kallt,D;OH rJiaBe .n;aHH OCHOBHh!e KT0rlil no~eBHHX qn-
3K'l8CKHX pesyJII,TSTOB, cyw,mpoBaHHHe mute • 

- Onpe,neJieHa MHOllteCTBeHHOCTI, K noJIHaJI 8HeprIDi MrHOBeHHHX raMMa
KBaHTOB HS ,IteJieHM 235 u pesoHaHCHHMR HeDTpoHaMH H o6HapYJKeHa srum
CHMOCTI, 8THX BeJmlllIH OT llpm.leCK sa.n;epgaHHHX pacna.n;oB. 
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- IIo.n:yqeHH°CBe,1temm, yxaSHBalllllie Ha SaBHCHMOCTl, saceJieHHOCTH 
ypoBHeff '18THO-He'leTHHX lil He-iieTHHX no Z OCKOJIKOB OT CTelleHH sanOJI
HeHHJI HeDTpoHHHX 060JIO'leK. 

- Onpe.n;eJieHH xapaKTepHCTKKH 8JleMeHTHOro, HSOTOHHOro lil HS06apn
'18CKHX r,cnpe,neJielid Hesamrnm.w:x: BHXO,l{OB OCKOJIKOB ,neJiemm KOMllayH.n;
JI,Iij)8 

23 tr, K8.K lil 3Ha'l8HHH '18THO-H8'leTHoro llpOTOHHOro lil HeiiTpoHHoro 
aciqieKTOB. 

- 06H8pYJKeHa HeperyJISipHOCTI, '18THO-H8'18THOro HeDTpOHHOro aqiI/eKTa 
B 06Jia'.CTlil 80 < l'f < 84. 

- Hs aH8JIHSa pacnpe.n;eJieHH:ff BHXO,l{OB OCKOJIKOB OD;eHeHH BeJllI'IBHH 
KOJIJI8KTHBHOfl TeMllepaTy-pH, BHeprm,; HYJI8BHX KBaHTOBHX KOJie6aHHfl HSOBeK
TOpHO:ff M0,1{.l,l H BpeMeHH ycTaHOBJ18HHH sapsi;ztoBOro paBHOBeCHJI Ha,npe.npas-' 
pHBHO:ff CT~. OD;eHeHH Be.mrcmiw llp8,ItKRH8THqeCKO:ff 8Heprm OCKOJIKOB H 
BHeprm,; BHYTpeHHero BOS6yz.n;eHHJI, 'AHCCHllaD;lm lil .n;eqiop.saD;lm B MOM8HT 
paspHBa. OD;eHeHO TaKllte SHa'leHHe KO~eHTa ,nml8Mlil'l8CKOH BHSKOCTH 
H,ItepHoro Bell!eCTBa. 

- B ~HHX peSOHaHCax nOJIY'leHH Hesami:cHMHe BHX0,1{.l,l OCKOJI-
KOB 95 Sr ' IOO ~ • I34Te .II I44Ba. . . 

- Onpe.n;eJieHo, 'ITO B pesoHaHC8X KOMllayH.n;-JI.IU)8 236u co CIIHHOM n 
'leTHOCTl>lll J'ir = 4- pa6oTamT .n;Ba KaHaJia ,ItElJieHHH c KBaHTOBHMH 1ll!CJ18Mlil 

K = l n K = 2 H oTHomeHHeM KaH8JlliHHX ,IteJIKTeJII,H.l,lX mnpHH I:2. 
- YCTaHOBJI8HO, 'ITO qi,nyRTfaD;li!ll BHXO,ItlWX X8paKT8pllCTHK ,l{eJI8HHH 

(HesaBHCHMHX BHXO,l{OB, nOJIHo:ff KHH8TH'l8CKO:ff 8H8prHH, MHOJleCTBeHHOCTH 
He:ffTpoHOB .ne.neHHH, yrJIOBHlC pacnpe,neJieHd OCKOJIKOB .n;e.neHM) BHSBaHH 
0611101 qHSK'leCRO:ff llpH'll!HO:ff - BeJIH'lHHO:ff o.ny,m:ffHo:ff Ilpl!M8CH I<aHaJIOB ,neJie
HM It .n;aHHOMy KOMllayH,It-p830HaHcy, KOTOpaH, B CBOlll O'lepe,D;I,, onpe,n8JIJ!
eTCJI C1Llll>lillM CMelllWlaHlileM no K. 

- IIpo:se.n;eHo 06'I>8,nml8Hl!8 rl!llOT8SH f,opa O lt8HSJ18X ,neJieHHS: H npe.n;
CTaBJieHd O llYTJDC ,1{8Jl8HHH, .n;onycKael!WX B Kall8Jll,HOI MO,l{eJIH C 060JIO'l8'1-
Hmm llOllpaBKaM.11 CTpyTlIHCKOro, KOTOpoe llOSBOJlHJl0_J"'AOB.118TBOpllT8Jll,HO 
OlllilCaTl> Ha6.Dwiewe q>JlyKTfaD;li!ll B peSOHaHcax c .f1 = 4- BHlCO,ItlWX mpaK
T8:pRCTHK ,It8JI8HHS:. . 
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