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!10JlHP!tl3AUViOHHb!E HCCJ!J<::.L(OBAHHH ITPOUECCOB 

<1Jill'OPOJKUEH11H fl" 111 'l. - t.'.E30HOB HA HYKJ!OHAX B PE30HAHCHOl1 

OEJlA.CTltl SHEP 111~ I-2 rsB * 

ITpvIBe;z\eH KpaT1rn~i o6aop 8Kcrrep11MeaTaJI:&HbIX MHHhIX, rronyirnaHbIX 

Ha ipeBattcKOM cirnxpoTpoHe B I973-1979rr. no rronHpi13al.\HOHHh!M 

HCCJie}.\OBaHHHM peaKL\HH cj)OTOpOlK}.\8HHH rrceB}.\OCKaJIHpHbIX M830HOB Ha 

HYKJIOHax B o6nacTH Boa6ylit.z;.eHJ1H HYKJIOHHbIX peaoaaacoB. 

EpeBattcK11U ¢aaaqecK11A HHCTHTYT 

EpeBaH 1988 

* noKJia}.\ npoq11TaH Ha aace}.\aHHH Hayqao-TexaaqecKoro COBeTa 
EpeBaHcKoro ¢11aHqecKoro 11ttcT11TyTa 26.05.87 r.,rrocBHmea­
HOM. 60-JieTHID co l.\HH pOlK;z\eHHH aKaJ.1eMHKa AH ApMCCP 
I'.A.BaRTaITeTHHa 

ITocJie OTKPIITIDI B Ha'l:al!e 60-x ro,n:oB HOB!IX IIBCTaOHJibll!iX 'IaC­

THU (peaoHaHCOB) H B!I,n:BH~eHIDI rHITOTe3II 0 KBapKOBOH CTPYKType 

a,Iij>OHOB Ha MHOrHX YCKOPHTBJIRX B!ICOKHX 8HeprID1: O!IJIH Ha'l:aTII HH­

TBHCHBlllie HCCJie,n:oBaHIDI CBOHCTB pe30HaHCH!IX COCTORHHH c ueJI:OIO 

onpe,n:eJieHIDI HX ~eHlillrX xapaKTepHCTHK. Ococ5oe MeCTO B 3THX HC­

CJie,n:oBa.HWIX 3aHHMaeT HsyqeHHe npoueccoB aJieKTpoMaraa~aoro B3aH­

Mo,n:eAcTBIDI a,n:pOHOB, npoCT8HlliHMH H3 KOTOPIIX RBJIR£0TCR peaKUHH 

:lJoTopoJK,Uemm rrceB,n:OcKallil:pHIIX Mesoao~ (!ff , ii ) Ha HYKJIOHax 

8KcnepHMBHTal!bHOe H3MepeHHe pa3JIH'l:llliX HaOJIID,n:aeMIIX BeJIH'l:HH 

( d6/dn. , .L: , P , T , G , H , ... ) B npoueccax itioTopo~e-

HIDI HYIQIOHH!iX pesoaaacoB N* ,pacrra,n:a10ll(HXCR uo o~eJI.bllliM Ka­

HanaM ( !i[ N • '1.N • :n A ~ T • .n:.). I103BOJl.fieT Ila OCIIOBe (flenoMel!OJIOrH­

"!JeCKHX aHaJIH30B [l-3] H3BJie"!Jb HX 8JIBI<TpOMar1rn:TH!Ie KOIICTaHrli 

CBR3H 0 N N" ,n:JIR rrpoBepKH rrpe.n:cxasaHHH Mo,n:eJIH KBapKOB [ 1] . 

HaHOOJiee RPKO rrpORBJJ.Rl<l!1HeCR pe30HaHClllie COCTORHIDI 061!apy~­

Ba!OTCR B BH,n:e IIBKOB B 3HepreTH'l:BCKOH 3aBHCHMOCTH cetieHV!M P33 

(1232). ] 13 (1520). F15 (1605), F37 (1950). O.n:aaKo MHO-

~He pe30Ha.HC!l c MallliMH KOHCTaHTaMH CBR3H, rrepeI<p!IBaRCb c ,I(OMH-
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HHPYKl!U™H, He BHJJ.Hll B pacrrpe:n:eJie!lli.fix ce"l:emrn. ::JTo ocooem10 xa­

paRTepHo MR OOJJaCTH 3HeprIDi Blllll8 I raB . 01m rrpO.fIBJl.ff!OTC.fl B 

HHTepcpepeHUYJ:OH!IllX 'f.Jlel!ax' BXO,Il;ffil\ID( B 110JUip11!3fil.U10Il!IHC Ha OJlro:n:ae-

MHe ( ;[ - acHMMeTpH.iI ce"l:EHHR WIJI mrnei1ao-noJUipH30BaJ !H'<X :>e>'~·o -

HOB, T - aCHMMeTpIDI C8"IC!Ili.ff Ha IIOJI.ilpH30Hal!HOH rrpmomro:tt r.1!l ;,;t, ­

HH, P - rroJJRpH3ar.um HyKJiona OTJJ.a"IH), H JJ.JIH ax B11.f!BJtemu=r neoGxo­

.u;HMH pa3JJH"!Hl:le IIOJmpH3aL\\i!OHHl:rn \il3Mepemur. 

lla Epe:aa.HCKOM 3JICKTpOI!HOM c1rnxpoTpOHe, Ha 'iHl!a.ff c /0-x l'OJ(OBJ 

no:n: pyKOBO,UCTBOM aI<aJJ.8MVIKa Ai i J\ p1'11 ccr l' . J\ . 13ap THll8 'l'5Ill8 Bl1110Jl­

H.ff8TC.ff l.IlHpOKaJI nporpru.1Ma TIOJ!.ffpH3aIJ,UO!Ill!1X HCCJ1e:n:om1 m t1: llO (QOTO­

poll,UeHHro nceB,UOCI<a.JJ.fIPHllX f,Je30l!OB Ha l ~Y KJ!Ol!8X D :mepreTl ! 'iCCJ<Ofi 

06.nacTH :ao36y)K)leHHR 1ryK110H11ux po301 1a Hc oB ( I - 2 1'313). 

V13MepellliR BflllOJUW llbl Ila IIY tme J1HH c. i !l0-!I0.11RP1f30B/\ llH!1X 1i101·0 -

HOB [5] IIPH IIOMO!IM KOt.1IIJI8RCa 81\UllCPlll'i(>JlT<lJ!bllOVi ;:um :ipa·rypL!. Bft.'J fO­

"la~e~ Mal,IIHTllbfM Cl1CH.'1' 1)0~ 1 CT!~ [ti ] • tiepcrnwB~Kv!e C'!8T1rn Rll llOJll :oro 

norJJOlJ.lel!AA (7] 'BPC ,>5I - !TpOJl8TlUJii cn eK1·por:wrp nei1 TpO!!OB [8 ) • KOTOp•ie 

pa6oTa.JJH m1 JJHHHH CB.ff3a c ~1I3Ll PD P- 9 a '.i - 22~~ . lf..1J.R rrpone.uemm 

aKcrrepHMeHTaJThHIJX HCCJJC,UOBrurni1 Ob!Jla pa3paCiOTa.I!a MeTo:n:i-ma H3Me­

peHHR HCCJI8JJ.Y8HUX peaKt.J.Yrti . onpe,n;CJICIIL! OCHOBlille xapaRTepHCTHKH 

aKcnepHMeHTa.JI:UHoii amm pa Typbl H npone:n:cno MO,UeJJHpoBairne H3y"!ae­

MIDC npou,eccoB MeTO,ll;OM MOH'I'e-KapJIO. 

HH>Ke B Ta6Jrn:ue rrpe,n;cTaBJieHbl KHHeManPieCKHe o6JJacTH H3Mepe­

mill acHMMeTpHH ceqeHHR L. peam.J,HH q)oTopolK,Uemm :il 0 
, !IT+ , ti.0 

-

-M830HOB Ha rrpOTOIIax IIOJUipH30Ba.HHHMH q)oTOHal\1H' BllIIOJIH8HHl:lX B 

Te"leHHe I973-I979 rr. 

4 

Pea.I<UHH llsMepeHHHe rrapa- Ea-, raB CUM a :JI< rt> MeTpbl 

6P-.. P~0 L: 0,9-I,65 1rn°, 130°, 

LT- P , 0 ,9-I,5 120° 

i P-nfL'+ L 0,9-1,65 40° 50° 60° 
' ' 

t P- p~o L 1,39-I,76 46° 

I,8 57° 73° 
' 

C 198 5 I' . B CB.fl3H C BBO.D:OM B 3IWl1JIY:\Ta.I.UHO Ha lf>oTOHHOM Ra-

naJie ''ra.MMa-2" EpeBaHcKoro 

H0!1: npOTOHHOfi MHlll8ll:b!O X<I>'rn: 

l10.JLH:PH3a.UYJ:OIIHHX rrapaMeTpOB 

mrnxpoTpOHa ybTaHOBKH c IIOJ1'"lpU90B8.H­

AH YCCP (9] 6HJIH Ha"laTll H3MepeHH.ff 

E_ T H P B ,nBaJK,D;li IIOJIRpH3au;:HOH-

HllX OKCIIepHM81!Tax THIIa "rry"lOK-MHllleHI>". IIpoBe,neHHe Ta.KHX H3-

Mepemill HeOOXO,ll;HMO c u,eJl.l>ro pacUIHpeHHH :n:11:ana30Ha HCCJie~o:BaHJrlt 

IIOJLH:pH3aUYJ:OHHHX HaOJIKl,D;aeMHX, OXBaTl:lBa.CMHX IIOH.fITHeM "nOJIHoro 

OIIblTa" [IQ} • 

3:KcrrepHM8HTa.m,HHe H3MepeHH.ff BllIIOJIHeHHlle B Bl:lll.leyKa3aHHHX 

KIDI8MaTH"l8CKHX o6JiaCTiIX. .fIBJI.ff!OTCH opHrHI-Ia.Jil>HHMH' H l10JJY'!{8HJIHe 

,IWIHHe no qX)TOpolK,UeHH!O rrceB)l;OCKa.llffPHllX M830HOB ( :1l ' '1 ) B pe-

30HaHCHOH o6JiaCTH aHepI'Hfi rrpe,UCTa:BJIRR'.lT 3Ha(filT8Jl.l>H!:rli BKJJ1'l,IJ; B 

TIOJIHOH CBO)J;Ke HM8!0ll.IHXCH ~x. 

OcHoBHHe WH3H"!ecKHe pesyJl.l>TaTH rrpoBe,UeHHblX HCCJ!e~oBalllrl1 

CJie,IJYKlllH8. 

1. Ilo WC>TopolK,l'(eHRIO !iL -MeaoHoB: 

- no.Jiy'!{eHHHe ~e no acmweTPIDI ce'!{eHH.ff Z: B pearu.tWDC 

'J[
0 

, 1'+ -!f>oTopolK,Il;emm (5,II-!4] npz E~ = I.Os ra~ IJe cor-
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JiacyKJTCH c COOTBeTCTBYIOOleli oneHKOH KBa.pKOBOH MO.n;e.JIH ,IT,7lfI BeJllI­

'IHHti L B cny'Iae <lX>TOBoaeiylK,ll;eHIDI peaoHaHca F 15 ( 1690) ; 
+ -

- nony'IeHHHe ,n;aHHHe no acHMMeTpHH ce'IeHHH B peaKUHRX !JI ,!It 

-<jloTOpoJK,IJ;eH.HH [15] no.n;TBep~ Ha.Jlli'!He CHJ!hHOfi HHTepqiepeHUHH 

MelKJlY H30B8KTOPHOH H H30CKanHpHOH 'IaCTHMH aMITnHTY,Il; <lX>TOpolK,ll;e-

HIDI B OMaCTH ill !ITN - pe30HaHCa H yKa3a.Jlli Ha ,Il;OMIDIBPOBaHHe 

H30BeKTOpHOi1: KOMITOHeHTH B OCiJla.CTH lY 9iN - pe30HaHCa; 

- ,I48.HHl:le yrJioBofi 38.BHCHMOCTH acHMMeTproir cAu• · ~. r E peaK­

rum !ii 0 
' ~+ - clx>TOpolK,ll;eJ.J"CT, u. Ta.IOKe ,wunme no T - aCHMMeTp:im 

~ p - r:_ ;..,.JmJctWill HYMOHa OT,Il;a'IH [16] rrpH E ¥ = l ,5 raB He 

no.n;TBep,nHJIH rrpe.n;CKa3a.HHe KBapKOBOH MO,Il;eJIH,. ecnz BCiJllI3H 3TOfi 

aHeprHH BoaeiylK,ll;aeTCH 'IHCTO pe30HaHC F37 (1950) H yKa3aJlli Ha 

)1aJlli'IHe B 3TOH OcJJla.CTH BI<JXa,na ~yrmc pe30HaHCOB; 

- nony'IeHHHe .n;a.HHHe no <tx>TopolK,ll;eHHIO fil -Me30HOB IIOKa3aJlli 

y,n;OBneTBOpHTeRnHOe COrJia.CHe C rrpe,n;CKa38.HIDIMH pa3.'IH'lHHX WeHO­

MeHOJIOrH'IeCKHX a.HaJIH30B B OCiJia.CTH Ill !ii N - pe30HaHCa' a B oei­

Jla.CTH B03CiylK,ll;eHHR BHCillKX pe30HaHCOB (MN" ~ l, 7 I'aB) yKa3a.JIH 

Ha Heoeixo~OCTn rrpoBe.n;eHHR HOBHX MO,ICH(!)HnHpoBaH}lIDC a.HaJIH30B. 

2. fio - <lX>T-OpolK,ll;eHHIO 
0 'l. -Me30HOB: 

- rrony'IeHHHe .n;amme no acHMMeTpHH ce'IeHHR l: [17] BrrepBHe 

yKa3aJIH 0 Ha.JIH'IHH ~a pe30HaHCOB co CIIHHOM :J > 1/2 B peao­

HaHCHOH OCiJla.CTH 3Heprmt. B tJ:aCTHOCTH. rrpH E ~ = l. 39 raB ,Il;OMH­

HHpyeT pe30HaHC P13 (1860); 

- ,I48.HHl:le no yrJioBoit 38.BHCHMOCTH 'L [IS] He rro,n;TBep~ 

IIP0.ltll0Jl0llt0HH0 0 rrpHMeHHMOCTU MO,Il;eJIH KOMIIJ10KCHHX l\1()MeHTOB K 
0 

rrpo~eccy WoTOpolK,ll;eHHR rt -Me30HOB IIpH CTOJ!b HH3KHX 3Hepr:wnc, 
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KaK E~ = 1,8 raB; 

- nony'IeHHHe MHHHe no aCHMMeTpHH Ce'IeHIDI L (19] B OMaCTH 

3Heprilli .n;o E ~ = 2 raB rrponrnope'!aT npe,n;CKa3aJU?IM cyuteCTBYKIIlHX 

aHaJIH30B Ha OCHOBe H30CiapHOH MO,Il;eJIH H TpeeiyIOT HX MO,n;H@rna.1urn. 

Pe3yJinTaTH paeioT no <tx>TopolK,ll;eHHIO 5l" H ri, -Me3oHoB JIBJIR­

IOTCJI HHWOPMaTHBHHMH, a axcnepHMeHTa.JIDHHe .n;aHHHe no acHMMeTpHH 

ce'IeHIDI peaKUIDi WoTOpolK,ll;eHIDr 5r 0 
H ~+ -MeaoHOB yllte Ha.IIJJIB npH­

MeHeHHe B ~eHOMeHOJIOrH'IeCKHX aHa.Jlli3ax pa3HHX rpynrr [2,3,20,21] 

B HaCTOmuee BpeMFI no.n; PYKOBO,Il;CTBOM r.A.BapTarreTJIHa rrpo.n;OJI­

JKalOTCJI CHCTeMaTH'IecKHe HCCJle,Il;OBaHHJI pa3JIH'IHHX nOJIJipH3anHOHHHX 

HaeiJI1QIJ;aeMHX ( L , P, T, P x:) B peaKUHJIX <Ix>TopolK,ll;eIDIJI . H rro.n;­

roTaBJIHBaIOTCJI 3KCnepHMeHTH IIO H3Mepemrn HOBHX rrapaMeTpOB( G H 

H ) , BXO,JJ;IIll1HX B uaeiop "IIOJIHoro OIIHTa" • 

1 
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