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I. B:aexeaae 

M~xpocxonaqecKoe onacaaae raraa~cKHX peaoaaacoB B cnoEHux 

~pax 6aaapye~cn aa OllHOM aa llBYX no~oxo:a: a) aa qacTHqao-xupoq

aou fi011X0116 M0118HH 060noqex, 6) H8 ~eOpBH KOHeqaux W8PMH-CHCT6M. 

HaH6onee o6cTOHTeHhHue pacqeTu :a paMKaX B~oporo no~o11a BHnOnHeHu 

Byaa~RHOM /I/. ITonyqeaaue HM peaynh~a~u npaKTBqecxa uano o~nHqa
m~cn o~ npeACKaaaHHi MOAenH o6onoqex, T.K. B c:aoeu oKOaqaTenhaoM 

B8pH8H~e no~Oll B p8MK8X KOBeqaux W6PMB-oBC~6M OK838XCH 8KBHB8JI6H

~ea o6onoqeqaoxy c Hcnonhao:aaaaeu can oc~a~oqaoro BBaBMOllelc~BBH 

ayneBoro pa~yca 11elcTBHH /2/. 

raraaorcKBI pesoaaac pacnono•ea B o6nac~a aeupepHBHoro cnexTpa. 

06yqHHI qac~aqaO-llHPOqHHI no~o~ He yqBTHBaeT !8KOI cue~BWHKM upo

~ecca H paCCMBTpHBaeT COOTB8TCTBJD.I6 COCTORHIH KaK CBR38HHH8. S~a 

C!Opoaa, a Tax•e BCUOJihSOBaHBe M8T0118 UpBB6116HBHX mapBH AnH OUHC8-

HBH pacnaAB COCTOHKHI raraB~KOrO p6BOR8BC8 BHSBBXB KHOrO KPITBKB 

B CTIMJ1BpoB8JIB aHSJIHS HBJI8RBH B paKK&X 8AHBOI TeOpHH ~epBHX peaK

~111 B xoropol Pemanac:r. MHOrOJWIBIWIBH aa11aqa pacceuu. STOor BOD

poe Aeran:r.ao o6cy~ancs aa ue~aapo11Hol KOHtepeHUBB no aaexorpouar

BBTBYM B381M0118AC~BHHK npB BH3KBX K CpeAHHX SBeprBHX B lJ6Re B 

1967 r. AHanBa pes~n:r.TaTOB, nonyqeaaux B paMKSX e~ol reopax ~ep

aaa: pea~all H B paMKSX xoaeqaaa: tePMH-cHcoreu, uousaa, qTQ B p~e 

oaJqae:a aa6nn11aercs nyqmee, qe» B MOAenM odbaoqex, xonaqecrBeaaoe 

oornacae oreopax c axcnepBMeaorou. 011H8KO :aa.aHM peayn:r.raorou RBBncs 

JIKBOll 0 TOM 1 qoro 068 Me!Olla OGOCHOBHB8DT B 38KP8DJIHDT DOSIUJI MO-
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~enB o6onoqex B ODHOSHBB rBr&H!OKIX P880HSHOOB. Bo BOIX cn3qasx 

068 K8T0~8 DpHBO~HT DP8KTHQ80KH K O~OK3 H TOM' ae nonozeHHm H WM

p1H8 peSOH8HC8, K8K H qHOTO 06onoqeqsul DO~O~ 0 HODOHi30B8HH6K M8-
T0~8 ~H&rOH8XBSanHH H npHB8~8HHYX WBpHH /2/. 

00HOBH~e npo6neu~ H TP3~00!H ODBCSHBH rHr&HTOKoro peSOH8HC8 

cBsaaH~ ae c aenpepHBH~ cnexTpou, a c npo6neuoa paaOpoca qpcTHQ

HO-~HpoqHYX COCTOHHHI. M&KCHM3M rHr8HTCKOrO peSOH8H08 lo!ODorno~e

HHH npe~CT8BXH6T 00601 neHTp THK6CTB 60nimOrO QHOX8 OT~8XiHYX M8K

CHMYMOB. Teopxn npaBHniHO npe~oxaSHB&eT ero cpe~ee nonoaeHae, o~

aaxo B6CDM8 ~anexa OT peaniHOro ODHC8HHH 8KCD8pBM6HTaXiHO H86nm~e

MOI xapTBH~Xopo•ea Hnnmcrpan-e! K cxasaHHouy uoaer cnyaHTi axcnep•-

. M6HTaniHaH KPBBafl ~OTODOrno~eHHH / 3/ B !Go H OOOTB6TOTBym~l pao

qeT SnnHoTa a ~nayapca / 4/. qacTHQHO-~oqsse BOa6y~eHHH oa~iHO 
CBH38H~ C 6onee CXOXH~B. 9Ta OBHSi DPBBO~T K OOna6neHID KOrepeHT

HHX CBOICTB ~DOXiHHX BOa6y~eHHI I CBXiHOMy HX paa6pooy /S/. B 

~~a~H uarHqecKHX ~pax HCTOQHHKOu paa6poca HBnseTos sa~enneaae ~

noniHYX B036y~eHHI sa KBa~pynoniH~e H 6onee BHCOKOI (3- H 5-) 

uyniTHDOXiHOCTH /G/. B HeuarxqeoKBX ~paX BOSHBKaeT HOBul HOTOQ

HHK pas6pooa no oooTOHHBHM rol ae npHpo~. Sro 6onimoe qaono ooc

TORHHI i~ -J036y~eHHI, KOTOp&e oqeHi ona6o HXH B006•e Be OJH-

38H~ Henocpe~oTBeHHO c nponecoou norno~eHH~ ~ -KB&HTOJ. TaKHK o6-

paaou~ H8CTO~ee BP8MH O~HM HS OOHOBHHX BODpOOOB B npo6neue rx

r&HTCKHX peSOH8HOOB RBXH8TCH BODpOO 0 paa6poce ~HDOXiHHX OOOTORHBI. 

B COOTB8TCTBHH 0 STHM Ha nepB~I nnaH BHWXH Henoope~CTB6HHO OBH38H

HH6 c s,HM Bonpooou aa~aqH o ~eraniHOI crpyxrype rxraHTcxoro peao

Haaca, sHepreraqecxHX cnexrpax H yrnoBHX pacnpe~eneaxl ~ronpo~yx

TOB • ~p. no~ TaKHK yrnou speaan MY paccuoTpau ~ropac~enneaae ner

KHX ~ep. OoHOBHOe BHHuaaxe o6parHK Ha ~pa Ip-o6onoqKH (or 6~ 
~o ~0 ). B&60p ~aHHOI o6naoTH ~ep BHSB8H !8M 9 qTO B STOU ony-
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qae npe~OT8BXH8TCH BOSMOKHHM DpoJ8~8HH8 ~eTaniHOrO &HaXBBa B paM

KaX uaoroqacrBqHol uo~enx o6onoqex x yqer Bcex waxropoB, BaZHUX 

~H ODHOaHHH rHraHTOKOrO peaOH8H08o 

n. CTpYKTypa KPHBOI nonsoro geqeHHH woronornomeHBR 
B anpax Ip-o6onoqKB 

Ha pxc. I oo6paas paooqaraHH~e paaHHMH aBropauH KPBBYe oeqe

HM" ~HnoniHOro ~oTonorno~eHHH ~s 6onimMHOTBa ~ep Ip-o6onoqKH. Sa 
9a_ fl HCKmD~6HH6~ ~ep U& B C B paoqeTaX yqHTHBSHHOi BC6 COOTOH-

HHH, OOOTB6TCTBym~He lbw-BOB6y~eHBD. O~aKO H B nepBOM onyqae 

qecno y~BTHB86MHX OOCTORHH" AOOTSTO~HO B6XHKO. illKana, OTXOK8HH8ft 

cneBa, OTHOOHTCH K ceqeHHD HHTerpaniHOrO norno~eHB~ 

6( = J fii{e)dE, 
r~e C:

0 
- aueprerxqeoxoe nonoaeHBe ypoBHR, a ~ - ero ma-

puaa. illHpBBH ypOBH8l paccqHTYBSXBCi H8 OOHOB8 ~ -M&TpH'lHOI T60-

pBH c acnon~SOB8HB8M wopuanaaua npH~e~eHHHX WHpMH /
7/. BenMQBHY 

~ H8 pBOyHKe DPHB8A6HH B BH~I npHMHX XHHHR. llp&BSH m&ana OT• 

HOCHTOH K tJHKitJIB B036y~eHKH fi{(E) • 
Hs DpMBe~eHHUX Ha pac. I xap&KTepKCTHK MOKHO yoraHOBHT~ p~ 

aaKoHoMepuooTel toTonorno.eHKB B ~pax Ip-o6onoqxB. 

I. B MP&X aaqana Ip-oClonoqKB ( '~; H '~-/,._· ) l'Jir&HTCKBI pe

aoHaHc OBftSSH noqTH BOXHOOTI>Jl 0 BOB6y~~HB8M BHyTp8HH8rO J.Jf -HyK

nOH8 B OOHOBH8H qaOTi oeqeHHH npBXO~HTOft HS BYOOK08HepreTBqecxym 

o6naori (30- 40 MaB). PesoH&Ho pas6pocas no 6onimOMY qxony cooroa

HHI. HHmi ae6onim&H ~eTBi nepexo~oB OBR3&Ha c norno~euaeu ~-KB&H
TOB BH6WHHKH HJMOHSMB Ip-oCSO~OUIIi OHa rpynnzpyeTCH B BB3K08H8p

reTHqeoKOI qacTB cnexrpa. Taxol a~eKT oue~eHBH •axcHMyMOB nepexo

AOB HS 38UKHyTOI OClOXO'lKI OTBOCHT8X~HO H688MKHYTOI ClHI H88B8H KOH

~rypa~OHH~ p&CIII8DUHB811 /S/. llo 11epe aanonHfiHBH iJHlCSO.JIO'lD ee 
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BKBBX cp&BHIB88!Cft C BKBBXOK 1Jf- 060110'1KI (~pa Sse 1 9Be) H ,,/' 
SU'8K H8'1BH88'1' XOKHHipoB8TI> ( v K )1;8.188) o B JIJQ>U KOH~I ip-

oCSonO'IKH p830B8B0 1 OBB88HBHI 0 BOSCS;JQ8HI8K rn;yCSOKOI 1 G' -oCSo-

110'1KI1 BYMKpaer, B peayn~rare K&KOBMJK oet~eaaa norno•8Ria OXBira-

8toa B cropoay uea~mBX 8H8prBK (20 - 25 UaB). 

2. UaxoBKyM B oet~eHRH norno~eHIH np• 8H8prHH E=22,5 MaB B ~

p8 110 np&K!H'IeOKH DOJlHOO!'JaJ) OBB88H 0 nepexop;OII f,P.n.- J/~ 1 

a nopol - c 11ft- {d~ . OAKaxo yo aauBas o oooe,laero ~-
pa 1~, noo118XRIK nepexop; paaCSpaoKJae!'oa, npat~ell npaK!'It~eoxa noa

ao.o!':r.ll. CIUHYe DRKI BO B08X sp;paX 08P8XIBY I KOB~8 lp-060110'1KI 

OBIISBHY o nepexoxo• 1.~ - lrl.y,_ • 0,1l!SKO ero B80 no 11epe ylleH:r.-
llr. 

W8HHJI 8!011HOrO H0118p8 ~pa J18Hil88!'0ll (0! nO'I!'I 100% B V ,llO ,,c 50% B ). B peayn~!'ate peaoaaac oxaaYB&e!'os paaCSpooaHHYII no 

6011iWOIIy '1101;7 OOO!OBHII B RlpOKOII 1Bf8PB8118 aaeprll, 

3, B sp;pax 0 OURBYII O'f B;Jlft IBOCniBOII 7; B8'1811iBOrO 000-

!0BBIH BOSHIKae!' p;onon&l!'enJaHoa xaoonxaoDoe pao~ennea1e raraaroxo

ro peaoaaaca, Peaoaaac ooo!'OI'f 11 ~JX 18!'181: T < =T0 1 T '>'=T0+1. 

0C!'8!0'1H08 B881110,1l810!BI8 K8QJ H;JK110H8111 B sp;pe UOHKI88! COO!Oli

HIR T <. O!H001!8UBO OOC!OBHII T > , B p88;J11i!U8 npax'fi'I8CKI BOB 

aaaxoaaepretH'IeCxall qacr:r. oet~eHIH norno•eHill (aorop;yll oCSyqao aaaw

B&Il! nxro-peaoaaaoo11) B axpax c K# 2 ~ OBH&aaa o BoaCSyQeHiell 

OOO!OHHIB T < • Ho Be!'li T < B8 IOt~epnW188!Cll B S!'OK 061180!1 I 

npoBB11B8!0ll 1 np&J~&Fc&aCSo, B IWOOK08H8pr8!1'180KOI '1&0!'1 CD8K!pa 

norno•ea1s (cu. pHc. I). 
'4, ll&nOUBY8 COO!OBHIJI paaGp&CYB8D!OB no CSOliiOIIJ UC11J ;ypoB

ael• B 0!111'118 or onyt~all p;~a~ 1arneox1X sp;ep. Teopernecue &la

qeHIR nOIKYX llpiH ypoBH81 OK88YB8Jl!Oft ){OBO&iBO CSol~IMio C J'l8!01 

8!01 IIPIBI pe8Jli!IPJ~ft KPIBIR U011HOrO norno•eBIH OK88Yli88!'0B 

,lOIO&iBO rnap;xol, BO 0 H806XOAIKOI mlpiHOI. 
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Pxc. Ia. KpHB~e ceqeHHH ~oTonorno~eHHH B H~pax 

Ip--o6onoqxx, no ~aHH~ pa6oT: 
a. 6~- /9/, 6 • 8B6/IO/, B. I2c /12/ 

r. #Af /13,14/, ~. I6o/4/. 
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PHo. 16. KpHBYe oeqeaaa ~Tonorno~eaua :a ~pax 

1p-oOonoqKH, no ~aHHHM pa6oT: 

a. ~: liD/, o. 9Be /II/, ». 13c/I3/, 
r. 14c/I3,I4/, .lt· '1V /15/. 
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5. CpaBHHM TeopeTHqeoxue npe~cxaaaHHH no ceqeHHro ~oTonorno

~eHHH C 3KCnepHM8HTaHDHHMH ~8HHHMH. 3a HOKHDQ8HH6M ynOMHHyToro ll~

~e ~pa 160 B HaOTO~ee BpeMH TOHDKO ~HH ~A/ HM8IDTCH TaKHe npH

MYe ~8HHY8 / 16/. 0HH npHBe~eH~ HS pHC. 2. TeopeTHQ8CKaH KPHBSH ~0-
BOHDHO XOpOWO cornacyeTCH C SKOnepHMeHTaHDHO~. O~HSKO B MaKCHMyMe 

TeOpHft npe~CKa3~BaeT 6onee CHHDHYD KOH~8HTpa~Hro ~HnOHDHO~ CHH~. 

~CTOQHHKOM paa6poca H36~TOQHOit QSCTH ceqeHHH MOrHH 6~ nocny&HTD 

6onee cno.aye COCTOHHHH 1 Sa~enHHro~HeCH 38 HCXO~Ye (B036y&~eHHH 

2hw H T.~.). KOCB8HHY8 ~8HHH8 no ~pyrHM ~paM TaRSe nO~TBep~SDT 1 

qTo TeopHH ae HCnHTHBaeT aaTpy~eHH~ B npe~cxaaaa•H nono~eHHH oc

HOBHoro nHKS ceqeHHH. TeM He M8Hee,npe~cTaBHH6TCH BBXHYM nonyqeHHe 

3KCnepHM6HT8HDHOa HH~pMS~HH DO B08M ~8M 1p-o6onoqKH B CHHY pea-

KOit HH~HBH~YBHDHOCTH 3HepreTHQ8CKOrO XO~a ceqeHHfl ~H KS~OrO ~pa. 

(l'ffr:b~ I I I I I I I I I I I I I I I I I I I I I I I I I 
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PHc. 2. CpaBHeHHe paccquTaHaoro 114/ H sxonepuueH

TaHDHoro / 16/ ceqeHHH ~OTOnorno~eHHH B 

~pe llf/'( 

6. Ilpauye ~aHHble o KPHBOit ~oTonorno~eHHH B nerqallmHX ~pax 

1p-o6onoqxu- ~ H 1£: - oTcyTcTBYilT. ~H~opwa~HH, Ha:anexae»aa 

H3 ~aHHbiX o paanHqHbiX BeTBHX npo~ecca ~oTopac~enneHHa, He noaBona

eT O~H03HaqHO BOCnpOH3B6CTH ~YHK~Hil B036y~~eHHH 1 qTO CBfl38HO CO 

9 



CHOXHHM xapaKTepOM pacna~a COCTOHHH~ rHraHTCKOrO peaoHaHCa B ~aH

HOM cnyqae.C yqeTOM OC068HHOCTel KpHBO~ B036y-~eHHH B yKa38HHHX 

a~pax npe~cTa:snaeTca Ba*HHM npauoe BawepeaHe aTHX xapaKTepMCTHK. 

W. Pacnan COCTOHHH~ rHraHTCKOrO peaoHaHC8 

HayqeaJe xaaanoB pacna~a rlraatcxoro peaoaaaca c ~UAeneaHew 

B C08KTpaX BHn8f6BWHX qacTHn nepeXO~OB 1 OOO!JeTCTBYD~HX 06paaoBa

HHD xoaeqaoro ~pa B onpe~eneaaow cocTOHHHH (nap~anbHHI nepexo~), 

~aeT B03MO&HOCTb nonyqMTb H8M60nee ~eTallbHH8 CB8~8HHH 0 OTpyKType 

rHraaTcxoro peaoaaaca. Taxoro po~a sxcnepHMBHTH yxe aaqanH npoBo

~MTbCR KaK B cnyqae ~TO~epHHX p88KnH~ /I?/, TaK H B cwe&HHX npo

neccax, npHBO~~HX K :soa6yx~eHHD rHraHTCKoro peaoaaaca /I8/. HaTe

pee K Mccne~OBBHHD TaKHx napnH&nbHHX nepexo~oB o6ycnoBneH cne~ym

~HK ~aKTopow. llpH OonbWO~ nnoTHOCTH ypoBHe~ npowexyToqaoro H oc

T&Toqaoro axpa B peaynbTaTe aanoxeaMa :scex B03MO&HHX nepexo~oB 

CDBKTP BKI8T6BWHX qacTHn HOCHT npaK!aqecKB HCD8pHTeXbHH~ xapaKTep. 

B napnzanbHHX nepexo~ax Ha Bcero cneKTpa BYpeaaeTca yaxaa qacTb, 

reaeanorzqecKH c:saaaaaaa c :s~enaewuw cocToaameM xoaeqaoro ~pa. 

qHcno nepexo~o:s, ~am~KX BKnB~ B Taxo~ KaHan, peaKo coxpa~aeTca,H 

peaoHaHCH8H CTpyKTypa cneKTpa, KO!Op8H H aeceT OCHOBHYD HH~OpManMD 

o rmraHTCKOM peaoaaace, npoaBnaeTcB aawaoro apqe. C ~pyro~ cTopo

HY, nepexO~H B CBH38HHHe COCTORHHH KOHeqaoro HAPB (A-I) COCTaBnH

DT nHmb ae6onbmym qacTb nponecca ~Topac•enneHMH (cw. Ta6n. I). 
BKna~ nocne]tym~ero pacna~a (BW.IIeta uopKqHHX qacun) oxaaHBaeTcH 

3H8qHTeXbHHM - AO 50 H donee nponeHTOB. EcnK He B~enHTb 3Ty BTO

pHqHyD KOKOOHeHTy, TO B oqeHb CHHbHO~ CTeneHH crnaXKBaDTCH npKcy

~He pe30H8HCHOMY MeXaHH3MY OC06eHHOCTH cneKTpa, 4TO 3aTpyAHHeT HH

TepnpeTanHn axcnepHweHTanbHHX ~aaaux. B~eneaHe onpe~eneHHoro coc-
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T a G n H Q a I. 

HHTerpallbHHe xapaKTepHCTHKH KaHaHOB pacna~a COCTOHHHn 
rHraHTCKOrO pe30HaHCa 

Hcxo~aoe % M6apa•MaB 
~po e-r'MI ~ ~ ofr.n)J- G-; (•elf 1 

~<1"( ~ ~ al 

15/{ 6 II I8 20 3?0 

('s-o) IO 
lit/{ 5 5 9 5 360 

I4c II 31 350 

I3c 3 I3 350 

(8Be) I6 185 

'k. 13 I3 120 

TOHHHH KOHeqaoro H~pa HHH H6KOTOp0/.1 rpynllbl COCTOHHH~ ClU!MaeT GOHb

WHHCTBO H3 3THX npo6neM. llpOHHRDCTpHpyeM CKa3aHHOe Ha npHMepe pac

qeTOB KOHKpeTHHX napuHaHbHHX nepeXO~OB. 

I. ll>oTopac!llenneaHe a,nep c II= :l. 

Pacna~ COCTOHHH~ rKraHTCKOrO peaoHaHca B a~pax C /{ = Z 
00 npOTOHHOMY H HenTpOHIIOMY ~KaHany CHMMeTpHqeH • HeKOTOpOe paanHqHe 

:soaHHKaeT Ha-aa aeGonbmon paaaocTH B aaepreTHqecK~M ncnoxeHHH aaa

noro:sux ypo:sae~ Koaeqaoro R~pa (A-I, l ) K (A-I, l -I), ooycnoB

neaaoro KyXOHOBCKOI aHeprHe~. MY orpaHHqKMCH paCOMOTpeHH6M TOllbKO 

oxaoro xaaana, a HKeHHO npoTOHHoro. 
1/( ll>oTopacU!enneaHe gpa '¥ • Ha pMc. 3 npM:sexeHu paccqHTaHHue 

napnMaJibHYe cneKTPY B KaHane 'I(A'(r,p)'t • CneKTPY noa:sonmoT qeTKO 

npocne~HTb aa reaeanorKqeCKOU C~iiJhiD M6~XY COCTOHHMHMH rKraHTCKOrO 

peaoHaHca K coc~·oaHHHMK KOHeqHoro axpa 13c K ''lv . C HaK6onbme~ 

II 
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CJiyqae HloleiOTCH ypOBH~ KBK C H30CUHHOM TJ = 1'0-I/2, T8K Ill 
~ ·o T f =T0+I/2. Ha COCTOHHHH C H30CUHHOM Tl MOllteT pacna,l4aT:&CH 

TOJI:&KO 1l8CT:& pe30H8HC8 1 CBH38HH8H C B8TB:&IO T< =T0 • 

llapl\HBJI:&Hue cneKTpu woTopac~enneH~H a,24pa IS/{ ~ 13c nplllBe

.24eHu HB pHC • 7 - 9. HH3KOJielESIIIH6 COCTOHH~H KOH81lHOrO R,llpa (A-I, 1) 
(J} 

C ~30CUHHOM Tf =T0-I/2 aacenHIOTCH HCKJIIOll~TeJI:&HO B peayJI:&TaTe pac-

na,l4a nHrMH~pe30HaHca. CBH3aHHHe COCTOHHHH H,24pa (A-I) aacenHIOTCH C 

ueH:&me~ BepOHTHOCT:&IIl, qe~o~ Ha~noporoBue, ~ B peayn:&TaTe nocne~ylll~e

ro pacna~a nocne~HHX npeo6na~aeT KaHan {J; p~t.) B IS/{ H Bec:&~o~a 

cnel.l~WWlleCKHI KaHan (/J~!J B I 3c. llocne~Hee CBH3aHO c Telol, liTO 

aacenHIO~eecn C 60JI:&WO~ BepOHTHOCT:&IO Ha~noporOBOe COCTOHHHe 1+, T=I 
c aHeprHel E=IS,I MaB R,llpa I2c, He ~o~ollteT pacna~aT:&cn c HcnycKaH~elol 
HyKJIOH8. 

B R,llpax ~ ~ 9Be B C~Jiy 60JI:&Woro BKJia~a B036y~eH~H 
I ~-HyKJIOH8 B COCTOHHHH rHraHTCKOro pe30HaHCa ~Oioi~HHpyiOT 1 K8K ~ B 

cnyqae R,llpa 6~· , CJIOlKHue KBHSJII:l pacna~a c HcnycKaHHelol paaJI~llHHX 
WP8rMeHTOB. 

R~po Il~c. w~ocnHHOBOe pac~enJieHHe rHraHTCKOro peaoHaHca npo

HBJIHeTCH H8H6onee qeTKO B 8TOiol H~pe. B ~HUOJI:&HHK nepeXO~aX B03Uyl!t

~810TCH TOJI:&KO COCTOHHMH I- C I30CUHH81o1H T=I ~ T=2. Ha p~c. IU np~
Be~eHI:l napl\Han:&Hue cneKTpu woTopac~enJieH~a R,llpa 14c no He~TpOHHOMY 

~ 

KaHaJiy. Pacna~ Ha H~3KOJielEB~He ypOBHH CBH3aH C UHrloiH-pe30HaHCOiol 1 

TOr~a KaK OCHOBH8H BeTB:& rHrBHTCKOrO pe30HaHca (T = 2) pacna~aeTCH 

HB BHCOKOJiel!ta~ee COCTOHHIIle 3/2-, T=3/2 np~ 3HeprH~ E=I5 1I MaB R,llpa 

I3c. STO OOCTOHHHe JielKHT BHWe nopora UOCJie~ylllmero HYKJIOHHOrO pa3Ba

Jia. B peayJI:&TaTe B ,24aHHOiol H~pe OCHOBHI:llol OKa3b!B86TCH KaHaJI ( Jr.~ ). 

17 
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3. HeKOTOpNe 38KOHOMepHOCTH pacna~a COCTORHHI 
rHraHTCKOrD pe30H8HC8 
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a. Bo :acex Heu:arH'!6CKHX H,Zipax Ip-OOOJIO'\!KH COCTOHHH.il rHraHT -

cKoropesoHaHca reHeanorH'\leCKH c:aasaHN cHJihHO c Ha~noporo:a~H coc

TORHHHUH KOH6'\lHOrO H~pa. B pesyJihTSTe npo~ecc ~TOpac~enJieHH.il B 

3H84HTeJihHO~ CTeneHH COllpOBOX~aeTCH :BNJI6TOU: BTOpH'\lHNX HyKJIOHOB HJIH 

!lJparueHTOB. 

6. BhlJieT !lJparu:eHTOB npeo6na~aeT npH ~Topac~enneHHH H,Ziep Ha-

qana Ip-060JIO'\!KH 
6-t." , ~- , 9Be, '\ITO CBH38HO C npeo6JI8,1!81l~e~ 

poJihiO nosoylK,l!eHHH rnydoxoc:anaaHHoro I$" -HyKnoHa. 

B. llHrU:H-p630H8HC p3Cfi8A86TCH rJiaBHNil 06p830M B OCHOBHOe H 

HH3KOJI6X8~He COCTOHHHH KOH6'\lHOrO H,Zipa. 
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PHC. IO. llap~B8niHH8 OD8K!pH ~!Opac~enneHIH l'!AP8 
14c DO l8HHHK pa60TH /!4/. 

~ 

r. 8KCD8pHM8H!8JI~H08 B~8JI8HH8 nap~H8JI~HNX nepeXOlOB H8 BHCO-

KOBOS6y~8HHH8 OOCTORRHH KOH8'\lBOrO HAP8 npe~CT8BJIR8TCH B8KBHM C 

TO'\!KB sptHBH nony'\leHHH ltTan~aoa HHWOPM&nll o OTPYKType rxraatcxo

ro peaoaaHoa. 

IY. 06paTHHe ,Wo!OHAtPHii& paa~u 

06pa!Hii8 ~TOftl8PBH8 paa~l 

p +(A-!, :t-J.)- (A,l)-+(' 
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C B~eneHHeU J' -KBaHTOB, COOTBeTCTBY~~X nepexo~y B OCHOBH08 

COCTOHHHe HAPS (A, l ) , HeCyT HHQ)opUat\H~ 0 KaHane ( (; ~ ) pac

na~s rHraHTCKoro peaoHaHca B npauou npo~ecce Q)oTopac~enneHHa. Tipa

uo~ KaHan yxe o6cy~anH B npe~~y~eu paa~ene. CooTBeTCTBY~~~e xs

paKTepHCTHKH npHBe~eH~ B Ta6n. I. M~ yxe oTueqanH paHee, qTo ceqe

HHe, CBH3SHH08 C nepeXO~OU B OCHOBHOe COCTOaHHe KOHeqaoro HAPS B 

npauou KaHane cocTaBnaeT uany~ qacTD OT nonHoro H He Bcer~s oTpa

maeT CTpyKTypy rHraHTCKOrO pe30HaHC8o TipoHnnmcTpHpyeu CK83aHHOe e~e 

paa Ha npHlolepe pea~HH I4c(P, 1o )I5,.y H I4,.y (P,(o )I5o (cu. 

pHc. II). B nepBou cnyqae ctpyKtypa ceqeHHR otpaxaet ctpyKTYPY rH-

e~ 
f4 

''ll(f.P.) c 

j 
~ --. 
~ 

~4 
''O(r,P,)"tv 

15 20 25 JO 'J5 Er111V 

PHC. II. 06~THY8 Q!ofO.IJA8PHH8 pea~HH I
4
c ( "'fi )IS,.y 

H 4 I{ ( f, (- )I 5o B npauou KaHane /IS/. 
~ 

raHTCKOrO peaOHSHCa, HO HHferpSnDHYl BYXO~ COCTSBnfteT ?% OT llOXHO

ro. Bo BTOpOU cnyqae CTPYKTypa ceqeHHH OTp8S88T CTpyKTypy nHrUH

peaoHakca. AHanorHqHaa CHTya~HR HKeeT uecTo H AXR ~ep Haqana 

Ip-o6onoqKH. Ha pHc. I2 npHBe~eHY peayn»f&TY pacqeTa pea~HH 

~ ( f
1
d' ) 8Be COBUeCTHO C 8KCnepHU6HT8HDHYIIH ~aHHYUH. 
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PHc. 12. 06paTHYe Q)oTo~epaye pea~HH ~· ( !'J ( )8Be. 
llyHKTHpHaa KPHBa& - axcnepBKeHTan»HY8 ~aHHYe 
pa60TH /!9/. 

., 

06patHHe WOTO~epHHe peaK~HH noaBonsmT Hccne~oBaT» raraHTCKHI 

peaOHSHO HBA B036y~8HHHK COCTOHHHeU, B6pHee,ero B8TB» Ha OCHOBHOe 

COCTOBHie KOHeqHoro a~pa (A-I, l -I). rnaBHHI KIKOHUJU rar&HTOKOrO 

pe30H8HC8 H8A B036y~eHHHK OOCTOHHH6U OK83HB86TCB CABHHYTHK OTHO

CHTen»HO·rX&BHOrO M8KCHKYU8 p830~8HC8 H8~ OCHOBHHK H8 B8XHqHHY 4{1 

p&BHYD 8HeprRH B036y~8HHH COC~BHRR, H3 KOTOporo npOHCXO~HT 38 -
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TICSna"a 2. PaaCSpoc ~anoaewx: ooc!l.'oMHit B ~pe 16o, no 
~8HHYII pa.(i)!rll / 2!/ 

Cet~eHBe 
naoiUJanewe ceqeuas :a '1b 

UOf~01!8Bifi 15,¥ rso 
I 0 B ~ 

OJw Jhw o/,w --nw 
I bw 65 37 - 28 -
3 bw 30 4 14 3 9 

sAw 5 

YI. 3aUJl'I8HI8 

llpo:ae~eHHHI auaaaa to!ropao•enneHJa ~ep Ip-oCSoaoqKJ c J•e

ro• B08X COC!Ol1HIIl 1 COOfB8fCfBJil.-x J./wJ -B036JQ8BIIIII1 DOK8811-

B88!1 qro !80pBH OniCIIB88! IK811 .. 80H 8KOn8pHM8H!8X~BH8 ~BHY8. Ro

aeqso, 8!0 B8 081188! C noJ8CIKI ~H JOnpoo 0 ponB BIIOOKIX B08GJ&-

'l8BIIl, 0~8KO <JOX.IHC!BO BOnpOOOI KOliHO DOBH!~ ,118 BHXO,JtJI 88 p&KKI 

I ~.v-Boa<JJ-.eHBil. B o:asaa o a!IM npelC!aBnseTcs B&IHIIM noonelOBa

!eneoe 1 l8taa~aoe 8KonepBKeBtaa~oe I&Jqe&ae toropac•enaeBIH 

.. ep Ip-o6oaoqaa, tlfO nOBBOIIIO GH BC8C!OpoBB8 npOBepl!~ 103KOIBO -

Cfl ICDOX~3J8KOrD nOlXOl8 ~R ODIC8HIH toropac~enneBJa B 8!011 OG

UOfl ~ep. 
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