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. 16 O (. )150 . 16 o .( p) 15 N 
l13ytteHae 4JoToSinepHbiX p,eaKUHfi , • , . Y .' n , . H, Y • 

a TaK>Ke npouecca 3axsaTa Jl ,;,.MeaoHa ·no KaHany 
16 0 (J.L, '~n). 1.

5 N 

npellCT8BJ1SI8T OC06eHHblll HHTepec. 3TH K8H8Jlbl, SIBJ1SIIOTCSI OCHOBHbl-; 
' 16 . ,· 

pe3ynbTaTe pacnana. cocTOSIHHfi .r-ar-aH~CKOI"O pesoHanca Sinpa N. MH. B 
H 15' 0 MOI"YT o6pa30~biB8TbCSI K8K; B OCHOBHOM 1 · TaK H B B036Y,>KileHHOM, . 

cocTOSIHHH, BepoSITHOCTb o6pa3osaHHSI 9THX SIJle.p B pa3nHttHbiX cocTo~~HSIX 
' I ' ' '• '' 

Hap Sill?' C npSIMbiMH naHHbiMH 0 cneKTP!'l HYKJ10HOB. naeT, .. B8>KHYIO HH4JOpMaUHIO · 

0 CTpyKType COCTOSI!IHH I"HI"aHTCKOI"O pe30H8HCa, 

p aCH8Tb! 1 OCH~BaHHbie. Ha 'IBCTH'IHO-JlblpOtiHQM ll0JlXO)l8 1 OllHCbiBBIOT. I"Jla!)-',' 

Hble MBKCHl\IYMbl .B KpHBOH llOI"110II!9HHSI, f1pa pacqeTe B9TB9H. pacnana· .ytJHT.~l;.,' 
BaJ1HCb TOJlbKO )lBa )lblpO'IHbiX COC;OSIHHSI S!Jlep 

15 N H 
15 0 - OCHOBH09 J 11 

" 

, = 1/2- " B036Y'""eHHOe J'" 3/2- T · n ~n,... = , eopHS!, B U8J10M 1 OllHCbiBaeT' COOT-. 

HOIII9HHe M9)!{JlY B8TBSIMH pacnana Ha 9TH ypoBHH. 0nHaKO H8PS!IlY C 9T,HMH . 

ypOBHSIMH.HM99TC~ /1,2/ 6011bli!09 'IHC110 HX. C npOTHBOll0110)!{HOH tJeTHOCTbiO 

(eM, pHCYHOK),CTpyKTypa TaKHX COCTOSIHHH 6onee C110)!{H8SI. 3TO ypOBHH C 

· KoH4Jar-ypauaefi·n~e llbtpKH- onHa ttac'i'ai:ta !3,4!: p- 2 1d a p-~ s • B qaci-

HOCTa, nepBblll ypoBe!Ih J 11 =1 /2+ B 0 CHOBHOM o6pa3yeTCSI H3 COCTOSIHHH. 

BTopofi Kon4Jar-ypaUHH, a pacnono)!{eHHbifi pSIIlOM J 11 
=5/2+ - .nepsofi, 

· Qqe,BH.IlH0
1 

'ITO pacnan ttaCTH'IHO-JlblpO'IHbiX ·COCTOSIHHH C HCllYCK8HH9M HyKiiO

Ha 1{3 BH9II!Hefi 2 S 
1 

HJ1H l, d 060J10tJKH Ha ypOBHH n0110lliHTe.mo'HOH 'l9THOCTH 

sme.p 15 N ~ 16 0 nonHOCTbiO 3anpemen. OnH~KO 9KCnepHM9HT8J1hHb!e naHHbie 

noKa3biBaiOT ( Ta6n. 1 a 2), ttTo npa5na3aTenbHO B 20% cnyttaes npa ¢oTo

MepHbiX peaKUHSIX !5-?ta B 15%- llpH Jl -3aXBaTe 
18•9' B035Y)!{llaiOTCSI' 9TH 

COCTOSIHHSI, 
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8 570 3/t+ 
8~ 312. . 1/11-

'lS63 1/.l 
7,300 .J'.t+ 
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6,323 3/.t.-

5',299 1/.f+ 

5",2.10 5J.if 
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CxeMa CBSI3aHHbiX cpcroSIHI!il SIJlpa 
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~.aK yme yKa3biBanoch, npn pacqeTe BeTBefi pacnana yqnTLIBancn 

neT mUIIh BHeiiiHero HyKnOHa, 0nHaKO HapSIAY C TaKIIM npoixeCCOM ~C 

HATH. U J:tpyroft, KOI"):ta BhineTaeT BHyTpeHHIIfi, ' 1 p HYK~OH, KOTOpblfi,.He · J 

HnMan H.enocpencTseHHoro .'y•tacTnSI B aneMeHTapHoM aKTe_. B peaynh~ 
II3 IICXO!lHOI"O ,qaCTIIqHO-!lbipoqHOI"O COCTOSIHII.Il o6pa3yeTCSI COCTOSIHIIe !10' 

Hero SIAp·a c nonomuTenbHofi qeTHOCThiO: 

-1 . , , • 
f.2T+1,2S+t L J> I -2 2T+t,2s +I 2To+t,2So+t . 

P • • _ ... P L',f; · · L 0 ,J 0 '>+ 

+ I P . > 

B naHHofi pa6oTe nccnenoBaH aToT KaHan. 

PacqeT npoBeneH B paMKax qacTnqHo-AbipoqHoro nonxona. Bonee en 

Hhie Boa6ymneHnSI B npouecce nornoweHIISI He yqHTbiBannch. CocTOSIHII.Il 

nOnhHOI"O pe30HaHCa .OIIIICbiBanncb BOnHOBbiMH !flyHKUH.SIMII 3iinHOTTa H <Pna~ 

ca I 10/, · rronyqeHHhiMII B peaynhTaTe nnaroHanuaaunu. <PyHKUnn rronomiiTe 

Hofi qeTHocTn 6pannch na pa6oTbi !4!: PacqeT KaHanoB pacnana npoBe 

Ha OCHOBe R -MaTpnqaofi Teopnn nyTeM Bhi'<JncneanSI napunanhHhiX wn 

r"' 

rne 
2 

y,\ 

r ~- 2k p,\ d 
3 1i2 2.' ' . . 2 

-2 -- S 8 0· eCTh rrpnBenea1IaSI wnpnHa ypoBHH, S = 2!. f3 
" a z • r 2 . ' 

ClleKTpOCKOIIIIqecKIIfi !flaKTOp H 13 o - O.UHOqaCTIIqHaSI 1IpHBe.UeHHaSI lliH!)H 

B 6eapa3MepHbiX enHHnuax. CyMMHposaHne BeJ:teTCSI no cnnay KaHana 

B cnyqae pacnana no KaHany (1) 

fl' z ( J ·, E _... J o , E o ) <To Tzo l/2 -l/2: T. Tz > x 

L+S-!,T+L +S +T 
X I. ( -l} . . 

0 0 0 u (lL 'L e : lLo ) u 0/2 s 's l/2 : l/2 So} u (l/2 T 'T l/2 : l/2' 

(3) , s -S+J -J
0 V (2T'+l)(2Si-l)~L+l)( (-l) 

0 
u(L

0
s

0 
z l/2 :j

0
S) u(lL

0
JS: L Z) 

12 

xa 1 (TSL) a 2 (T'S'L_',; T0 S0 Lo), 
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I'Ae 'at H a 2 -, Koa'<fl<fl HUHeHTbl paanO)K9HHSI COOTBeTCTBYlOIUHX BOnHOBbiX 

¢y.HKUHfi no 6aail:c.HhiM, 

PeaynbT8Tbl pacqe.TOB npiiBe.QeHbl B Ta6n: 1 H 2. KaK cneAyeT. H3 . l . . 
· A8.H.HbiX STHX Ta6.imu, paCXO)K.Q9HHe T~Opltll C SKCnepuMeHTOM OCTaeT-

CSI 3.118'1HTenbHblM a· cnyttae • nepeXOAOB .Ha: ypoBHH. nonO)KHTenbHOll tteTHOCTH, 
. . · .. · 16 N. 16 0 . 

t.ITO )K9 KaCaeTCSI nepeXOAOB .118 AhlpO'IHhie ypOBHH st.Qep H , TO 

6onee TO'!Hble paC'I8Tbl I 11:-131 1 B KOTOpb!X Heno~peACTBe.H.HO yttHTbiB~ncg 
• r 

.HenpephiBHhifi cneKTp H CBstab KaHanoB; HcnpaBnstroT peaynbTaThi, nony'leHHhie 
. ' 

B C:T8H.Q8pTHOM _llii8I'OHanH38UHOHHOM nO.QXO.Qe 111 npUBOASIT 'K XOpOllleMy COI'na-

CHlO c aKcnepHMe.HTOM, 0.Q.HaKo npu aTOM soaHuKaiOT TPY.tiHOCTH onu- . 

ca.HHst pacnaAoB_ .Ha ypoBHH nono)KHTenbHOfi qeTnocTn, 

Lla.H.Hbie, npHB9A9HHhl9 B Ta6n, 1 H 2;'-noKa3hlB8lOT, 'ITO .Qnst OnHC8.HHSI 

TOHKOll CTpyKTypbl I'HI'8HTCKoro peao.Hanca He06XO.QIIMO ytieCTb. AeTanH CTpyK-
. 16 0 . 

Typbl K8K OCHOB.HOI'O COCTOSIHHSI st.Qpa , T8K H COCTOSIHHfi I'HI'8HTCKOI'O 

peaoHaH~a. 

. !14! . 16 
M3B9CT.HO , 'ITO B OCHOBHOe COCTOSIHHe SIApa 0 OKono .20% 

AalOT BKnaA Ko.H¢HrypaUHH Tima ABe ttaCTHUhi -.ABe .Qbipim. B peaynbTaTe 

npSIMoro npouecca nornome.HHR y -KBaHTa HnH Jl -MeaoHa BHelliHHM nyKno:-. 

H N . 15 0 HOM B T8KHX KOH<iJHrypaUHSIX 6y.QyT o6pa30BblB8TbCSI .COCTOSIIIHSI H 

C nonO)KHTeJlbHOfi tteTHOCTblO, 

· K Boa6y)KAeHHIO ypoBnefi nonO)KHTenbHofi tteTHOCTH B 
16 N H. 15 0 

T8K)K9 6yAeT npHBOAHTb pacnaA COCTORHHfi KB8ApynonbHOI'O pe30H8HC8 B 160 

. B cnyqae <floTOn~rn~IUeHHSI H COCTOSIHHfi; o6pa30B8BlliHXCSI B peaynbTaTe paa

pelll9Hllh1X nepeXOAOB n nepexoAOB BToporo aanpeTa B cnyttae Jl -aaxBaTa 

Ha R.Qpe 
16 

0 • LlonSI TaKnx Boa6y)K.Qennfi oueHHBaeTCR <Pon.Qn ·H BaneuKa1151 

B 29% oT nonaofi BepostTHOCTH Jl -aaxBaTa, Henocpe.QCTBeHHhifi pac'leT 1161, 

· · OCIIOB8H!Iblfi Ha ttaCTH'IHO-AblpO'IIIOM noAXOAe /171, ·.QaeT HeCKOni;>KO M9Hblllee 

aaaqeaHe, 0TMeTnM, 'ITO no HHTepecyromeMy aac Kanan! pacna.Q 6yAeT H.QTH 

TOnbKO 38 C'leT KOMnOHeHT ABe '18CTHUbl- ABe AblpKH~ -'K CO)KaneHHl0 1 STH 

KOMnoneHTbl B pactteTe 
1111 

.He YtJHTbiBanncb, noaTOMY ,CKOpOCTb Bb!XOA8 
. . ' 1161 

Mpa 
15 N B COCTOSIHHRX C nonmKHTenbHOfi 'leTHOCTbiO OKaaanacb B 

paBnofi nyn10, 

TaKHM o6paaoM, y'leT .QByx yKaaaHHhiX MexaimaMOB npnBeAeT K ynenli-

tteHnro BbiXO.Qa Mep 
16 

N H 
15 

0 B COCTOSIH~SIX C nonOlKHTenbHOfi qe~HdCTbJO, 
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Cel:Iem~e o6pasonaHilH H;llep 15 N 11 15 o· B pesym,TaTe rror~OI1(8HilH 
Y !-KBaHTOB H;llpoM ~~ o · B ilHTepna~e sHepril~ ;110 27 Man 

===============o~~~~~;~;~~~~=~~~~=&=%)~~~~~~u=~~;~~~~~~~~~~~~= 
·crr:wHbl yponHelii 8Kcrrep~rMeHT"5/ T e o p 11 H 

H;llep 

I~ N l1 I~ 0 . 

I/2- 50,9 

I/2+, 5/2+ 7,0 

?/2-.: ' 26,4 

OcTa~DHble 7 2 
Y~B~ . ' 

)lllaroHa~ilsau;il- C yl:IeToM CBHSil 
OHHbiM M8TO;ll KaHaJJOB/13/ 

29,6 

1,6 

68,0 

o,s 

.. 50 

.. 50' 

3/2+ 8,~ 

==~~======================--=================================== ' 
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T a 6 JI H u a i 
CKOpOCTI> o6pa30BaH1Hl Ap. H;llpa 15 N B pe3yJII>TaTe TIOrJIOII\eHliH p. -· -!.!e30HOB H;llpOM 16 0 

================================================================================================== 
CnHHbl 
ypOBHe~ 

H;llpa. 10 N . 

3/2-

I/2-

YpOBHirl TIOJIOJ:crii
TeJII>HOti qe THOC Tli 

IlOJIHaH CROpOCTI> 
peaRULUi C BhiJie
TOM HeliTpOHa 

SKcnepir!MeHTJC 

B ro4 ceR-I B% 

2,50±0,23 25 
.. 

2,0!±0,50 -
4,92 

60 
5,30 
-

!,28±0,23 
IS 

!,39±0,46 

8,7 

Ap. 

.~eo 1 pHH 

~aroHaKK3aUHOHHHI MeTO~ C yqeTOM CBH3H RaHaJIOB 
' /II/ 

B ro"lf ceR-I B% :B ro"lfceK-I B% 

5,27 45,6 2,6 30 

6,09 52,7 6,2 70 

O,I9 I,7 

II ,55 8,8 

================================================================================================= 
X/Ilep~aH CTpORa- peayJII>TaT paClOTbl/8/, BTOpaH- paClOThl/9/. '):-' 

··: .. 


