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unry/11 J10epH1>1x ucc11eooeaHuil ,lb6Ha 

Xopowo B3BeCTHO /1, 2/ , 'ITO MHOrBe napaMeTpbl ra3O

eoro pa3pJIJJ.a onpe,D.enJ110TCJ1 Ha ocHoee 3aKoHa no,D.o6BJI 

OTHOCBTem11HO eenB'IBHbl E/N ! r,D.e E • HanpJI)KeHHOCTL 

BHeWHero nonJI, N - KOHUeHTpaUBJI HeiiTpanLHblX aTOMOB HnH 
MoneKyn ra3a. B 11acTHOCTH, JJ.HJI OJJ.Horo H3 Hau6onee Ba)K• 

HblX napaMeTpoe pa3pJIJJ.a - nepeoro KoJcW>unueHTa HOHH3a • 

UHH TayHCeH,D.a a - 3aKOH no,D.o6HJI cne,D.yeT Henocpe,D.CTBeHHO 

B3 ero onpe,D.eneHHJI: 

...!:__ = < Vai > 
N U 

/1/ 

3.D.eCL V - CKOPOCTL 3neKTPOHOB, qi• Ce'leHHe HOHH3aUHH 

3neKTpOHHblM Y.D.aPOM, ll · ,D.peiicl>oeaJI CKOpOCTL 3neKTPOHOB; 

ycpe,D.HeHHe Be,D.eTCJI no cl>YHKUHH pacnpe,D.eneHHJI 3neKTPOHOB 

no CKOPOCTJIM. 

TaK KaK B KHHeTH'leCKOe ypaBHeHHe HanpJl)KeHHOCTL 

3neKTpB11ecKoro non.11 BXOJJ.HT TOnLKO B BH,D.e KOM6HHaUHH 

E 
N 

' TO H3 /1/ cne,D.yeT H3BeCTHOe COOTHOWeHHe 

.!:__ = f( !. ) ' 
N N 

r,D.e f( ~) - HeKOTOpa.11 <l>YHKUHJI OTHOWeHHJI 
f. 
N 

/2/ 

JIBHblH 

BB,Q KOTOpoii MO)KHO nony'IHTL H3 /1/' ecnH H3BeCTHa cl>YHK· 

UHJI pacnpe,D.eneHHJI 3HeKTPOHOB no CKOpOCTJIM. 

C noMOUlLIO COOTHOWeHHJI /2/ pe3ynLTaTL1 3KCIIepHMeH· 

'I_'.anLHblX ,D.aHHblX, nony11eHHblX B YJJ.06HOM ,D.Hana3OHe eenH'IHH 

E B N, nepec11BTb1Ba10TcJ1 3a TeM Ha ,D.pyrue, Tpy,nHoeccne -

,D.yeMbl,e ,D.Hana3OHbl 3THX napaMeTpOB. 
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O,1\HaKO, KaK 6y,I\eT Il0Ka3aHo HIDKe, C00TH0WeHHe /2/ He 

.IIBJUieTC.11 YHHBepcaJILHhlM 3aK0H0M Il0,I\06H.II. ,lJ,eno B TOM, 

'IT0 B HeK0T0phlX ra3ax C 60JILWOH aep0.IITH0CTLIO H,I\eT 

peaKUH.11 accouHaTHBHOH H0HH3aUHH BH,I\a 

+ -A* + A ➔ A2 + e , /3/ 

r,I\e A- a TOM HJIH M0JieKyJia. B 0CHOBH0M C0CT0.IIHHH; A+- - a TOM 

HJIH MOJieKyJia B B036}')K,I\eHHOM C0CT0.IIHHH C 3Heprueii, 

AOCTaTO'IHOH .D,JI.11 npoTeKaHH.11 3TOii peaKUHH. KaK 6blJIO 

Il0Ka3aHo B pa6oTe/3 / , TaKOH ypoBeHL HMeeTC.11 acer,I\a 

y MoJieKyn JII06oro ra3a. HanpHMep, y renu.11 peaKuu.11 He*+ 
+He-+ Hei + e- Ha'IHHaetc.11 c ypoaH.11 31 P 

1
a ce11eHHeMa-

lo-15 2/ .,3 I'· 4/ B KCHMaJILH0 / "" CM . ,I\JI.11 YP0BH.11 iJ I • C00TBeT-

CTBHH C 3THM ypaBHeHHe /1/ ,I\Jl.11 Haxo)K.neHH.11 a ,I\0JDKH0 

6blTL HeCK0JILK0 H3MeHeHo. C y11eT0M AOilOJIHHTeJILHOH Ho

HH3aUHH 3a C'leT peaKUHH /3/ K03q>cpHUHeHT H0HH3aUHH a 

,I\0mKeH onpe,I\eJI.IITLC.11 CJie,I\ylOlJ.UIM ypaBHeHHeM: 

a < V ai > . 
-t-

N u 
<Va*> 

u 
. w. /4/ 

3AeCL a* - cyMMapHoe ce11eHHe B036y)K.neHH.II ypOBHeii' , 

BCTynalOIUHX a peaKUHIO /3/; \¼ - Bep0.IITH0CTb ocyiue'cTBJie

HH.11 3TOH peaKUHH ,1\0 TyweHH.11 A* 6e3 o6pa3oBaHH.II 3JieKTpo

Ha. TaKoe TyWeHHe M0:>KeT npoHCX0,I\HTb B pe3yJILTaTe pa3-

ml'IHhlX npouecCOB, HanpHMep, B pe3yJIL'TaTe ,I\Hq>cpy3HOHHOrO 

yXO,I\a Ha CTeHKH, nepe,I\a'IH 3HeprHH B TpOiiHLi:X CT0JIKH0Be

HH.IIX H AP- O,1\HaKO oueHKH Il0Ka3hlBalOT, 'IT0 Hau6onee 

3q>cpeKTHBHhlM npoueccoM TyWeHH.11 6y,I\eT .IIBJI.IITLC.11 nepeX0A 

A* B 6onee HH3K0e 3HepreTH'leCK0e C0CT0.IIHHe, He BCTyiia

lOIUee B peaKUHIO /3/. B 3TOM cny11ae Bhlpa:>KeHHe AJI.11 w. 
M0:>KH0 Il0JIY'IHTb H3 CJieAYIOll.UIX coo6pa:>KeHHii: Bep0.IITH0CTb 

TOi-o,' 'IT0 peaKUH.11 /3/, xapaICTepH0e BpeM.11 npoTeKaHH.11 

KOTopoii paaHo T , ycneeT npoH30HTH 3a apeM.11 d t ; paBHa 

_i!_ e 
T 

t 
T Bepo.liTHOCTb Toro, 'IT0 A* He ycneeT nepeiiTH 

- ..L , 
T, 

B 6qnee HH3Koe 3HepreTH'leCK0e C0CT0.IIHHe, paBHa e 
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r.Ae r - xapa1CTepHoe npeM11 TaKoro nepexo,Aa. Cne,Aona-

TenLH0, 

t t - --
. 

00 1 T r' r' 
ll=J-e e dt=--

0 T T + r' 

Benu~IHHY T M0)KH0 onpe,AenHTL no c}iopMyne 

-I 
T=(NVaT) 

/5/ 

/6/ 

r,Ae V • cpe,AHJIJI CK0p0CTL aT0M0B HnH M0nexyn ra3a; 

a T - CC'ICHHe peaK.QHH /3/. -
Ilo,ACTaan1111 /5/ H /6/ B /4/, nonyqaeM 0K0H'laTeJiLHYIO 

d,opMyny ,Ans pac'leTa: 

a 

N 

<Vai> <Va*> 
--ll~ + --U 

NVaTr' 
/7/ 

l+N\'aTr' 

H3 /7 / cne,AyeT HapyweHHe 3aKoHa no,Ao6u11 /2/. 
O,AHaKo npu_ 6onLWHX ,naaneHHJIX P , T.e. 6om,WHX N u 

<TT • KOr,Aa N \' a T r, » 1, \l = 1 H C00TH0WCHHC /2/ BOC· 

CTaHaBnHBaeTCJI, HO OCHOBHOH BKna,ll B a 6y,lleT ,llaBaTL 

BTopoe cnaraeMoe B /7/, TaK KaK 06pa3onauue 3nexTpoua 

11epe3 peaK.QHIO acco.QBaTHBHOH H0HH3a.QHH Tpe6yeT MCHLWCH 

3HeprHH 3nCKTP0H0B, a c}iyHK.QHJI pacnpe,neneHHJI 3neKTp0H0B 

no CK0p0CTJIM pe3K0 y6wsaeT Ha CB0CM "XBOCTe". 

Ha pHCYHKe noKa3aHLI 3Ha'ICHHJI aenH'IHHLI a/ p ,llnJI 

renu11, paCC'IHTaHHLIC H3 C00TH0WCHHJI /7/. cl>yHK.QHJI pac

npe,AeneHHJI 3nCKTp0H0B no CK0p0CTJIM 6LZna B3JITa H3 pa· 

60Tl>I / 5/. KaK BH,llH0 H3 pBCYffKa, CTeneHL 0TKn0HCHBJI OT 

3aK0Ha no,ll06HJI /2/ npB HCK0T0PLIX KOH.QCHTpa.QIUIX M0)KCT 

6LZTL ,A0B0nLH0 BenuKa. 

B 3aKnlO'ICHBe 0TMCTHM. 'IT0 OTKn0HCHHJI 07 3aK0Ha 

no,no6H.fl /2/ ua6nro,nanHCL B 3KCnepBMCHTanLH0 /B . 
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