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A.M. EanllHH 

OB 3nEKTPOMAfHl1THbiX B3Al1MODEACTBHHX 
B MODEnl1 KBAPKOB 



B ocHoBe npHMeHeHH~ SU ( 6) - CHMMeTpHH K 3neKTpOMarHHTHbiM B38HMOJle~CTBHSIM , 

KSK H3BeCTHO, ne>KJ.:IT ecTeCTB9HH09 npe,D.l101t0)K9HH e , 'tJTO 31teKTpOMBrHHTHbiA TOK npeo6paay

eTCSI no npeJlCTaBneHHIO 35. 0JlH8KO ecnH BOCnOnb30B8TbCSI MOJlenbHbiMH npeJlCTBBn eHHSIMH 0 

KBapKOBO~ CTpyKType 'laCTHU, TO onepaTOpy TOKB MO>KHO npHJl8Tb 6onee KOHKpeTHbl~ BHJl. 

npH 3TOM OKa3biB8eTCSI B03MOlKHbi M nony'IHTb pS!Jl COOTHOWeHHll, He BbJTeKaiOWHX H3 SU ( 6)

CHMMeTpHH. ilenb HaCTOS!We~ 3aMeTKH - nony'leHHe H o6cyJKJleHHe TaKoro pOLHl COOTHOWeHH~. 

Ill 
YJKe s nepBbJX paooTax no su ( 6) -cHMMeTpHH 6bm HanHcaH narpaHJKHaH roaHMO-

ae~cTBHSI Me30HOB c KBapKaMH. B aanbHe~weM Hac 6yaeT HHTepecosaTb TOnbKO era 'laCTb, 

o6ycnosneHHaSI nceBJlOCKanHpHbiMH Me30H8MH 

g 
,.. 

B 
( F 

A 
• ,b = 1,2 

A,B •1,2,3 . 

( 1) 

3aecb g -KOHCT8HT8 CBH3H , F A -reHepaTopbi SU ( 3) - rpynnbl a -MaTpHUbl naynH, 

P A -son HOBble <jlyHKUHH Me30HHoro nonH , 

JKe). 

I" -Macca Me30HOB (o senH'IHHe IJ. CM , HI! -

B T aKOM noaxoae Me30HbJ paccMa TpHBaiOTCSI KaK BHeWHHe nonS! . <l>opMyna ( I ) HBnSieT 

CSI CT8TH'IeCKHM npeaenoM, 'ITO COOTBeTCTByeT 60nbWQl\ Macce KBapKOB, KOHCT8HTY CBSI31! 

rae 

MOJKHO Ha~TH, ycpeJlHSISI (I) no sonHOBbJM <jlyHKUHSIM 6apHOHOB. 

Ecn11 npHHSITb 

-KOHCT8HT8 

/.1 = Macc e rr -MeaoHa, TO nn H g nonyqaeTcs:r aenH 'tJHHa : 

2 
g 
TrT 

NN rr -aaaHMoneAcTBHH. 

x/ 
- 0,03 

npHMepHO TB JKe senH'II!H8 KOHCTaHTbl CBSI3H nonyqaeTCSI 113 paCCMOTpeHHSI WHpH Hbl pac -

naaa p .. , +" B aeaeM aneKTpoMarHHTHoe B38HMOJlellcTBHe MHHHManbHbJM o6pa3oM , T,e. 

3aMeHSISI V .. V - I: A 
1 

rae -onepaTop aneKTpHqecKoro 3apS!Jla Me3oHa. !13 ( I ) no-

nyqaeTCSI npSIMOe HnH "K8T8CTpO<jlH'IeCKOe" B38HMOJlel!CTBHe! 

(2 ) 

KaK " a cnyqae Teop!E!Mbi KponnSI - PyaepMaHa, aTo roanMoaellcTBHe aonJKHO HrpaTb ocHoB -

x / TaKHM o6pa3oM, KOHCTaHTa CBS13H _t__ aocTaTO'IHO Mana, '<T06bi · a MoaenH KBap -

KOB 3TO B38HMOlleliCTBHe MOJKHO 6bin0 pacc~'f!TpHBaTb no TeopHH B03MyWeHHll , 

3 



HyJO ponb s npoueccax c MenneHHbiMH MeaoHaMH, T.e. B npoueccax <l>oTopoJKneHH!I MeaoHos 

B OKOnonoporosoA o6nacTH, npoueccax paaHaUHOHHbiX pacnaaoB pe30H8HCOB H T,n. npHqeM 

H3 ( 2 ) BbiTeKaJOT He TOnbKO COOTHOWeHH!I MeJKny Bepo!ITHOCT!!MH npoueccos, HO H a6conJOT

Hbie BenHqHHbl 3THX BepOS!THOCTeA. 

CeqeHHe ¢oTopoJKaeHH!I MeaoHos B CHCTeMe ueHTpa Mace (s HaweA MoaenH) HMeeT 
BHn: 

dq 

dir 
q E1E~ ~ 
T~f-<D>J AV 

(3) 

rae q H It -TpexMepHbie HMnynbCbl COOTBeTCTBeHHO Me30Ha H ¢QTOHII, E I H E~ 
nonHbie 3HeprHH 6apHOHa no H nocne CTOnKHOBeHH!I, W c It + E I 

- nonHa!l 3HeprH!I; <D > 
HAXO.lliiTCil C TIOMOUibJO H3BeCTHbiX nonHOCTbJO CHMMeTpHqHblX ¢YHKUHA (56)-nneTa 6apHOHOB. 

DnSI npoueCCOB 

0 

y +p ·----" +p 
-............._, + + n 

(,o ) 

+ 
(, ) (4) 

0 
du{rr ) 

= 0 H Me eM ----.u-- H 

+ 
dq (, ) 

~ 
-30 2 /2/ 

17 + 10 CM /cTep B cornaCHH C 3KCnepHMeHTOM • 

DnSI npoueCCOB napHoro ¢oTOpoJKneHH!I! 

++ 

y + p 
/do 

~:. 
nonyqaeTc!l: 

du (b ) 

+rr 

+ + 
+ rr _____..._p +lr +IF 

0 
+rr 

~n+~r 0 
+IF+ 

d q (.) 

~ dn 
I: 9 . 

(a) 

(b) (5) 

(c) 

(d) 

(6) 

CooTHoweHHe ~: du{c) =l: 2 
dO • d n cneayeT H3 H30TOTIHqecKoA HHBapHaHTHOCTH. 

A6conJOTHa!l senHqHHa ceqeHH!I npouecca (a) HMeeT BHn: 

~ 
(..!A_) 8 I 

- " ,, '7 131 
HenasHHe aKcnepHMeHTbi aanH anSI OTHoweHH!! ( 6) senHqHHy 

clu(a) 
m- • (5,48:!:0.17) ,u> (npH 600 Mas). 11a ¢opMynbi (7) 

du(a) q E 1 E~ 
_d_O __ - T --;r- (7) 

13/ 
• 0, 1, T8M }Ke H8A-

neHo 
HaxoniiM 5, I p.b TaKHM 

o6paaoM, cornacHe 3Ha qHTenbHO nyqwe, qeM MOlKHo 6bmo 6bi OJKHnaTb, 
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)B 

JOT-

•B. 

2/ 

<l>oTopo>KneHHe J( -Me30HOB: 

Y+ P 

y+n 

- + ____..-I + K 

-------I-.+ K + 

~ 
CooTHoweHHe Me>K.lly xeanpaTaMH MaTpH'lHbiX sneMeHToe I< D > I A v 

HMeeT BH.ll 

(I) : (II) : ( IV) ! ( V ) • ..!._ : _:_: _!_: .!._ 
18 2 9 9 

(1) 

(ll) 

(Ill) (8) 

(IV) 

( V) 

.liTIH 3THX peaXUH~ 

(9) 

Ce'!eHHe peaxuHH (Ill l oxaaanocb paeHbiM HynJO. CeqeHHR <j>oTopo>KneHHR IC
0 

-Me30HOB 

T8K>K9 1 OtJ9BHltH0 1 p88Hbl ayn10. 

(I) 

Haw peaynhTaT (9) o6~RCHReT peaxoe paanH'lHe yrnoBbiX pacnpeneneHH~ npoueccoe 
/4/ 

H (II), Ha6nJOnaJOmeecR e sxcnepHMeHTe (6onblllall S -eonHa e ICA -cocTOR• 

HHH). PeaXUHH (Ill) , (IV) 11 ( v) noxa eme He H3y'leHbi. A6conJOTHaR eenH'li!Ha ceqeHHR 

peaXUHH (II) nonyqaeTCH 6nH3XO~ X 3XCnepHMeHTy TOnbXO B TOM cnyqae, ecnH BMeCTO 

B (2) nO.liCTaBHTb He Macey 11 -Meaoaa, a Macey IC -MeaoHa. Monenb npH 

3TOM Dpe.ncKa3b!BaeT CnenyJOIUHe BenH'lHHbl Ce'leHH~: 

cluJ 

dO 

II 
« du 

dO 0,50 i-~'b 

( npH 3HeprHH <jJoToHa I 050 M sa, 0,50 i- 0,22 l'b , a sxcnepHMeHT naeT 0,21 l'b ) , 

du IV (_) 
dO 

- 0,03 .1...~ . 
k 

J.1aMepeHHe ceqeHH~ peaxuH~ IV H V npeacTaBnHeTcH oqeab >KenaTenbHbiM. 

Mbi npoeenH aHanorH'lHbie paC'leTbl .liTIH OTHOWeHHR BepoRTHOCTe~ pacnanoe BeXTOp-
w(Y-+p+p+y) g 

HhiX tf8CTHU 
w(v-+p+p) 

MeaTanbHhiX .a.aHHbiX no pacnanaM 

, 3TH OTHoweHHR He a aeucsrT OT T , onHaxo sxcnepH-

V-+p+p+y noxa HeT. EcnH neTanHaHpoBaTb 

MO.llenb XBapXOB, TO MO>KHO yqeCTb npocTpBHCTBeHHbie BOTIHOBbie <j>yHXUHH. 8 p8C'l9TBX Mbl 

nonaram• npocTpaHCTBeHHbie HHTerpanbi, H3o6pa>KaJOIUHe <l>opM<!>axTOpbi, paBHbiMH I. YqeT 

<jJopM<j>SXTOpOB Ha OCHOBe 3XCnepHMeHTBnbHb!X .liBHHb!X no e - p -p8CC9HHHIO no nOpR.liXy 

B9TIH'lHHbl o6~HCHReT pa3nH'lHe s<l><i>eXTHBHbiX XOHCTBHT B38HMO.lle~CTBIISI rr - H )( -

5 



Me3<>HOB 6ea BBe)leHHlt paanH'IHbiX Mace jl • OnaaKo 3TOT eonpoc Tpe6yeT nanbHeAwero 

HCCneJlOBaHHlto nonyqeHHbie Bb!We COOTHOWeHHlt He BbiTeKaiOT H3 SU (6), HO B TO JKe Bpe-

Mst,npH HCUOnb30BaHHH JlOUOnHHTenbHbiX npennonOJKeHHA, OHH JlOnlKHbl BbiTeKaTb H3 COOTHO-

weHHA, nonyqeHHii!X Ha OCHOBe SU ( 6) • npHBeaeHHble COOTHOWeHHst, TaKHM o6pa30M, cny-

JKaT npoeepKoA MOJlenH H noKa xopowo cornacy10TCst c aKcnepHMeHTOM. HHTepecHO oTMe-

THTb, 'ITO npeJlCKa3aHHlt MOJlenH npOTHBOpeqaT npeJlCKa3aHHltM HaHBHOA JlHUOnbHOA MOJlenH 

«!>OTOpOJKJleHHlt Me30HOB (CMo (6) HnH (9)). 

Ha MonenH cnenyeT TaKJKe 6onhwast eepostTHOCTb aneKTPH'IeCKHX JlHnonbHbiX nepexonoe 

C B036ylKJleHHeM , - N -cocTostHHst. 3To oaaaqaeT, 'ITO Bbi'IHcneaae eenH'IHH THna cpen-

aeA KBaJlpaTH'IHOA «!>niOKTyaUHH aneKTpH'IeCKOrO JlHUOnbHOro MOMeHTa HyKnOHa Ha OCHOBe 

npOCTeAweA TpeXKBapKOBOA MOJlenH 6apHOHOB MOJKeT UpHBeCTH K npOTHBOpe'IHIO C 3KCUepH
/5/ 

MeHTOM. 3TOT eonpoc 6bm H3y'leH C.E. fepacHMOBbiM • 

AeTop 6naronapeH C.E. fepaciiMOBy, A.E. foeopKoey 11 A.A. KoMapy aa none3Hbie 

J:IHCKyCCHII. 
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