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B KBaHTOBOH TeOpHH Tpex Ten eCTb HeCKOnbKO peaynbTaTOB, 
HMe~~HX TeopeMH~H xapaKTep H OTpama~HX cne4H(j)HKY co6cTBeHHO 
Tpex4aCTH4H~X CHCTeM. K TaKHM peaynbTaTaM cneAyeT OTHeCTH 3cp­
¢eKT E¢HMOaa111 H TeopeMy ToMaca12 1• KaK 6~no OTMe4eHO B pa-
6oTe 131, o6a 3cp¢eKTa HMe~T MecTo, KOrAa napaMeTp · (= -~- • "' , 

0 
rAe ro - paAHYC CHn B napHOH . nOACHCTeMe' a a - napHaH AnHHa 
pacceHHHH. npH 3TOM npeAen ToMaca HaCTynaeT npH KOHe4HOM a H 
npH r O ➔ 0, a npeAen E¢HMOBa HMeeT MeCTO npH KOHe4HOM r O H 
a ➔ oo . B o6oHx cny4aHx ypaaHeHHH ¢aAAeeaa nepecTa~T 6~Tb ¢PeA­
ronbMOB~MH 141. 

HHme M~ pacCMOTpHM OAHO npeAenbHOe COOTHOWeHHe MemAY Tpex-
4aCTH4H~MH H ABYX4aCTH4H~MH AnHHaMH pacceHHHH, KOTopoe HMeeT 
MeCTO a paMKax ¢PeArOnbMOB~X ypaaHeHHH. 6yAeM HHTepecoaaTbCH 
AnHHOH pacceHHHH OAHOH 4aCTH4~ Ha CBH3aHHOH nape ABYX APYrHx, 
HMe~~HX 3HeprH~ CBH3H a. ijpH 3TOM 6yAeM npeAnonaraTb, 4TO 
B3aHMOAe~CTBHe HaneTa~~eH 4aCTH4~ c 4aCTH4aMH MHWeHH He HMeeT 
pe3OHaHCHoro xapaKTepa npH Man~x 3HeprHHX H HBnHeTCH HeAOCTa­
TO4HO npHTHrHBa~~HM AnH o6paaoaaHHH Tpex4aCTH4HOro CBH3aHHOro 
COCTOHHHH npH ac0.TaKaH CHTya4HH HMeeT MeCTO, HanpHMep, npH 
pacceHHHH "-Me3OHOB Ha AeHTpoHe. 

PaCCMOTPHM CHa4ana, KaK BeAeT ce6H BKnaA B AnHHy "d-pacceH­
HHH, o6ycnoaneHHblH ABYKPaTHblM nepepacceHHHeM " l""Me3oHa npH a =0, 
KaK H3BeCTHO, aMnnHTYAa AByKpaTHOro nepepacceHHHH nponop4Ho­
HanbHa MaTpH4HOMY 3neMeHTY BHAa 

M2- < ct,dl } lct> d > . /1/ 

Yme H3 pa3MepH~X coo6pameHHH HCHO, 4TO MaTpH4H~H 3neMeHT /1/ 
CTpeMHTCH K Hyn~ npH a~ 0 . HenocpeACTBeHHO B~4HCneHHe /1/ no 
aonHOB~M ¢YHK4HHM AeHTPOHa BHAa 

e-ar -/3r 
ct, (r)= Nd( -e ), 

d r 

Nd = ../ af3 ( a + /3 ) 
2"(/3-a ,) 2 

a2 = - &d, mN' 

rAe &d - 3HeprHH CBH3H AeHTPOHa; 13-~ npOTHmeHHOCTb 
TeH4Hana B3aHMOAeHCTBHH, npHBOAHT K peaynbTaTy 
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M 2 ..,. a, ln a/{3 ➔ 0. 
a-..o 

/3/ 

HTaK, ABYKpaTHOe nepepacceRHHe HC4e3aeT B paccMaTpHBaeMOM 

np~Aene. 
nocMOTPHM Tenepb, 4TO npoH30HAeT C AJlHHOH rrd -pacceRHHR 

B npeAeJle a,➔ 0, eCJlH y4eCTb 3QJQJeKTbl MHoroKpaTHoro pacceRHHR 
BO Bcex nopRAKax. ,llJlR .3TOro CHa4aJla BOCnOJlb3yeMCR MOAeJlbHblM 
npHMepOM - pacceRHHeM Ha QJHKCHpOBaHHblX 4eHTpax. 

8 3TOM:CJly4ae AJlHHa rrd-pacceRHHR HMeeT BHA 

2 
arrd .,. r dr I ef>a (r) I . a(r), /4/ 

rAe a(r) 3aAaeTCR Bblpa>KeHHeM 

* 1 -a, r 
a(r)= · (2a0 -2b2 ~. ). 

2 e-a, r 2 r 
1+b (--) r 

/5/ 

3AeCb HCnOJlb30BaHbl CJleAY~lJIHe o6o3Ha4eHHR: b2 = 2a i - 3ii >. 0, 
~ H al- H30CKaJ1RpHaR H H30BeKTOpHa~ KOMnoHeHT~ AJlHH rrN -

2 . 
pacceRHHR COOTBeTCTBeHHO; a,* =v..::.J!:J!1L •a• ,llJlR a d. , 04eBHAHO, 

mN rr 

HMeeM 04eHKY 

-ah 
r ➔ 1 -

1
2 2 e 

a
77

d ~. dr ¢,d (r) (2a0 -2b r ) = 

-ah 
/6/ 

= 2a0 -2b2 <¢,d I +·I ¢d >:, 

H3 KOTOpOH B npeAeJle a.+ 0 no11y4aeM 

an-d .:;.:;, 2a 0 • 17/ 

To4Hoe Bbl4HCJleHHe HHTerpa11a /4/ B paccMaTPHBaeMoM npeAene 

npHBOAHT K paBeHCTBY B Bblpa>KeHHH /7 /. 
TaKHM o6pa30M, B 3TOM MOAeJlbHOM c11y4ae nepepacceRHHR BO 

Bcex nopRAKax HC4eaa~T B npeAene a.+ O • 
0TKa>KeMCR Tenepb OT MOAeJlH H 6yAeM HCXOAHTb H3 T04HblX 

ypaBHeHHH <llaAAeeBa AJlR 11 d-pacceRHHR B Q)OpMe 151
• noKa>KeM, 4TO 

H B 3TOM CJ1y4ae npH a .... 0 HMeeT MeCTO npeAeJlbHOe COOTHOWeHHe 
arrd = 2 ao • ,llJlR npoCTOTbl He 6yAeM Y4HTblBaTb H30TOnH4eCKY~ 
CTpyKTYPY 7T N -aMnJlHTYAbl H' KpOMe Toro' 6yAeM C4HTaTb ee KOH-
CTaHTOH /AOKa3aTeJlbCTBO npOXOAHT H 6e3 3THX npeAnOJlO>KeHHH/. .. 
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HTaK, ypaBHeHHR-~Me~T BHA ➔ p .. 
v(2 + i\ )Ga(P 1) 

Fa,(P)= >..# ·( 
2 r/t p2 

rr D(-•- --) 
m 2µ 1 

dp\ 
~· 2- 2~ P 2 µ, ➔ ➔ µ 2 2 

1 P +-·P•P 1 + -·P +a,* m m 1 

Ga~p) =aa_L,v(p) .+ .:Q. p2 f dpl. Ga(P1) 
p2+a.2 2112 p2 + 

1 
➔ 

/8/ 

2 2 ii- ➔ ➔ 2 
P + -P·P +a,* µ, 1 

➔ p - ,: 
,1n➔ V (P+ .!:.l.) F (p

1
) 

ao 2 uy · 2 a, · 
+-•P (~. . ., 

2 2 p2 2 ➔ ➔ m 2 2 71 1 P + P·P + P +a, 
, "" 2vtq) 2'½ 1 

, 
rAe D (Z) = 1 + .!L, E...f dq q Z - '3H0PrHR 

m 11 o Z- _q_~ 
napt-ioH noACHCTeM~; 

m 1 , ·, • 
11 N -pacceRHHR; v(p) = 

2 
- - <!JbpMQJaKTOP cena-

p + f3 2 
pa6eJlbHOro NN-noTeH4HaJ1a B3aHMOAeHCTBHR; µ = -1!!.I..:....; µ 1=2

2 
ffi(:I ; 

. • m+ µ m+µ 

a 0 - AJ1HHa 

µ,, m- Macca 11 -Me3oHa H HYKJlOHa COOTBeTCTBeHHO; >..1z 2{3(a+f3)2. 
,llJlHHa rrd-pacceRHHR onpeAeJ1ReTCR cooTHoweHHeM · 

arrd = Fa,(0), /9/ 

no110>KHM B nepBOM ypaBHeHHH /8/ p ;,,•o, BBeAe-M 0603Hc34eHHe Ga(p)= 
2 . 

= / ¢, (p) H HCKJ1~4HM Fa,(P) H3 BToporo ypaBHeHHR. -TorAa 
p + a~ a, 

ypaBHeHHR /8/ npHHHMa~T BHA 

F (0)= 8{3(a+f3)3 . .!:.l. f dp ap2 ,v(p)ef, (p), 
a, 1T µ 0 (a .2+ p2)2 a, 

/10/ 

P 2+a~ dpl ➔ ➔ 
¢,a~P)=aov(p)+ao 2rr~ ·f 2 2 ~~P,P1)¢,a_(P1), 

P1 + a. 
/11/ 

rAe 

1 
K(P,P1)= 2 2 ii•P·P1+Pi 

a, p + --;-:""· ➔ 
+ 

+ a,*2 
/12/ 

➔ P2 .. 
{34 dp2 v(p + 2 ) p: 

+ -· r -· ---------- --:...-:...-_-______ -----•x 
rr 

2 
P

2 
2 ➔ ➔ m 2 2 ./ 2 m 2 

2 P. + P·P + .,.,.-,p 2 +a, va, +-:P 
2 ,::;µ1 2µ 2 

➔ 1 

v(~+I\) 
X 

-•a-

2~ ➔ ➔ 2-
P2+~•P •P +...f::.p2 +a,*2 

2 m21 ml 
3 



npeAnonaraR HenpepblBHOCTb 11>YHK1.11111 c/ia(P) B OKpeCTHOCTl1 T04Kl1 
a= p = 0 11 11cnOilb3YR npeACTaBI1eH11e O -4)yHK1.11111 

ap2 
!!.. o(p) = lim ---· /13/ 
4 · a ... O (a? +p2)2 

AJlff Fa=O(O), no11y411M 

4 111 F 
0

(0)=2f3 -:::-v(O)r/> 
0

(0). a= µ a= -
/14/ 

noKalKeM Tenepb, 4TO ll>YHK1.111ff rl>a (p) AeHCTBl1TeJlbHO HenpepblBHa 
B T04Ke a =P = o. ,llilR :noro nOI10lKl1M B ypaBHeHl111 /11 / p· = 0 11 

P
1

=a.Y
1

, P2 =a,y 2 , TOrAa no11y4aeM 

ef, (O)=ao v(O)+ 3ua, ( dy1 K(O,yL)r/>a(a,y 1 ). 
a, O 

/15/ 

TaK11M o6pa30M, 113 /15/ nony4aeM 01.1eHKY AilR c/>u(O): 
• 00 

l cpa~O)-a0v(O)l ::,. a0 a-J dy 11 K(O,y 1 )ll<Pa(a.Y 1 )j. /16/ 

BcnOMHl1M Tenepb, 4TO Mbl npeAnonaraeM OTCYTCTBl1e Tpex4aCTl14HblX 
CBR3aHHblX cocTORHl1H 11 pe3oHaHcoe np11 a=O 113-3a c11a6ocT11 np11-
TR>KeH11R MelKAY HaileTa~~eH 4acT111.1eH 11 4acT111.1aM11 Ml1WeH11. 3TO npeA­
noI10lKeH11e 03Ha4aeT, -4TO np11 - a,➔ 0 . ll>YHKl.11111 . F 11 ct> . 6YAYT oc-. a, a, 
TaBaTbCff orpaHl14eHHblMl1. TorAa H3 /16/ no11y4aeM 

l<i>u(0)-3uv(O)!$ a0 a,M f dy 1IK(O,y 1 )1, 
0 

/171 

rAe M ~ l <l>a ,(a ,y 1) I 11. 11HTerpa11 B npaBOH 4acT11 cy~ecTeyeT, oTKy­
Aa B npeAene a,.. 0 11MeeM 

lim c/>a(O) = a
0

v (0). · /18/ 
a->O 

AHa11or114Hble paCCY>KAeHl1ff npl1BOART TaK>Ke K npeAeJly B 1106paTHOM11 

nopRAKe, TO eCTb 

lim ¢-o (P)= a0 v(O). 
p ➔ O 

/19/ 

COOTHOWeHHR /18/ 11 /19/ 03Ha4a~T, 4TO ll>YHKLl~R rl>a(P) Henpe­
pblBHa B T04Ke a= p = 0 11 MOlKHO aocnoilb30BaTbCff COOTHOWeH11eM 
/14/, TO eCTb 4TO 

4 

µ 1 
a11d la:O = Fa:O (0),.,, 2-=- ao 

µ 
/20/ 

I\ u· 
\J 

1 

(~ 
C , } 

"1Tal;(~ Mbl noKa3a1111, 4TO 11. B o6~eM CJly'-lae AI111Ha 11 11 d -pacceR­
H11ff11 CTpeMl1TCR K CYMMe 3JleMeHTapHblX AI1_11H np11 a.+ o. 

npeAeilbHOe COOTHOWeH11e /20/ 6yAeM 11cnOI1b30BaTb Ailff Bb1411C­
JleHl1ff AI111H pacceRHl1ff 4aCTl11.1 Ha peaJlbHOM AeHTpoHe, 11Meff B B11AY 
ManocTb 0e1111411Hbl alfJ. · 

j,13 B11Aa RApa ypaaHeH11ff /11/ RCHO, 4TO nonpaBKa K 8-(l)yHK-
1.11111, 06yc110011eHHaff KOHe4HblM 3Ha4eH11eM a-, 6yAeT nponop1.1110HailbHa 
a./fJ, no3TOMY, pa311araR ll>YHKl.111~ cf,u(p) B PRA no a/fJ (a/f3-1t6), 
MOlKHO nony411Tb np1161111>KeHHOe Bblpa>KeH11e Ailff Tpex4aCTl14HOH AI111Hbl 
pacceRHl1R T11na 

2 µl (l a,)3~ a0 a,J1(a) -= ao + + 7i - ao -- . 
F (0) = _..f __ ...;._ ____ 2_ ___ 1= _ _:g!IHt.¼..~L1!!.L_ 
a .a,3 µ1 

1-(1+1fJ -:::-¾Ja,J2 (a) 
µ /21/ 

2~ 
. x2+ x2 + 2U+xx1) 2 oo x2 1 m . __ 2 

oo X fJ ( dx 1_ -in ------- • µ' --,,--:::--· 1---. -
J1(a)=;J•ii·ofdx x2+1. a?x2+f32 o x~+l x2+x2+~.!!.:(1-xx1) 

1 m 

- . f32 X 
16 .. µl . 

00 

dx ._2_, ---arcsin __ , 
J (a);=-v'"2inr 2 1 a2x2+Q2 ·'x2+1 2 11 Q X+ ' /J V 

8blpa>11eH11e T11na· /21 /, HO Y411Tb1Ba~~ee (l)opMy 11 cn11H-113ocn11Ho­
ay~ CTPYKTypy B3al1MOAeHCTBl1ff HaJleTa~~eH 4aCTl11.lbl C 4aCT11L1aM11 
Ml1WeH11,11cnoI1b30BaJlOCb Ailff Bbl411CJleHl1ff AI111H pacceRHl1R B Cl1CTeMax 
11d 11 Ad. Pe3yJlbTaTbl pac4eTa np11a_eAeHbl B

0

Ta6111,11.1e B KOilOHKe a. 
,llnR cpaaHeHl1R npl1BOARTCR pe3YilbTaTbl 11MnYilbCHoro np1161111>KeH11R 
/CM. ll>OPMYilY /20// 11 pac4eTbl T04Horo peweHl1ff ypasHeHl1H ll>aAAee­
aa. Ha6opbl napaMeTpoa 311eMeHTapHblX 11 N- 11 AN -s3a11MoAeHcTa111i 
B3RTbl 113 pa60T ,,s,71_ KaK BHAHO 113 Ta611111.1bl, AilHHbl pacce.RH11.fl 

11d 11 Ad, HaHAeHHble Bb1We113IlOlKeHHblM MeTOAOM, YAOBJleTBOPHTeJlbHO 
cornacy~TCR C T04HblM Tpex4aCTl14HblM pac4eTOM. 

Ta6nm~a 

Tpex•rnCTH'IHbie A,JIHHhl pacceHHH.ll 

a HMil, a a !l}aA,D; • a 3KCil, 

/!l}M/ /<PM/ /!PM/ /~/ 
. '7 / 

11- d' -0,013 -0,044 -0,045 181 . 0 03 1101 
-0 073+ ' l 

' -0,024 

A d,'8' 4,7 -16,8 -12 2 191 , 
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B 3aK11104eH1-1e aeTopbl Bb1pa>Ka10T 1-1cKpeHH1010 611aro.qapH9CTb. 
O.H.KapTaB4eey 3a KOHCTPYKTHBHYIO KpHTHKY H ~.A.CHMOHOBY 3a, 
HHTepec K ~a6oTe: 

JlHTEPATYPA 

1. E<!>HMOB B. R<l>,' 1970, 12, c.1080; Phys.Lett., 1970, 
33B, p.563 •. 

2. Thomas L.H. Phys.Rev., 1935·,· 47, p.903. 
3, Sirnonov Yu.A. et al. Nucl.Phys,i 1980, A334, p.80. 
4. Qa.q.qeee Jl. A. R.qepHbre peak41-11-1 np1-1 Hepe11RTHBHCTCKHX 3HeprHRX. 

KoHcneKT 11ei<41-1iL H3.q.;.so MH<l>H, M., 1. 971 • 
5, Petrov V.M., Peresypkin V.V. Phys.Lett., 1973, 44B, p.321. 
6. Bugg D.V. et al. Phys.Lett., 1973, 44B, p.278. 
7, Alexander G. et al. Phys.Rev., 1968, 173, p.1452. 
8. Pet.rov V.M.·, Peresypkin V.V .. Nucl.Phys., 1974, A220, p.277, 
9, nepeCblnKHH B.B., neTpOB H.M. npenpHHT HT<!>, 75-39P, KHeB, 

1975, 
10. Cheon L.r.,·von Egidy J. Nucl.Phys., 1974, A234, p.234. 

6 

PyKonHCb nocTyn1-111a B 1-13.qaTe/lbCKHH OT.qe11 
23 MapTa 1981 ro.qa. 

TEMATH':IECKJ1E KATErOPJ111 IlYBJIJ1KAI.U1A 

OBoE~EHHoro J1HcmrYTA H,nEPHYX 
J1CCJIE~OBAHJ1A 

J1H,ll8KC TeMaTHKa 

1. 3KcnepHMeHTa/lbHaR ¢H3HKa BblCOKHX 3Hepr~H 

2. TeopeTH4eCKaR <l>H3HKa BblCOKHX 3HeprHH 

3. 3KcnepHMeHTa/lbHaR HeHTpOHHaR <)lH3HKa 

4. TeopeTH4eCKaR <)lH3HKa HH3KHX 3HeprHH 

5, MaTeMaTHKa 

6. R.qepHaR cneKTpOCKOnHR H pa.qHOXHMHR 

7, <l>H3HKa TR>Ke/lblX HOHOB 

8. Kp1-1oreHHKa 

9, YcKopHTellH 

10. ABTOMaTH3a4HR o6pa60TKH 3KcnepHMeHTa/lbHblX 
.qaHHblX 

11. Bb14HC/1HTe/lbHaR MaTeMaTHKa H TeXHHKa 

12. XHMHR 

13. TeXHHKa <)lH3H4eCKOro 3KcnepHMeHTa 

14. Hccne.qoeaHHR TBep.qblX Tell H >KHAKOCTeH 
R.qepHblMH MeTo.qaMH / 

15. 3KcnepHMeHTa/lbHaR <)lH3HKa R.qepHblX peaK4HH 
npH HH3KHX 3HeprHRX 

16. Ao3HMeTpHR H <l>H3HKa 3a~HTbl 

17. TeopHR KOH.qeHCHpoeaHHOro COCTORHHR 

18. HcnO/lb30BaHHe pe3y/lbTaTOB H MeTOAOB 
<l>YHAaMeHTa/lbHblX ¢H3H4eCKHX HCC/le.qoeaHHH 
B CMe>KHblX 0611aC"(RX HayKH_. H TeXHHKH :. 


