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A H H o T a u H g 

PacC'IHT8Hbi s epogTHOCTH K.
4 

-pacnanos; noKa3aHo, 'ITO npennono)!{eHHe o cywecTsosa-

HHH rrrr -pe3oHaHca B cocTo gHHH c I = 0 f = 0 npH 3HeprHH 310 ~3B npHBOLlHT K 3 H8-

'IeHHgM BepogTHOCTel\ pacnana, npeBbiW8IOWHM BepXHHH npenen 3KCnepHMeHT8nbHbiX Ll8HHbiX. 

B.A.Arbuzov, Nguyen- Van- Hieu, lt.N .Faustov 

K. 4 DECAYS AND ISOSCALAR 
TTTT- RESONANCE AT LOW ENERGY 

Abstract 

The probabilities of K e
4 

decays have been calculated. It has been shown that the assumption about the existence of 

rrrr - resonance in the state with I = 0 , r = 0 at 310 MeV leads to the values of the decay probabilities which exceed the 

upper limit of the experimental data. 



/1/ B p a6oTe onHoro H3 aBTOpoB 6binO noK838HO, "'TO cneKTpbi K 
84 

-pacnanoa 

( 1 ) 

(2) 

(3) 

TI O acpcpeKTHBHOll: M8CCe CHCTeMbl llBYX 11 -Me30HOB TIOnHOCTb!O onpenenHJOTCH napUH8nbH b!MH 

f 
8MTinHTYll8MH F ( s'' e "' 0,1 npouecc a 

(4) 

H acpcpeKTHBHOll: KOHCT8HTOll: K !L2 
-pacnana. no9TOMY 9KCnepHMeHT8nbHhle ll8HHhle TI O 9THM 

pacnanaM MoryT naTh onpeneneHHbie cBeneHHH o K 11- H TTTT - B38HMOlle·ll:cTBHHX. 8 HacToH-

/ 1/ 
well: pa6o T e, npHMeHHH pe3ynhT8Tbi pa6 o Tbi , Mbi B bi "'HCnHM aepoHTH OC TH pacnanoa (I) - (3) 

/2/ ( K' ) 
B npennono)KeHHH cywecTBOB8HHH K 11 -pe3oHaHca co cnHHOM I aeKTOpHbrH. Me30H B 

llBYX cny"'8HX: TipH ·cyweCTBOB8HHH -pe3oHaHca B cocTOHHIIH I = 0 npH a He p-

rHH 3 10 Maa
131 

H npH nnHHe 1111 
-pacceHHHH B 9 TOM COCTOHHHH, p8BHOll: 2,5/

4
/ Mbi noKa)K e M, 

"'TO npennono*eHHe o cywecTBOB8HHH yKa38HHoro 1111 -pe30H8HC8 TipHBOllHT K 3H8"!ei!J.IHM ae-

poHTHOCTell: Ku -pacnanoB, npeBbiW8JO!llHM BepxHHll: npenen aKcnepHMeHTanhHbiX naHHbiX. 

C uenb!O ycTp8HIITb KHHeM8TH "!eCKHe oco6eHH OC TH BMeCTO paCCMO T pHM aenH"'HH Y 

(5) 

rne m - H M - M8CCbl 17- H S - KB8llp8T acpcpeKTH BHOll: M 8 CCbl .:!By :.: T. 

Me30HOB. DnH yno6cTB8 napuHanhHYJO aMnnHTYllY := 0
( s) T8K)Ke o6o3H8'1HM q epe3 I ;J ( • \ : 

1° (s) = F 0 (s). 

/51 
VlcxonH H3 npencTaBneHHH MaHnenbcTaMa 6e3 Bbi'IHT8HHH nnH aMnnHTYll npouecca (4) H 

K 11 -pacceHHHH H yqHTbiB8H TonbKO BKnan I( 11 -pe3oHaHca c y3Koll: wll pHHoll: npH B bi'!HcneHHH 
f 

BKnana neaoro pa3pe3a, Mbi nony"'HM cnenyJOWHe nHcnepcHOHHbie cooTHow e HHH nnH I ( s) : 

£ 
I (s) 

£ 
1m f (s') 

s' - s 
(6) 

£ 
.Js' + G ( s), L. 

11 

npH 'l.e M 

G £ ( s) a ..;6 w r [ 1 + 2 s w 
2 

.J 9 r < s J , 
[W - (M + m) 2][W 2~(M :... mJ1 (7) 

3 



go(s) .. 

[(s -4m')(4M'-s)]"""arctg [(s-4m')(4M'-s)]"" 
[ ' 2 W -(M + m ) + _.!_ 

2 

4m' < s<4~4' 

[(s-4m 2 )(s-4M 2JJ"""~fn [W'-(M'+m')+~.l]+[(s-4m')(s-4M~]"" {8) 

[W 2 -(M'+m') + ..L]-[(s-4m')(s-4MJ] y. 
2 

s < 4m' s >4M2 , 

g 1 (s) = ~ [(s -4m')(s -4M')]- 1 (1 +2[W'-(M' + m2 )+_!__]g 0 (s), v6 2 
{g) 

l"'Lle \V H r - 3Hep!"'HSI H IIOnywHpHH8 K rr -pe3oHaH~a- B o6nacTH 4m' < s < 16m' 

ycnOBHe yHHT8pHOCTH Ll8eT 

e e -18e 
I.., f ( s) = f ( s) • Sin 8 e 1 ( 10) 

!"'Lle 8f - cp83bl T71T -paCCeSIHHSI, 8 o6n8CTH S > J6 m l ycnOBHe yHHT8pHOCTH He naeT 

e 
IIpOCTOI"'O COOTHOWeHHSI THII8 ( 10), 0LlH8KO B H8CTOS!Welt pa6oTe Mbl p8CCM8TpHB8eM f ( S) 

TOnbKO a o6nacTH M8nbiX 3HeprHlt 4m' < s < M ' < 16m 2 
, II03TOMY anHSIHHe o6nacTH 

6onbWHX 3H e prHlt HecyWeCTBeHHO, MO)!{HO rrpenrronar8Tb, 'ITO COOTHOWeHHe (8) HMeeT MeCTO 

H rrpH S > 16m 2
, IIpH'leM K8K ff(s} , T8K H 8MIInHTYLlbl T71T -pacCeSIHHSI CTpeMSITCSI K Hymo 

rrpH • -+ 

HHSI LlnSI 

(5 )- (9) 

oo , npH 3TOM peweHHSI HHTerpanbHblX yp8BHeHHlt orrpenenSIIOTCSI 0LlH03H8'lHO, 8b!p8)!{e-

16/ x) · 
3THX peweHHlt 6binH Ll8Hbl B pa6oTe • 1-13 rronyqeHHbiX pe3ynbT8TOB H cpopMyn 

Ill 
pa6oTbi MO)!{HO Bbl'lHCnHTb BepOSITHOCTH p8CII8Ll0B ( 1)- ( 3), 8bJ6epeM cpa3y 8 B 

cooTa e TCTBHH c cywecTBOB8HHeM pe3oHaHca rrpH 3HeprHH 750 M3B ( 
171 

1 

p -Me30H) , LJ. TO K8C8eT· 

CSI cp83bl 8 O , TO Mbl paCCMOTpHM .llB8 cny'laSI: II pH cyweCTBOB8HHH 1T 1T -pe30H8HC8 B COCTOSI-

HHH c I =0 ' e = 0 c pe30H8HCHOlt 3HeprHelt 310 M3B H rronywHpHHOlt 15 M3B H IIpH nnHHe 

TTTT -paCCeSIHHSI B 3TOM COCTOSIHHH 1 p8BHOlt 2,5, 8 pe3ynbT8Te Mbl IIOny'lHM CnenyiOWHe 3H8'le

HHSI aepoSITHOCTelt pacrranoa (1)-{3) 

2 -1 
W = 3 • 10 CeK. , 

1 

a rrepBOM cnyqae H 

4 - 1 
W = 1,510 ceK. w 

3 

w1 2 -1 
3 · 10 ceK. , W, 

2 -1 
5 • 10 ceK. 

BO BTOpOM, 

Pacrran (3) 

4 -1 
3 • 10 CeK. 

3 -1 
W = 1, ~ · 70 ceK, 

3 

~+-+ e++v + rr++ TT 

x) 
nonyqeHHhle T8KHM rryTeM pe3ynbT8Thl IIpHMe HeHhl TOnbKO B o6n8CTH M8nhlX 3HeprHlt 

H HecrrpaaennHBhl rrpH 6onbWHX 3HeprHSIX. 

4 



-~cnan. ~3 Toro, qTo cpenH 2000 r -pacnan o s He Ha6n~-

nanoCb HH onHoro co6 biTH51 ( 3), Mbi nonyqHnH cneny~um~ npenen sepoRTHOCTH 3Toro pacnana 

W
3 

( 3KC.) < 2,5•10 3 
CeK,·t 

TaKHM o6pa3oM npennono)!{eHHe o cymecTBOBBHHH "" -pe3oHaHca B cocToRHHH c I "' 0 , E = 0 

npH 3HeprHH 310 ~3B npHBOllHT K 3HaqeHH~ Bep051THOCTH pacnana (3) 0 npHMepHO B neC51Tb pa3 

npeBbiWa~weMy sepxHH~ npenen 3KCl!epvMeHTBnbHbiX naHHbiX, 

B 38Kn~qeHHe aBTOpbi Bbipa)!{a~T rny6oKy~ 6naronapHOCTb npocp. ~.A. ~apKosy 3a 

HHTepec K pa6oTe, J1.6.0KyH~, ~.T. Tonoposy, r.)]OMOKOWY H IO.Bonbcpy 38 o6Cy)!{lleHH51, 
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