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Abstract 

It is shown that experiments. on the Primakoff effect on a spi~ 

less nucleus with polarized photons, give better possibilities to select 

contributions of coherent and noncoherent processes with an excited 

nucleus which has a nonzero spin value in final states. 'This gives 

new possibilities to make improvements in measurement of the 11 -me-
1 

son lifetime. 

zed 

'The expression for photoproduction cross section -with polari

_ga-nm~-rays (2). with expansion coefficients (3), fro~ /
3/ in a ge

neral case of arbitrary spin values J of nucleus levels contains 

< TJo > -mean values of spin tensors 
0 

T J O in the same reaction with 

unpolarized gamma-rays. For coherent photoproduction of spinless 

mesons on spinless nucleus 
1 
that is for the reaction of the type 

v+ o+ ➔ o++ 0 _, ( 0 ± denotes spin and parity vali:tes for particles and 

the nucleus )<TJ 0 > = 1,ao(0),,,1,and we have (4) for a cross section 
0 ' 

with polarized gamma-rays. Here do- 0 is the cross section with unpo-

lariz:d gamma-rays, Py -is- the degree of linear polarization of initial gam

-na-rays, ¢-is the angle between the reaction plane and the plane of 

the linear polarization • 

'The same results can be obtained by direct calculation. if one 

remembers that the transition matrix of photoproduction is reduced 
+ +- ... ➔➔ 

in this case to onlv one term M ( 0 -+ 0 0 ) = A ( e [ k y k T/ ] ) , 
➔ ➔ .. 

where e- is the polarization vector, and. k y , • k 17 are unit vectors 

along the -nomentum of initial ga -nma-rays an-:i the final T/ meson. 

For the cross-section of photopror:luction on the spinless nucle

us with excitation of nucleus levels with 0-, 1+- an-i o+ from (2) 

we have (5) - (7). 
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HenaeHo BeMnopan H np. Ill onpenenunu epeMR mH3HH T/. - Me30Ha 

no H3MepeHH10 KorepeHTHOro cpoTopomneHHR HefiTpanbHbIX TJ - Me30HOB B 

!(YnOHOBCKOM none smpa ( acpcpeKT TTpHM8KOBa). B CBR3H C 6onbll!HM HHTepeCOM 

K nonyqeHHOMY aKcnepHMeHTanbHOMY pe3ynbTaTy npencTaenReTcR uenecoo6-

pa3HbIM paCCMOTpeTb .B03M0)KHQCTb HCCnenoeaHHR acpcpeKTa ITpHMaKpBa C no

ngpH30BaHHbIMH y - KBaHT8MH, YKa38HHeM Ha qyBCTBHTenbHOCTb eenHqHHbl 

acpcpeKTa K nongpH38UHH cpOTOHOB RBnReTCR cpaKT CHnbHOfi KOppenRUHH BeKTO-
➔ 

POB aneKTPHqecKoro H MarHHTHoro nonefi E 
.: ➔ 

H H npH 2 Y pacna-

ne T/- H 1T O - Me30HOB, acpcpeKTHBHbifi narpaHmHaH KOToporo, KaK H3BeCTHO, 

HMeeT BHll 

➔ .. 

L tnt g¢(EH), ( 1 ) 

rne ¢ - eonHoBaR cpyHKUHR nceenocKanRpHoro Me3oHa, a g - KOHCTaHTa, 

CBR3b Me)Kny ceqeHHeM cpOTOPO)KneHHR nongpH30B8HHbIMH (du) H He

nonRpH30B8HHbIMH ( d 0- 0 ) cpOTOHaMH ycTaHaenueaeTCR 06IUHMH coo5pa)KeHHR

MH, KOTOpbie BbmOnHRIOTCR H npH npRMOM pacqeTe aMnnHTYllbI acpcpeKTa ITpH

M8KOBa. Bee Heo5xonHMbie cpeHoMeHonoruqecKHe cpopMynbI 5bmH nonyqeHhI 

BuneHbKHM H PbIHllHHblM 121 IlPH pacCMOTPeHHH HMH 3anaqH 06 onpeneneHHH 

qeTHOCTH qacTHU B peaKUHRX, Bbl3bIBaeMbIX y - KBaHTaMH, 

C noMOIUbIO pesynbTaTOB 121 Bb!pa)KeHHIO nng ceqeHHR peaKUHH y+o .. O+ s 

MO)KHO npunaTb BHU 

da=do-
0 

(1 + IPy 
2" J 

cos 2 ¢ I a J ( s ) < T 0 

J qeT, 

3 

> 
0 

) . (2) 



3uecb p )' - CTeneHb llHHeHHOH nollSij)H3aUHH KBaHTOB, cf, - yron Me:lK.rtY 

nnOCKOCTblO peaKUHH H nnoCKOCTblO llIIHei!:Hofi noiISij)HSaunn. CornaCHO 13 1, 

.. ( s + -½ J )! 
a 1 (s)=(-1)" 2 1 (2J+1)----[ (2s-J)I i/2 

1 ] ' 
(s--J)! (2s+J+1)! (2 s+ 1) 

2 
(3) 

a <. T' o > o 
J 0 

- cpeL1Hee 3Ha'ieHne T B TOfi >Ke peaKUHH C HenollS!pH30BaH-

HhIM ny'iKOM, I = -,I tn / I f OTHOCHTellbHas:i 'ieTHOCTb 'iaCTHU B Ha'iallb-

HOM H KOHe'iHOM COCTOSIHHSIXo Dns:i peaKUHH )' +· 0 + ➔ 0 + + 0-

I = 1 , <Too> ... 1 
0 

a O (0) -+ 1, 

Ilns:i oeaKIIHH 
+· 

y+o ➔ o-+o I""-· 1 0 ±, oaHa'iaeT cnHHbI 

H 'ieTHOCTH SILlep H 'iaCTHU). 

. J O . 
nns:i HSMepeHns:i < T > 0 , eoo6we roeops:i, Heo6xounMo npoeoanTb ao-

nonHnTellbHhie 3KCnepnMeHTbl. B cnyqae KorepeHTJ{OI'O !pOTOPO:lK.rteHH.SI, KOI'.rta 

BHyTpeHHee COCTOSIHHe SIL1ep co cnHHOM H 'ieTHOCTblO o+ He MeH.s:ieTc.s:i, Ha-

6op BellH'iHH < T J 
O > 0 CBOltHTC.SI K eunHHUe x). Torua Bblpa>KeHHe Llll.SI ce-

'ieHHfl !pOTOpO>KlleHHSI 'f1 ( 11 O ) Me30HOB CBOJ:tHTCfl K 

d a = d a 
O 

( 1 + P y cos 2 cf, ) 
(4) 

B npouecce peaKUHH .SlllPO MO:lKeT, KOHe'iHO, nepefiTH n Ha eoa6ym.rteH

Hhle ypoBHH ( HeKorepeHTHOe qJoTopo>Ki:teHne). nns:i TaKnx nepexoaoe ( 4), aoo6-

IIIe roeops:i, He HMeeT MeCTa, PaCCMOTpHM, .tlll.SI npHMepa, nepeXOJ:lbl .Slllep Ha 

ypoBHH 1) Q-, 2) 1+-, 3) Q+, 

~ . 
3TOT pe3ynbTBT MOJKHO nony'lHTb H 003 o6pameHHH K 0611l11M ,PopMynaM. 

llocTBTO'lHO 3BMeTHTb, 'ITO aMnnHTYJlB ynpyroro ,J,oropO)KJleHHH nceBJlOCKBnRp-

HOro Me30HB HB 6eCCllHH0BOM HJlpe M ( 0 + .. 0 +) • A ( e [ k .. y k .. 1/ ] ) CO/lep:IKHT 

nHJIIb OllHy cxanRpny10 aMnn11TYllY A. 

4 

nns:i 3THX cnyqaee ·cooTBeTCTBeHHO HMeeM: 

(1) 'da =· d a· ( 1 - Py cos 2 ¢, ) (5) 
0 • . 

(2) d a= d a-
0 

[ 1 + Py cos 2 cf, ( .:.L - 2 Y: 10 < T 2 o >. ) ] 
..... 3 · 3 0 

(6) 

3) d a = d a 
O 

( 1 + Py cos 2 cf, ) • (7) 

Dea 3HaKa B (6) COOTBeTCTBYIOT ltBYM 3Ha'ieHHSIM 'ieTH0CTefi ypOBHeH co cnH• 

HOM 1. Ma ( 7) BH.tlHO, 
0

'iTO B 3KCnepHMeHTaX C n011Sij)H30BaHHbIMH !pOTOHaMH 

He HM88TC.SI npoCTOH B03MO:lKHOCTH OTllH'iHTb KorepeHTHoe qJOTOp0:>Kll8HHe. 

+ . 
y+A(O+) .. A(O )+ 71 

OT peaKUHH BH.rta 

+ . 
y + A ( 0 +) -+ A* ( 0 ) + 'T/ 

( A* - aoa6y>KJ:t8HHOe .s:iapo) no aaBHCHMOCTH Ce'ieHHSI OT nollSij)H3aUHH qio

TOHOB, B 3TOM cnyqae Heo6XOJlHMhI, HanpHMep, uonollHH'tellbHbie H3MepeHH.SI 

3HepI'HH 'iaCTHU B KOHe'iHOM C0CTO.SIHHH HllH npeaenbHbJX yrnoa BbineTa Meao-

Ha, 

OuHaKO cyweCTBYIOT 6eccnHHOBbJe .s:iapa, y KOTOpblX ece eoa6y}K)l8HHb!8 

ypoBHH OTllH'ialOTCSI no cnHHy H 'i8THOCTH OT OCHOBHOI'0, K TaKUM .SIJlpaM OT-

204 
HOCHTCSI 82 Pb 122 • Ce'ieHHe !pOTOPO}KJleHHSI Ha TaKOM SIL1pe HMeeT BHJl 

d a=· d a + d a , 
Kor. HeKOI'. 

I'Jle Ce'ieHHe KorepeHTH0I'O !pOTOpO}KlleHH.SI 

d" KOI'. 
d a ( 0 + .. 0 +) =· d a 

O 
(0 + ➔ 0 +) ( 1 + Py cos 2 cf, ) , 

5 



a ceqeHHe HeKorepeHTHoro ¢oTopo*aeHHR 

du 
HeKor. = ~ du ( 0 +➔ s P). 

B > 0 

B 9TOM cnyqae no 38BHCHMOCTH d U OT yrna cp MO)l{HO oueHHTb ceqe-

HHe KorepeHTHoro ¢oTopo*aeHHR. B uaeanbHOM cnyqae, cornacHo (4), 

npu P cos 2 cf, .. -, 1 
y U KOr "" Q, 

npu Py cos 2 cf, = 1 u 
Kor 

2 u 0 

HcHo, qTo B aMnlIHTyay KorepeHTHOro ¢oTOPO)l{aeHHR K8K qacTb BXOaHT 
l 

H aMnlIHTyaa ¢oTopo)l{aeHHR B KYlIOHOBCKOM none Rapa. BKnaa 9TOil auarpaM-

MbI, BenuquHa KOTOpott CBR38Ha C BpeMeHeM )l{H3HH Me3oHa, onpeaensieTCR 

no xapaKTepHoil yrnoBOil 38BHCHMOCTH 111• 

TaKHM o6paaoM, npoaeaeHue aKcnepuMeHTOB no uccneaoaaimro a¢¢eK

Ta IlpHM8KOBa C nonRpH3OB8HHblMH ¢oTOH8MH, no-BHaHMOMY. nO3BO11ReT yBe

nuqHTb TOqHOCTb onpeaeneHHR BpeMeHH )l{H3HH . T/ - Me3oHa. 

ABTOpbI 6naroaapHbI BeMnopaay, BpaUHHH, n106encMe10 u C.M.BuneHb

KOMY 38 none3Hbie o6Cy)l{aeHHR. 
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