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It has been s hown by Shapiro, Blokhintse v a nd llo lin sky / 1.6 .' th a t on e may oht a in <JU antita tive data on the 11- - cap-

lure interaction constants from the value of the asymmetry coefficient in th e an~ular distribution o f neutrons due to 

~~--capture in nuclei . 

llelow are given the results of the asymmetry coefficient measurement for 11 - - capture in cal c ium. On e may draw 

the conclusion from this data that for high energy threshold of neutron detection the values for th e asymmetry coe ffi cient 

' l ! are close to -1 and do not agree with th e value for the asymmetry coefficient calculated in re f. • ' basing on th e uni -

versal weak interaction theory. 

The angular distribution of neutrons emitted in nuclear absorption of pol a ri zed 11-mesons is of th e form ' 1-3 . 

N(()) - 1 + A cos () 

where () is the angle between the direction of mu-meson spin and the direction of neutron emittance, P 
IJ. 

(I) 

is th e 

residual polarization of the~~- -meson in the K -orbit of the mesonic atom, P, and p 
y 

are the coe ffi cien ts tak in p; 

the detection of evaporation neutrons and gamma rays / 2,3/ into account, ~ is the coeHicient depending upon th e 

interaction constant and neutrino energy , E is neutron energy, {:3 (E) is the coeHicient taking into account nuc-

lear properties 111; normally in registering neutrons with the threshold detector the value of the ooe££icient /3 (E;.,) 

averaged over the detected part of the spectrum is taken, where En is the threshold of neutron detection. 

Various groups of experimentators have measured the coefficient A in 11- -capture in some nuclei. The results of 

experiments performed for En =3-7 ~leY are summarized in refs. / 2,3/ where it has been shown that th e experimen­

tal value a may be close to -1, if the preference is given to the value "'(j (En) calculated by the s hell rnodel /1 / . 

/8 I 

In the present note the results of measurements of A at various thresholds of En from 7 to 23 \1e Y are given· · 

Neutrons were registered by recoil protons with a laminated scintillation detector not sensitive to gamma-rays / 4/ . 

The angular distribution of neutrons was studied by the method of precession of ;.L- -meson s pin in the magnet ic fiel d. 

In order to obtain the precession curves simultaneously at different thresholds of En photographing of the distributi on 

N (~ , t) was performed. The values of A for various thresholds were found from the measured di s tribution : 

(3) 

where () = w t + -;- , w is the precession frequenc y of ~~- meson spin, r is11 --meson life time in calcium; 

N 
0 

, A, C sre coefficients searched for by the least squares method with an electronic computer. In the second 

column of Table 1 are given the values of A which were obtained by using the lifetime in calcium 

r = ( 0.333 :: 0.007) 1()6 
se/ 5/ . The value of r = ( 0.335 2" 0.008) 1r/> sec measured by us coincides with 

the previous one. In the third column of Table 1 are given the values of x1 
• the number of experimental points for 

each En is equal to 11. The count of recoil protons at the threshold En = 7 'le Y is approximately 25 times larger 

than that at the threshold En= 23 MeV. Fig. 1shows the values of A versus En for r = (0.333±.0.007) 10-6 s e c. 

and Fig. 2 shows one of the precession curves ( En= 19.5 \oleY) corrected for lifetime. 

3 



Muon polarization P
11 

was measured also by th e precession method (by analogy' with ,' 2/ ) and turn ed out to be 

~ = 0.190 i 0.015. 

Since for higher thresholds P and P ore rather close to unit/21. then from the data of Table 1 it foll ows that n y 

for thresholds of EO .? 19 MeV the value for "U ' j3 ( En) is close to unity within :!:: 15%. 

Usuall / 1.6/ for the sake of comparison with the experiment· the value l:l th is quoted whi ch was cal cu lated for 
0 

eor 

the average energy in the neutron spectrum of the direct process for Ca 
4 

l:l h - 0.41/ 6/ wi th >.. =- gA ; gv= 1. 25 
t eor 

K=gp/ gA= 8 and M = g M/ g v = 3. 7 , where g , g , g , ~ are the vector, pseudo-vector, induc ed 
V A P 6 M 

pseudo-scalar and weak magnetis m constants. 

Apparentl y there are no nuclear effects whi ch might provide th e value a fj (fhJ noti ceably exceedi ng unity. 

Consequentl y, a~- ( 1 i 0.15). 

Usi ng the formula for a from ref. / 1/ we obtain that for higher thresholds En = 20 ~leV a theor - 0.34 

with K = 8, and does not ex ceed the value a theor = - 0.52 for each K Emp loyin g the same formula one 

may obtain th at at the level of one experimenatl error in a 40 _? K ~ 18 

>.. ~ 3.1 

a t the level of th e doubled error 46 ~ K 2: 12 

>.. 2: 2.1. 

One of the possibilities of interpreting this result within the universal weak interactio n th eory is given in re£. 1
71

. 

The detai led information on this investigation will be published in JETP. 

The authors wish to thank L.I.Lapidus, A.I.~1ukhin, V.G.Zinov, B.Pontecorvo, I.A. Shapi rq, Yu.A.Scherbakov fo r 

the discussion of the results. and I.Ivanchenko for calculations performed with an electronic computer. 
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7,0 0,054 .!.. 0,012 I 9,6 

II,O o, 100 ! 0, 016 IO, I 

14, 0 0,134 ... 0,020 7,6 

18,0 0 ,193 ! 0,025 7,5 

19 , 5 0 ,234 ! 0,026 7,0 

23,0 0,235 ! 0,040 5,0 
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F ig. 1. Dependen ce of the asymmetry coefficient A upon the neutron 
detection thres hold En· 
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Fig. 2. Precession curve for 1'h = 19.5 MeV. 
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Eaceea B.C., PoraHoB B.C., lJepHoropoaa B.A., lf)KaH )KyHb-aa 

illliiM'ISK M.M. 

Yrnoaoe pacnpeAeneHHe HeATpOHOB oT ~-3axaaTa B 

B KSnbUHH AnH p83HhlX 9HepreTH'IeCKHX UOpOrOB . 

Ha p83HbiX noporax perHCTpSUHH He HTpOHOB B HHTepBane OT 

7 MaB A O 23 MaB H3y'lanSCb SCHM MeTpHH B yrnOBOM pacnpeAene­

HHH H9HTpOHOB N "' 1 + A p p. COS (} OT f.L- -3SXBSTS B KSnbUHH • 

.LlnH noporoB per~cTpauHH"~ 10 MaB H3MepeHHoe 3HS'IeHHe Koacp­

cpHuneHTa SCHMMeTpHH . 6nH3KO K -1 C TO'IHOCTbiO + 15% ; OCTSTO 'I­

HSH nonHpH38UHH J.I--M930HOB paBHS p IL = O,l90 ! 0,015. no­

ny'leHHbie pe3ynbTSThl UpOTHBOpe'IST YHHBepcanbHOH TeOpHH cna6b!X 

B38HMO A eACTBHH, 

Pa60T 8 H3 A 8 e TCH TO n bKO HS SHrnHH CKOM H3hlK6, 

fipenpMHT 06~AMHeHHOf'O IIHCTHTYT8 IAepHbiX HCCAe.QOBaHHit 

,lly6Ha.l983. 

Evseev V.S. , Roganov V.S., Chemogorova V. A., Chang Run-hwa, 
Szymczak \1. 
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Angular Distribution of Neutrons Due to p.=Capture in Calcium for Various Energy 

Thresholds 

On a various thresholds of neutron registration in the 7 7 23 MeV region assymet­

ry in the angular distribution Nn- 1 + An PIL cos() of neutrons from It-- c apture in 

calcium was investigated. For threshold ~ 10 \leV the measured value of assymetry 

coefficient is close to -1 within ± 15 % ; residial polarisaton of IL --mesons was 

found to be P = 0, 190 + 0.015. These resalts are in discrepancy with universal 
IL 

weak interact;on theory . 
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