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TABLES OF EXPERIMENTAL DATA

CHECK OF V-A VARIANT IN j8 DECAY OF NUCLEI

B. G. EROZOLIMSKII

Kurchatov Atomic Energy Institute

1. ABSENCE OF ADMIXTURES OF S, T, AND P VARIANTS IN THE HAMILTONIAN

Investigated process

Angular correlation of neutrino
and electron in He6 decay*

The same in Ne^ decay*

The same in Ar35 decay**

Angular correlations in the decay
of the polarized neutron

Decay of Pr144

Experimental data

Measured quantity

Constant a of correlation 1 +
*<yl<#P&v (p p _ u n i t vec-
tors)***

The same
The same

Constant A in the correlation 1 +
A(v/c)Spe. Constant B in the cor-
relation 1 + B(rpe*** (o - unit
vector in spin direction)

Longitudinal polarization and
electron spectrum

Result

-0.319+0,028
— 0.3351+0.0030

— 0.33+0.03
+ 0.85+0,12
4-0.97+0.14

A=— 0.114±0.019
B=+0 .88+0 .15

Theoretical value
(V-A variant)

- 1 / 3

- 1 / 3
1

Maximum 'contributions

1 CT'CA IS

<0,05
<0.006

<0.06

<0.1

I Cs/Cy |>

<0.1

<0.1

I cp/cA |

< 5
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*Pure Gamow -Teller transition
**Almostpure Fermi transition. Matrix element M(J_T = 0.1 ± 0.05 for Ar35, according to the data of Calaprice et al. f9] (1965)

ory we have for the neutron a 1-1M 2 . , IM2 + >. „
1 + 31X12 • -1 - i_i_si jus • "

o l ^ - l 2 - ^ , v h e r c
• 2 1 + S I J U " ' W h e r e \ = CJCy

(It should be noted that according to Bereny f7] numerous data on the K capture and positron decay probability ratio K/fThave
made it possible to establish that the limiting value of the coefficient of the Fierz term is I b | < 0.014.

2. RATIO OF VECTOR AND AXIAL CONSTANTS

Investigated process

Neutron decay

Decay of polarized neutron (angular correlations)

The same

Decay of polarized Ne19 nuclei (angular cor-
relations)

Comparison of (fr)n with (fr)o+ -*• Q* **

Experimental data

Measured quantity

Constant of ev correlation (see Table 1)

Correlation constants A and B (see Table 1)

Constant D of triple correlation of the type
l + D(v/c)9[peXp\,]*

Constant D

Neutron half-life

*Fnr trip v m i n t D MPMG-T 2 Im X „ , M matriTf He
1/3 M% + M%T\i.\*' r U ~ J

Result

- 0 . 0 9 + 0 . 0 4

Data in
Table I.

+0.04±0.05
+0.023±0,04
+0.007+0.013

+0.002+0,014

11.7+0,3 min
10,8+0,15 min

ments.

Value J.=CA/CV=| k I e'9

IM

1.22±0.12

1.25±0,05

1,18+0.028
1.23+0,015

e

175°+6°
177°+5°

179.1°+1.6°

180.2°±l,6°

**(fr) for 0*^- 0* transitions is assumed to be 3127 ± 77 sec, according to the data in the review of Bhalla ["] (1966).
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3. LONGITUDINAL POLARIZATION OF ELECTRONS IN B DECAY

(presented in view of the presence of experimental data contradicting the theory)

Group of data confirming the theory:

a) | p \ = v/c

b) |p|<v/c, but the spectrum is suitably dis-
torted, making it possible to attribute the
position to nuclear effects

Group of data contradicting the theory

Characteristic examples
Nucleus

p32M+-»0+
(/-forbidden)

ln114

E(l, MeV

0.2-0,5

0.9-1.5

0.2
0,08
0.04

1.25
1.25
0.34

0.34
0.145
0.090
0.060

0.340
1.250
0.540

IPIv/c

0.994+0.006
1,00+0.01

1.01+0.02

0,99+0.03
0.92±0.03
0.72+0.1

0.934+0.015
0.94+0.015
0.91±0.03

0.94+0,03
0.80+0.05
0.71+0.07
0.56+0.06

0.93+0.03
0.96+0.015

l.OO7±0.026
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Remark

Averaging over all the results up to 1963.

Analogous decays were obtained with decays of
B>2, Na22, Ga™ Smls3, and Tl203 accurate to
3-4%.

Analogous differences were observed in Cd115

Au1", and Bî and can be well explained
when the spectrum distortions are taken into
account (see I23] and I26])

Analysis of known nuclear effects does not
explain such strong deviations I26].

Strong decrease of polarization in the region
Eg <. 0.25 MeV is not accompanied by any
deviations in the spectrum (Nazarenko f26])

Very important case, since the transition is
allowed. Unfortunately, the results by
various authors are contradictory.

4. MAXIMUM POSSIBLE DEVIATIONS FROM TOTAL NEUTRINO POLARIZATION FOR THE MODEL IN WHICH
v and v DIFFER IN THE SIGN OF THE HELICITY

Investigated process

Double (3 decay

Experiment of Davies

"The parameter

antineutrino.

Experimental data

Measured quantity

Half life of Ca48 (lower limit)

Searches for the reaction ve -{- Cl37 —>
—* Ar3' + e"

Result

>2-1020 yrs
>l-1021 yrs

<Jexp<0.9.10-«cm2

Maximum value of theparameter* s characterizingthe deviation from 100 % vpolarization

.ro.os*)

<0.02*»)

<0,12"»)
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Calculation of 5max

taken from [™|

5 = _IffiL j . the relative admixture of right-screw neutrino, or 5 = -^-—, i.e., the relative admixture of left-screw
"left "right

"Value of 6 is calculated from the formula 5 ^ h e p r (»PP« l™t of neutrinoless decay)

***5 = gexp _ where otheor — 7 X 1CT43 cm2 was calculated for the case v = T (S = 1) with allowance for the possible formation of Ar37
"theor

in the excited state ["].

1 J. B. Vise and B. M. Rustad, Phys. Rev. 132, 2573
(1963).

2C. H. Johnson, F. Pleasonton and T. A. Carlson,
Bull. Amer. Phys. Soc. 8, 333 (1963).

3T. A. Carlson, C. H. Johnson and F. Pleasonton,
Phys. Rev. 132, 2239 (1963).

4M. T. Burty, V. E. Krohn, T. B. Novey, G. R. Ringo
and V. L. Telegdi, Phys. Rev. 120, 1829 (1960).

5J. S. Allen, Rev. Mod. Phys. 31, 791 (1959).
6Von H. Daniel and S. A. A. Zaidi, Ann. Phys. (DDR)

17, 33 (1966).
7V. K. Grigor'ev, A. P. Grishin, V. V. Vladimirskii,

E. S. Nikolaevskii, and D. P. Zharkov, Yad. Fiz. 6, 329
(1967) [Sov. J. Nuc. Phys. 6, 239 (1968)].

8 J. Dierker and H. Wegener, Preprint, Heidelberg,
Marz (1965) (cited from private communication).



TABLES OF E X P E R I M E N T A L DATA 533
9 B. G. Erozolimskii', L. N. Bondarenko, Yu. A.

Mostovoi, B. A. Obinyakov, V. P. Zakharova and V. A.
Titov, Yad. Fiz. 8, 176 (1968) LSov. J. Nuc. Phys. 8, 98
(1969)].

1 0F. P. Calaprice, E. D. Commins, H. M. Gibbs and
G. L. Wick, Phys. Rev. Lett. 18 (21), 918 (1967).

11 A. N. Sosnovskii, P. E. Spivak, Yu. A. Prokof ev,
I. E. Kutikov and Yu. N. Dobrynin, Zh. Eksp. Teor. Fiz.
35, 1059 (1958) [Sov. Phys.-JETP 8, 739 (1959)].

12C. J. Christensen, A. Nielsen, A Bahnsen, W. K.
Brown and B. M. Rustad, Phys. Lett. B26, 11 (1967).

13E. der Mateosian and M. Goldhaber, Phys. Rev. 146,
810 (1966).

14C. S. Wu, Int. Conf. Nuclear Structure, Tokio,
September 1967.

15H. F. Davis, Bull. Amer. Phys. Soc. 4, 217 (1959).
16 A. A. Borovoi and S. V. Loboda (Private communi-

cation) .
17G. Schatz, H. Rebel and W. Biihring, Zs. Phys. 177,

495 (1964).
18H. Weninger, J. Stiewe, H. Muusz and H. Leutz,

Nucl. Phys. A96, 177 (1967).

19C. P. Bhalla, Phys. Lett. 19, 691 (1966).
20J. Van Klinken, Nucl. Phys. 75, 145 (1966).
21D. M. Kaminker, V. M. Lobashov, V. A. Nazarenko,

L. F. Saenko, G. I. Kharkevich, and A. I. Egorov, Zh.
Eksp. Teor. Fiz. 47, 1668 (1964) [Sov. Phys.-JETP 20,
1121 (1965)].

22 P. E. Spivak, L. A. Mikaelyan, I. E. Kutikov and
V. F. Apalin, Nucl. Phys. 23, 169 (1961).

23 A. I. Alikhanov, Slabye vzaimodelstviya (Weak Inter-
actions, Fizmatgiz, 1960.

24 J. Van Klinken, Nucl. Phys. 58, 283 (1964).
25R. O. Avakyan, G. L. Bayatyan, M. E. Vishnevskii

andE. V. Pushkin, Zh. Eksp. Teor. Fiz. 41, 681 (i960)
[Sov. Phys.-JETP 14, 491 (1962)].

26 V. A. Nazarenko, Dissertation, Inst. Theor. and
Exp. Phys., 1966.

27D. Berenyi, Nucl. Phys. 48, 121 (1963).
28R. Lo'hken and H. Rebel, Zs. Phys. 194, 234 (1966).
^ E . P. Calaprice, E. D. Commins and D. A. Dobson,

Phys. Rev. B137, 1453 (1965).

Translated by J. G. Adashko


