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Public letter to the group of the Radioactives at the district society meet-
ing in Tubingen:

Physikalisches Institut Ziirich, 4. Dec. 1930
der Eidg. Technischen Hochschule Gloriastr.
Ziirich

Dear Radioactive Ladies and Gentlemen,

As the bearer of these lines, to whom I graciously ask you to listen, will
explain to you in more detail, how because of the “wrong” statistics of
the N and ©Li nuclei and the continuous B-spectrum, I have hit upon a

desperate remedy to save the..” exchange theorem™3 of statistics and the

law of conservation of engrgy. mgm the Essnblhtx that there gggld
exist in the nuclei electrically n gutral Nﬂlﬁliii that 1 wish to call neu-

trons, which have sein g and obex the exclusion grincigle and which

further differ from light quanta in that they do not travel with the velocity
of light. The mass of the neutrons should be of the same order of magni-
tude as the electron mass and in any event not larger than 0.01 proton
masses. — The continuous B-spectrum would then become understand-
able by the assumption that in B-decay, a neutron is emitted in addition to
the electron such that the sum of the energies of the neutron and electron
is constant. Now the question that has to be dealt with is which forces act
on the neutrons? The most likely model for the neutron seems to me,
because of wave mechanical reasons (the details are known by the bearer
of these lines). that the neutron at rest is a magnetic dipole of a certain
moment p. The experiments seem to require that the effect of the ioniza-
tion of such a neutron cannot be larger than that of a y-ray and then p
should not be larger than ¢ * 10~ 13 cm.

For the moment, however, | do not dare to publish anything on this
idea and 1 put to you, dear Radioactives, the question of what the situa-
tion would be if one such neutron were detected experimentally, if it
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v erlicity of Neutrinos*

.
e

M. GOLDHABER, L. GropziNs, AND A.. W. Sunvar

- Brookhaven National Laboratory, Upion; New York
- (Received December 11, 1957)

A COMBINED analysis of circular polarization and
resonant scattering of v rays following orbital
electron capture measures the helicity of the neutrino.
We_:_};gve carried out such a measurement with Eu!5?m,
which decays by orbital electron capture. If we assume
the- most plausible spm-panty assignment for this
isomer compatible with its decay scheme,' 0—, we find
that the neutrino is “left-handed,” ie., o, -9,=—

znegative helicity).

 Our method may be illustrated by the following
simple example: take a nucleus 4 (spin /=0) which
decays by allowed orbital electron capture,. to an
excited state of a nucleus B(/=1), from which a v ray
is emitted to the ground state of B(/=0). The condi-
tions necessary for resonant scattering are best fulfilled
for those vy rays which are emitted opposite to the
neutrino, which have an energy comparable to that of
the neutrino, and which are emitted before the recoil
energy is lost. Since the orbital electrons captured by a
nucleus are almost entirely s electrons (K, Lz, - - - elec-
trons of spin S=1%), the substates of thedaughternucleus
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8 The Dark Side of Solar » Oscillakion
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v, &V, oscillation sensitivity
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periment!

Two examples for MiniBooNE (1 detector] measurementa:
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108 : CHAPTER 5. PHYSICS AT THE CNGS
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Figure 5.17: ICANOE 90% C.L. exclusion region in case no v, — v, are experimentally
observed.
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§ Dirac vs Majoramq

on\-.‘, ~dea aveilalle:

m
)
aL. =

possible only w/ Majorana

GENIUVS
Ye TPC w/ laser

2 (m ~
l-’)u_ = loa'o.V

nN.LinJ LMA rey \on



1.3. DoUBLE BETA DECAY 29

T GENIUS
S o
= :
1077 | i
HEIDELBER i
MOSCOW Gi- h%v
10| 1, )
3 NEMO 3 T
: 2005 7 2
10%| : 10 kg 2 :
¢ ! Caltech-
: - Neuchatel- :
10*] : : W ! vya
mecanr ] |  FLEGANT: - : TC
. ©8%) ! T ! Lékg
10° : : : :
i o + UCITPC ¢ Kiev i 2
Peking ; P @ : e 3
102 |06  : : I : s - 3
AR T : 3 : : :
“Ca “ca ™Ge ™Ge ¥se '“Mo'®Mo "Scd Hore 1o By, 1Ng
2,
E’ GENIUS KAMLAND
001 } » Xe in
: CUORE liquid
HEIDELBERG- NEMO3 20157 Scintillator
MOSCOW : sy 20107
01 : ucl
1999 10 kg
: o » TPC
: &  Milano! Caltech- : 1.6kg
i ELEGANT ; TeO, ; <
1 } ELEGANT : P 2008 :
i UCITPC : i
& P (eam) § Klev :
: ; . 4 :
10 | I |

“ca ®ca Ge Ge %se Mo '®Mo Wcg Wore e e "Ng
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