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This short neutrino oscillations history is focused to the period up to June 1998, from the point of view of a researcher working in the past
MACRO experiment at the Gran Sasso Laboratory, scheduled to talk at the Takayama conference just before the historical Tataaki Kajita's talk.
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Bernardini asked me to write an
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Later in 2016 a book was published
by Aracne editions

On October 2015 the Royal Swedish Academy of Sciences announced that the
Nobel Prize in Physics 2015 was assligned to Takaaki Kajita and Arthur B.
McDonald for the discovery of neutrino oscillations, which shows that neutrinos
have mass. This is the academic acknowledgement of a result which has deeply
modified our understanding of fundamental physics. In about twenty yewars of
exciting discoveries neutrino physics has changed from a pioneering discovery
activity into a mature precision science. In this volume we collect a set of articles
presenting modern issues of neutrino physics.

1968 beginning of the solar neutrino anomaly.
Why more than 30 years to establish neutrino
oscillations?

1986 Start of the atmospheric Atmospheric Neutrino study

neutrino anomalies
IMB and later Kamiokande
In 1992 a result on the IMB stopping
muons excluded oscillations

in the MACRO, magnetic monopole
search, proposal (1984)

Question to McDonald (raised by Cabibbo) during a meeting at the
Accademia dei Lince1 organized by Milla Baldo Ceolin in 2003

Several reasons

esociological: difficult to admit that particle physics could be done with
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Gran Sasso laboratory), approved only in Dec 1999. Some CERN

countries voted against the beam (even 1f most of the money was
INFN)

B of IMB conppletely excludes the red star that represents the presently accepted the improvement obtainable with our experiment.
oscillation values. This wrong result generated great confusion and slowed down

the claim of the discovery

Fig. (2]1_3 Modulation factor of upward-going muons as a fonction of zenith
sagle. Solid lines are hesed on 50,000 simulated events, The dats paints
the resuits of a simulated experiment of two years duration.
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Takayama neutrino 1998 conterence, agenda June 5 Takayama Conclusions
9.10 Contained events and Soudan?2 (E. Peterson) main result the muon — | Frovaey T
deficit in iron in agrement with water detector and in agreement with o Lok Probabiliey v v serile 2%
oscillations ( - c Bvns w"_ag; I
9.35 Upward-going muons and MACRO (F.Ronga) I was quite nervous. Our —— e m
results different from the one of Kamiokande. Possibility to have an - o ) S

with maximum mixing and dm2 = a few

units in 10-3 eV2 iy consistent with all the
MACRO Data

« Note : In this kind of plots there is

no information on the goodness of

the agreement of datu with the hypothesis
You assume that the model is correct

immediate denial by a much better experiment like Superkamiokande. Paolo

Only Warning

Bernardini already presented our results to the Vulcano workshop. (Phest=17%). PR by o e et s of
« The regions ure smaller than the one expected == Stutistical Fluctunation or Hidden
from the "sensitivity” (statistical fluctuaton?) Physics?

Figure 3. Slides of the MACRO presentation at "neutrino 1998". The slides are still
on the conference link http:/ /www-sk.icrr.u—tokyo.ac.jp/nuo8/scan/index.html.
Similar slides had already been shown by Paolo Bernardini six days earlier at the
Vulcano workshop 1098

9.55 Results from Kamiokande and SuperKamiokande (T.Kajita)

I was very happy after the Kajita talk. Our results were in complete agreement

with SK and new Kamiokande data. Of course the statistical evidence was much

lower (3 0 1n 1998 ==> 5 o with the full data set in 2000) NEUTRINO 1998 SUPERKAMIOKANDE (T. KAJITA)
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B. Barish) waited for the green light from his colleague and friend Koshiba to submit
to the arXiv the paper soon after that of SK
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Figure 4. Slides of the Super-Kamiokande presentation at neutrino 1998.
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