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Ricardo Americo Broglia was born in Cordoba, Argentina,
in 1939.

He graduated at Instituto Balseiro of the University of Cuyo
and obtained his Ph.D. in Buenos Aires under the direction
of Daniel Bes in 1965.

(,Queres Vivir una aventu ra
retito C|ent|f|ca en la Patagonla?

Bqlseiro

From Ricardo’s personal notes:

| went to Buenos Aires to do my doctoral thesis
with Daniel Bes, who had just returned

from the Niels Bohr Institute in Copenhagen
after a 10-year internship.

In his luggage, in addition to porcelain

from Kongelik Fabrik, he carried three or four
central problems of nuclear physics of

the time, problems that in less than two years
a group of four very young people (Zuker,
Federman, Maqueda, Broglia) have solved,

in a continuous discussion, and open to all
members of the group. So open that we often

forgot to whom the research topic under
discussion "belonged". Typical of this magical
atmosphere of a high-level school is the fact
that | wrote Maqueda's doctoral thesis

and he wrote mine (the assignments had
already been approved by the teaching staff).
In the face of competition.
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Abstract: We study the properties of the collective states (pairing vibrations) which are associated
with fields changing the numbers of particles. In particular, we discuss which processes may be
enhanced by the coherence in the pairing-vibration state.

The pairing vibration appears as a low-energy collective mode in the case of a
residual two-body interaction such that the nucleus should be sufficiently close to the
transition point between the single-particle and a superconducting system, and if

there exists at least two well-defined groups of single-particle levels in such a way
that the spread on energy within each group should be significantly smaller than the
distance between the two groups.

The operator which specifically feels the coherence of the collective state corresponds
to the two-body transfer processes.

In spherical nuclei, the most promising cases are the closed-shell nuclel. The main
characteristic of the resulting spectrum is the existence of a low-energy 0* state which
is populated with the same intensity as the ground state. Such spectrum appears to
exist in 2°®Pb although residual effects must have at least quantitative importance.



The Niels Bohr Institute, Copenhagen
Post-doc (1965-68) and then staff from 1970 after 2 years in Minnesota
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Yearlv p.nllylltpl of Institute staff and puesis at The Niels Bohr Institule, on the recurrence of Niele Bolr's birthday on 7 October 1970. Courtesy of The

Nivls Bohr Instibate, © O lh'l}',"l‘.



Copenhagen:
the cradle of quantum mechanics




The Bohrs: father and son

ROTATIONAL STATES OF
ATOMIC NUCLEI
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g mod Nieds Bobr in Copenhagen in 1954, after Aage's thesis defeace. Courtesy of Nuels Bohr Archive
peahagen.
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KUNGLIGA SVENSKA
VETENSKAPSAKADEMIEN
HAR DEN 17 OKTOBER 1975
BESLUTAT ATT MED DET

NOBELFR{=

SOM DETTA AR TILLERKANNES DEN
SOM INOM FYSIKENS OMRADE
GJORT DEN VIKTIGASTE
UPPTACKTEN ELLER UPPFINNINGEN,
GEMENSAMT BELONA

AAGE BOHR OCH
JAMES RAINWATER
FOR UPPTACKTEN AV SAMBANDET MELLAN
KOLLEKTIVA RORELSER OCH
PARTIKELRORELSER | ATOMKARNOR,
SAMT DEN DARPA BASERADE UTVECKLINGEN
AV TEORIEN FOR ATOMKARNANS STRUKTUR.

STOCKHOLM DEN 10 DECEMBER 1975




ALL ALONG HIS CAREER:
STRUCTURE AND REACTIONS, THE TWO INSEPARABLE FACES OF THE SAME MEDAL

1965 (FROM LATER PERSONAL NOTES) 1991 2021

In the morning of 4th October 1965 , I (RAB) sat in a rather
crowded auditorium A of the Niels Bohr Institute to attend the
first of a series of lectures on nuclear reactions which were to

be delivered by Ben Mottelson. In the following spring term,

the Monday leZtures were expected to deal withgthg sugject of H EAW ION

nuclear structure and the lecturer to be Aage Bohr, as it duly REACT'ONS The Nuclear
happened. After Ben’s lecture, an experimental group meet- :
ing took place in which experimentalists, as it was the praxis, Cooper Pair
showed their spectra, likely not yet completely analyzed, Structure and Reactions
while theoreticians attempted at finding confirmation of their G. Potel and R. A. Broglia

predictions in connection with specific peaks of the spectra.
In the afternoon I would continue with the calculation of
pairing vibrations I was carrying out in collaboration with
Daniel Bes, as well as discuss with Claus Riedel on how to use
this information to work out two-nucleon transfer differential
cross sections for lead isotopes, quantities newly measured at
the Aldermaston facility by Ole Hansen and co-workers. Within
this context it did not seem surprising to me, nor to the rest of
the attendees of Ben’s lecture as far as I recall, that reactions
and structure went hand in hand, to the extent that practitioners
aimed at checking theory with experiment. Given this back-
ground, reinforced through the years by my association with
Aage Winther and Daniel Bes, aside from that with Aage Bohr
and Ben Mottelson, it is only natural that I view structure and
reactions as the two inseparable faces of the same medal.

PARTS | AND Il
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COHERENCE PROPERTIES OF TWO-NEUTRON TRANSFER REACTIONS o

AND THEIR RELATION TO INELASTIC SCATTERING TWO-NEUTRON TRANSFER REACTIONS
R A BROGLIA AND THE PAIRING MODEL

The Niels Bohr Institute, University of Copenhagen, Copenhagen, Denmark

C. RIEDEL Ricardo A. Broglia
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The description of many-body systems at low energy in terms of “‘ele-
. kol J2 = mentary modes of excitation™ (see, e.g., Noz 65) is very useflul in the case of
. Vg nuclei (see BM 69). “Elementary modes of excitation™ as used here com-
prise collective (rotations and vibrations) as well as quasiparticle excitations.




THE DEVELOPMENT OF NUCLEAR FIELD THEORY IN THE ‘70S
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Nuclear Structure, Vol. 1l

In the preceding parts of Sec. 6-5, we have considered some of the
consequences of the particle-vibration coupling in renormalizing the pro-
perties of the elementary modes of excitation and producing interactions
between them. The systematic treatment of the particle-vibration coupling
amounts to a nuclear field theory, which incorporates in a consistent
manner the consequences arising from the fact that the quanta are built out
of the same degrees of freedom as are the particle modes of excitation.

The Finite Quantum
Many-Body Problem

World Scientific Series in 20th Century Physics vﬂl. 45

Ricardo A Broglia

editor




THE FERMION HAMILTONIAN IS MAPPED ON THE NUCLEAR FIELD THEORY HAMILTONIAN WHICH TREATS BOTH

FERMIONIC (HF STATES) AND PHONONIC (RPA STATES) DEGREES OF FREEDOM
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Nuclear Physics A260 (1976) 77—94.

ON THE MANY-BODY FOUNDATION
OF THE NUCLEAR FIELD THEORY

D.R BESt
Comusidn Nacional de Energia Atémica, Buenos Aires, Argentina tt
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A SET OF RULES IS DEFINED TO TAKE INTO
ACCOUNT THE OVERCOMPLETENESS OF THE NFT
BASIS AND TO RESPECT THE PAULI PRINCIPLE IN
THE PERTURBATIVE EXPANSION




NFT IS APPLIED TO UNDERSTAND THE WIDTH OF
COLLECTIVE GIANT RESONANCES:
THE COUPLING TO 2P-2H STATES
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ROLE OF THE NUCLEAR SURFACE IN A UNIFIED DESCRIPTION OF
THE DAMPING OF SINGLE-PARTICLE STATES AND
GIANT RESONANCES

P. F. BORTIGNON

University of Padova, Istituto di Fisica Galileo Galilei, Padova, and INFN, L. N. Legnaro, Italy
and
The Niels Bohr Institute, University of Copenhagen, DK-2100 Copenhagen ), Denmark

and
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Reviews of Modern Physics, Vol. 55, No. 1, January 1983

Damping of nuclear excitations

G. F. Bertsch

< \ﬁ/ . \r/ _
Department of Physics and Cyclotron Laboratory, Michigan State University,
East Lansing, Michigan 48824
P. F. Bortignon
University of Padova, Istituto di Fisica Galileo Galilei, Padova and INFN, L.N. Legnaro, Italy
R. A. Broglia

The Niels Bohr Institute, University of Copenhagen, DK-2100 Copenhagen 0, Denmark
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On a numerical level, the calculated widths are general- < L
ly within a factor of 2 of the empirical values. However, 27
there is a systematic tendency for the empirical damping
to be underestimated by theory, showing that our under- ! iy o
standing is not yet complete. The theoretical strength &t .
function often has much more structure than that ob- '
served experimentally. The doorways themselves must be >
strongly mixed with states of even higher complexity. A ;
complete description of damping would require an under- 1
standing of the mixing at each level of complexity, but Sl

this remains for the future.



EXTENSIVE ANALYSIS OF THE EFFECTS OF THE COUPLING OF SINGLE-PARTICLE LEVELS TO
OTHER MODES OF EXCITATION IN 3HE, ELECTRON GAS, NUCLEAR MATTER AND NUCLEI

208Pp

PHYSICS REPORTS 120, Nos. 1-4 (1985) 1-274.
DYNAMICS OF THE SHELL MODEL
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Eur. Phys. J. A (2019) 55: 222

DOI 10.1140/epja/i2019-12742-2 THE EUROPEAN

PHYSICAL JOURNAL A

Regular Article — Theoretical Physics

Pier Francesco Bortignon as a scientist*

R.A. Broglial?:2

! Department of Physics, University of Milan, via Celoria 16, 20133 Milan, Italy
2 The Niels Bohr Institute, Blegdamsvej 17, DK-2100 University of Copenhagen, Copenhagen, Denmark

Hnares cpisiaelot ol Mgl s o ey 1 I vividly remember the summer of 1981 at Santa Bar-

bara when we (Pier Francesco and myself) together with
George Bertsch wrote the Review of Modern Physics pa-
per on the damping of nuclear excitations. The initial re-
mark of George regarding the project was something like
“now there is something to review”. He was referring to
the recently published Nuclear Physics paper concerning
the role of the nuclear surface on the damping of nu-
clear motion, a paper in which Pier Francesco had demon-
strated his mastery in the subtleties of finite many-body
techniques by identifying the doorway states to the com-
pound nucleus, for both single-particle motion and giant
resonances.

@ Springer




THE GIANT DIPOLE RESONANCE IN HOT NUCLEI

|. Gallardo, M. Diebel, T. Dgssing,
R.A. Broglia, Nucl. Phys. A443 (1985)
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W.E. Ormand, PF. Bortignon, R.A.
Broglia, A. Bracco, Nucl. Phys. A614

(1997) 217

1998

P. F. Bortignon
A. Bracco

R. A. Broglia
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1985-2011: FULL PROFESSOR AT MILANO UNIVERSITY

“It might seem unnatural that | have left what is

one of the most prestigious physics institutes in

the world (even though | have kept my research

chair there) to create a new theoretical nuclear

physics group in Milan.

Having learned in Copenhagen, from the school

created by Niels Bohr, not only physics but above

all what a great school of research and thought

at the highest level was, | did not doubt back in 1986
that the time had come to move again.

Basic scientific research needs only one thing in order
to develop: a positive atmosphere.

The antiscientific period that Denmark went through

at that time was not the right one to be able to continue
developing what was at the time the most important
nuclear theoretical physics group in the world.

In particular, in a few years we had lost all the brightest
young people to the United States for lack

of research positions.

At the Department of Physics of the University of Milan

| was able to create a theoretical nuclear physics group
whose theoretical production places it today among the
strongest in the world. Furthermore, | have been able

to create an interdisciplinary group that deals with neutron
stars, molecular aggregates, protein folding and the design
of unconventional drugs.

Our group has gone from a dream (shared only with

the late Prof. Francesco Resmini, former director of the
Milanese superconducting cyclotron project) to a reality
of great value.”



A strong collaboration with the y-spectroscopy community between
Milano and Copenhagen and experimentalists and theoreticians
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The EUROBALL Steering Committee has reviewed the status of the project following
the recommendations of July 1989 and considered the impact of a variety of events
which have taken place in the past nine months.

A three month Workshop held in Copenhagen last autumn was devoted to nuclear
structure with large arrays. It elucidated some of the novel and exciting physics which
are opened up by the EUROBALL project. The material produced during this work-
shop will be invaluable in preparing proposals to use current arrays and providing the
scientific justification for the later phases of EUROBALL.
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Nuclear Physics A457 (1986) 61-83 UNDERSTANDING THE ROTATIONAL

DAMPING OF ROTATIONAL MOTION DECAY OF WARM NUCLEI:
B. LAURITZEN and T. D@SSING ROTATIONAL DAMPING

The Niels Bohr Institute, University of Copenhagen, Blegdamsvej 17, DK-2100 Copenhagen &, Denmark
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Physics Reports 268 (1996) 1-84

FLUCTUATION ANALYSIS OF ROTATIONAL
SPECTRA

T. DOSSING, B. HERSKIND, S. LEONI, A. BRACCO, R.A. BROGLIA, M. MATSUO,
E. VIGEZZI

*The Niels Bohr Institute for Astronomy, Physics and Geophysics, University of Copenhagen, Risa 4000
Roskilde, Denmark
®Dipartimento di Fisica, Universita di Milano, Milano, Italy
°INFN, Sezione di Milano, Milano, Italy
dYukawa Institute for Theoretical Physics, Kyoto University, Kyoto, Japan
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Pairing fluctuations in rapidly rotating nuclei

Y. R. Shimizu* and J. D. Garrett’

The Niels Bohr Institute, University of Copenhagen, DK-2100 Copenhagen @, Denmark

R. A. Broglia
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NUCLEAR ROTATION KILLS THE STATIC PAIRING GAP
IN DEFORMED NUCLEI BUT PAIRING FLUCTUATIONS
CAN STILL PLAY AN IMPORTANT ROLE
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40 years of collaboration: Francisco Barranco

DEPARTAMENTO DE
FISICA ATOMICA Y NUCLEAR

Universidad de Sevilla

ESTUDIO DE LAS FLUCTUACIONES Y CORRELACIONES
EN EL ESTADO FUNDAMENTAL DEL NUCLEO

Tesis Doctoral Diciembre 1985 :
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A MODEL FOR ADIABATIC LARGE AMPLITUDE MOTION: SUPERFLUID TUNNELING

Nuclear Physics A512 (1990) 253-274
223Ra -S> 209Pb+14c LARGE-AMPLITUDE MOTION IN SUPERFLUID FERMI DROPLETS

F. BARRANCO
G.F. BERTSCH
R.A. BROGLIA and E. VIGEZZI

Local minima as a function of deformation parameter correspond to

a spherical Fermi sphere in momentum space.

Shape changes distort the fermi sphere. Sphericity is restored by

jumps of pairs of particles a level crossings, connecting local minima.
This gives a criterion to determine the number of level crossings
between the ground state and the scission point.

The pairing interaction makes pairs of particles jump at level crossings:
pickup from upsloping levels and stripping unto downsloping orbitals ;
The collective inertia D depends on the number of crossings n and on the

strength of the pairing interaction G:

(_ h* d*D(¢)
2D d¢

e 7775/ /2 ’////‘//
Y s
Y ,/7///,;/////// %

///7/:/47 I%

N\

¥ V(E)) P.(£) = ED,(£).

., 2G n?

A2+ A



log t,,, (s)

Decay Q (MeV)

theory exp.
ey (') 31.28 13.5 >15.77
ks ('C) 32.39 1.7 > 14.35
22pa ("*C) 33.05 10.6 11.02 (0.06)
Bpa (*“C) 31.85 13.2 15.2 (0.05)
Mpa (*“C) 30.53 16.3 15.9 (0.12)
25a¢ ("*C) 30.47 17.7 >18.34
26pa (*“0C) 28.21 22.0 21.33(0.2)
BOTH (*Ne) 57.78 26.2 24.64 (0.07)
22Th  (**Ne) 55.97 31.7 >27.94
Bipa (**Ne) 60.42 228 23.38 (0.08)
232 (*Ne) 62.33 21.0 21.06 (0.1)
33U (*Ne) 60.50 24.3 24.82 (0.15)
24U (**Ne) 58.84 27.5
B4y (*Ne) 59.47 28.0 D)
By (*Mp) 74.13 28.2 25.75 (0.06)
P'Np (*°Mpg) 75.02 29.1 >27.27
28py  (**Mpg) 77.03 21.5
28p, (”Mg) 75.93 28.8 25.7 (0.25)
L8py,  (P28i) 91.21 28.6 25.3(0.16)
2 Am (**si) 93.84 26.4 >25.3:>24.2

APPLICATIONS TO:

DECAY OF SUPERDEFORMED
BANDS

DECAY OF K-ISOMERS




Co-director of 10 summer schools

THE SCIENCE AND CULTURE SERIES — PHYSICS

INTERNATIONAL SCHOOL OF
HEAVY ION PHYSICS

oLt & e b 3rd Course:
RICO FERM Probing the Nuclear Paradigm with Heavy lon Reactions

Perspectives in
Many-Particle Physics

Editors: R. A. Broglia, P. Kienle and P. F. Bortignon

World Scientific




Varenna 1987
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1987
7 - 17 July

CIV COURSE
Directors: RA. BROGLIA and J.R. SCHRIEFFER

Frontiers and borderlines in many-particle
physics

MARINARI - The lattice strong interactions: an introduction,

- J. LEGGETT - The guantum mechanics of a macroscopic vaniable: some

recent results and current issues,

M. RICE - Heavy fermions

A. BROGLIA - Theory of relaxation, phase transitions and tunneling in
nuclei.

. M. BRINK - Quantum effects in heavy ion reactions.

BERTSCH - Collective motion in Fermi droplets.

SCHRIEFFER, D.P. AROVAS - The quantum Hall effect.
W.ANDERSON - 50 years of the Mott phenomenon: insulators, magnets,
solids and superconductors as aspects of strong-repulsion theory.

J. SCALAPINO - Numerical simulation of many electron condensed matter
sysiems,

BAYM - Moments at the relativistic borderline: nuclei and rotating
superconductors.



Symposium ofi,~ i “For his countless contributions
inite Many-Body Systems o;:l th bcfaswn to the theory of nuclear

' conemal ofthedany af‘m“’('V structure and reactions which
have made it possible, inter
alia, to understand the elastic
and plastic properties of these
systems”

7

Rotating Superfluidity in Nuclei.

G. F. BERTSCH(*), R. A. BROGLIA (**¥) and R. SCHRIEFFER (***)
Villa Monastero, Varenna sul Lago di Como - Como
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SUPERFLUIDITY AND PARTICLE-VIBRATION COUPLING

Fifty Years
Nuclear BCS

Pairing in Finite Systems

B world scientific

1.5

A, (MeV)

@ J. Terasaki et al., Nucl.Phys. A697(2002)126;
/ @ » v F. Barranco et al, EPJ A21 (2004) 57
v
& and v \\6‘* A. Idini et al. PRC 85 (2012) 014

cf. V. Soma’, C. Barbieri, T. Duguet,

\ / PRC 84 (2011) 064317 ;PRC87 (2013) 011303




PHYSICAL REVIEW C 72, 054314 (2005)

Pairing matrix elements and pairing gaps with bare, effective, and induced interactions

F. Barranco,! P. F. Bortignon,>? R. A. Broglia,>** G. Cold,>* P. Schuck,’ E. Vigezzi,? and X. Vifias®
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Z=1 free Fermi gas
Z<1 correlated Fermi system
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TWO-PARTICLE TRANSFER
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HALO NUCLEI: STRUCTURE AND REACTIONS OF 1L
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HALO NUCLEI: STRUCTURE AND REACTIONS OF 1L
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NEUTRON STARS: FIRST QUANTUM
CALCULATION OF THE STRUCTURE
OF VORTICES IN THE INNER CRUST
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METAL CLUSTERS AND FULLERENES
ANALOGIES WITH ATOMIC NUCLEI
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ELSEVIER Surface Science 500 (2002) 759-792

The surfaces of compact systems: from nuclei to stars

The vibrations of the surface of finite many-
body systems dress the single-particle motion,
renormalizing its properties and consequently, the
properties of the entire system. In fact, in their
trajectories particles bounce, most of the time,
elastically off the surface. From time to time, how-
ever, they set the surface into vibration, vibration
which can be reabsorbed at a later time by the
same particle or by another particle. In the first
case the particle carries around a vibration and
becomes effectively heavier, which thus modifies,
among other things, the specific heat of the system.
In the second case, the vibration becomes a mes-
senger between two particles, and thus acts as a
glue. The resulting interaction is particularly effi-
cient in producing pairs of particles. These pairs of
particles have properties that are very different
from those of single particles. In particular they
may behave collectively as a liquid without vis-
cosity, or, if charged, without resistance. That is,
as a superfluid or as a superconductor.

R.A. Broglia **

® Ions

Metal cluster
(surface plasmon)

e Electrons

7% Jellium
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Atomic nucleus

(Giant dipole resonance)

® Protons
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A FINAL REFLECTION- PW. ANDERSON

4 August 1972, Volume 177, Number 4047 SCIE NCE

More Is Different

Emergent properties vs .reductionism
Broken symmetry and the nature of

the hierarchical structure of science. The reductionist hypothesis may still
be a topic for controversy among phi-
P. W. Anderson losophers, but among the great majority

of active scientists I think it is accepted
without question. The workings of our
minds and bodies, and of all the ani-
mate or inanimate matter of which we
have any detailed knowledge, are as-
sumed to be controlled by the same set
of fundamental laws, which except
under certain extreme conditions we
feel we know pretty well.



“state” ever has that structure. It is
fascinating that it was not until a cou-
ple of decades ago (2) that nuclear phys-
icists stopped thinking of the nucleus as
a featureless, symmetrical little ball and
realized that while it really never has a
dipole moment, it can become football-
shaped or plate-shaped. This has ob-
servable consequences in the reactions
and excitation spectra that are ctndied
in nuclear physics,

But it needed no new
knowieage or fundamental laws and
would have been extremely difficult to
derive synthetically from those laws; it
was simply an inspiration, based, to be
sure, on everyday intuition, which sud-
denly fitted everything together.

The basic reason why this result
would have been difficult to derive is
an important one for our further think-
ing. If the nucleus is sufficiently small
there is no real way to define its shape

rigorously: Three or four or ten par-
ticles whirling about each other do not
define a rotating “plate” or “football.”
It is only as the nucleus is considered
to be a many-body system—in what is
often called the N = oo limit—that such
behavior is rigorously definable. We say
to ourselves: A macroscopic body of
that shape would have such-and-such a
spectrum of rotational and vibrational
excitations, completely different in na-
ture from those which would character-
ize a featureless system. When we see
such a spectrum, even not so separated,
and somewhat imperfect, we recognize
that the nucleus is, after all, not macro-
scopic; it is merely approaching macro-
scopic behavior. Starting with the fun-
damental laws and a computer, we
would have to do two impossible things
~——solve a problem with infinitely many
bodies, and then apply the result to a
finite system—before we synthesized
this behavior.



A. Bohr:

The condensates in superfluid systems involve a deformation of the field
that creates the condensed bosons or fermion pairs. Thus, the process of addi-
tion or removal of a correlated pair of electrons from a superconductor (as in
a Josephson junction) or of a nucleon pair from a superfluid nucleus consti-
tutes a rotational mode in the gauge space in which particle number plays
the role of angular momentum (73). Such pair rotational spectra, involving
families of states in different nuclei, appear as a prominent feature in the
study of two-particle transfer processes (74). The gauge space is often felt as a
rather abstract construction but, in the particle-transfer processes, it is ex-

perienced in a very real manner.
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Protein folding

| have always done the same thing ...
If you do something new, you have to play in Premier League...



The protein folding problem

How can a linear sequence of aminoacids
fold into a specific, biologically active,
three-dimensional structure in a short time
?1t is extremely difficult to answer with ‘ab
initio’ molecular dynamics simulations

Broglia’s idea: there must exist specific, strongly interacting aminoacids
that once in contact, determine the process. This is in analogy with the case
of nuclei, where e a few ‘hot orbitals’ can determine a symmetry breaking
phenomenon, like the transition from spherical to deformed shapes.
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Spin-off universitario Fold LES

nuovo paradigma per il disegno di farmaci
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Broglia worked almost up
to the end of his life.

Next year an experiment
at INFN Legnaro
Laboratory will test his
idea, concerning the
gamma-ray emission in
coincidence with two-
particle transfer between
superfluid nuclei, in
analogy to gamma-ray
emission from Josephson
junctions in condensed

matter.
PRC 103 L021601 (2021)

The Tiniest Superfluid Circuit in Nature

Piotr Magierski

Microwave radiakion

s |
-

vy radiation

APS/Alan Stonebraker

Figure 1: (Top) Sketch of a Josephson junction, in which Cooper pairs tunnel through a barrier (green)
between two superconductors (blue). In the ac Josephson effect, an applied dc voltage produces an
oscillating, or ac, current, leading to the emission of microwave photons. (Bottom) Potel and co-workers
have shown that a similar description applies to colliding nuclei [4]. As the nuclei approach, neutron
pairs tunnel back and forth between them, causing the emission of gamma-ray photons. Show Less

P. Magierski
Physics 14, 27 (2021)
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A similar, incipient superradiant Josephson-like phe-
nomenon 1s expected to arise in the case of the nuclear
heavy-ion reaction under discussion from an ensemble of cor-
related Cooper pairs [, ~ 8 (2), 11650 (ON1)] undergoing
the coherent back and forth quasielastic Cooper-pair transfer
process. In what follows the associated y-emission probabil-

ity 1s calculated.
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