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The Beginning

The first historical measurements of the p/p - ratio and
various ldeas of theoretical Interpretations
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ANTIPROTONS ARE PRODUCED IN HIGH ENERGY INTERACTIONS-
AND POSSIBLY BY EXOTIC SOURCES

Collisions of High Energy ' L Annibilation of
Cosmic Rays With the i . Exotic Particles
Interstellar Gas : ;

Cosmic Rays Leaking
Out of Antimatter

Evaporation of
Primordial Black

Ho 4




La Fisica delle Particelle Elementari si affacciava nuovamente nello
Spazio dopo 1 grandi successi del decenni prima dell’avvento degli
acceleratori (1954-1956)



MASS MatterAntimatter Space Spectrometer

The first historical measurements of the p/p - ratio and
various Ideas of theoretical Interpretations
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CERN Ottobre-Novembre 1987
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Prinz Albert

Aldo Morselli, INFN Roma Tor Vergata Stato e Prospettive della Fisica delle Astroparticelle , Universita Sapienza Roma 23 Nov 2017



Prinz Albert 5 Settembre 1989 L’INFN torna al Top dell’ Atmosfera

Aldo Morselli, INFN Roma Tor Vergata Stato e Prospettive della Fisica delle Astroparticelle , Universita Sapienza Roma 23 Nov 2017 14
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WIZARD sulla Freedom

IL NUOVO CIMENTO VoL. 105 B, N. 2

WiZard: a Program to Measure Cosmic-Ray Antiprotons
and Positrons, and Search for Primordial Antimatter.

R. L. GOLDEN
Particle Astrophysics Laboratory, New Mewxico State University - Las Cruces, NM

S. P. AHLEN and J. J. BEATTY
Department of Physics, Boston University - Boston, MA

H. J. CRAWFORD and P. J. LINDSTROM
Space Sciences Laboratory, University of California - Berkeley, CA

J. F. ORMES and R. E. STREITMATTER
NASA Goddard Space Flight Center - Greenbelt, MD

C. R. Bowgr, R. M. HEINZ and S. MUFSON
Department of Physics, Indiana University - Bloomington, IN

T. G. GuzIK and J. P. WEFEL
Department of Physics and Astronomy, Lowisiana State University - Baton Rouge, LA

S. A. STEPHENS
Tata Institute for Fundamental Research - Bombay, India

J. H. Apams, K. E. KROMBEL and A. J. TYLKA
Naval Research Laboratory - Washington, DC

M. SivoN and K. D. MaTHIS
University of Siegen - Siegen, B.R.D.

P. Picozza

Dipartimento di Fisica, Universita di Roma Il «Tor Vergata» - Roma, Italia

G. BARBIELLINI

CERN - Geneve, Switzerland
Dipartimento di Fisica dell’Universite - Trieste, Ftalia

G. Basini, F. BONGIORNO and M. Riccr
Laboratori Nazionali INFN - Frascatt (Roma), Italia

A. CopINO

Dipartimento di Fisica dell’Universita - Perugia, Italia
INFN - Sezione di Perugia

C. DE MARZO and B. MANAGELLI

Dipartimento di Fisica dell’Universita - Bari, Italia
INFN - Sezione di Barti

P. GALEOTTI
Laboratori di Cosmogeofisica del CNR - Torino, Italia

P. SPILLANTINI and M. BOCCIOLINI

Dipartimento di Fisica dell’Universita - Firenze, Italia
INFN - Sezione di Firenze



IL NUOVO CIMENTO VoL. 102 B, N. 6 Dicembre 1988

Application of Silicon-Detector Technology to Experiments in
Space. An Option for the Astromag Facility.

G. BARBIELLINI and A. VACCHI

INFN - Trieste
CERN - Geneva, Switzerland

G. BasiNi, A. MorseLLI, M. OccHIGROsSI and M. Riccl
INFN Laboratori Nazionali di Frascoti (Roma)

F. BONGIORNO

INFN Laboratori Nazionali di Frascati (Roma)
Dripartimento di Metodi e Modelli Matematici dell’Universitd, «La Sapienza» - Roma

P. SPILLANTINI and YI-F. WANG_
INFN - Firenze

R. BERNABEI, M. P. DE PAsCALE and P. Picozza

Dipartimento di Fisica dell’Universita «Tor Vergata» - Roma
INFN Laboratori Nazionali di Frascati (Roma)

A. CopiNO and M. MENICHELLI

Dipartimento di Fisica dell'Universita di Perugia
INFN - Perugia



WIZARD si rafforza

" INSTRUMENTS
s F‘; & METHODS
& . IN PHYSICS
(= RESEARCH
ELSEVIER P 5. AL W—

WiZard Si—W imaging calorimeter: a preliminary study on its particle
identification capability during a balloon flight in 1993

F. Aversa *, G. Barbiellini ", M. Boezio *, U. Bravar *, A. Colavita *, F. Fratnik *,
P. Schiavon *, A. Vacchi *, N. Zampa *, V. Bidoli , M. Candusso °, M. Casolino °,
M.P. De Pascale ", A. Morselli ®, P. Picozza °, R. Sparvoli °, M. Bocciolini €,

F. Celleti 7, N. Finetti °, M. Grandi °, P. Papini °, A. Perego °, S. Piccardi °,

P. Spillantini ¢, G. Basini ¢, F.M. Brancaccio ¢, G. Mazzenga ¢, M. Ricci ¢, R. Bellotti °,
F. Cafagna “, M. Castellano °, M. Circella ¢, C. De Marzo °, G. De Cataldo °, N. Giglietto °,
B. Marangelli ¢, A. Raino ¢, P. Spinelli ¢, M.T. Brunetti *, A. Codino , C. Grimani ',
M. Menichelli f, M. Miozza ‘, F. Bronzini %, R.L. Golden ", S.J. Stochaj ®, S.A. Stephens ',
J.W. Mitchell 1, J.F. Ormes ’, R.E. Streitmatter ’, M. Hof ¥, W. Menn ¥, M. Simon *

" Dipartimento di Fisica and Sezione IN.F.N. dell'Universita di Trieste, Italy
® Dipartimento di Fisica and Sezione L.N.F.N. dell’Universita di **Tor Vergata®", Roma, Italy
© Dipartimento di Fisica and Sezione IN.F.N. dell'Universita di Firenze, haly
* LN.F.N. Laboratori Nazionali, Frascati, Italy
* Dipartimento di Fisica and Sezione IN.F.N. dell’Universita di Bari, Italy
* Dipartimento di Fisica and Sezione I N.F.N. dell’Universita di Perugia, ltaly
¥ Dipartimento di Fisica and Sezione IN.F N. dell'Universita **La Sapienza’", Roma, Italy

¥ New Mexico State University, Las Cruces, 11SA
" Tata Institute of Fundamental Research, Bombay, India
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RIM (Russian Italian Missions)
Il primo accord 22 Maggio 1993
Tre missioni

PROTOCOL
of the discussions held in Moscow on May 24-26, 1993,
between INFN and Moscow Engineering Physics Institute
(MEPAI) on collaboration in Astroparticle Physics

Following the letter of the INFN President of May 19, 1993, (see Annex 1
to the present Protocol), an INFN Delegation visited from 24 to 26 May 1993
MEPHI in order to discuss a possible collaboration in the field of Astroparticle
Physics.

The INFN Delegation, composed by Prof. P.G.Picozza, Vice-President of
INFN, by Prof. P.Spillantini, Director of the INFN Section of Florence, and by
Dr. M.Gigliarelli-Fiumi, Director for INFN International Affairs, met Prof. A.V.
Shalnov, Rector of MEPhI and Prof. A.Galper, Head of C.Ph. Laboratory of
MEPhI.

During these discussions the main lines of a joint rescarch work on a large -
ray telescope have been agreed and presented in Annex 2 to the present Protocol.
Results of discussion have been included in Annex 3.

The two parties also took note of the ofler made by the All-Russian Research
Institute of Electromechanics (VNIIEM) of Moscow declaring their readiness to
grant the installation of a silicon telescope to search for y-ray sources in the
energy range between 100 MeV and 100 GeV in their satellite which, according
to their programs, is scheduled to be launched in 1996-97.

INFN an MEPhI agreed that a detailed feasibility study of all the scientific and
technical aspects, in particular related to the installation of the silicon detector
in the satellite, is needed.

Such a study, to be completed by 30 October, 1993, should be contracted by
INFN to VNITEM.

INFN and MEPI, however, will follow in close co-operation with VNIIEM,
the development of the above study.

Finally, INFN and MEPhI agreed that a specific ”Memorandum of Under-
standing” between the two Institutions should be concluded in view of better
implementing their scientific collaboration. It was also agreed the joint work
program to be carried out before 30 October 1993 ( Annex 4)

(l’-ruf. P.G.Picozza
~(/ <

Prof. A(}a]pcr/—_'M EPhI




| Referee Commissione |

e Ettore Fiorini, Marcello Coradini, Paolo Giubellino, Emanuela Meroni,
Ludovico Riccati, G. Barbarino (fino al 2000)

* |l loro completo appoggio e stato fondamentale per non sparire

* La prima richiesta: mostrate di essere capaci di mandare un pezzo di
ferro in orbita con i russi



Sil-EYE Missions




3 Settembre 1995

[’INFN nello Spazio

Sil-Eye 2
1998
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Nuclear Instruments and Methods in Physics Research A 354 (1995) 547-552 NUCLEAR

INSTRUMENTS
& METHODS
IN PHYSICS
RESEARCH
ELSEVIER —seclonA

The GILDA mission: a new technique for a gamma-ray telescope
in the energy range 20 MeV-100 GeV

G. Barbiellini , M. Boezio 2, M. Casolino °, M. Candusso °, M.P. De Pascale °,
A. Morselli ®*, P, Picozza ®, M. Ricci ¢, R. Sparvoli °, P. Spillantini ¢, A. Vacchi *

* Dept. of Physics, Univ. of Trieste and INFN, Italy
> Dept. of Physics, Il Univ. of Rome ' ‘Tor Vergata’’ and INFN, laly
® Dept. of Physics, Univ. of Firenze and INFN, Italy
9 INFN Laboratori Nazionali di F rascati, lraly

Reccived 5 August 1994

Abstract

In this article a new technique for the realization of a high energy gamma-ray telescope is presented, based on the
adoption of silicon strip detectors and lead scintillating fibers. The simulated performances of such an instrument (GILDA)
are significatively better than those of EGRET, the last successful experiment of a high energy gamma-ray telescope,
launched on the CGRO satellite, though having less volume and weight.
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PAMELA

The Magnetic Spectrometer PAMELA for the
Study of Cosmic Antimatter in Space

O. Adriani’. B. Alpac?, G. Barbiellini®, L.M. Barbier*, S, Bartalucci®, R. Bellotti®,
G. Basimi®, M. _Buggm'l_igi‘,'ETTEGE:]E’TF M. Brancacciol. U. Bravar®, F. Cafagna®,
'M:Candusso’, R. Cardarelli’, P. Carlson® M. Casolino”, M. Castellano®,

G. Castellini'. M. Circella®, E.R. Christian*, A.J. Davis®, G. De Cataldo®,
C.N. De Marzo®, M.P. De Pascale’, E. Fiandrini®, N. Finetti®, T. Francke®,

C. Fuglesang®, A M. Galper'?, F Giannim", N. Giglietto®, H.L._qudml‘,_!i-_ﬂﬂf.
S.V. Koldashov'®, M.G. Korotkov!?, J. Krizmanmic®, M.L. Lamorte®, M. Lanf{ranchi?,
P. La Riccia?, B. Marangelli®, L. Marnno®, R.A. Mewaldt?, V.V. Mikhailov'®,
J.W. Mitchell*. A A. Moiseev!? A. Morselli”, J.F. Ormes®, 1.V. Ozerov!?,

P. Papini', A. Perego', S. Piccardi!, P. Picozza?, M. Ricci®, P Schiavon?,
S.M. Schindler?, M. Simon'?, R. Sparvoli’, P. Spillantini!, P. Spinelli®,

S.1. Stochaj'!, R.E. Streitmatter®, O. Toker?, A. Vacchi®, V. Vignoli!,

S.A. Voronov!?, N. Weber®, N. Zampa®

1 Unwversita and INFN, Firenze, [taly. * Unwversita and INFN, Perugia, ltaly. 3 Universitd
and INFN, Trieste, ltaly. ‘NASA Goddard Space Flight Center, Greenbelt, USA.
Laborator: Nazionali INFN, Frascati, [taly. ® Universitd and INFN, Ban, ltaly. T
Universitd and INFN, Roma. [taly. ® Royal Institute of Technology, Stockholm, Swe-
den. '"Moscow Engimeering and Physies Institute, Moscow. Russia. '! Particle As-

trophysics Lab, New Mexnico State University, Las Cruces, USA. ' Universiidt Siegen,
Fachbereich Physik, Siegen, Germany.
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Afferire al nuovo progetto?

e Per anni Presidenti INFN e Commissione |l hanno
« consigliato» Wizard a convergere in AMS

 Per quale motivo tanta perplessita?

Percheé:



Perché?

* Un gruppo  giovane,
affiatato, entusiasta,
molto competente, che
credeva in cio che faceva
e desideroso di fare
qualcosa di veramente
importante.

* Un gruppo che si e fidato 4.

10 anni dopo



La Svolta: dicembre 1998

* Enzo larocci Presidente INFN

* Yuri G. Milov Deputy General Director of the Russian
Federal Space Agency

* G.M.Polishchuk Deputy General Director of the Russian
Federal Space Agency



PAMELA Experiment CERN-REC-2013-11

Memorandum of Understanding

between

The European Organization for Nuclear R h (“CERN?), rep d by the Director of
Research and Scientific Computing,

on the onc hand,

and

The Collaborating Institutions of the PAMELA Experiment (as listed in Annex 1), represented
by its Spokesp (or other appointed rep ive),

on the other hand,

herealier referred to as “Parties” or individually as “Party”.

Preamble

(a) The main purpose of the PAMELA Experiment (the “Experiment”) is the cbscrvatiop and
study of Cosmic Rays in Space, in particular antiparticles and possible signaturcs of Dark
Matter.

On 5th June 2013, in application of the provisions of CERN document "Recugnized
Experiments at CERN” (Amnex 2), the CERN Rescarch Board has granted to the Experiment,
on the dation of the Recognized Experiments Committee, extension of its status of

Recognized Experiment.

®

30 July 2013 Page 1 of 10 Memorandum of Understanding- RE2b

La FiIrma
Dec. 1998

Chamber of Commerce (Sweden). The place of arbitration shall be Stockholm and
the language of arbitration shall be English. The decision of this arbitration shall be
final and binding for both Parties.

17.3. The thirty (30) day period for resolution of disputes prior to arbitration
does not apply if either Party becomes insolvent or is subject to proceedings under
any law relating to bankruptcy, or in the event of an appointment of a receiver or
trustee or the assignment by either Party for the benefit of creditors.

ARTICLE 18: EFFECTIVENESS, TERM, CHANGES

18.1. The present Agreement shall become effective since the date of its
signature by two Parties.

18.2. The present Agreement shall expire in 6 months, after the date of
launch.

18.3. The Parties can extend the term of the present Agreement according to
the conditions to be agreed in additional agreement.

18.4. The present Agreement can be modified or added as a result of a
written agreement of the Parties.

18.5. In the case of premature termination of the Agreement, the articles
11,12,13,14,17 shall remain in effect.
The present Agreement is signed in the city of Rome in English, Italian and Russian
in two originals in each language, but the English version will be the only official
legal text. The English version shall be the only version which can be used for the
purposes of Article 17.

On behalf of INFN On behalf of RSA (Russia)

President of INFN Deputy Director General of the
Russian Space Agency

Piar ¥ lacse,

December 22, 1998
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Agreement Nel
Addendum

to the Agreement between
RSA
and

INFN

ebout the joint realization of the experiment "PAMELA"

(experiment RIM-2 of the Russian Italian Mission program)

GO ON!

Marzo 2001

cialists of NFN wi
“PANG LAY, durdng L2 sl
the integration works and tests in Baikonur.

i dnring the main stages of work with
at tue faciory “Frogress” in Samara, during

806!

ROSAVIAKOSMOS will provide specialists of INFN with admittance to the
electrical tests on the factory “Progress” in Samara, to the integration works and

tests in Baikonur. Business trips of INFN specialists are paid by INFN.

This Addendum to Agreement N.1 is an inalienable part of “Agreement between
ROSAVIAKOSMOS and INFN for the joint realization of the “PAMELA” experiment

of 22 December 1998 and is effective since the date of its signing.

For INFN For ROSAVIAKOSMOS
INFN President ROSAVIAKOSMOS

NAZIONALE DI FISICA RUOLEARE
IL PRESIDENTE
cc])
{1/:,?1‘, Eno laro ]

#_%LE. Larocei
« e MR 2001001

Director Deputy General

g
i




PAMELA nerl vari Istituti

Frascati Naples Rome Trieste CNR, Florence

el —on Russia:

D L Y

DOuanvecxkult

S_’Hmnmy:
>
coinci-

scintill. S4 v \
neutron
detector

proton antiproton

KunacL

VETENSK

Germany: u z;egri:':((hkhuk : .‘_\“.LB,;"” Lgcﬂing
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WIZARD

* Wizard ha seguito PAMELA in orbita per 10 anni fino alla perdita
delle comunicazioni con il satellite

e Pol, In Tor Vergata il gruppo Wizard ha preso due strade:
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