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Recollections about Nicola
Guido Altarelli



At the beginning of my scientific life 1 had two
great “Maestri”:

Raoul Gatto and Nicola Cabibbo

When | graduated in ‘63 Nicola was not in Rome.

Gatto was my thesis advisor and in ‘64 | followed him
in Florence (with Buccella, Maiani, Preparata)
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In the last fow years there has bDoan an increasing intorest in

at the Erlce the attribution of Approximate symmetries to eha world of strongly interact-

SCh OOI in 164 ing particles, with respect to both their strong interagtions and their
weak and electromagnetie cnes. The oldest example is that of the su(2)

invariance implied by I-spin acnasrvation. This symmetry i3 not exact,

INTRODUCTION

due to the electromagnetic interactions which break it. Such breaking,

Then aISO |n however, is, in general, "ynder control" owing to the gmallness of the
1 1 1 finp structure constant, and in moat cases we can put safe limits on the
65’ 66! 67 possible deviatlions from the oxaot aysmetry.

A different situation occurs in the (broken) SU(3) symmetry,
where the origin of the breaking is not yet properly identified, ard the
bropking itself can bo large enough to play an essential rele. In faet,
predictions based on the SU(3) symootry seem to be in fair agroement
somotimes, while at other times in wild dispgreenent (espscially in pro-

At times I even pesses involving four or @ore particlea) with experimontal results.
draftEd pa rt Of §till a different situstion cccurs in denling with SU(E) and

the other proposed symmetries which cennect space-tizme and internel

hiS Pro Ceedingsl warigblea. In fact, it has been conelusively shown (MoGlinm,

0'Raifeartaigh, Coleman) that sush symmetries cannoi be maact without

pordlicting with our aoss fundamental ideal on the atrueture of the

Hotea for firat three lectures taken b
Notas Ter fourth and fifth lectures £



The Erice School in those years was really great
The leaders of the field all went there

Two weeks, lectures at the blackboard, discussions,
students taking notes

Everybody was very young:

In ‘64 | was 23, Nicola 29, Gell-Mann 35, Feynman 46

Nicola was already a star but he was very accessible and
friendly with the students. Fortunately, | was able

to make a good impression on him, so that | established
with him an important contact for my future

Soon Nicola settled back in Rome



When Gatto moved to Padua in ‘67 the romans went
back to Rome, some of us via the US

In my case it was Nicola who directly contacted Zumino
to arrange that | go to New York University in ‘68

When back in ‘70 it was Nicola who invited me
to apply for a tenured position of Assistant Professor

in Rome which | got.

Thus in the ‘70’s a group started to form around Nicola
with myself and Maiani and then with K. Ellis, Petronzio,
Parisi, Testa, Martinelli...

We were studying the SM, charm, QCD,
the parton model.... before all these fields were

widely accepted by the community



A list of papers that Nicola signed with me (and Maiani)

The sigma term and low-energy pi-n scattering,
Guido Altarelli, M. Cabibbo (Rome U.), L. Maiani (REome, 1S3).
Published in Nucl.Phys. B34 (1971) 621-631

Magnitude of the sioma-term. chiral symmetry and scale invariance,
Guido Altarelli, N. Cabibbo (Rome U.), L. Maiani (Rome, I1SS).
FPublished in Phys.Lett. B35 (1971) 415-418

The Drell-Hearn sum rule and the lepton magnetic moment in the Weinberg mode! of weak and
electromagnetic interactions,

Guido Altarelli (Rome U.), M. Cabibbo (Rome U, & INEN, Rome), L.Maiani (Eome, 155 & INEN, BEome).
FPublished in Phys.Lett. B40 (1972) 41

Ihe Nucleon as a bound state of three quarks and deep inelastic phenomena,

Guido Altarelli (Rome U}, M. Cabibbo (CEEN & BEome U, & INEN, Eome), L. Maiani (Rome, 155 & INEN, Rome),
E. Petronzio (Rome L)

Published in Nucl.Phys. B69 (1974) 531-536

Enhancement of Nonleptonic Decays of Charmed Particles.

Guido Altarelli (Ecole Mormale Superieure & Rome L.}, M. Cabibbo (Eome U, & CEEN), L. Maiani (Ecole Mormale
Superieure & Rome, 155).

FPublished in Nucl.Phys. BB8 (1975) 285-288

Is the 3104-MeV Vector Meson the psi- Charm or the W07,
Guido Altarelli, N. Cabibbo, B, Petronzio (Rome U, & INFN, Eome), L. Maiani (Rome, 155 & INFM, Rome), G, Parisi
(Frascafi). INFN-ROME-592. Nov 1974.

Neutrino processes in a compound mode| for the nucleon,
Guido Altarelli (CEEN & Eome L), M. Cabibbo (CEEM), L._Maiani (Eome, 155), E. Petronzio (Rome LU.).
FPublished in Phys.Lett. B48 (1974) 435-439



Lepton Pair Production in Hadron-Hadron Collisions from an Explicit Parton Model,
Guido Altarelli, M. Cabibbo (Rome U, & INEN, Rome), L. Maiani (Rome, 155}, B, Petronzio (Rome L. ).
FPublished in Nucl.Phys. B92 (1975) 413

Weak Nonleptonic Decays of Charmed Hadrons,
Guido Altarelli, M. Cabibbo (Rome U, & INFN, Rome), L. Maiani (Rome, 1S3).
Published in Phys.Lett. BST (1975) 277

Possibility that I 'y M Ligt han CI T I I
G, Altarelli, M. Cabibbo (Eome U, & INEN, Eome), L._Maiani (Eome, 1SS & INFN, REome).
Fublished in Phys.Rev.Lett. 35 (1975) 635-63

Muon Number N ing P in G Theories of Weak | )
Guido Altarelli, L. Baulieu (Ecole Normale Superieure), M. Cabibbo, L. Maiani, R, Petronzio (Rome L. ).
Published in Nucl.Phys. B125 (1977) 285

Must the New Heavy Lepton Have its Own Neutrino?,

Guido Altarelli (Ecole Mormale Superieure), N. Cabibbo, L. Maiani, B, Petronzio (Rome ). 1977.
FPublished in Phys.Lett. B67 (1977) 463-466

Leptonic Decay of Heavy Flavors: A Theoretical Update.
Guido Altarelli, M. Cabibbo, G, Corbo, L. Maiani (Rome U, & INFM, Rome), G, Martinelli (Frascati).
Fublished in Nucl.Phys. B208 (1982) 365-380

Massive States From Massless Multiplets Of The N Extended Supersymmetry.

Guido Altarelli, M. Cabibbo, L. Maiani (Rome U.).
FPublished in Nucl.Phys. B206& (1982) 397-412

Many more papers were done by the same people
in different combinations



So the group was indeed very active and, even when

we were not directly working with him, we always
discussed with him

In those years most of our time was devoted to physics

Nicola’s large office was our regular meeting point
(even in his absence)

There was a very friendly and relaxed atmosphere
and we all liked our work very much.
Sometimes we also met with families

We had good international relations with many

visitors in Rome and we often traveled abroad

(with Nicola and Luciano we went to Schools in Gif and
Orsay, to the triangular meetings Rome-Paris-Utrecht etc)



In the ‘80°s we all became more important and each of us
took his own way

Nicola was absorbed with APE and then with INFN

For a period we had a closer relation when
he was President of the INFN and | was Director of the
Rome Section

Then | moved to CERN

But we continued to have many occasions to meet.
He appeared to appreciate the fact that | was well
informed on the physics at CERN and elsewhere and
he was interested to learn the developments



Nicola always made a terrific impression on me.

| consider Nicola as one of the most intelligent persons
| have met in my life. He had a broad range of talents
and qualities and was really a fine man in all respects

Certainly he had a very charismatic personality
and everybody respected him

His approach to physics problems was remarkable.
He was not fast (he could remain silent for a long
while) but was extremely lucid, sharp and deep.
Economy of words and of chalk but great efficiency.

From him wrong statements were very rare.



He has achieved great things in physics but he could
have done even more had he been more concentrated
on physics, but he had plenty of other interests:

literature, photography, building boats, computers,
telescopes......

Some people think he was lazy: my opinion is that he
only wanted to do what he liked to do.

In fact, when he was interested in something, he worked
hard



CERN

All over the years Nicola had a close connection
with CERN. He visited regularly, was a member
of Council, of the SPC etc

His most famous ‘63 paper on the angle shows CERN
as his affiliation

In 2004 he spent a year at CERN as guest professor.
As we know, he did a lot of good physics with the
NA48 Collaboration and brilliantly explained an
intriguing feature of the data on K --> 3.



Nicola Cabibbo 1935-2010

Gy Hrasceetia ] phskciats ol i v,
el o caraoer i Boami O 146 Rugnd,
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Bedese the discowery of guarks, he garee the
e Ferrlation of she wisak Cumend cou-
glings that in modem tems coreipends
10 the phersmenon of quark mixing. Ha
farrrrdation. in terms of the famaous Cabltis
arvgle, v Laber extended to three Lamiles
of ferrsion (and mone recinTly a0 apgled
bo peutring micng), and plays an ewsential
roie in Thie Standan Mode] of tundamental
ETaCihane.

Over the years hie applied his extremety
juckl, dieep and fAexible mind o a wide
range ol problemd. also including experi-
manty, wch as the mesiunement in 1563
of e electron helicity in muon decay, and
the conceplion and design of the parsile
tompunis AL which he developed. 1an-
ing In the eaily 1580, for e dmulation of
thee CHCTH thesory of thar strandg Inbersctions
oy dacrete dEe- HMEe

Highly respected for his beoad range of
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ardl poditical ared managesial vkills, Pe was
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b et Presactant of INFM feom 1963 10 1952
and Preudenm of EMEA, the ltalan enengy
ageray. from 19590 50 19454,

Singe 1953 he had been President of the
Pontifical Azaderry of Sowendds. Durineg
practically all of hiy sckienifc caveer he was
& Profes o in Rorre, where e b leading
actor in making the theery group one of the

mas seputed onei in Burope, Outitanding
ireeoriaty like Parish Tewta, Petronzio aced
Plartineeli were amaing hit srudenty, ARareli
and Makani wese among b younger ol
Ralscsiataws in the 19704

Thigghout his life ke had & continu-
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witined CLRN reguilaity.

Rcenthy, im 2004, he gpent a year at CERN
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The Matter of Origins
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In fusdamantal phsics, Ferseil
derannad S0 mote Speculatag ideas,
B A% & e uiiag theory ol lght, ind
efdify-epandent sSymmdtnes. He wasalsa
imerastad in aneas ather than field theary, for
exampl in the phrysics of Bremsstrahling in
crystals, andin some problems of statistcal
mechanics, pariiculary density Suciuaions
ngarcriicality, Inthe feld of high-enesgy
Prangmitoliiy bt workad 08 Suchar fones
B G (i - Tepdliedn SCallens]

A Laste for experimantal snd applisd

pivyies besng one of Faomatli's specal
chiiallerrilics, he sludied the problems
prosad by fuclédr enengdy and conceved of a
new bype ol nuclear eacioe A profofype was
buih near Bologna, whene Femett also lad thi
foendations o the Schoo and Latorainnes
Tor Mescinar Enginasring. Mer gid hesiop
Posing ang arswering fuesions selted 101
tegciang of phycics. oL any kevel snd irsigeed
Driaal dikEach in Scencesducation. He
resained sclie snd enthusishic in ressarch
umtil his wery Lasd yesars, ahways desply
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Kacopl Catibibed, o of e M I8 portant
Ihegraticnl phiysicists of dur Bme, died in
Rovme o 16 August.

Tha son of a Siciien lawyer, Miools was bom

inRomeon 10:Apdl 1935, He graduaied in
theoretical physics af the Uiniversita® & Roma
"La Sapiesga” in 1955 ender 1he supendsion
o Bruined Toesahk, whiem hi pleiys
EOfrkadnd gl 53 Mg meAlGr

ALths Bapinming of the 19605, Towschek
snd his coliaborators were belksing the first
" collider at Frascati Laboratary, near
Rome. Raoul Gatio was also ab e labormiony
ak the time and played animgonani rsle in
guiding the poung Cabitbo towards fsgntier
TRt plsics, Together, thisy wrols
ABymbeT ol IBporan pagen. noluding
A pinfae Sludy on the physics eeach of
&"¢" colliders, which remained a Standard
reference on the subject for years 1o come

Ncola then let Romss fior e LS and
CERMN. Whike ai CERN, s 1963 he dormulaing
UL iy [0 [ KA A O AL
Uikt of witk fumEnts. He dhgwed
Ral siasgensss changing asd nos-changing
[i-dsc s had b e desenbed by & singie
hadronic weak cument, determined in ferms
of an unkagwn paramiter = the Cabitbo
angle, 8. With o waluebor $inf; ol amgend

by ¥

Aoy Catvibn, [(Courteny INER |

e d afd & quarks that i deferminad by the
angle .. His formulation was exiesded 1o
Inciude cham (the o guark), and Explain te
absence of Aavour-changing nesteal coments,
by Eheddon Glashow, John lkogsulos and
Lusciang Madgni, i was Latar eepandad g

0.3 and th wse of sninaey sy Y, Mizoda
s e 10 et B [i-ticiys of strange
MiEsEis. and harpdns, Snd 10 dplan the Small
diserepincy between the reutos snd meon
Farmi-constants, the formes being about
2.5'% smales han the latier.

Lartee, b releemulabed the same concegs
Imiithe conberi of the guark mode, by stasing
thast this witah Chaegnd CUmBns COuEs thi
U quiark 1o an arhagenal combisation of

[ thresg tarmiies of lermicns by
Wakiato Kobhayashi gnd Tostibide Maikiws,
bfd Moie sedenly dpplied also 1o neutnng
miming. Tocday the Cabibbo-Mobarrazhi-
Muaskaws |CKM) matric plays an essental
ok in the description of {undamental
inferactions

In 1967 Micola setyied hask in Roms eham
I RRAERL AP Rl phyrSics and cramed
B L A hid] il pounger colaagues

FACES AND PLACES

tafrencad Lhist theary shauld keap is touch
with feasbie mesmmements.

Fervedil was remariable for his vast
inowhedge and dscemment in many fields of
pRySHCE, SOMatimas very Siffarset and widely
siparaing, [RECussions with his could st
enLing pllEenoons, o he was always well
nfoeread e vich in ideas. TRis was ol par)
of & e that was totally and unconditionally
devorled o phy=cs and bothe saarch fornew
nzighis
His fricd's snd colleagues

and brliant sludents. Lice all graat mends,
he could find simple anguments to axpian
the most Sificul concepts. His students
wie Tascinated by his simphcity, gentle
AN s A0 sare of Bumgue nggined by
Nicula's phryesicl infuitios, manhematical gkill
] prsonal chadissa, the Rome school
contribubed signiScantly Lo eslabishng what
i 1oday eefered 1o as the Standand Theory of
particle physics.

W W SRy lucky 10 wark with him
&1 1he 1, and remamber the Rng howes
speni in his large oflics in discussions with
Firn. Den e bl i there, sorugiing with
S protleds o £ alopl BN, whilk he wasl
back home for & loag lunch besak, whch was

x
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FACES ANDY FLACES

Shavilind 50 his Lamely and o the calfivation
of rurmerous other intenests ard Bobiees
‘When he refurmed bs th altemasan hecoekd
offen sobee our problams and indicale the
nie shep. Hi was ndei §ie hg phisgmalic
iy of wiidking, Hé womld Bpgraach a physics
probigm wiTy much 85 581 approaches
115 prey, walh resd caulion up o the: poiat
wiiah b decided that the solution was withis
i reach. Then hie suddenly Becams vy
Betive and eathusiasti wl Thiwork on e
proiiem was completed

Over the pears MNizola apgdisd his ecliamely
ucHd, deep and Nl inbeliect 10 8 wide
range of prbierrs Thess ako noluded

f EMIE, Saath & Lhe 211 ik
1963 of the electon helcty in musn decay,
and the concaption and design of thi paralisl

GompelErs n e APE peojct, whct e
dervioped with Glorgio Fartsi i youn per
codlaboratons i The waity 19808, lof the
simulation of JCD o8 g dscietiznd
space-Time for iG], In @ paonsaring
paper he firs] apgliad Laglice Lechniques o
eatraci this CKM parameters hom hadeonic
abgarvabbas.

Haghly rédpectad for his range of
competénce, intemational recogniion,
pokbial and masagerial shdls, Kcals was
appointed o impariant pogitions in Iualy.
He wars presskdend of the INFN Troem 1083 e
'.991,du'|1gnn|::h||—.e e Gran Sages
Laboeatory was mbuguraled He was also
preckadan of Lhe Ialian enengy agency, ENEA
Troi 19083 10 1998, and was president of
e Paliticsl Academy of Schiences from

19093, Ha hédd these mporiang postions
wilh vision, manageral abibty s uraveigally
sppreciabed inbegrny

In 2004, Micola spest b pear sl CERN a3
s prOSEsRor, Figa g non-diantiic
Burtens, and with youlhfyl esthusiasm, he
plungad hack i tument research, jones
thi KAALE coliaboration and, among other
cEninibutnn, quantitatvely eplaingd an
intriguing feature of the data in K==37 e cay
im terms of thee final stabe -3 ingeTaction
computabie from chiral symstry (heory,

Nicola Cabasbo will ke sdrely imessed By all
of thase wha had thechancs o wark with his
andl in appeeciane directly his outstanding
arallies s B person and &s a physoss.
Gt Allsesi¥, (ocians Msian and Roberis
Palrgnsa
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