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Born in Milan (Italy). on March 18th 1952.

University: From the academic year 1972/73 to 1976/77: Istituto di fisica dell’ Universita degli Studi
di Milano. Degree earned: “Laurea in fisica”, in April 1977.

Doctoral studies: From October 1978 to December 1981, University of California. San Diego. From
January 1982 to summer 1984, Stanford University.

Doctoral degree: Ph. D. in Physics, Stanford University, 27/09/1984.

Postdoctoral positions: From September 1984 to August 1986: “postdoctoral research scientist”
at the Columbia University, New York. From September 1986 to December 1987, “Postdoctoral
research scientist” at the Brookhaven National Laboratory, Upton, New York. From January 1988
to August 1989 “Research Scientist” at the Eidg. Tech. Hochschule, Zurich, Switzerland

Visiting positions: From September 1989 to August 1990. Research Associate at CERN. Geneve,
Switzerland. From July 2011 to Augusts 2012, research associate at CERN, on leave of absence
from INFN.

Fixed term staff at CERN: From November 1992 to November 1998, Staff Member at the CERN
theory division, 343 vears contract, on leave of absence from INFN.

INFN Career: From September 1990 to November 1991, INFN research staff. (art. 36). Gruppo col-
legato di Parma, sezione di Milano. From November 1991, INFN research staff (permanent
position), initial research position. From November 1993, “primo ricercatore” INFN, II profes-
sional level. From April 1998, “Dirigente di Ricerca™ INFN, first professional (top) level.

Administrative duties

National coordinator of an INFN research unit. During the past 15 years I have been the na-
tional coordinator of the the INFN “Iniziativa Specifica” PR21, involving 30 researchers. The
INFN “Iniziativa Specifica” is a research unit comprising several INFN research groups (in Italy)
that work on similar research topic. The national coordinator supervises the financing for travel
and equipment costs for the unit, and the assignment of postdoctoral positions to the unit.

Coordinator of the Theory group at the INFN Milano Bicocca Section. Since October 2012
I have been nominated coordinator of the TH INFN unit at the INFN Section of Milano Bicocea.
The coordinator is in charge of handling the INFN funding of the theory group at Milano
Bicocca, which involves 23 researchers.

Teaching activity. I have taught several courses for undergraduate students, graduate students and
young researcher. The most relevant ones are the following.

e Since the academic year 2003-2004 until 2010-2011, 60 hours undergraduate course entitled “Theory
and phenomenology of fundamental interactions”, at the University of Milano-Bicocca.

e 30 hours course entitled “Theory and phenomenology of fundamental interactions™ for the doctoral
school at the University of Milano, from the academic year 1992/93 to 2002/2003.

e Academic year 2000-2001, “Theory and phenomenology of fundamental interactions”, corso di
Laurea in Fisica, IV anno. 40 hours, Universita di Milano-Bicocca.
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e “Perturbative QCD”, 6 hours lectures, 1997 European School of High-Energy Physics - CERN -
JINR School of Physics , 25 May - 7 Jun 1997 . Menstrup, Denmark.

e Five hours lectures entitled “Perturbative QCD" at the CERN ACADEMIC TRAINING PRO-
GRAMME, CERN, Geneve, from 25/10/93 to 1/11/93

e Six hours lectures entitled “Perturbative QCD”, at the “JINR-CERN school of physics™. Alushta.
Crimea, USSR, 5-18 Maggio 1991.

Main Scientific achievements. The framework of my research work is mostly on strong interactions
in high energy collisions. As is well known, strong interaction always represent a challenge to our
ability to make predictions in high energy collisions, for the several reasons. First of all. the strong
coupling constant is typically the largest one in the Standard Model. It is often needed to go beyond
the leading perturbative order, and, at times, to resum kinematically enhanced contributions in order
to have a reasonable assessment of cross sections and distributions. As a further point, the low energy
(long distance) regime of QCD is not calculable. It is necessary to separate the short distance and long
distance regime of QCD, where the former can be computed in a sound way, and the latter must rely
upon modeling, in order to give an exclusive description of strong interaction final states in high energy
collisions.

Today we have reliable methods to compute cross sections for high energy processes. The great
success of the LHC physics program relies heavily upon these methods. Higgs production itself, and
the determination of the Higgs couplings in the Standard Model relies upon calculations of strong
processes, that involve perturbative calculations to the level of two-loop accuracy, resummation of all
order contributions enhanced in the partonic threshold region, and simulation of the full events carried
out by combining perturbative calculations, Shower Monte Carlo algorithms and models of the long
distance physics leading to the formation of hadrons.

I list below few topics in my scientific career where I have obtained groundbreaking results that had
considerable subsequent development in this framework.

Heavy flavour production cross section. The calculation of the heavy flavour production cross sec-
tion at next-to-leading order (NLO) [135, 128] was considered, at the time when we published it.
an extremely challenging calculation. It was also a timely result. The first observations of open
Bottom production in hadronic collisions at the SppS collider were being reported at that time,
and the search for top required accurate calculations of its production cross section. My leading
role in this work was recognize by my coauthors, that decided to put my name as the first author
of the paper (in our field, the authors are usually ordered alphabetically). The relevant papers
has received more than 1000 citations, according to the SPIRES citation database, due to their
relevance to top. bottom and charm production measurements at colliders. Even today, this cal-
culation is of basic relevance for top pair production at the LHC [17], where it has been validated
by several measurements.

Besides its importance for current phenomenology, this work also demonstrated that it was possible
to compute next-to-leading order corrections also for very complex processes. As a rule of thumb.
leading order computations of collider cross sections only yield the order of magnitude of the cross
section. and NLO corrections are needed in order to give an estimate of the cross sections with errors
of few tens of percent. Nowadays (more than 20 years after the calculations of ref. [135, 128]), the
field of NLO calculations has developed to such an extent that NLO corrections can be computed
using automatic techniques also for processes of high complexity.

Production of high transverse momentum heavy flavoured hadrons. The kinematics of Bot-
tom production at LEP was particularly interesting in the 90’s, due to the fact that a number
of key LEP observables were strongly dependent upon them. From a QCD point of view, the study
of bottom production kinematics involves dealing with the resummation of perturbative corrections
that are potentially enhanced by powers of logarithms of the annihilation energy over the bottom
mass. I conceived a method to correctly resum these enhanced contributions at the leading and
subleadine level in OCD [119]. I extended this method. that became later known as FONLL. to
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hadronic reactions [70]. Among its most interesting application, I quote the solution of the long-
standing discrepancy in the measurement of bottom production cross section at the TEVATRON
[52]. A recent application to LHC physics is given in ref. [12].

Resummation of soft gluons and power corrections. In the framework of perturbative QCD cal-
culations of hadron collider processes, resummation of soft gluon effects can lead to improved
predictions. These calculation, however, turned out to be highly non-trivial. Issues related to the
growth of the coefficients of the perturbative expansion can lead to false conclusions with regard
to the real impact of the resummation.

In ref. [80] we constructed method for the resummation of such effects [80], that became known as
“Minimal Prescription”. and that is still a reference method in this framework [49, 17]. Previous
method had severe problems, since they generated spurious power suppressed effects that vielded
wrong cross section estimates, in particular vielding to large enhancements of the top production
cross section at the Tevatron.

NLO improvement of Shower Monte Carlo algorithims. For the past 10 years, | have been work-
ing on topics related to Shower Monte Carlo generators (SMC’s from now on). SMC’s are tools
that compute the detailed structure of a high energy event leading to hadron production. They
have become. since their first appearance at the heginning of the 1980°s, an indispensable tool for
planning and performing data analysis in high energy collisions leading to strongly interacting final
states. In fact, the complexity of hadronic events is such that simulation of the detailed structure
of the events is needed to model the detector response and to estimate acceptances. QCD tests,
on the other hand, were preferably carried out making only a minimal use of SMC’s, and relying
mostly upon fixed order QCD calculations. In fact, in order to test the predictivity of perturbative
QCD, it was preferred to rely upon predictions that had simple expressions in terms of the QCD
strong coupling constant and parton densities, and it was preferred to avoid the “modeling™ aspects
of the SMC's. that could have biased our interpretation of the outcome of the tests.

At the time when LEP was closed (end of 2000), thanks to the large body of QCD tests carried out
at LEP. HERA and at the Tevatron, there was quite clear evidence that perturbative QCD was
correctly describing high energy collisions. Thus, the emphasis of the theoretical research in QCD
shifted from the “testing” framework to the problem of reliably predicting high energy processes.
A considerable effort went into the direction of improving the accuracy of SMC’s generator. in
particular by using all the experience accumulated in NLO calculation in order to extend the
accuracy of SMC's to the NLO level. i.e. in order to achieve NLO+PS (that stands for NLO+Parton
Shower) generators. Webber and Frixione first conceived a method for improving SMC’s to the
NLO level. This method had the drawback of requiring the generation of events with negative
weights.

My contribution to this field is summarized as follows. In [41] I presented a method for improving
SMC’s to the NLO level, that. among other advantages over previous methods. overcame the nega-
tive weight problem. A “proofs of concepts™ was given first in the production of pairs of electroweak
bosons [37]. immediately followed by the construction of a generator for top pair production. In
ref. [32]. the method introduced in [41], dubbed POWHEG (for Positive Weights Hardest Emission
Generator) was formulated in its full generality. allowing in principle the implementation of any
process in an NLO+PS framework. In ref. [23], we presented a computer framework for the im-
plementation of NLO+PS generators, dubbed the POWHEG BOX, to be used by authors of NLO
calculations willing to use their result in an NLO+PS framework. These works had a considerable
impact. that can easily be seen by looking at their citation record: ref. [41] has more than 500
citations, ref. [32] has more than 700 citations, and ref. [23] has more than 300 citation. In partic-
ular, the Higgs production generator [26] has become the generator of choice for the simulation of
Higgs production at the LHC. More than 30 LHC processes have been implemented in an NLO+PS
framework by several authors using the POWHEG BOX (see http://powhegbox.mib.infn.it).

Very recent developments [9. 11] have allowed to extend the accuracy of the method up the next-
to-next-to-leading order, at least, at the moment, for very simple processes, like gluon fusion Higgs
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production. leading to the introduction of a first NNLO+PS generator for Higgs production in
gluon fusion in ref. [5]
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and missing transverse energy at the LHC; JHEP06(2011)077.
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C. Campagnari and M. Franklin, The discovery of the top quark; Rev. Mod. Phys. 69 137
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