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Universita' degli Studi di PADOVA

Assegni di Ricerca Junior

Anno: 2014 - prot. CPDR143319

1.0 Macroarea di Afferenza del Responsabile Scientifico

1 - Matematica, scienze fisiche, dell'informazione e della comunicazione, ingegneria e scienze della Terra

1.1 Area Scientifica del Responsabile Scientifico

02 - Scienze Fisiche

1.2 Responsabile Scientifico dell'Assegno/i di Ricerca Junior

MARGONI Martino M 
(Cognome)  (Nome)  (Sesso)  

RU FIS/01 25/06/1965 
(Qualifica)  (Settore Scientifico Disciplinare)  (Data di Nascita)  

MRGMTN65H25A465N  DIP. FISICA E ASTRONOMIA "GALILEO GALILEI" 
(Codice fiscale)   (Dipartimento)  

049 8277165 049 8277102 margoni@pd.infn.it 
(Prefisso e Telefono)  (Numero Fax)  (Indirizzo di Posta Elettronica)  

Lingua veicolare del progetto

English

1.3 Area Scientifica del Programma di Ricerca
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Area Scientifica Scienze Fisiche (% di afferenza)  100 

1.4 Titolo del Programma di Ricerca

Measurement of the dilepton asymmetry in B decays at CMS

1.5 Abstract del Programma di Ricerca e competenze richieste all'assegnista/i

In the Standard Model of electroweak interactions, mass eigenstates of flavored neutral mesons as K, D or B, are expected to be mixtures
of flavor eigenstates, leading to the phenomenon of particle-antiparticle oscillations. When mass eigenstates have equal contents of the
flavor states, CP symmetry is conserved in the mixing, otherwise a violation is observed.
For neutral B mesons, the CP-violating parameter is predicted to be very small, at a level of the third or fourth inverse power of 10 for Bd
or Bs mesons respectively. In 2011 the D0 experiment at Tevatron reported an evidence of CP violation, with a difference of 3.6 standard
deviations compared to standard model predictions, in the double semileptonic decay of b quark pairs to muons. Other experimental
determinations, at the B factories, gave results compatible with the standard model predictions, so new measurements are definitely
needed to clarify the point.
At LHC B mesons can be produced copiously, directly in the proton-proton interactions and in the decay of primary top quarks. The CMS
experiment, due to its muon identification and reconstruction capabilities, can give a significant contribution to the experimental study of
decays of b quarks in the muonic channel.
The Padua CMS group has a specific expertise about muons, having given an essential contribution to the construction and
commissioning of muon detectors. The expertise extends over all levels, ranging from trigger to reconstruction and analysis; as a
consequence the group is interested in the analysis of events where the presence of a muon can be used as a tag for the decay of a b-
quark. A specific expertise on B meson mixing measurements with dimuons is also present.
A young and dynamic post-doc scientist involved in such activity could give a significant contribution to the leading role played by the
group in this field. The candidate is required to have a deep knowledge of particle physics and detectors, together with experience in the
analysis of data collected by a big experiment. In addition, the candidate is required to be confident with statistical techniques and to have
a good expertise with software and C++ programming.

1.6 Settori scientifico-disciplinari interessati dal Programma di Ricerca

FIS/01   

1.7 Parole chiave

1. AREA 02 - PACS - The Physics Of Elementary Particles And Fields - Properties Of Specific Particles - Mesons - BOTTOM
MESONS 
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2. AREA 02 - PACS - The Physics Of Elementary Particles And Fields - General Theory Of Fields And Particles - Symmetry And
Conservation Laws - CHARGE CONJUGATION, PARITY, TIME REVERSAL, AND OTHER DISCRETESYMMETRIES 

3. AREA 02 - PACS - The Physics Of Elementary Particles And Fields - Specific Theories And Interaction Models; Particle
Systematics - Electroweak Interactions - QUARK AND LEPTON MASSES AND MIXING 

4. b-quark leptonic decay asymmetry 

1.8 Curriculum scientifico del Responsabile Scientifico dell'Assegno/i di Ricerca Junior

Martino Margoni was born on June 25, 1965 in Asiago (Vicenza).
He got his degree in physics on July 18, 1990 by defending the thesis 
"Study of the Z0 boson in the e+e- and tau+tau channels with
a test of the universality ", developed within the 
Padova DELPHI group.
In 1990 he won a scholarship for doctoral research at the Padova 
University. He suspended the research activity from august 1991
to august 1992 due to military conscription.
On october 17, 1995 he defended his PhD thesis "Measurement of the Partial Decay Width of the Z0 boson in the b-bar b channel",
developed within the DELPHI collaboration.
From may 20, 1996 to may 20, 1998 he benefited of a post-doctoral fellowship at the Padova University.
From july 1, 1998 to july 1, 1999 he benefited of a fellowship of the "Padova Ricerche" Consortium for the research program "Study of the
forward total energy flow in the DELPHI experiment"
From february 1, 1999 to may 1, 2001 he benefited of an assistant researcher fellowship of the Padova University for the research
program "Search for the Higgs boson and New Physics Signatures at LEP2"
On march 2001 he won the selection for a tenured position at the Engineering Faculty of the Padova University for the scientific area
FIS01.
From the academic year 2001/2002 to 2005/2006 he gave lectures on physics for undergraduate students of Engineering in the Padova
University.
Since the academic year 2006/2007 he held the position of aggregated professor in the Engineering Faculty of the Padova University and
he gave lectures on physics for undergraduated students of Mechanical, Management and Energetic Engeneering.

Research Activity
Martino Margoni has been involved in the following collaborations:
The BaBar experiment, running until spring 2008, was installed at the PEP-II asymmetric beauty factory. It was finalized to the study of the
quark b, with particular interest to the CP violation measurement. Moreover the analysis of BaBar data allowed the discovery of new
particles. 
The CALEIDO and LCCAL working groups finalized to the development of a Shashlik electromagnetic calorimeter to be installed at the
next Linear Collider Facility.
The CMS experiment, installed at the LHC accelerator at CERN to explore the TeV scale physics and to study the electroweak symmetry
breaking mechanism.
The DELPHI experiment, running until 2000, installed at the LEP accelerator at CERN, finalized to the study of e+e- high energy
interactions.

The Martino Margoni Scientific Activity concerned several research areas:

Experimental Apparatus;
Electroweak Physics;
Heavy quarks physics;
Search for New Physics at the DELPHI experiment;
Study of the B0->D*l nu decay channel at the BaBar experiment.
Analysis Working Groups and Review Commettees convenership.

Talks given at Conferences and workshops

28th International Conference on High Energy Physics, ICHEP, Warsaw (1996);
Italian Conference on the LEP Physics, Pisa (1997);
33rd Conference ``Rencontres de Moriond-QCD'', Moriond (1998);
DPF'99, Los Angeles (1999);
2nd ECFA/DESY Linear Collider Workshop, Obernai (1999);
1999 IEEE Nuclear Science Symposium and Medical Imaging Conference, Seattle (1999);
IV International Conference on Hyperons, Charm and Beauty Hadrons, Valencia (2000);
54th Physics Research Committee, DESY, Hamburg (2002);
Workshop on the CKM Unitarity triangle, CERN, Geneva (2002);
56th Physics Research Committee, DESY, Hamburg (2003);
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2004 IEEE Instrumentation and Measurement Technology Conference, Como (2004);
Highlights from B-factories Symposium, Balice (2005);
Workshop on discovery physics at LHC, Kruger (2010);
Cracow Epiphany Conference, Cracovia (2012).
7th International Workshop on the CKM Unitarity Triangle, Cincinnati (2012);
FPCP 2013 Flavor Physics and CP Violation (2013), Buzios-Rio de Janeiro;
WIN 2013 XXIV Workshop on Weak Interactions and Neutrinos, Natal (2013)
Fifth Workshop on Theory, Phenomenology and Experiments in Flavour Physics - Capri 2014

1.9 Pubblicazioni scientifiche più significative del Responsabile Scientifico dell'Assegno di Ricerca Junior

nº Pubblicazione

1. S. Chatrchyan, C. Collaboration, V. Khachatryan, A. M. Sirunyan, A. Tumasyan, W. Adam, T. Bergauer, M. Dragicevic, J. Eroe,
C. Fabjan, M. Friedl, R. Fruehwirth, V. M. Ghete, N. Hoermann, J. Hrubec, M. Jeitler, W. Kiesenhofer, V. Knuenz, M. Krammer,
I. Kraetschmer, D. Liko, I. Mikulec, D. Rabady, B. Rahbaran, C. Rohringer, H. Rohringer, R. Schoefbeck, J. Strauss, A. Taurok,
W. Treberer-Treberspurg, W. Waltenberger, C. E. Wulz, V. Mossolov, N. Shumeiko, J. S. Gonzalez, S. Alderweireldt, M.
Bansal, S. Bansal, T. Cornelis, E. A. De, X. Janssen, A. Knutsson, S. Luyckx, L. Mucibello, S. Ochesanu, B. Roland, R.
Rougny, Z. Staykova, H. V. Haevermaet, P. V. Mechelen, N. V. Remortel, A. V. Spilbeeck, F. Blekman, S. Blyweert, J. D'Hondt,
A. Kalogeropoulos, J. Keaveney, S. Lowette, M. Maes, A. Olbrechts, S. Tavernier, W. V. Doninck, P. V. Mulders, G. P. Van, I.
Villella, C. Caillol, B. Clerbaux, G. D. Lentdecker, L. Favart, A. P. R., T. Hreus, A. Leonard, P. E. Marage, A. Mohammadi, L.
Pernie, T. Reis, T. Seva, L. Thomas, C. V. Velde, P. Vanlaer, J. Wang, V. Adler, K. Beernaert, L. Benucci, A. Cimmino, S.
Costantini, S. Dildick, G. Garcia, B. Klein, J. Lellouch, A. Marinov, J. Mccartin, A. A. O., D. Ryckbosch, M. Sigamani, N.
Strobbe, F. Thyssen, M. Tytgat, S. Walsh, E. Yazgan, N. Zaganidis, S. Basegmez, C. Beluffi, G. Bruno, R. Castello, A.
Caudron, L. Ceard, G. G. Silveira, C. Delaere, T. Pree, D. Favart, L. Forthomme, A. Giammanco, J. Hollar, P. Jez, V. Lemaitre,
J. Liao, O. Militaru, C. Nuttens, D. Pagano, A. Pin, K. Piotrzkowski, A. Popov, M. Selvaggi, M. V. Marono, J. M. V., N. Beliy, T.
Caebergs, E. Daubie, G. H. Hammad, G. A. Alves, M. M. Junior, T. Martins, M. E. Pol, M. H. G., W. L. Junior, W. Carvalho, J.
Chinellato, A. Custodio, E. M. Da, D. J. Damiao, C. D. Martins, S. F. De, H. Malbouisson, M. Malek, D. M. Figueiredo, L.
Mundim, H. Nogima, W. L. P., A. Santoro, A. Sznajder, E. J. T., A. V. Pereira, C. A. Bernardes, F. A. Dias, T. R. F., E. M.
Gregores, C. Lagana, P. G. Mercadante, S. F. Novaes, S. S. Padula, V. Genchev, P. Iaydjiev, S. Piperov, M. Rodozov, G.
Sultanov, M. Vutova, A. Dimitrov, R. Hadjiiska, V. Kozhuharov, L. Litov, B. Pavlov, P. Petkov, J. G. Bian, G. M. Chen, H. S.
Chen, C. H. Jiang, D. Liang, S. Liang, X. Meng, J. Tao, X. Wang, Z. Wang, C. Asawatangtrakuldee, Y. Ban, Y. Guo, W. Li, S.
Liu, Y. Mao, S. J. Qian, H. Teng, D. Wang, L. Zhang, W. Zou, C. Avila, C. A. C., L. F. C., J. P. Gomez, B. G. Moreno, J. C.
Sanabria, N. Godinovic, D. Lelas, R. Plestina, D. Polic, I. Puljak, Z. Antunovic, M. Kovac, V. Brigljevic, K. Kadija, J. Luetic, D.
Mekterovic, S. Morovic, L. Tikvica, A. Attikis, G. Mavromanolakis, J. Mousa, C. Nicolaou, F. Ptochos, P. A. Razis, M. Finger, M.
Finger, Y. Assran, S. Elgammal, A. E. Kamel, A. M. K., M. A. Mahmoud, A. Radi, M. Kadastik, M. Muentel, M. Murumaa, M.
Raidal, L. Rebane, A. Tiko, P. Eerola, G. Fedi, M. Voutilainen, J. Harkonen, V. Karimaki, R. Kinnunen, M. J. Kortelainen, T.
Lampen, K. Lassila-Perini, S. Lehti, T. Linden, P. Luukka, T. Maenpaa, T. Peltola, E. Tuominen, J. Tuominiemi, E. Tuovinen, L.
Wendland, T. Tuuva, M. Besancon, F. Couderc, M. Dejardin, D. Denegri, B. Fabbro, J. L. Faure, F. Ferri, S. Ganjour, A.
Givernaud, P. Gras, G. H. de, P. Jarry, E. Locci, J. Malcles, L. Millischer, A. Nayak, J. Rander, A. Rosowsky, M. Titov, S.
Baffioni, F. Beaudette, L. Benhabib, M. Bluj, P. Busson, C. Charlot, N. Daci, T. Dahms, M. Dalchenko, L. Dobrzynski, A.
Florent, R. G. Cassagnac, M. Haguenauer, P. Mine, C. Mironov, I. N. Naranjo, M. Nguyen, C. Ochando, P. Paganini, D. Sabes,
R. Salerno, Y. Sirois, C. Veelken, A. Zabi, J. L. Agram, J. Andrea, D. Bloch, J. M. Brom, E. C. Chabert, C. Collard, E. Conte, F.
Drouhin, J. C. Fontaine, D. Gele, U. Goerlach, C. Goetzmann, P. Juillot, A. C. Bihan, P. V. Hove, S. Gadrat, S. Beauceron, N.
Beaupere, G. Boudoul, S. Brochet, J. Chasserat, R. Chierici, D. Contardo, P. Depasse, H. E. Mamouni, J. Fan, J. Fay, S.
Gascon, M. Gouzevitch, B. Ille, T. Kurca, M. Lethuillier, L. Mirabito, S. Perries, L. Sgandurra, V. Sordini, M. V. Donckt, P.
Verdier, S. Viret, H. Xiao, Z. Tsamalaidze, C. Autermann, S. Beranek, M. Bontenackels, B. Calpas, M. Edelhoff, L. Feld, N.
Heracleous, O. Hindrichs, K. Klein, A. Ostapchuk, A. Perieanu, F. Raupach, J. Sammet, S. Schael, D. Sprenger, H. Weber, B.
Wittmer, V. Zhukov, M. Ata, J. Caudron, E. Dietz-Laursonn, D. Duchardt, M. Erdmann, R. Fischer, A. Gueth, T. Hebbeker, C.
Heidemann, K. Hoepfner, D. Klingebiel, S. Knutzen, P. Kreuzer, M. Merschmeyer, A. Meyer, M. Olschewski, K. Padeken, P.
Papacz, H. Pieta, H. Reithler, S. A. Schmitz, L. Sonnenschein, J. Steggemann, D. Teyssier, S. Thueer, M. Weber, V.
Cherepanov, Y. Erdogan, G. Fluegge, H. Geenen, M. Geisler, W. H. Ahmad, F. Hoehle, B. Kargoll, T. Kress, Y. Kuessel, J.
Lingemann, A. Nowack, I. M. Nugent, L. Perchalla, O. Pooth, A. Stahl, I. Asin, N. Bartosik, J. Behr, W. Behrenhoff, U.
Behrens, A. J. Bell, M. Bergholz, A. Bethani, K. Borras, A. Burgmeier, A. Cakir, L. Calligaris, A. Campbell, S. Choudhury, F.
Costanza, C. D. Pardos, S. Dooling, T. Dorland, G. Eckerlin, D. Eckstein, G. Flucke, A. Geiser, I. Glushkov, A. Grebenyuk, P.
Gunnellini, S. Habib, J. Hauk, G. Hellwig, D. Horton, H. Jung, M. Kasemann, P. Katsas, C. Kleinwort, H. Kluge, M. Kraemer, D.
Kruecker, E. Kuznetsova, W. Lange, J. Leonard, K. Lipka, W. Lohmann, B. Lutz, R. Mankel, I. Marfin, I. A. Melzer-Pellmann,
A. B. Meyer, J. Mnich, A. Mussgiller, S. Naumann-Emme, O. Novgorodova, F. Nowak, J. Olzem, H. Perrey, A. Petrukhin, D.
Pitzl, R. Placakyte, A. Raspereza, P. M. R., C. Riedl, E. Ron, M. O. Sahin, J. Salfeld-Nebgen, R. Schmidt, T. Schoerner-
Sadenius, N. Sen, M. Stein, R. Walsh, C. Wissing, M. A. Martin, V. Blobel, H. Enderle, J. Erfle, E. Garutti, U. Gebbert, M.
Goerner, M. Gosselink, J. Haller, K. Heine, R. S. Hoeing, G. Kaussen, H. Kirschenmann, R. Klanner, R. Kogler, J. Lange, I.
Marchesini, T. Peiffer, N. Pietsch, D. Rathjens, C. Sander, H. Schettler, P. Schleper, E. Schlieckau, A. Schmidt, M. Schroeder,
T. Schum, M. Seidel, J. Sibille, V. Sola, H. Stadie, G. Steinbrueck, J. Thomsen, D. Troendle, E. Usai, L. Vanelderen, C. Barth,
C. Baus, J. Berger, C. Boeser, E. Butz, T. Chwalek, W. D. Boer, A. Descroix, A. Dierlamm, M. Feindt, M. Guthoff, F. Hartmann,
T. Hauth, H. Held, K. H. Hoffmann, U. Husemann, I. Katkov, J. R. Komaragiri, A. Kornmayer, P. L. Pardo, D. Martschei, M. U.
Mozer, T. Mueller, M. Niegel, A. Nuernberg, O. Oberst, J. Ott, G. Quast, K. Rabbertz, F. Ratnikov, S. Roecker, F. P. Schilling,
G. Schott, H. J. Simonis, F. M. Stober, R. Ulrich, J. Wagner-Kuhr, S. Wayand, T. Weiler, M. Zeise, G. Anagnostou, G.
Daskalakis, T. Geralis, S. Kesisoglou, A. Kyriakis, D. Loukas, A. Markou, C. Markou, E. Ntomari, I. Topsis-Giotis, L. Gouskos,
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A. Panagiotou, N. Saoulidou, E. Stiliaris, X. Aslanoglou, I. Evangelou, G. Flouris, C. Foudas, P. Kokkas, N. Manthos, I.
Papadopoulos, E. Paradas, G. Bencze, C. Hajdu, P. Hidas, D. Horvath, F. Sikler, V. Veszpremi, G. Vesztergombi, A. J.
Zsigmond, N. Beni, S. Czellar, J. Molnar, J. Palinkas, Z. Szillasi, J. Karancsi, P. Raics, Z. L. Trocsanyi, B. Ujvari, N. Sahoo, S.
K. Swain, S. B. Beri, V. Bhatnagar, N. Dhingra, R. Gupta, M. Kaur, M. Z. Mehta, M. Mittal, N. Nishu, A. Sharma, J. B. Singh, A.
Kumar, A. Kumar, S. Ahuja, A. Bhardwaj, B. C. Choudhary, A. Kumar, S. Malhotra, M. Naimuddin, K. Ranjan, P. Saxena, V.
Sharma, R. K. Shivpuri, S. Banerjee, S. Bhattacharya, K. Chatterjee, S. Dutta, B. Gomber, S. Jain, S. Jain, R. Khurana, A.
Modak, S. Mukherjee, D. Roy, S. Sarkar, M. Sharan, A. P. Singh, A. Abdulsalam, D. Dutta, S. Kailas, V. Kumar, A. K. Mohanty,
L. M. Pant, P. Shukla, A. Topkar, T. Aziz, R. M. Chatterjee, S. Ganguly, S. Ghosh, M. Guchait, A. Gurtu, G. Kole, S. Kumar, M.
Maity, G. Majumder, K. Mazumdar, G. B. Mohanty, B. Parida, K. Sudhakar, N. Wickramage, S. Banerjee, S. Dugad, H. Arfaei,
H. Bakhshiansohi, S. M. Etesami, A. Fahim, A. Jafari, M. Khakzad, M. M. Najafabadi, S. P. Mehdiabadi, B. Safarzadeh, M.
Zeinali, M. Grunewald, M. Abbrescia, L. Barbone, C. Calabria, S. S. Chhibra, A. Colaleo, D. Creanza, N. Filippis, M. Palma, L.
Fiore, G. Iaselli, G. Maggi, M. Maggi, B. Marangelli, S. My, S. Nuzzo, N. Pacifico, A. Pompili, G. Pugliese, G. Selvaggi, L.
Silvestris, G. Singh, R. Venditti, P. Verwilligen, G. Zito, G. Abbiendi, A. C. Benvenuti, D. Bonacorsi, S. Braibant-Giacomelli, L.
Brigliadori, R. Campanini, P. Capiluppi, A. Castro, F. R. Cavallo, G. Codispoti, M. Cuffiani, G. M. Dallavalle, F. Fabbri, A.
Fanfani, D. Fasanella, P. Giacomelli, C. Grandi, L. Guiducci, S. Marcellini, G. Masetti, M. Meneghelli, A. Montanari, F. L.
Navarria, F. Odorici, A. Perrotta, F. Primavera, A. M. Rossi, T. Rovelli, G. P. Siroli, N. Tosi, R. Travaglini, S. Albergo, G.
Cappello, M. Chiorboli, S. Costa, F. Giordano, R. Potenza, A. Tricomi, C. Tuve, G. Barbagli, V. Ciulli, C. Civinini, R.
D'Alessandro, E. Focardi, S. Frosali, E. Gallo, S. Gonzi, V. Gori, P. Lenzi, M. Meschini, S. Paoletti, G. Sguazzoni, A. Tropiano,
L. Benussi, S. Bianco, F. Fabbri, D. Piccolo, P. Fabbricatore, R. Ferretti, F. Ferro, M. L. Vetere, R. Musenich, E. Robutti, S.
Tosi, A. Benaglia, M. E. Dinardo, S. Fiorendi, S. Gennai, A. Ghezzi, P. Govoni, M. T. Lucchini, S. Malvezzi, R. A. Manzoni, A.
Martelli, D. Menasce, L. Moroni, M. Paganoni, D. Pedrini, S. Ragazzi, N. Redaelli, T. T. de, S. Buontempo, N. Cavallo, A.
Cosa, F. Fabozzi, A. O. M., L. Lista, S. Meola, M. Merola, P. Paolucci, P. Azzi, N. Bacchetta, M. Biasotto, D. Bisello, A. Branca,
R. Carlin, P. Checchia, T. Dorigo, U. Dosselli, M. Galanti, F. Gasparini, U. Gasparini, P. Giubilato, A. Gozzelino, K. Kanishchev,
S. Lacaprara, I. Lazzizzera, M. Margoni, A. T. Meneguzzo, M. Nespolo, J. Pazzini, N. Pozzobon, P. Ronchese, F. Simonetto,
E. Torassa, M. Tosi, S. Vanini, P. Zotto, A. Zucchetta, G. Zumerle, M. Gabusi, S. P. Ratti, C. Riccardi, P. Vitulo, M. Biasini, G.
M. Bilei, L. Fano, P. Lariccia, G. Mantovani, M. Menichelli, A. Nappi, F. Romeo, A. Saha, A. Santocchia, A. Spiezia, K.
Androsov, P. Azzurri, G. Bagliesi, T. Boccali, G. Broccolo, R. Castaldi, M. A. Ciocci, R. T. D'Agnolo, R. Dell'Orso, F. Fiori, L.
Foa, A. Giassi, M. T. Grippo, A. Kraan, F. Ligabue, T. Lomtadze, L. Martini, A. Messineo, C. S. Moon, F. Palla, A. Rizzi, A.
Savoy-Navarro, A. T. Serban, P. Spagnolo, P. Squillacioti, R. Tenchini, G. Tonelli, A. Venturi, P. G. Verdini, C. Vernieri, L.
Barone, F. Cavallari, D. D. Re, M. Diemoz, M. Grassi, E. Longo, F. Margaroli, P. Meridiani, F. Micheli, S. Nourbakhsh, G.
Organtini, R. Paramatti, S. Rahatlou, C. Rovelli, L. Soffi, N. Amapane, R. Arcidiacono, S. Argiro, M. Arneodo, R. Bellan, C.
Biino, N. Cartiglia, S. Casasso, M. Costa, A. Degano, N. Demaria, C. Mariotti, S. Maselli, E. Migliore, V. Monaco, M. Musich,
M. M. Obertino, N. Pastrone, M. Pelliccioni, A. Potenza, A. Romero, M. Ruspa, R. Sacchi, A. Solano, A. Staiano, U. Tamponi,
S. Belforte, V. Candelise, M. Casarsa, F. Cossutti, G. D. Ricca, B. Gobbo, C. Licata, M. Marone, D. Montanino, A. Penzo, A.
Schizzi, A. Zanetti, S. Chang, T. Y. Kim, S. K. Nam, D. H. Kim, G. N. Kim, J. E. Kim, D. J. Kong, S. Lee, Y. D. Oh, H. Park, D.
C. Son, J. Y. Kim, Z. J. Kim, S. Song, S. Choi, D. Gyun, B. Hong, M. Jo, H. Kim, T. J. Kim, K. S. Lee, S. K. Park, Y. Roh, M.
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Cihangir, M. Demarteau, D. P. Eartly, V. D. Elvira, S. Esen, I. Fisk, J. Freeman, Y. Gao, E. Gottschalk, D. Green, K. Gunthoti,
O. Gutsche, A. Hahn, J. Hanlon, R. M. Harris, J. Hirschauer, B. Hooberman, E. James, H. Jensen, M. Johnson, U. Joshi, R.
Khatiwada, B. Kilminster, B. Klima, K. Kousouris, S. Kunori, S. Kwan, P. Limon, R. Lipton, J. Lykken, K. Maeshima, J. M.
Marraffino, D. Mason, P. McBride, T. McCauley, T. Miao, K. Mishra, S. Mrenna, Y. Musienko, C. Newman-Holmes, V. O'Dell, S.
Popescu, R. Pordes, O. Prokofyev, N. Saoulidou, E. Sexton-Kennedy, S. Sharma, A. Soha, W. J. Spalding, L. Spiegel, P. Tan,
L. Taylor, S. Tkaczyk, L. Uplegger, E. W. Vaandering, R. Vidal, J. Whitmore, W. Wu, F. Yang, F. Yumiceva, J. C. Yun, D.
Acosta, P. Avery, D. Bourilkov, M. Chen, G. P. Di, D. Dobur, A. Drozdetskiy, R. D. Field, M. Fisher, Y. Fu, I. K. Furic, J. Gartner,
S. Goldberg, B. Kim, S. Klimenko, J. Konigsberg, A. Korytov, A. Kropivnitskaya, T. Kypreos, K. Matchev, G. Mitselmakher, L.
Muniz, Y. Pakhotin, C. Prescott, R. Remington, M. Schmitt, B. Scurlock, P. Sellers, N. Skhirtladze, D. Wang, J. Yelton, M.
Zakaria, C. Ceron, V. Gaultney, L. Kramer, L. M. Lebolo, S. Linn, P. Markowitz, G. Martinez, J. L. Rodriguez, T. Adams, A.
Askew, D. Bandurin, J. Bochenek, J. Chen, B. Diamond, S. V. Gleyzer, J. Haas, S. Hagopian, V. Hagopian, M. Jenkins, K. F.
Johnson, H. Prosper, S. Sekmen, V. Veeraraghavan, M. M. Baarmand, B. Dorney, S. Guragain, M. Hohlmann, H. Kalakhety,
R. Ralich, I. Vodopiyanov, M. R. Adams, I. M. Anghel, L. Apanasevich, Y. Bai, V. E. Bazterra, R. R. Betts, J. Callner, R.
Cavanaugh, C. Dragoiu, E. J. Garcia-Solis, C. E. Gerber, D. J. Hofman, S. Khalatyan, F. Lacroix, C. O'Brien, C. Silvestre, A.
Smoron, D. Strom, N. Varelas, U. Akgun, E. A. Albayrak, B. Bilki, K. Cankocak, W. Clarida, F. Duru, C. K. Lae, E. McCliment,
J. P. Merlo, H. Mermerkaya, A. Mestvirishvili, A. Moeller, J. Nachtman, C. R. Newsom, E. Norbeck, J. Olson, Y. Onel, F. Ozok,
S. Sen, J. Wetzel, T. Yetkin, K. Yi, B. A. Barnett, B. Blumenfeld, A. Bonato, C. Eskew, D. Fehling, G. Giurgiu, A. V. Gritsan, Z.
J. Guo, G. Hu, P. Maksimovic, S. Rappoccio, M. Swartz, N. V. Tran, A. Whitbeck, P. Baringer, A. Bean, G. Benelli, O. Grachov,
M. Murray, D. Noonan, V. Radicci, S. Sanders, J. S. Wood, V. Zhukova, T. Bolton, I. Chakaberia, A. Ivanov, M. Makouski, Y.
Maravin, S. Shrestha, I. Svintradze, Z. Wan, J. Gronberg, D. Lange, D. Wright, A. Baden, M. Boutemeur, S. C. Eno, D.
Ferencek, J. A. Gomez, N. J. Hadley, R. G. Kellogg, M. Kirn, Y. Lu, A. C. Mignerey, K. Rossato, P. Rumerio, F. Santanastasio,
A. Skuja, J. Temple, M. B. Tonjes, S. C. Tonwar, E. Twedt, B. Alver, G. Bauer, J. Bendavid, W. Busza, E. Butz, I. A. Cali, M.
Chan, V. Dutta, P. Everaerts, G. G. Ceballos, M. Goncharov, K. A. Hahn, P. Harris, Y. Kim, M. Klute, Y. J. Lee, W. Li, C.
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Loizides, P. D. Luckey, T. Ma, S. Nahn, C. Paus, D. Ralph, C. Roland, G. Roland, M. Rudolph, G. S. F., K. Sumorok, K. Sung,
E. A. Wenger, S. Xie, M. Yang, Y. Yilmaz, A. S. Yoon, M. Zanetti, P. Cole, S. I. Cooper, P. Cushman, B. Dahmes, A. D.
Benedetti, P. R. Dudero, G. Franzoni, J. Haupt, K. Klapoetke, Y. Kubota, J. Mans, V. Rekovic, R. Rusack, M. Sasseville, A.
Singovsky, L. M. Cremaldi, R. Godang, R. Kroeger, L. Perera, R. Rahmat, D. A. Sanders, D. Summers, K. Bloom, S. Bose, J.
Butt, D. R. Claes, A. Dominguez, M. Eads, J. Keller, T. Kelly, I. Kravchenko, J. Lazo-Flores, C. Lundstedt, H. Malbouisson, S.
Malik, G. R. Snow, U. Baur, A. Godshalk, I. Iashvili, A. Kharchilava, A. Kumar, S. P. Shipkowski, K. Smith, G. Alverson, E.
Barberis, D. Baumgartel, O. Boeriu, M. Chasco, K. Kaadze, S. Reucroft, J. Swain, D. Wood, J. Zhang, A. Anastassov, A.
Kubik, N. Odell, R. A. Ofierzynski, B. Pollack, A. Pozdnyakov, M. Schmitt, S. Stoynev, M. Velasco, S. Won, L. Antonelli, D.
Berry, M. Hildreth, C. Jessop, D. J. Karmgard, J. Kolb, T. Kolberg, K. Lannon, W. Luo, S. Lynch, N. Marinelli, D. M. Morse, T.
Pearson, R. Ruchti, J. Slaunwhite, N. Valls, J. Warchol, M. Wayne, J. Ziegler, B. Bylsma, L. S. Durkin, J. Gu, C. Hill, P.
Killewald, K. Kotov, T. Y. Ling, M. Rodenburg, G. Williams, N. Adam, E. Berry, P. Elmer, D. Gerbaudo, V. Halyo, P. Hebda, A.
Hunt, J. Jones, E. Laird, D. L. Pegna, D. Marlow, T. Medvedeva, M. Mooney, J. Olsen, P. Piroue, X. Quan, H. Saka, D.
Stickland, C. Tully, J. S. Werner, A. Zuranski, J. G. Acosta, X. T. Huang, A. Lopez, H. Mendez, S. Oliveros, J. E. R., A.
Zatserklyaniy, E. Alagoz, V. E. Barnes, G. Bolla, L. Borrello, D. Bortoletto, A. Everett, A. F. Garfinkel, Z. Gecse, L. Gutay, Z.
Hu, M. Jones, O. Koybasi, A. T. Laasanen, N. Leonardo, C. Liu, V. Maroussov, P. Merkel, D. H. Miller, N. Neumeister, K.
Potamianos, I. Shipsey, D. Silvers, A. Svyatkovskiy, H. D. Yoo, J. Zablocki, Y. Zheng, P. Jindal, N. Parashar, C. Boulahouache,
V. Cuplov, K. M. Ecklund, F. J. M., J. H. Liu, J. Morales, B. P. Padley, R. Redjimi, J. Roberts, J. Zabel, B. Betchart, A. Bodek,
Y. S. Chung, R. Covarelli, P. d. Barbaro, R. Demina, Y. Eshaq, H. Flacher, A. Garcia-Bellido, P. Goldenzweig, Y. Gotra, J. Han,
A. Harel, D. C. Miner, D. Orbaker, G. Petrillo, D. Vishnevskiy, M. Zielinski, A. Bhatti, L. Demortier, K. Goulianos, G. Lungu, C.
Mesropian, M. Yan, O. Atramentov, A. Barker, D. Duggan, Y. Gershtein, R. Gray, E. Halkiadakis, D. Hidas, D. Hits, A. Lath, S.
Panwalkar, R. Patel, A. Richards, K. Rose, S. Schnetzer, S. Somalwar, R. Stone, S. Thomas, G. Cerizza, M. Hollingsworth, S.
Spanier, Z. C. Yang, A. York, J. Asaadi, R. Eusebi, J. Gilmore, A. Gurrola, T. Kamon, V. Khotilovich, R. Montalvo, C. N.
Nguyen, I. Osipenkov, J. Pivarski, A. Safonov, S. Sengupta, A. Tatarinov, D. Toback, M. Weinberger, N. Akchurin, C. Bardak,
J. Damgov, C. Jeong, K. Kovitanggoon, S. W. Lee, P. Mane, Y. Roh, A. Sill, I. Volobouev, R. Wigmans, E. Yazgan, E. Appelt,
E. Brownson, D. Engh, C. Florez, W. Gabella, W. Johns, P. Kurt, C. Maguire, A. Melo, P. Sheldon, J. Velkovska, M. W.
Arenton, M. Balazs, S. Boutle, M. Buehler, S. Conetti, B. Cox, B. Francis, R. Hirosky, A. Ledovskoy, C. Lin, C. Neu, R. Yohay,
S. Gollapinni, R. Harr, P. E. Karchin, P. Lamichhane, M. Mattson, C. Milstene, A. Sakharov, M. Anderson, M. Bachtis, J. N.
Bellinger, D. Carlsmith, S. Dasu, J. Efron, L. Gray, K. S. Grogg, M. Grothe, R. Hall-Wilton, M. Herndon, P. Klabbers, J. Klukas,
A. Lanaro, C. Lazaridis, J. Leonard, D. Lomidze, R. Loveless, A. Mohapatra, D. Reeder, I. Ross, A. Savin, W. H. Smith, J.
Swanson, M. Weinberg (2011). Search for heavy stable charged particles in pp collisions at root s=7 TeV. JOURNAL OF HIGH
ENERGY PHYSICS, ISSN: 1126-6708, doi: 10.1007/JHEP03(2011)024 -Impact Factor 5.831  

1.10 Modulo Riepilogativo Assegni di Ricerca Junior

L'importo di sciascun assegno, comprensivo di tutti gli oneri a carico dell'Ateneo, sarà pari al limite
minimo di legge (23.333 Euro)

Tipologie di assegni richieste
(di cui all'art.4 del regolamento) 

N.
annuali

N.
biennali

Importo
complessivo

(euro)
A1 - A totale carico dei fondi del B.U. 0 0 0 
A3 - Cofinanziati dal B.U. e dalla Struttura 0 1 46.666 
TOTALI 0 1 46.666 

1.11 Componenti il Gruppo di Ricerca 

1.11.0 Professori e ricercatori anche a tempo determinato dell'Università di Padova

nº Cognome Nome Dipartimento Area
scientifica
di ateneo

Qualifica Settore Mesi/Persona(*)
Primo anno

Mesi/Persona(*)
Secondo anno

Stato della
risposta

1. MARGONI Martino DIP. FISICA E
ASTRONOMIA
"GALILEO
GALILEI" 

02 -
Scienze
Fisiche 

Ricercatore
confermato 

FIS/01 6 6 RESPONSABILE 

2. RONCHESE Paolo DIP. FISICA E 02 - Ricercatore FIS/01 4 4 ACCETTATO 
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ASTRONOMIA
"GALILEO
GALILEI" 

Scienze
Fisiche 

confermato 

3. SIMONETTO Franco DIP. FISICA E
ASTRONOMIA
"GALILEO
GALILEI" 

02 -
Scienze
Fisiche 

Professore
Associato

confermato 
FIS/01 4 4 ACCETTATO 

1.11.1 Professori a contratto di cui all'art. 23 della legge 240/2010, altro Personale dell'Università di Padova
anche a tempo determinato (personale tecnico-amministrativo, Dirigenti e CEL)

nº Collaboratore Dipartimento Qualifica Mesi/Persona(*)
Primo anno

Mesi/Persona(*)
Secondo anno

1.11.2 Titolari di assegni di ricerca dell'Università di Padova

nº Cognome Nome Dipartimento Area scientifica di ateneo Inizio
Assegno

Fine
Assegno

Mesi/Persona(*)
Primo anno

Mesi/Persona(*)
Secondo anno

1.11.3 Studenti di Dottorato di Ricerca dell'Università di Padova

nº Cognome Nome Dipartimento Area scientifica di ateneo Qualifica Mesi/Persona(*)
Primo anno

Mesi/Persona(*)
Secondo anno

1.11.4 Professori e ricercatori anche a tempo determinato di altre Università italiane

nº Cognome Nome Università Area scientifica di ateneo Dipartimento Qualifica Settore Mesi/Persona(*)
Primo anno

Mesi/Persona(*)
Secondo anno

1.11.5 Dipendenti di altre amministrazioni pubbliche, di enti pubblici oprivati, di imprese, soggetti esterni in
possesso di specifiche competenze per la ricerca
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nº Cognome Nome Ente Qualifica Mesi/Persona(*)
Primo anno

Mesi/Persona(*)
Secondo anno

1. CHECCHIA PAOLO INFN Dirigente di Ricerca 2 2 

1.12.1 Pubblicazioni scientifiche più significative dei componenti il gruppo di ricerca (professori e ricercatori
Università degli studi di Padova)

nº Pubblicazioni

1. S. Chatrchyan, V. Khachatryan, A. Sirunyan, A. Tumasyan, W. Adam, E. Aguilo, T. Bergauer, M. Dragicevic, J. Erö, C. Fabjan, M.
Friedl, R. Frühwirth, V. Ghete, J. Hammer, M. Hoch, N. Hörmann, J. Hrubec, M. Jeitler, W. Kiesenhofer, V. Knünz, M. Krammer, I.
Krätschmer, D. Liko, W. Majerotto, I. Mikulec, M. Pernicka, B. Rahbaran, C. Rohringer, H. Rohringer, R. Schöfbeck, J. Strauss, F.
Szoncsó, A. Taurok, W. Waltenberger, G. Walzel, E. Widl, C. Wulz, V. Chekhovsky, I. Emeliantchik, A. Litomin, V. Makarenko, V.
Mossolov, N. Shumeiko, A. Solin, R. Stefanovitch, J. S. Gonzalez, A. Fedorov, M. Korzhik, O. Missevitch, R. Zuyeuski, M. Bansal, S.
Bansal, W. Beaumont, T. Cornelis, E. D. Wolf, D. Druzhkin, X. Janssen, S. Luyckx, L. Mucibello, S. Ochesanu, B. Roland, R. Rougny,
M. Selvaggi, Z. Staykova, H. V. Haevermaet, P. V. Mechelen, N. V. Remortel, A. V. Spilbeeck, F. Blekman, S. Blyweert, J. D'Hondt, O.
Devroede, R. G. Suarez, R. Goorens, A. Kalogeropoulos, M. Maes, A. Olbrechts, S. Tavernier, W. V. Doninck, L. V. Lancker, P. V.
Mulders, G. V. Onsem, I. Villella, B. Clerbaux, G. D. Lentdecker, V. Dero, J. Dewulf, A. Gay, T. Hreus, A. Léonard, P. Marage, A.
Mohammadi, T. Reis, S. Rugovac, L. Thomas, C. V. Velde, P. Vanlaer, J. Wang, J. Wickens, V. Adler, K. Beernaert, A. Cimmino, S.
Costantini, G. Garcia, M. Grunewald, B. Klein, J. Lellouch, A. Marinov, J. Mccartin, A. O. Rios, D. Ryckbosch, N. Strobbe, F. Thyssen,
M. Tytgat, S. Walsh, E. Yazgan, N. Zaganidis, S. Basegmez, G. Bruno, R. Castello, L. Ceard, J. D. Favereau, C. Delaere, P. Demin,
T. d. Pree, D. Favart, L. Forthomme, A. Giammanco, G. Grégoire, J. Hollar, V. Lemaitre, J. Liao, O. Militaru, C. Nuttens, D. Pagano,
A. Pin, K. Piotrzkowski, N. Schul, J. V. Garcia, N. Beliy, T. Caebergs, E. Daubie, G. Hammad, G. Alves, L. Brito, M. C. Martin, T.
Martins, M. Pol, M. Souza, W. A. Júnior, W. Carvalho, A. Custódio, E. D. Costa, D. D. Jesus, C. D. Oliveira, S. F. De, D. M.
Figueiredo, L. Mundim, H. Nogima, V. Oguri, W. P. Da, A. Santoro, A. Sznajder, A. V. Pereira, T. Anjos, C. Bernardes, F. Dias, T. F.
Perez, E. Gregores, R. Iope, C. Lagana, S. Lietti, F. Marinho, P. Mercadante, S. Novaes, S. S. Padula, L. Dimitrov, V. Genchev, P.
Iaydjiev, S. Piperov, M. Rodozov, S. Stoykova, G. Sultanov, V. Tcholakov, R. Trayanov, I. Vankov, M. Vutova, C. Roumenin, D.
Uzunova, R. Zahariev, A. Dimitrov, R. Hadjiiska, V. Kozhuharov, L. Litov, B. Pavlov, P. Petkov, J. Bian, G. Chen, H. Chen, K. He, C.
Jiang, W. Li, D. Liang, S. Liang, X. Meng, G. Sun, H. Sun, J. Tao, J. Wang, X. Wang, Z. Wang, H. Xiao, M. Xu, M. Yang, J. Zang, X.
Zhang, Z. Zhang, Z. Zhang, W. Zhao, Z. Zhu, C. Asawatangtrakuldee, Y. Ban, J. Cai, S. Guo, Y. Guo, W. Li, H. Liu, S. Liu, Y. Mao, S.
Qian, H. Teng, D. Wang, Y. Ye, L. Zhang, B. Zhu, W. Zou, C. Avila, J. Gomez, B. G. Moreno, A. O. Oliveros, J. Sanabria, N.
Godinovic, D. Lelas, R. Plestina, D. Polic, I. Puljak, Z. Antunovic, M. Kovac, V. Brigljevic, S. Duric, K. Kadija, J. Luetic, S. Morovic, A.
Attikis, M. Galanti, G. Mavromanolakis, J. Mousa, C. Nicolaou, F. Ptochos, P. Razis, M. Finger, M. Finger, A. Aly, Y. Assran, A. Awad,
S. Elgammal, A. E. Kamel, S. Khalil, M. Mahmoud, A. Mahrous, A. Radi, A. Hektor, M. Kadastik, K. Kannike, M. Müntel, M. Raidal, L.
Rebane, A. Strumia, A. Tiko, P. Eerola, G. Fedi, M. Voutilainen, E. Anttila, J. Härkönen, A. Heikkinen, V. Karimäki, H. Katajisto, R.
Kinnunen, M. Kortelainen, M. Kotamäki, T. Lampén, K. Lassila-Perini, S. Lehti, T. Lindén, P. Luukka, T. Mäenpää, T. Peltola, E.
Tuominen, J. Tuominiemi, E. Tuovinen, D. Ungaro, T. Vanhala, L. Wendland, K. Banzuzi, A. Karjalainen, A. Korpela, T. Tuuva, M.
Anfreville, M. Besancon, S. Choudhury, M. Dejardin, D. Denegri, B. Fabbro, J. Faure, F. Ferri, S. Ganjour, F. Gentit, A. Givernaud, P.
Gras, G. H. de, P. Jarry, F. Kircher, M. Lemaire, E. Locci, J. Malcles, I. Mandjavidze, A. Nayak, J. Pansart, J. Rander, J. Reymond, A.
Rosowsky, I. Shreyber, M. Titov, P. Verrecchia, J. Badier, S. Baffioni, F. Beaudette, E. Becheva, L. Benhabib, L. Bianchini, M. Bluj, C.
Broutin, P. Busson, M. Cerutti, D. Chamont, C. Charlot, N. Daci, T. Dahms, M. Dalchenko, L. Dobrzynski, Y. Geerebaert, R. G. de, M.
Haguenauer, P. Hennion, G. Milleret, P. Miné, C. Mironov, I. Naranjo, M. Nguyen, C. Ochando, P. Paganini, T. Romanteau, D. Sabes,
R. Salerno, A. Sartirana, Y. Sirois, C. Thiebaux, C. Veelken, A. Zabi, J. Agram, J. Andrea, A. Besson, D. Bloch, D. Bodin, J. Brom, M.
Cardaci, E. Chabert, C. Collard, E. Conte, F. Drouhin, C. Ferro, J. Fontaine, D. Gelé, U. Goerlach, C. Goetzmann, L. Gross, D. Huss,
P. Juillot, E. Kieffer, A. L. Bihan, J. Pansanel, Y. Patois, P. V. Hove, D. Boutigny, D. Mercier, G. Baulieu, S. Beauceron, N. Beaupere,
M. Bedjidian, O. Bondu, G. Boudoul, S. Brochet, J. Chasserat, R. Chierici, C. Combaret, D. Contardo, P. Depasse, H. E. Mamouni, J.
Fay, S. Gascon, N. Giraud, M. Gouzevitch, R. Haroutunian, B. Ille, T. Kurca, M. Lethuillier, N. Lumb, H. Mathez, L. Mirabito, S.
Perries, L. Sgandurra, V. Sordini, Y. Tschudi, M. V. Donckt, P. Verdier, S. Viret, V. Roinishvili, L. Rurua, N. Amaglobeli, I. Bagaturia, B.
Chiladze, R. Kvatadze, D. Lomidze, R. Shanidze, Z. Tsamalaidze, R. Adolphi, G. Anagnostou, C. Autermann, S. Beranek, R. Brauer,
W. Braunschweig, B. Calpas, M. Edelhoff, L. Feld, N. Heracleous, O. Hindrichs, R. Jussen, W. Karpinski, K. Klein, K. Lübelsmeyer, J.
Merz, A. Ostapchuk, D. Pandoulas, A. Perieanu, F. Raupach, J. Sammet, S. Schael, D. Schmitz, A. S. von, R. Siedling, D. Sprenger,
H. Weber, B. Wittmer, M. Wlochal, V. Zhukov, M. Ata, P. Biallass, J. Caudron, E. Dietz-Laursonn, D. Duchardt, M. Erdmann, R.
Fischer, A. Güth, T. Hebbeker, C. Heidemann, G. Hilgers, K. Hoepfner, C. Hof, T. Klimkovich, D. Klingebiel, P. Kreuzer, C. Magass,
M. Merschmeyer, A. Meyer, M. Olschewski, P. Papacz, B. Philipps, H. Pieta, H. Reithler, S. Schmitz, L. Sonnenschein, M. Sowa, J.
Steggemann, D. Teyssier, M. Weber, M. Bontenackels, V. Cherepanov, Y. Erdogan, G. Flügge, H. Geenen, M. Geisler, W. H. Ahmad,
F. Hoehle, B. Kargoll, T. Kress, Y. Kuessel, J. Lingemann, A. Nowack, L. Perchalla, O. Pooth, P. Sauerland, A. Stahl, M. Zoeller, M. A.
Martin, J. Behr, W. Behrenhoff, U. Behrens, M. Bergholz, A. Bethani, K. Borras, A. Burgmeier, A. Cakir, L. Calligaris, A. Campbell, E.
Castro, F. Costanza, D. Dammann, C. D. Pardos, G. Eckerlin, D. Eckstein, A. Flossdorf, G. Flucke, A. Geiser, I. Glushkov, P.
Goettlicher, A. Grebenyuk, P. Gunnellini, S. Habib, J. Hauk, G. Hellwig, H. Jung, M. Kasemann, P. Katsas, C. Kleinwort, H. Kluge, A.
Knutsson, M. Krämer, D. Krücker, E. Kuznetsova, W. Lange, B. Lewendel, W. Lohmann, B. Lutz, R. Mankel, I. Marfin, M. Marienfeld,
I. Melzer-Pellmann, A. Meyer, J. Mnich, C. Muhl, A. Mussgiller, S. Naumann-Emme, O. Novgorodova, J. Olzem, A. Parenti, H.
Perrey, A. Petrukhin, D. Pitzl, A. Raspereza, P. R. Cipriano, C. Riedl, E. Ron, C. Rosemann, M. Rosin, J. Salfeld-Nebgen, R.
Schmidt, T. Schoerner-Sadenius, N. Sen, A. Spiridonov, M. Stein, J. Tomaszewska, D. Volyanskyy, R. Walsh, C. Wissing, C.
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2.0 Descrizione del Programma di Ricerca

Motivation
In the last years, a few cracks have emerged in the flavor sector of the Standard Model (SM).
In particular, a measurement of the same-charge di-lepton asymmetry released by the D0 experiment at Tevatron shows a 3.6 sigma
discrepancy from the SM [1]. This result could be a probe of the CP violation in the B meson sector, and a comparison with the null result
from the B-factories [2] and D0 [3] for B_d hints that the effect could be mostly due to the B_s.
On the other hand, recent measurements published by the D0 and LHCb collaborations, which use exclusive decays of the B_s to Ds mu
X, do not find any signifcant deviations from the SM, thus conflicting with the di-lepton D0 result [4], [5]. 
This impasse has generated a wave of theoretical speculations, which try to accommodate the experimental results by the introduction of
New Physics (NP) effects in the B_s mixing [6], and show the importance of this subject for the high energy physics community. This
situation calls for more experimental results which could help shed more light on the CP violation in the B sector. 

Scope Of The Analysis
The research proposed in this document aims at a better understanding of the subject exposed in the previous section. 
The measurement of A_sl will be obtained by means of two different strategies, the first one is similar to the di-lepton analysis performed
by the D0 collaboration, whereas the second one is based on an innovative flavor tagging method of the neutral B mesons produced in
top-anti top events [7]. 
The main CMS subsystems involved in the analysis will be the silicon tracker and the muon detector. CMS has already demonstrated to
have excellent muon reconstruction and selection capabilities, being able to identify muons with high efficiency, low fake-rate from
backgrounds and very good resolution [8]. Also the tracking and vertexing performances of the silicon tracker have been studied in detail,
and found to be excellent [9].
Both measurement methods rely on events triggered by the presence of two muons inside them. Trying to assess qualitatively how CMS
compares to a dedicated B-physics experiment as LHCb, it can be said that it suffers from a narrower pseudorapidity coverage in the
forward region. On the other hand, though, the total pseudorapidity range covered is much wider, which makes it much more indicated for
inclusive measurements with respect to a forward-only detector. Also, the reduced acceptance for muons having transverse momentum
(p_T) less than 3 GeV may result in a smaller collected statistics for low-p_T processes. This is compensated by the higher integrated
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luminosity collected by CMS, due to the luminosity leveling acting on LHCb. From these simple arguments, one can then expect CMS to
be roughly competitive, at least, with LHCb for what concerns the CP violation measurements.
The research project is expected to deliver in a timely manner a measurement of the individual contributions of B_s and B_d mesons to
A_sl, i.e. a_sl^d and a_sl^s, having at least a comparable precision with respect to the one produced by the D0 collaboration.

Di-lepton Analysis
The rate of events having pairs of B hadrons decaying semi-leptonically, with one of the two having undergone mixing, is measured by
selecting all the events containing pairs of same-sign muons in jets, and applying a combined template fit on the impact parameter (IP)
and on the PtRel of both muons, where the PtRel is defined as the p_T of the muon calculated with respect to the direction of the jet axis.
The impact parameter is able to discriminate muons coming from B hadrons, from muons produced by other sources (D hadrons, prompt
resonances, in-fight-decays of pions and kaons). This method has already been successfully used in Ref. [10]. The PtRel fit, instead, can
separate muons from the direct decay of B hadrons and muons from sequential b decays (b to c+X, with the c-hadron going into mu+X').
This is necessary because the sequential decays change the sign of the muon and thus mimic the B meson mixing. The templates for IP
and PtRel are taken from a dedicated inclusive Monte Carlo sample, which also includes a detailed detector simulation. The total
asymmetry A_sl is found by doing separate fits for the plus-plus and minus-minus di-muon samples.
As shown by the D0 experiment [1], the discrimination between the B_d and B_s contributions is possible if one exploits the different
oscillation frequency of the B_d and B_s mesons. Selecting muons with IP lower than a certain threshold, the fraction of B_s in the sample
is enhanced, and the weight of the B_s mixing in A_sl increases, while the complementary selection increases the fraction and the
importance of B_d. By doing so, one is able to make an estimate of the individual contributions a_sl^d and a_sl^s to A_sl.

Top Analysis

The copious production of top quarks at the LHC is usually exploited to explore various top properties or search for new heavy
resonances. However, it also opens up the possibility to perform flavor precision measurements. Here we plan to use the top decay
products in order to tag the flavor of the B meson at the production with the aim of measuring A_sl.
All existing analyses of CPV in b-physics rely on a coherent production of b/anti-b pairs, either from a decay of a b/anti-b resonance or
from a gluon splitting, where the total b flavor charge at production vanishes. 
However, top physics gives another source of b’s. Top quark decays into a b quark and a W boson; when the latter decays leptonically, the
flavor of the b can be unambiguously tagged by the charge of the lepton daughter of the W.
The Padova B-Physics group is currently carrying on an analysis with the aim of the measurement of the integrated B meson mixing,
Chi=f_s*Chi_s+f_d*Chi_d, where f_q and Chi_q are, respectively, the B_q meson fractions and the corresponding integrated mixing
probability. The value of Chi is inferred from the comparison of the B meson flavor at the production, obtained from the tagging method
discussed above, with the B meson flavor at the decay, obtained from the charge of the lepton produced in the following B semileptonic
decay. 
The result of this analysis is interesting per-se, as, from the comparison with the Tevatron and Lep results, it will give information on the
possible energy scale dependence of the B-meson fractions f_s and f_d, but it can also be considered as a mandatory step towards the
A_sl determination.
A medium term projection predicts that the expected statistical error on A_sl with 100 fb-1 of data, which will be collected with three years
of data taking, is d(A_sl)~0.5%. The use of a self-tagged sample will reflect in a sizable reduction of the systematic uncertainties of the
measurement. 
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2.1 Descrizione dell'attività di ricerca dell'assegnista/i e delle competenze richieste

The research activity is aimed at a measurement of B/Bbar meson mixing and asymmetry through study of the leptonic decay channel.
The identification of suitable datasets and trigger paths will be the first step; the very high luminosity achieved by LHC and the consequent
high trigger rates require the search for a compromise in trigger efficiency and rate sustainability. A careful choice of momentum cuts in
muons detected at first level trigger and reconstructed at higher levels will be of primary importance.
Events with two semileptonically decaying B hadrons will be selected in the dimuon channel. The selection efficiency will be studied in all
its parts: muon reconstruction and identification efficiency, geometric and kinematical selection acceptance. The contaminating
background components will be evaluated: muons from non-b sources (charm, vector bosons, light quark decaying on fly), single-b
production and mis-identified hadrons.
Muons can be originated in direct or cascade b-decays, with different correlation between the b-quark flavour and the muon charge;
different sources will be discriminated by mean of the PtRel or using a wider set of variables combined by mean of multivariate
techniques.
The mixing and asymmetry will be determined by evaluating the fractions of the various components inside the same-charge dimuon
sample: this will be obtained by fitting template distributions to data. Simulation will be widely used in the contruction of such template
distributions; as a consequence the correct reproduction of experimental distributions of the used quantities by simlation will be essential.
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An extensive comparison of simulation with experimental data will be performed. 
Sources of systematic uncertainty on the measurement results will be searched for and evaluated. Possible charge asymmetry on muon
reconstruction and identification efficiency will be investigated; possible charge asymmetry in background will be also studied. The effect
of non perfect reproduction of experimental distributions by templates will be taken into account.
B hadrons produced in top decays will be studied in events with two primary top quarks, each of them decaying into a b-quark and a W
boson; events will be selected where one W boson decays to a lepton, muon or electron, and the other decays in a pure hadronic
channel. A preselection based on the missing "transverse energy", due to neutrino coming from the W leptonic decay, will be applied. The
charge correlation between the lepton coming from the decay of the W and the muon coming from the decay of one of the b-quarks will be
studied, while no requirement will be applied to the decay of the second b-quark. This will allow the application of lifetime-based selection
cuts to this second b-quark without introducing biases. A closure test of the simulation for all the quantities used in the preselection will be
performed, to check for the correct simulation of all the components in the selected eevnt sample.
In addition to the presence of cascade decays of b-quarks, lepton charge correlation will be affected by the presence of two W bosons
and two b-quarks, leading to the possibility for a dilepton to be originated by the same top quark or by different ones. The definition of the
best criterion for the assignment of the two leptons to the originating t-quark will be performed, by choosing the most discriminating
variables and using multivariate techniques to combine them. The effect of wrong assignments will be then investigated.
The mixing and asymmetry will be determined by fitting to data the simulated distributions of discriminating variables; as a consequence
an extensive test of the correct reproduction of experimental quantites by simulation will be needed again.
All the activities described above will require a solid knowledge of elementary particle interaction processes, as well as detector behaviour
and experimental techniques. The extensive use of multivariate analyses and fitting procedures will require confidence with statistic
techniques.
Events useful for the measurements and relevant variables will be extracted by the full set of data collected by CMS; this will require
expertise with the handling of large data samples and submission of large number of processing jobs. The extraction of required quantities
from data, their handling and their usage in statistical analyses will require expertise in C++ programming inside large frameworks.

2.2 Indicazione dei risultati attesi dall'attività dell'assegnista/i alla fine del primo anno e a conclusione della
ricerca

Timescale Of The Project
* 0-12 months. Determination of the A_sl parameter with the dilepton method. This includes all the time to complete the analysis,
determine the systematic uncertainties and perform the consistency checks. The participation to an international conference to show
these preliminary results is foreseen before their publication.

* 12-24 months. 
Publication of the dilepton analysis. Start of the top analysis. Production of the templates to be used in the likelihood fits. Setup of the fit
and closure tests on simulation.
Refinement of the fit and extraction of the values from the real data. Determination of the main systematic uncertainties of the
measurement. Writing of the analysis documentation, and of a public note to show the preliminary analysis results at international
conferences.

3.0 Assegni di Ricerca Richiesti 
L'importo di sciascun assegno, comprensivo di tutti gli oneri a carico dell'Ateneo, sarà pari al limite
minimo di legge (23.333 Euro)

A1 - Assegni di ricerca a totale carico del B.U.

nº Sintesi dell'attività specifica nel progetto e competenze Durata
(ann/bienn)

Costo assegno
annuo (euro)

Costo totale
(euro)

 TOTALE     0.000 

A3 - Assegni di ricerca cofinanziati dal B.U. e dalla Struttura
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nº Sintesi dell'attività specifica nel progetto e
competenze

Durata
(ann/bienn)

Costo assegno
annuo (euro)

Cofin Ateneo
annuo (euro)

Cofin Struttura
annuo (euro)

1. Measurement of the dilepton asymmetry in B
decays at CMS 

BIENNALE 23.333  11.667 11.667 

 TOTALE     11.667,000 11.667,000 

Capitoli di bilancio per la copertura degli assegni A3

Gli assegni di cui sopra troveranno copertura nei seguenti capitoli di bilancio della Struttura:

nº Denominazione fondo Importo
(euro)

1. Cofinanziamento INFN-Sezione di Padova, fs.2.11.03.05 23.333 
 TOTALE 23.333,000 

4.0 INFORMAZIONI AGGIUNTIVE

Si dichiara inoltre quanto segue:

Il responsabile del progetto ha gia' ottenuto finanziamenti per Assegni di Ricerca sul bando dell'anno precedente: NO
I componenti del progetto hanno ottenuto finanziamenti per Assegni di Ricerca sul bando dell'anno precedente: NO
E' stata presentata richiesta di finanziamento, per lo stesso o analogo progetto, anche ad altro Ente, da parte del Responsabile o dei
componenti il gruppo di ricerca: NO

Per la copia da depositare presso l'Ateno e per l'assenso alla elaborazione e diffusione delle informazioni riguardanti i programmi di
ricerca presentati; decreto legislativo 196/03 sulla "Tutela dei dati personali".

  Padova lì, ........................
(inserita dal sistema al termine della redazione del programma di ricerca) 
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Il Responsabile della Ricerca: ...........................................

.


