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Agenda Odierna

Modello Standard

HIGGS

TOP

ZW, etc

BSM : alta energia

BSM : alta precisione
Leptoni (carichi)

Adroni (b)

Neutrini

masse

oscillazioni

Prospettive

medio e lungo termine

dentro e fuori Europa
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HIGGS (Landsberg, Cerutti, Grosjean)
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HIGGS (Landsberg, Cerutti, Grosjean)
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H −> ZZ, γγ
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Massa e Larghezza
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Now what ?
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H: JP

H -> gg : cosθ in 
Collins-Sopper r.f.
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H: JP

H -> gg : cosθ in 
Collins-Sopper r.f.

H ->ZZ -> 4l : MVA 

Usato solo ZZ

test SM (0+) vs altre 
ipotesi (0-, 1+,1-,2+,2-)
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JP (H) : 0+ !
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Accoppiamenti: H->WW
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Accoppiamenti : H -> bb

beauty : in associazione VH(bb) (background)  

... anche VBF H(bb) 
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Accoppiamenti : H -> ll

CMS : H-> ττ (µµ,µe,ee, lh, hh )

ATLAS : H-> µµ 



  

17Franco Simonetto Universita' & INFN Padova

Accoppiamenti : H <-> tt

Ricerca la produzione associata ttH(bb,ττ,ψψ)

b-tagging + Analisi Multivariate (BDT,MVA) 

=
OBS

 SM
{

< 3.4 CMS
< 5.3 ATLAS
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Sommario Higgs

Tutto compatibile col MS
... ma precisione ancora 
grossolana (> 10%)

NOW WHAT ?
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Now What (2)
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Prospettive (Grosjean)

Diminuire gli errori (ovvio), in particolare ttH (o 1% !)

Distribuzioni differenziali (pT, η) per misurtare dinamicamente i 
contributi dei diversi meccanismi di produzione -> Th. o(N3LL)

Violazione di CP . Componenti CP -pari negli stati fnali:

Misura la polarizzazione dei γ da angolo tra 
le due coppie di e da conversione

Ottimo per CMS



  

21Franco Simonetto Universita' & INFN Padova

TOP
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TOP Properties

Sezione d'urto tt
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TOP Properties

Sezione d'urto tt

Sezione d'urto top singolo
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TOP Properties

Sezione d'urto tt

Sezione d'urto top singolo

Massa Massa 
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TOP Properties

Sezione d'urto tt

Sezione d'urto top singolo

Massa Massa 
173.2±0.51±0.71 Tevatron
172.3±0.23±1.33 ATLAS

173.5±0.33±0.96 CMS
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TOP Properties

Sezione d'urto tt

Sezione d'urto top singolo

Massa 

Test CPT (CMS) : 

Massa 

mt−mt=−272±196±122 MeV

173.2±0.51±0.71 Tevatron
172.3±0.23±1.33 ATLAS

173.5±0.33±0.96 CMS
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TOP : Anomalie ?

FCNC, Spin Correlations, Polarizzazione ...

Asymmetria di carica avanti – indietro :
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Standard Model

 ... in ottima salute ...
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Standard Model

 ... in ottima salute ...
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“We have searched ... (Dissertori, Krakow 2012)
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... SuSy (RP) ...
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... SuSy (non RP ) ...
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... ed Esot(er)ici
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Flavor Leptonico

Ricerca di processi rari, soppressi nel MS

Esplorazione per via indiretta di scale inacessibili a LHC:
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Esplorazione per via indiretta di scale inacessibili a LHC

Presente : solo limiti al LFV. Anomalia a ~ 5σ in gµ-2 
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Flavor Leptonico

Ricerca di processi rari, soppressi nel MS

Esplorazione per via indiretta di scale inacessibili a LHC

Presente : solo limiti al LFV. Anomalia a ~ 5σ in gµ-2 
Futuro :

MEG Upgrade ~ 5 10-14 ( < 2018 )

µ−>3e (PSI) ~ 5 10-17  (>2018)

µN->eN (FNAL) ~ 6 10-17 (>2020) 

τ −>µγ, lll (Belle2) (>2018)

gµ-2 @ FNAL 
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Flavor Adroni : (soprattutto B)
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Flavor Adroni : topics
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Flavor  Adroni : highlights
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Oscillazione BS

B S B S ; B S B s
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Flavor highlight : Bs −> µµ
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Flavor highlight : Bs −> µµ
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Flavor highlight : Bs −> µµ
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Flavor highlight : Bs −> µµ

SM :                                                 
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Anomalie : ACP nel mixing         

P B  B ≠P  B B :

D : A CP=−0.276±0.067±0.063% , 3.9 da SM

PRL 111 101802 

BS

Bd
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Anomalie : ACP nel mixing         

P B  B ≠P  B B :

D : A CP=−0.276±0.067±0.063% , 3.9 da SM

Non si accomoda facilmente con misure di ΦS (LHCb) 
che viceversa rispettano il MS 
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Altre Anomalie 

LHCb : B−>Κ∗µµ 
(1 bin anomalo su 24 ) 

P=0.5%, 3.7σ 

Belle conferma anomalia  (3.3 σ) osservata da 
Babar (3.4 σ) su :

Deviazione da MS (combinando) : 4.8 σ 

R=
B B D (*)



B B D (*)
l
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Neutrini : Appearence

OPERA : νµ −> ντ

III evento (τ−>µ, τ−>3h,τ−>h)
P(back.) = 7 10-4

3.2 σ signifcance

T2K : νµ −> νe
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Neutrini: GERDA



  

50Franco Simonetto Universita' & INFN Padova

Neutrini: GERDA
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Neutrini: GERDA
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Neutrini: GERDA



  

53Franco Simonetto Universita' & INFN Padova

Sabato 20/07 : Joint ECFA-EPS 

14:30 EPS-HEPP Board 10'  Sphicas (CERN/Athens)

14:40 ECFA 10'  Krammer (HEPHY/Vienna) 

14:50 The Update of the European Strategy for Particle Physics   20'  Tatsuya Nakada (Ecole 
Polytechnique Federale de Lausanne (CH)) 

15:20 The CERN program 20'  Rolf Heuer (CERN)

15:50 The ILC program in Japan 20'Komamimya (Tokyo)

16:50 The ongoing strategy discussion in the US 20', Andrew James Lankford (University of California 
Irvine (US))

17:20 Neutrino program: the future 20' , Andre Rubbia (Eidgenoessische Tech. Hochschule Zuerich (CH))

17:50 Accelerator R&D for future machines 20', Leonid Rivkin (Paul Scherrer Institute & EPFL)

1
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I Quattro Pilastri della Saggezza Europea

LHC
upgrade of the machine and detectors with a view to collecting 

ten times more data than in the initial design by ~ 2030 ...
Post-LHC

CERN should undertake R&D projects for pp and e+e- High Energy 
frontier machines... European ambition is energy frontier Physics

ILC (Japan)
Europe is not in the position to construct another large accelerator right now ...  

If the ILC is constructed outside Europe within the LHC lifetime ... a logical 
conclusion is to contribute 

Long Baseline ν
Europe should explore the possibility of major participation 

in leading long-baseline ν projects in US and Japan ...



  

56Franco Simonetto Universita' & INFN Padova

Heuer : the CERN Program 
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Heuer : VHE LHC

  42 TeV      with  8.3 T using present LHC dipoles

  80 TeV      with 16 T  based on Nb3Sn dipoles

100 TeV      with 20 T based on HTS dipoles

would also allow e+e- and e-p collisions 
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M.Caccia (CSN1 di Settembre)  
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M.Caccia (CSN1 di Settembre)  
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Snowmass Report: Bedeschi @ CSN1

v DOE definisce disponibilita’ per i prossimi 10 anni
Ø Ipotesi di bilancio costante per HEP

Ø Nuovi progetti devono fittare in 1 G$ su 10 anni

Ø Questi fondi devono essere trovati all’interno del budget corrente

v Priorita’ da definire per l’estate 2014
Ø Comunita’ divisa tra LBNE e LHC upgrades/(ILC)

Ø I fondi bastano per LBNE e LHC upgrades ridotti

Riduzione impegno su LHC upgrade avra’un impatto sulla definizione 
complessiva degli upgrades anche vista la situazione europeea

Ø Contributi a ILC o simili solo  da accordi ad alto livello tra 
USA ed altri stati (e.g. Giappone)
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Update of the European Strategy for HEP (Nakada)  

Calendario :

Strategy Paper : preambolo e 17 capitoli



  

65Franco Simonetto Universita' & INFN Padova

I Quattro Pilastri della Saggezza Europea

LHC

CERN Post-LHC accelerator programme

Japan ILC

Long baseline neutrino
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I quattro pilastri:  (1) LHC 

“The discovery of the Higgs boson is the start of a major 
program of work ... 

Europe’s top priority should be the exploitation of the full 
potential of the LHC ...

upgrade of the machine and detectors with a view to 
collecting ten times more data than in the initial design by ~ 
2030 ...

Requires major resources in Europe till ~ mid 2020 ... Needs 
of foreign contributions”



  

67Franco Simonetto Universita' & INFN Padova

I quattro pilastri: (2) Post-LHC

“Europe needs ... to propose an ambitious post-LHC 
accelerator project at CERN  ... when Physics results from 14 
TeV LHC running will be available.

CERN should undertake R&D projects for pp and e+e-  High 
Energy frontier machines ... in collaboration with national 
institutes, LABs and universities worldwide. 

European ambition is energy frontier Physics
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I quattro pilastri: (3) ILC 

“There is a strong scientifc case for an e+e-  collider 
complementary to the LHC ...

The initiative ... from ... Japan is most welcome, and 
Europe groups are eager to partecipate

Europe is not in the position to construct another large 
accelerator right now ... 

If the ILC is constructed outside Europe within the LHC 
lifetime ... a logical conclusion is to contribute “
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I quattro pilastri: (4) νeutrini

“strong scientifc case for long baseline ν  programme 
exploring CP violation and the mass hierachy ...

Europe should explore the possibility of major 
participation  in leading long-baseline ν  projects in US 
and Japan ...

optimizing the European contribution for ν  programme 
vis a vie the European ambition of high energy frontier “
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Sabato 20/07 : Joint ECFA-EPS 

14:30 EPS-HEPP Board 10'  Sphicas (CERN/Athens)

14:40 ECFA 10'  Krammer (HEPHY/Vienna) 

14:50 The Update of the European Strategy for Particle Physics   20'  Tatsuya Nakada (Ecole 
Polytechnique Federale de Lausanne (CH)) 

15:20 The CERN program 20'  Rolf Heuer (CERN)

15:50 The ILC program in Japan 20'Komamimya (Tokyo)

16:50 The ongoing strategy discussion in the US 20', Andrew James Lankford (University of California 
Irvine (US))

17:20 Neutrino program: the future 20' , Andre Rubbia (Eidgenoessische Tech. Hochschule Zuerich (CH))

17:50 Accelerator R&D for future machines 20', Leonid Rivkin (Paul Scherrer Institute & EPFL)
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Heuer: LHC programme 
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Heuer: LHC programme 

There is a program at the energy 
frontier with the LHC for at least 20 
years:

7 and 8 TeV
14 TeV design luminosity

14 TeV high luminosity (HL-LHC)
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Heuer: LHC programme 

Around 2022 the 
present Triplet magnets 
reach the end of their 

useful life (due to 
radiation damage)

…and will anyway need 
replacing.

In addition the 
Luminosity of the LHC 

will saturate by then

Time for an 
upgrade:
HL-LHC
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Heuer : Post – LHC (1) VHE LHC

  42 TeV      with  8.3 T using present LHC dipoles

  80 TeV      with 16 T  based on Nb3Sn dipoles

100 TeV      with 20 T based on HTS dipoles

would also allow e+e- and e-p collisions 
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Heuer : Post – LHC (2) CLIC

  42 TeV      with  8.3 T using present LHC dipoles

  80 TeV      with 16 T  based on Nb3Sn dipoles

100 TeV      with 20 T based on HTS dipoles

would also allow e+e- and e-p collisions 
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Heuer : altre attivita' @ CERN

ν-Physics
- enable large scale detector development and tests for   
   neutrino detectors, e.g. LAGUNA, ICARUS-NESSIE

- launch study for a neutrino (test)beam in the North Area

Fixed Target :
HIE-Isolde as approved and ongoing
AD and ELENA as approved and ongoing; 

extension for GBAR approved 
addition of a storage ring under consideration

n-TOF (with EAR2) as approved
CNGS terminated
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Proposal for a Phases Execution of the ILC

Documento della JAHEP (18/10/2012)
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Proposal for a Phases Execution of the ILC

Dopodiche'
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Proposal for a Phases Execution of the ILC

Schedula (“Very optimistic but not impossible”):
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M.Caccia (CSN1 di Settembre)  
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M.Caccia (CSN1 di Settembre)  
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US Strategy

Rassegna dei prossimi processi decisionali.
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US Strategy

Rassegna dei prossimi processi decisionali.

Snowmass (29/07 6/08) 



  

88Franco Simonetto Universita' & INFN Padova

US Strategy

Rassegna dei prossimi processi decisionali.

Snowmass (29/07- 6/08)

 P5 (2013-2014) :
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Snowmass Report: Bedeschi @ CSN1

v DOE definisce disponibilita’ per i prossimi 10 anni
Ø Ipotesi di bilancio costante per HEP

Ø Nuovi progetti devono fittare in 1 G$ su 10 anni

Ø Questi fondi devono essere trovati all’interno del budget corrente

v Priorita’ da definire per l’estate 2014
Ø Comunita’ divisa tra LBNE e LHC upgrades/(ILC)

Ø I fondi bastano per LBNE e LHC upgrades ridotti

Riduzione impegno su LHC upgrade avra’un impatto sulla definizione 
complessiva degli upgrades anche vista la situazione europeea

Ø Contributi a ILC o simili solo  da accordi ad alto livello tra 
USA ed altri stati (e.g. Giappone)
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