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Reynald Pain /LPNHE 



!  A word on LPNHE 

!  LPNHE ILP research focus   

!  Past and current ILP supports to LPNHE teams 

!  Future directions/priorities  
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R. Pain - 14/10/2010 

Laboratoire de Physique Nucléaire et de Hautes Energies 
UMR 7585 - CNRS/IN2P3 UPMC et UPD 
 
Located NW corner of Jussieu Campus [(partial) view on Notre-Dame] 
Tour 12-22 floors SS-RC-1-2 and Tour 12-13 floors SS-RC-1  

Total : 148 personnes + 28 
stagiaires 

EAOM 2010 



!  ~25 permanent CNRS Researchers 
!  ~25 permanent UPMC (16) and UPD Professors   
!  ~40 post-docs and students 
 
!  3 “disciplines” : Particle Physics, Particle Astrophysics and Cosmology 

!  Mostly Experimental and Observational Physics  
“Our theoretical experts are at nearby LPTHE (Particle Physics, Cosmology) 
and IAP (Particle Astrophysics and Cosmology)”  

!  ~50 Administrative and Technical staff  
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Experimental Context 

INTERNATIONAL INFRASTRUCTURES 
 
    LARGE ACCELERATORS 
◦  CERN/LHC : ATLAS and LHCb 
◦  SLAC, Fermilab : BaBar, D0 & CDF 
◦  TOKAI : T2K  
 
 
LARGE OBSERVATORIES 
◦   Namibie : HESS  
◦   Argentina : Auger 
◦   Hawaii, Chili, Australia : SN, LSST 
  

Laboratoire de Physique Nucléaire et de Hautes Energies 
UMR 7585 - CNRS/IN2P3 UPMC et U Paris-Diderot 
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!  Focus on (solving) 4 (fundamental) scientific questions: 

◦  What are the Fundamental Interactions and what is the origin of 
Particle masses (Higgs)? : 

     -> projects : D0, LHC (ATLAS, LHCb, ..) 
◦  Understanding Matter-Antimatter Asymmetry (CP violation) and flavor 

physics (heavy quarks, neutrino mixing and masses, ..)? 
     -> projects : LHCb, T2K, .. 
◦  What are the Nature and Origin of Cosmic Ray (charged and neutral)? 
     -> projects : Auger, HESS, CTA 
◦  What are Dark Matter and Dark Energy?    
     -> projects : Supernova Cosmology, LSST, EUCLID, … 
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!  Primordial Universe, Inflation and non gaussianity  

!  Reionisation, first objects and structure formation 

!  String theory and black holes  

!  Dark Energy and Dark Matter 

!  Higgs Boson and standard Model  
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!  PhD : 
◦  Mattieu Chretien (Particle Astrophysics /HESS) 
      Dark Matter search  
◦  Ayan Mitra (Cosmology/SN ) 
      Lensing of Supernovae 
◦  Matej Pavin (Particle Physics/ T2K) 
      Neutrino mixing (theta13 angle) 

!  Post-Docs : 
◦  Ioana Maris->Mariangela Settimo (Particle Astrophysics/ Auger) 
      CR composition from Cosmogenic Photons 
◦  Paolo Francavilla (Particle Physics /ATLAS) 
      Higgs and new physics at LHC 
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!  Other supports:  
       
     Visitors (short and longer term) : 
        several each year in all themes  
      Scientific “Animation” : 
       funding of several workshops  
       funding help for schools and conferences  
     Communication  
      
   These items (in particular funding for visitors and workshops) are 
very much appreciated 
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!  Particle Physics : discovery of the Higgs -> enhanced collaboration with 

LPTHE team (thesis co-direction + post-doc)  - Nobel 2012 
   First measurement of Theta13 (neutrino mixing) 
 
!  Particle Astrophysics : Cosmic Rays physics with decisive postdoc 

contributions in design of detector upgrade, cosmogenic photons 
   
  Colloquiums V. HESS, QCD from colliders to super-high energy CR 
 
!  Cosmology: Nobel 2011  
    Visit S. Perlmutter (colloquium+public talk) 
    Workshop Big-Boss  -> future development ? 
    Joint analysis of SDSS and SNLS Sne (-> world best precision on w,  
    Ωm better agreement with Planck) 
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Example of (very) recent highlight in Cosmology  
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M. Betoule et al.: Title Suppressed Due to Excessive Length
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Fig. 13. Comparison of various measurements of ⌦m for a ⇤CDM cosmology.

6.6. Comparison with other measurements of ⌦m.

The comparison of our ⇤CDM constraints with other analyses and data sets is summarized in

Fig. 13. Our value is in good agreement with the CMB value from Planck (Planck Collaboration

XVI 2013), eliminating the previously noted ⇠ 2� discrepancy between Planck and C11. As dis-

cussed in Sect. 6.4.2, this change is primarily a result of the recalibration of the SDSS-II and SNLS

light-curves. The recalibration analysis elucidated and corrected an unanticipated systematic ef-

fect (the aging of MegaCam r and i band filters, see Sect. 3.2), and is further bolstered by more

precise and redundant calibration observations. We conclude, therefore, that the previously found

discrepancy should be attributed to systematic errors in the supernova measurements and that, with

our new analysis, the two probes yield consistent measurements of ⌦m in the ⇤CDM model. Our

value is also compatible with the ⌦m ⇤CDM measurement from WMAP9 (Hinshaw et al. 2013).

The CMB measurement of ⌦m with Planck and our SN measurement would have comparable pre-

cision, if systematic uncertainties in the SN analysis were neglected, showing that, despite notable

improvements, systematic measurement uncertainties remain a crucial issue.

Our measurement is also in agreement with the SN Ia measurement from the Union 2.1 sample

(Suzuki et al. 2012). This is not, however, a fully independent confirmation as both analyses share

part of the dataset and methodology. There are nonetheless notable di↵erences between the two SN

samples: the second and third years of the SDSS-II and SNLS surveys, which constitute the large

majority of our sample, are not part of Suzuki et al. (2012) while the ESSENCE survey (Miknaitis

et al. 2007), most of the high-z HST supernovae, as well as some older samples are included in the

Union 2.1 sample.

39
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Fig. 15. Confidence contours at 68% and 95% (including systematic uncertainty) for the ⌦m and

w cosmological parameters for the flat w-⇤CDM model. The black dashed line corresponds to the

cosmological constant hypothesis.

concordance is the main result of the present paper. We note that this conclusion still holds if we

use the WMAP CMB temperature measurement in place of the Planck measurement (see Table 15).

For the w-CDM model, in combination with Planck, we measure w =�1.018± 0.057. This rep-

resents a substantial improvement in uncertainty (30%) over the combination PLANCK+WP+C11

(w = �1.093± 0.078 ). The ⇠ 1� (stat+sys) change in w is caused primarily by the recalibration of

the SNLS sample as discussed in detail in Sect. 6. The improvement in errors is due to the inclusion

of the full SDSS-II spectroscopic sample and to the reduction in systematic errors due to the joint

re-calibration of the SDSS-II and SNLS surveys. As an illustration of the relative influence of those

two changes, using the C11 calibration uncertainties would increase the uncertainty of w to 6.5%.

Interestingly, the CMB+SNLS+SDSS combination delivers a competitive measurement of w

with an accuracy of 6.9%, despite the absence of the low-z SNe Ia. This measurement is expected to

be robust since the dominant systematic uncertainty (photometric calibration error) was the subject

of careful review in the joint analysis of the SDSS-II and SNLS surveys. This subsample is also

likely to be less sensitive to errors in the environmental dependence of the SN Ia luminosity as the

distribution of SNLS and SDSS host properties are closer than are the distribution of SNLS and

low-z surveys. As an illustration, fitting the w-CDM model to the CMB+SNLS+SDSS data, and

imposing �M = 0, provides w =�0.996±0.069, a small shift (�w < 0.003) with respect to the value

reported for the same sample and �M = �0.070 ± 0.023 in Table 15.

Combined with CMB and BAO, SNe Ia yields a 5.4% measurement of w which represents

significantly tighter constraint than what can be obtained from CMB and BAO alone (11.0%).

The combination of CMB, BAO and SNe Ia constrains models with a varying equation of state

44



 
!  LPNHE Research focus in the coming months: 
 - Particle Physics: is the newly found particle the standard model Higgs, is 
there new physics at twice the cms energy (restart early 2015) ?   
    will benefit from enhanced collaboration with LPTHE teams 
 - Particle Astrophysics :  
     Decide on Auger upgrade to solve CR composition enigma  
     Search hints of Dark Matter with HESS2  
 - Cosmology : can a precision of 5% on w be reached, is there any sign of 
non constant w ? 
    will benefit from enhanced collaboration with IAP teams  
   
!  Develop Collaboration agreements with partner universities (Berkeley 

Stanford, Cambridge, ..) 
!  Develop Education and Training aspect from ILP ? 
     MOOCS or even NOOCS (Not Open Online Courses)  
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