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Outline

Higgs

Neutrinos

SUSY

Heavy Flavour

Kaons

Dark Matter

Astroparticle

ElectroWeak

EW & QCD
LHC

~60 talks
45 minutes

(- 5 minutes 
for jokes)

40s per talk!!
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Searches for the Higgs
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Higgs Searches

• Tevatron – CDF+D0 are powerful engines
• Tevatron performing well

– ~3fb-1 useful data on tape
• Hope 6 fb-1 (maybe 8?) by end 2009
• Typical analyses use 1-2 fb-1

• Combined limits are a big advance
• Many production × decay channels studied

⎯qq WH ℓυ⎯bb  ; ZH ℓℓ⎯bb ; ZH ⎯υυ⎯bb
WH/ZH/VBF/ggH → ττ + 2jets 

gg H WW ℓυ ℓυ
H γγ, τ+τ- …
H(b) ⎯bb(b)

New

Yorita, Zivkovic, Haas
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Combined Limit – SM Higgs Yorita, Zivkovic

New
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New SM Higgs Limit Ochando, MasubuchiYSF

1 event where 
there is no 
background!

Most sensitive for low-mass Higgs

New
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Non-SM Higgs Search (SUSY) Haas

H γγ

H ττ

New
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Higgs Search mini-conclusion

• Tevatron within a factor 2 of being able 
to exclude a high-mass Higgs 

• Good progress with analysis methods 
– Sensitivity may improve

– If discovered, probably only able to say that 
it is consistent with the SM

– Otherwise, place limits on BTSM processes
• Large tan β SUSY, for example
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QCD with electroweak probes
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Tevatron Tests QCD J Han

New
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WW, WZ & ZZ production @ Tevatron L Han

New

RAZ=Radiation Amplitude Zero
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@ HERA De Boer
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Searching for SUSY & friends
Seek and ye shall find (Matthew 7:7, Luke 11:9)
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Photons and jets

• Look for many things …

Jaffre
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Photons and jets

• Find nothing …

Jaffre

RS Graviton Squarks & gluinos

New
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Searches with leptons Dube

Search for chargino-neutralino ℓ

Z’

Excited
Electrons

New
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Exotica @ HERA Barbagli

Contact 
interactions
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Model-Independent searches @ HERA Sauvan
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Model-Independent searches @ HERA

• Isolated leptons
• e+p

– HERA-II: ~1.6 × HERA-I
Extrapolate from HERA-I
(H1) expect ~26, see 21
i.e. HERA-II expected   ~15 

see ~10
significance 

~unchanged

Sauvan

1.8σ
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Weighing in with Heavy Flavour
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Top mass from top cross-section Besancon

}D0{
CDF

⎯tt ⎯bb W+W-

m
od

el
s

Di-lepton
Lepton+jet

New
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Single top production Schwienhorst

s+t

New
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Top Mass and other properties

• Top quark mass well measured to 1.1% level!

• Up to date, within uncertainties, all measured 
quantities are consistent with the Standard 
Model expectations.

– Top charge, W helicity , Rb, charged Higgs 
search, FCNC

• Analysis in progress or not reported here,
– Life time, decay width, top spin correlation, etc.

• This is just the beginning of the sensitive 
studies of the Top quark properties! There are 
much room ahead for surprises!

Chen

New
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New Mtop measurement

• 2fb-1

• lepton+jets and di-lepton channels

FedorkoYSF

New
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B-factory integrated luminosities Aushev

BaBar: 510 fb-1BELLE: 7700 fb-1



TCPV in B0 → KSπ0π0 :b→s⎯qq
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Phys.Rev.D76:071101,2007

Belle Preliminary
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Aushev
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B D**ℓν (BELLE) Liventsev
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Semi-leptonic B and D decays Mazur

Vub

Exclusive Inclusive
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Leptonic B decays Kim

New
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Penguin B decays Simi
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B lifetimes ~@ Tevatron Parua

1.52±0.04 ±0.02 ps

1.52±0.05 ±0.01 ps

New
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Bs at the Tevatron

• CDF and D∅ search for CP violation effects:
Direct CP violation (B+→ J/Ψ K+)
CP Violation in Mixing: precise measurement 
CP Violation in the interference between mixing and decay:
FIRST sin(2βs) measurement

• Interesting sin(2βs) fluctuation at Tevatron experiments:
Exclude large negative values

Both experiments, CDF and D∅
In the same direction of ASL

Di Giovanni

2ΔlnL = 2.31 (68% CL)
2ΔlnL = 5.99 (95% CL)

2βs-ΔΓs likelihood profile
Untagged
Tagged

New
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B Xsγ Limosani

New



Ken Peach John Adams Institute Moriond Experimental Summary 08 March 2008 34

CKM γ angle Sordini



Ken Peach John Adams Institute Moriond Experimental Summary 08 March 2008 35

CKM γ angle Sordini

New
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CKM Fitter Descotes-GenonNew
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UT Fit Very New
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UT Fit

• Standard Model
– CBs

=1 & φBs
= 0

Very New
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Comment

All cows start as calves …

… but not all calves end up as cows

A “hint” rather than “evidence”?

Declaration: 
The paper reporting the first NA31 ε’/ε result was entitled
“Evidence for direct CP-violation” when
ε’/ε = 0.0033 ± 0.0011 – i.e. 3σ from 0
As we shall see, that did become a cow!
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Charm and Tau decays

• ⎯D0-D0 mixing established
– At “high end” of SM

• BELLE & BaBar
– Look for CPV in 2π,3π,KK,KKπ

• All consistent with 0

• DS μν
– W.A. vs. LQCD prediction:

fexp (Ds) = 271 ± 11 MeV
f LQCD (Ds) = 241 ± 3 MeV
• 2.6 σ discrepancy

Zupanc
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CLEO Park
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BES – R and J/ψ states Ho

R values between 2.20−3.65 GeV are measured with large data 
samples and improved methods, the errors are decreased. The new 
measurement agrees with the pQCD prediction within errors.

Resonance parameters of high mass charmonia are determined   
considering the phase angles, interference and energy-dependent 
width. The model dependences are compared. New results will be 
helpful to understand the properties (states) of excited charmonia.
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BES – new charm states Xu

New
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Strange results from Kaons
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Ke2 2007 data preliminary

NA48++ – Kμ3/Ke3, Vus & Kℓ2

• R+
Kμ3/Ke3 = 0.663 ± 0.003stat ± 0.001syst (NA48)

• R0
Kμ3/Ke3 = 0.664 ± 0.002 (KTeV hep-ex/0406002)

• R0
Kμ3/Ke3 = 0.662 ± 0.030 (Evans et al Phys.Rev.D7 36 (1973)

Ruggiero

~8000 Ke2

Goal: total uncertainty ~0.5%
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KLOE Testa

New
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KTeV rare decays

π0 Double Dalitz decay
(1960: 112 events: B.R. (3.18 ± 0.30) × 10-5

2008: 30.5k  events: B.R. (3.26±0.18)×10-5

Zimmermann

Preliminary π0 Dalitz decay

(1.1539 ± 0.0045 ± 0.0152) × 10-2

New
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KTeV ε’/ε Glazov

New
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Search for Ks e+e- ArchilliYSF

New
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News from Neutrinos
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HARP

• Many targets
• Many momenta
• Important for many 

experiments
– K2K
– MINOS
– MiniBooNE
– T2K
– …

Tsenov

New

p+A
l
versus GEA

N
T4

p+C
, N

2,O
2 @

 12 G
eV/c
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MINOS Habig
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MINOS Habig

Consistent with previous experiments
Already best measurement of |Δm2

32|

|Δm2
32| = 2.38 +0.20 (stat + syst) x 10-3 eV2

sin22θ23 = 1.00 -0.08 (stat + syst)
χ2/ndf=41.2/34

−0.16

New
νe appearance new sensitivities!
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OPERA Pistillo

38

Events

So far
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MiniBooNE Polly

Excess real but not oscillation

New
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Low Energy Neutrino Cross-sections

• MiniBooNE, K2K, MINOS, T2K 
– Minerva, SciBooNE

• Low energy neutrino cross-sections
– not so well known
– Shape and normalisation distortions to 

oscillation searches …

Katori

CC-QE

NC-π0

New
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Borexino Dalnoki-Veress

77Be rate Be rate 
= 47= 47±±77statstat±±1212syssys

LMA MSWLMA MSW
= 49= 49±±44

No FCNo FC
= 75= 75±±44

D
pd

/1
00
t
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CUORICINO Vignati

New

Cuoricino

▼

Cuore
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NEMO-3 Broudin-BayNew

y10)).syst(19.0)stat(88.1()2(T 1966.0
39.0

2
1 ±=νββ +

−

y10)).syst(68.0)stat(75.6()2(T 1837.0
42.0

2
1 ±=νββ +

−

(V. Artemiev et al.,Phys. Let. B., 345, (1995) 564)

(A. De Silva et al., Phys. Rev. C 56 (1997) 2451)
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NEMO-3 Broudin-Bay

New
T1/2 (ββ0ν) > 1.45 1022 y     90 % CL

<mν> < 3.7 – 5.1 eV
V.A. Rodin et al., Nucl. Phys. A 766 (2006) 107

Previous result:    T ½ > 1.7 1021 y    90 % CL
A.A. Klimenko et al., Nucl. Instr. Meth. B 17 (1986) 445

ββ0ν results

ββ2ν background MC

radioactive background MC

ββ0ν MC (T1/2 = 1.45 1022 y)

150Nd
PRELIMINARY

Above 2.5 MeV
28.6 ± 2.7 events expected from background

29 events observed
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Throwing Light on Dark Matter
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XENON Santorelli

CDMS 2008
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COUPP Szydagis

CF3I

SSCROLLCROLL
ofof

HHONOURONOUR
for the

Imaginative
use of
Old

Technology
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CRESST Lang

New
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KIMS Kim
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DM-TPC Ahlen
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Messengers from space
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AMANDA-ICECUBE Roucelle

Point sources of neutrinos?
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ANTARES Pradier
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CAST BorghiNew
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High Energy Gamma Rays from Space Glicenstein

New
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Air Fluorescence Yield

• Calculating the absolute FY is a challenge
• Needed by many experiments
• Laboratory studies by several groups
• New results over the last 3 years

– General agreement
• But still some large discrepancies and some 

model uncertainties

• Absolute values have uncertainty ~10%

Arqueros
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Auger Energy Spectrum

• Energy Spectrum
– 6 σ evidence for 

suppression at 
high energies –
GZK effect 

• Composition
– Mixed composition

• Photons excluded
• Neutrino limits

Mariş
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Anisotropies & correlations in UHECR Bonino

× AGN  (<71 Mpc) [GZK]

O Auger events

Anisotropy confirmed at 99% CL

Compatible with origin in extragalactic sources within GZK horizon

Small angular scale suggests predominantly light composition

Not identify unambiguously AGN as the sources

Tinyakov
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Waiting for the LHC
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Evans

19 Februar 2008,15:00
commissioning team
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Machine ready for beam in June?

LHC Machine Status
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Experiments Plamondon,  Christiansen

Experiments almost ready
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First physics ready Plamondon,  Christiansen



Ken Peach John Adams Institute Moriond Experimental Summary 08 March 2008 79

If it is there … Tsuno

… the experiments will see it
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… and any available (Brout-Englert) Higgs Tsuno
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… and exotica Bellan
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… and even more exotica Bellan

But Lisa Randall’s 
comments



Ken Peach John Adams Institute Moriond Experimental Summary 08 March 2008 83

What will the LHC reveal?

SUSY

RS

BH

SUGRa

Comp

-osite-
ness

Lepto
-quarks

Z’, W’

???? ¿¿¿¿¿SM
Higgsor is the box 

empty?
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Where to find the new physics?

•• WhenWhen we find the new physics
– its effects will be seen in many places

• where it is now hidden
• But where to look now?

– Tevatron (CDF/D0) LHC (ATLAS/CMS)
– BELLE, BaBar & CLEO LHCb
– Neutrinos
– Rare K, μ decays
– Precision measurements
– Astroparticle physics
– Cosmology
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“The great tragedy of Science – the 
slaying of a beautiful hypothesis by an 
ugly fact” T.H. Huxley

• We have many “beautiful hypotheses”

• We need a few more “ugly facts”

– from the LHC?
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Summary

Higgs

Neutrinos

SUSY

Heavy Flavour

Kaons

Dark Matter

Astroparticle

ElectroWeak

LHC
EW & QCD

The Standard Model is still in good shapeThe Standard Model is still in good shape
New physics is probably just around the cornerNew physics is probably just around the corner

The LHC will soon be with usThe LHC will soon be with us
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… and finally …

SCROLL OF HONOUR
to

Tran Thanh Van,
Lydia Iconomidou-Fayard

& 
Jean-Marie Frère

and all of the organisers 
& hotel staff 

for a wonderful “Moriond”


