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Higgs search 2012

• LHC and Atlas performed well in 2010 and have headroom for further improvements.

• This means that a realistic goal is to close the Higgs window down to the LEP limit.

• We will contribute with a new approach to the hadronic and leptonic tau channels.



Stable Massive Particles 

SMP

In some models (eg split SUSY) the gluino is metastable. 
An NBI analysis put mass limit to ~300-600 GeV. We will 

extend it into the TeV range in 2012.



max
|

j2
η-

j1
η|

0 2 4 6 8 10

b
s 

/ 

0

1

2

3

4

5

|<2.5
j2

η|,|
j1

η|

|<1.3
j2

η|,|
j1

η|

|<0.8
j2

η|,|
j1

η|

ATLAS Preliminary

Figure 2: The ratio s/
√
b from the background b and the expected 1 TeV excited quark signal s in a dijet

mass range with ±1σ signal coverage is shown as a function of the absolute value of the maximum η
difference between the two leading jets.

The principal observable in this analysis, the dijet invariant mass mj j, was defined as

mj j =
√

(E1+E2)2− (!p1+!p2)2, (1)

where E and !p were the jet energy and momentum, respectively, and was examined in the region mj j >
200 GeV in order to reduce kinematic bias and to facilitate fitting.

For this analysis, any studies requiring beyond-the-Standard-Model MC signal generation used the

excited quark4 (qg→ q∗) production model [2, 3], which was predicted to have the highest cross section
out of the various models considered in the mass region mj j < 3 TeV. All of the default MC samples
were prepared using the standard ATLAS MC09 parameter tune [35] and MRST2007 Modified LO

parton distribution functions [32]. Figure 3 shows the MC-predicted [25, 29] QCD distribution with q∗

predictions overlaid for selected excited-quark masses. The signal acceptances were found to range from

∼ 13% at 200 GeV to ∼ 44% at 1 TeV. The choice of dijet mass binning was motivated by the absolute
resolution of the signal in the dijet mass distribution. The resolution was found to improve from∼ 13%
at 200 GeV to ∼ 6% at 1 TeV.

4 Background determination and search for dijet mass resonances

The background was extracted from the observed spectrum by fitting the smooth function [23]

f (x) = p0
(1− x)p1
xp2+p3 lnx

, (2)

4The excited quark q∗ was assumed to have couplings to the standard model SU(2), U(1), and SU(3) gauge groups of
f = f ′ = fs = 1, respectively [2, 3], and was simulated using the leading-order PYTHIA [25] generator with the modified
leading-order MRST2007 [32] parton distribution functions (PDFs) and the renormalization and factorization scales set to

the mean pT of the two leading jets. Predictions using CTEQ6L1 [33] and CTEQ6.6 [34] PDFs were also studied. The

compositeness scale was set to the q∗ mass. Note that excited quarks were permitted to decay into a number of decay modes,
including those with daughter particles that did not become jets.
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!Event selection :

!At least one good (at least 5 good tracks with |z0| < 10 mm) primary vertex

!At least 2 jets with PT (150 GeV and 30 GeV), |!| < 2.5, |!1-!2|<1.3

!Fit and extract background using a 
smooth and monotonic function

[ fitting function used in the CDF paper ]

!free parameters are constrained such that ; 
f(1)=0, and f(0)! +!

!The fitting fucntion describes the QCD-
predicted dijet mass spectrum very well 
(PYTHIA MC)

!Statistical tests observe no significant bumps 
in the spectrum
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Dijet resonance (q*! jj) in ATLAS

Current limits from Tevatron : mq* > 870 GeV, 95% CL
[ CDF collaboration, Phys. Rev. D 79 (2009) 112002 ]

Quark substructure

• Limits on quark 
substructure (angular 
distribution and 
resonance structures) 
will be extended to 
~3TeV in 2012.



Dibosons

• The final state of two 
leptons and missing pT 
or that of four leptons 
get contributions from 
only a few SM processes 
- plus new physics. A 
combined fit may 
increase sensitivity



• In collaboration with 
theorists, we will 
constrain SM 
parameters using LHC 
data: 

•  Parton density 
functions.

• W mass

• Zee forward-backward 

SM parameters



LCWS-05, SLAC, March 2005 CMOS Strasbourg - Saclay 2
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CMOS chip beam telescope

• Possibility of a totally 
integrated detector chip 
(System-On-Chip). Aim 
is a 20 micron thick, 
cheap pixel sensor with 
1.5 micron accuracy.

• Collaboration with 
Strassbourg and Aarhus.

• For NA63, testbeams, 
CLIC....



Other projects

• Track-trigger for LHC upgrade.

• Cosmic ray stations for use of schools.Three 
stations mounted at the NBI complex. 
Dedicated outreach person in Aarhus (Uffe 
Amelung Petersen) integrates data in HiSparc.

• “High technology” proposal (computer centres 
in ship containers).



The NBI Atlas group

• 4 permanent + 1 emeritus (KU financed)

• 8 post doc (Discovery, NICE, Lundbeck, Freja, 
Steno, Centre for scientific computing)

• 10 PhD (same sources + Bergen university)

• Hope in 2012 to NICE finance: 1 PhD (Almut 
Pingel, Higgs in tau hadronic channel - with 1/3 
cofinancing from NBI) and 1 post-doc (NN, 
hardware projects and track-trigger).



NBI-ATLAS budget 2012

• Post doc kkr 536 

• PhD student kkr 300 (hope 1/3 cofinance)

• Equipment kkr 200 (cut down 35%)

• Travel kkr 864 (cut down 12%)

• M&O kkr 800 (747 in 2011)

• Total is 2696 (17% down from (2009+2010)/2)


