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@ Sequential Standard Model (SSM)
@ Models based on E_group
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Z': actual exclusion limits

7' is a vectorial boson with mass of the order of TeV (or more)

(u,d) uc dc (v,e) Ve ec
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Effects of misalignments: MS

MS > misalignments of 0(30-500 um) on MS chambers (shifts and rotations)
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Effects of misalignments: MS
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The deterioration of the resolution is reflected on invariant mass!
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Effects of misalignments: ID

ID [ > Misalignments of 0(40-200 pm)

Leading to bias in curvature
and thus reconstructed track
transverse momentum
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Effects of misalignments: ID
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The strong misalignment introduced by Curl-Large geometry is clearly visible in

the invariant mass spectrum for combined muons!
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Effects of misalignments: tracking efficiency
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Z' - np,ATLAS discovery potential:
backgrounds (Vs=10 TeV)
Z' signal considered:
@ SSM1000 — Z', M=1 TeV, I'=30GeV, 0=0.238 pb
@ SSM1500 — Z', M=1.5 TeV, [=45GeV, 6=0.029 pb
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Discovery potential:
confidence level
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Z' - pp, ATLAS discovery potential:

ideal alignment (Vs=10 TeV)
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ATLAS discovery potential:

Effects of misalignments (Vs=10 TeV)
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Since the effect of misalignments on background events is minimal, I only considered
misalignments on signal events.

Consequently, the only background test is insensitive to the misalignments
introduced and it provides the same results.
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Z' - pp, ATLAS Discovery potential:

500 pm MS misaligments and ideal resolution hypothesis (Vs=10 TeV)

7' SSM1000 ‘0 signal+background test
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Detector resolution

It can be determined from Z lineshape in the process pp — Z — pn with data driven techniques.
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The effects of misalignments can be partially recovered: it reduced up to 50%.
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Conclusions

@ With MC Samples, I studies the production and decay of new gauge heavy boson, Z';

@ | studied the performance of tracking system, MS and ID, such as momentum-
resolution and it's tracking and trigger efficiencies in different alignment conditions;

@ | studied the impact of misalignments on reconstruction efficiency: I improved the
tracking algorithm (MuidCB), used by EF trigger level;

# [ studied the ATLAS discovery potential, concluding that we could observe Z' events
(1 TeV) from an integrated luminosity of about 6 pb-1 (Vs=10 TeV);

@ Results shown are for Vs=10 TeV, but it's possible to convert them for Vs=7 TeV:

for example, the integrated luminosity at Vs=7 TeV is about a factor 3 more than one at
Vs=10 TeV; so, for a Z' with mass 1 TeV, the integrated luminosity is about 20 pb-!
(95%CL);

@ Recently, we are studying the momentum-resolution with data driver techniques.
Preliminary results are in agreement with the values obtained from cosmic data;

@ With current data (~ 42 pb™), we can probably exclude Z' SSM in a mass region
between 1 and 1.5 TeV with 95% CL.
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LHC

LHC is the p-p collider, completed at CERN of Geneva in the 27 km long gallery, which previously
hosted the e’e” collider LEP.

/ CMS ‘\
I_H C v This collider provided first collisions

ALICE LHCh , _
with an energy in the center mass of

900 GeV — during 2009
ENGS \ 7 TeV — since March, 30, 2010

Gran Sasso

kj/ ATLAS ,
HN 4 4
In 2012, it will lead to an energy of 14
@ TeV.
3 East Area.

Tl'!. 1

LINAC 2 {p

~ LINAC 3
Tons

Based on design parameters, the expected luminosity is of the order of 10°* cm™s™, but, in this
early stage, the luminosity is about 2:10°" cm?s™(August 2010).
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Detector status with cosmic data: ID

First alignment procedures of IDD and MS — cosmic data acquired between 2008 and 2009.
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Detector status with cosmics data: MS
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Effects of misalignments: Selection Efficiency
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MuidSA 67.5 % 52.8 % 50.0 % 67.5 % 42.1 % 52.5 %
MuidCB 69.7 % 56.9 % 26.6 % 69.2 % 27.7 % 55.5 %
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ATLAS discovery potential:

misalignments of 500 pm on MS and extrapolated resolution
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signal+background test
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Detector resolution

It can be determined from Z lineshape in the process pp — Z — pn with data driven techniques.
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Preliminary results are in agreement with values obtained from cosmic data!
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