Particle Physics Project Report

Little Mr or Miss Me Department of Physics Royal Holloway University of London Supervisor: Dr Tracey Berry

December 16, 2011

Abstract

The abstract is written here.

Contents

1 The ATLAS Detector 3 1.1 Inner Detector . . . . . . . . . . . . . . . . . . . . . . . . . . 3 1.2 Electromagnetic Calorimeter . . . . . . . . . . . . . . . . . . 3 1.3 Hadronic Calorimeter . . . . . . . . . . . . . . . . . . . . . . 3

2 Theory 3 2.1 The Graviton . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 2.2 Z^′/Graviton Search Potential . . . . . . . . . . . . . . . . . . 5

1 The ATLAS Detector

The text is written here. The ATLAS detector is shown in Figure 1[1].

Figure 1: The ATLAS Detector

1.1 Inner Detector The Inner Tracking of the ATLAS Detector[1]. As shown in Equation 1.

η = −ln[tan( θ 2 )] (1) As shown in Equation 2.

η = −ln[tan( θ 2 )] (2)

1.2 Electromagnetic Calorimeter 1.3 Hadronic Calorimeter

2 Theory

The chosen topic for my PhD Thesis is a Search for New Physics in the High Mass, Di-Lepton Channel, focusing mainly on the decay of theoretical particles, namely the Graviton but also the Z^′ Boson as the signature would be very similar. I will focus on the decay of these particles to two electrons (G/Z^′ → e^+e^−).

Figure 2: The Inner Tracking of the ATLAS Detector

2.1 The Graviton

pp → γ^∗ → l^+l^−, Cut Description No. Events Events Total Number 2.61316e+06 GRL Event in the Good Run List 2.52131e+06 Primary Vertex Event has Primary Vertex with > 3 Tracks 2.50717e+06 Trigger Fired Event Passed L1 EM2 Trigger 1.94842e+06 Standard Electrons Both Electrons have Author 1‖3 219627 Et Cluster > 20 GeV Both Electrons have Et_{clu} > 20 GeV 463 η Both Electrons |η| < 2.47 (No Crack) 399 Opposite Charge Electron Pair have Opposite Charge 223 Loose Electrons Both Electrons are atleast isEM=Loose 1 Medium Electrons Both Electrons are atleast isEM=Medium 1 Tight Electrons Both Electrons are atleast isEM=Tight 0 Mass Region 80 GeV < Invariant Mass < 100 GeV 1

2.2 Z^′/Graviton Search Potential

Mass (GeV) Coupling (k/M_pl) E CM N Events Cross-Section (fb) 300 0.01 7 10000 521.6 500 0.01 7 10000 40.46 800 0.01 7 10000 2.996 1000 0.01 7 10000 0.7839 500 0.03 7 10000 369.5 800 0.03 7 10000 26.98 1000 0.03 7 10000 6.925 700 0.05 7 10000 163.7 1000 0.05 7 10000 19.42 1250 0.05 7 10000 4.567 1500 0.05 7 10000 1.324 800 0.1 7 10000 298.2 1000 0.1 7 10000 77.34 1250 0.1 7 10000 18.38 1500 0.1 7 10000 5.288

L1_{Et} − L2_{Et} L2_{Et} (3)

References

[1] The ATLAS Experiment at the CERN Large Hadron Collider, Jinst 3 S08003 2008, IOP Publishing Ltd and SISSA, Chapter 1, Pages; 1-18.

[2] The ATLAS Experiment at the CERN Large Hadron Collider, Jinst 3 S08003 2008, IOP Publishing Ltd and SISSA, Chapters 4&5, Pages; 53-159.

[3] The ATLAS Experiment at the CERN Large Hadron Collider, Jinst 3 S08003 2008, IOP Publishing Ltd and SISSA, Chapter 8, Pages; 218- 254.

[4] The ATLAS Experiment at the CERN Large Hadron Collider, Jinst 3 S08003 2008, IOP Publishing Ltd and SISSA, Chapter 10, Pages; 293-371.

[5] The D0 Collaboration, Search for Heavy Z’ Bosons in the Dielectron Channel with 200 pb^{−1} of Data with the D0 Detector, D0 note 4375- Conf, v2.1 - FINAL. March 17th 2004.

[6] J.C. Pati and A. Salam, Phys. Rev. Letter 31, 661 (1973);

R.N.Mohaptra, Phys. Rev. D11, 2558 (1975); G.Sejanovic and R.N. Mohapatra, Phys Rev D12 1502 (1975).

[7] M. Cvetic, S. Godfrey, Discovery and Identification of Extra Gauge Bosons, hep-ph /9504216, 1995, arXiv:hep-ph/9504216v1.

[8] P.Langacker, R. Robinett, and J. Rosner, Phys. Rev. D30, 1470 (1984).

[9] F. del Aguila, M. Cvetic, and P. Langacker, Phys. Rev. D48, R969 (1993).

[10] F. Hubaut, P.S. Mangeard and P. Pralavorio, Z’ discovery in early data with EM Calorimeter, ATL-PHYS-INT-2008-020.

[11] Oleg Brandt, University of Oxford, Implications of 10 TeV running for new physics, given 09/01/09 at Oxford ATLAS collaboration meeting; indico.cern.ch/conferenceOtherViews.py?view=standard&confId=43790.

[12] Chris Hayes, University of Oxford, In Pursuit of the Next Discovery: A New Neutral Resonance, https://www.pp.rhul.ac.uk/twiki/pub/Public/GroupSeminars/Hays RHU.pdf.

[13] Search for New Physics in High-Mass Electron-Positron Events in pp collisions at 1.96 TeV. PRL 95, 252001(2005), 16th December, 2005.

[14] Search for Z^′ → e^+e^− Using Dielectron Mass and Angular Distribution.

PRL 96, 21 1801 (2006). 2nd June 2006.

[15] Search for New Physics in High-Mass Electron-Positron Events in pp collisions at 1.96 TeV. PRL 99, 171802 (2007), 26th October, 2007.

[16] Talk given by E. Castaneda-Miranda, L.R. Flores, and Sau Lan Wu, from the University of Wisconsin-Madison. Update Z’ Dilepton Channel. Feburary 2009.

[17] A first look at Z^′ → l^+l^− using lepton + track. Talk given by James Coggeshall, and Tony Liss. 23rd April, 2009.

[18] T. Aaltonen et al. Search for High-Mass e^+e^− Resonances in pp Collisions at 1.96 TeV. arXiv:0810.2059v2 [hep-ex]. 28th Janurary 2009.

Author of Report:

Supervisor:

Advisor:

Moderator: