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M. Queitsch-Maitland

• Born and raised in Yorkshire, England. 
• PhD on the ATLAS experiment in University of Manchester (2012-2016). 
• Started as a fellow in the DESY ATLAS group in June.

About me
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M. Queitsch-Maitland

• Measurements of fiducial and differential cross sections for 
Higgs boson production. 
• JHEP09(2014)112 
• Phys. Rev. Lett. 115 (2015) 091801 
• Physics Letters B 753 (2016) 69-85 
• ATLAS-CONF-2015-060 
• ATLAS-CONF-2015-069 
• arXiv:1610.07922  

• In-situ calibration of the forward jet energy scale using dijet 
events. 
• ATLAS-CONF-2015-017 
• JETM-2016-010

PhD highlights
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M. Queitsch-Maitland

• First measurements of fiducial and differential cross sections for pp→H→γγ. 
• Total and differential cross sections combined with H→ZZ*→4l decay channel. 

Higgs boson cross section measurements

4

0 20 40 60 80 100 120 140 160 180 200

  [
1/

G
eV

]
H Tp

 / 
d

σ
 d
σ

1/

3−10

2−10

XH + ESHR
XH8 + Y+PNLOPSN

XH8 + Y+PMG5_aMC@NLO
XH + HERPA 2.1.1S

Hbb + Htt + VH  =  VBF + XH

H→pp   ATLAS

data, tot. unc. syst. unc.
-1 = 8 TeV,  20.3 fbs

  [GeV]H
T
p

0 20 40 60 80 100 120 140 160 180 200

HR
es

Ra
tio

 to
 

0

1

2

  [fb]fidσ

-110 -110×2 1 2 3 4 5 10 20 30 210

 > 80 GeVmiss
TE

 1≥ leptonsN

VBF-enhanced

 3≥ jetsN

 2≥ jetsN

 1≥ jetsN

Diphoton baseline ATLAS
 = 8 TeVs, γγ→H

∫ -1 dt = 20.3 fbL
data syst. unc.

Htt + VH  =  VBF + HX
HXLHC-XS + 
HXHRes 2.2 + 

HXSTWZ + 
HXJetVHeto + 
HXBLPTW + 

HX8 + YMiNLO HJ+P
HX8 + YMiNLO HJJ+P
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M. Queitsch-Maitland

• Centre-of-mass energy dependence on production cross section. 
• Set limits on Higgs Effective Field Theory (HEFT) parameters.

Higgs boson cross section measurements
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M. Queitsch-Maitland

• Validate MC-based jet energy scale in data using dijet events in the forward region. 
•  Response of probe jet measured relative to well-measured reference jet.

Jet calibration
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JETM-2016-010

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PLOTS/JETM-2016-010/
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M. Queitsch-Maitland

• Searching for dark matter production at the LHC. 
• Top quark pair production with missing transverse energy. 

• ATLAS inner tracker (ITk) detector upgrade. 
• Work towards new silicon strip tracking detector.

New projects at DESY
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M. Queitsch-Maitland

• Dark matter (DM) searches at the LHC compliment direct detection experiments. 
• Simplified models: 

• DM interpreted as weakly interacting massive particle(s) that interact with SM via a mediator. 
• For a scalar mediator coupling proportional to Yukawa term (mt = 172 GeV).

Searching for dark matter with top quarks
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M. Queitsch-Maitland

• tt+Z(→νν) irreducible background in analysis, dominant in certain signal regions. 
• Constrain normalisation using tt+Z(→ll) and tt+γ events. 

• Lepton triggers: allow to probe lower mediator masses. 
• Shape fit to ETmiss distributions. 
• Paper planned for spring 2017.

Searching for dark matter with top quarks
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M. Queitsch-Maitland

• New ATLAS inner tracker (ITk) to be installed during LS3. 
• Working in the silicon strip detector group.  
• Process of R&D, assembly, quality control & assurance.

ATLAS ITk Upgrade
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M. Queitsch-Maitland

• Analysed testbeam data of silicon strip modules. 
• Contributed to ATLAS ITk TDR. 

• Working on setup of ALiBaVa readout in testbeam. 
• ALiBaVa: an analogue measurement of front-end pulse shape and collected charge. 

• Radiation length (X0) measurements.

ATLAS ITk Upgrade
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M. Queitsch-Maitland

• PhD work: 
• Measurements of fiducial and differential cross sections for Higgs boson production. 
• In-situ calibration of the forward jet energy scale using dijet events. 

• New projects at DESY: 
• Search for dark matter using top quark pairs. 
• Testbeam and other activities for ITk strips upgrade.

Summary
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