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Career Path

Maral Alyari

• 2011-2016: Graduate student at State University of 
New York at Buffalo 

• 2014-2016: LPC resident at Fermilab  
• All-hadronic Z’->tt Search 
• Forward pixel detector phase 1 upgrade 

• May2016-January2017: LPC Guest and 
visitors program 

• March 2017-present: Postdoctoral research associate at 
Fermilab 

• High Granularity Calorimeter  
• Collaborating with LPC residents



3Maral Alyari

All-hadronic Z’->tt Search  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All-Hadronic Z’->tt Search

Maral Alyari

• Solving the hierarchy problem 
• Models predict existence of 

extra dimensions and heavy 
gluons 

• Many other Beyond Standard 
Model(BSM) models predict 
presence of heavy resonances 
(for example Z’) decaying to tt 

• G o a l : S e a r c h i n g f o r h e a v y 
resonances decaying to top quark 
pairs using the all-hadronic decay 
mode  

• Generic search that sets explicit 
limits for Z’ and kk gluon masses 
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All-Hadronic Z’->tt Search

Maral Alyari

• High mass -> boosted top quarks 
• Dijet event topology 
• Top-Tagging algorithms  
• Subjet b-tagging algorithms  

• Being located at the LPC made it possible to: 
• Directly collaborate with experts of boosted 

regime analyses 
• Collaborate with experts in b-tagging/top-tagging

• LPC provided the computing 
resources essential for running and 
debugging the analysis  
• LPC Computing Discussion 

Group 

 Every other Friday at 1 pm 
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Forward Pixel Detector Phase 1 
Upgrade



The Inner Tracking 
System
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Pixel Tracker within CMS Detector

Maral Alyari



The Inner Tracking 
System
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Pixel Tracker within CMS Detector

Maral Alyari
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Upgrade Motivation

Maral Alyari

• The LHC has exceeded the designed instantaneous luminosity of  

        10 34 cm-2 s-1 

• Dynamic inefficiencies / dead time caused by limited size of readout bandwidth, 

affecting detector performance for instantaneous luminosity >1.6 x 1034cm2s-1 

• CMS decided to replace the Pixel detector as part of the phase 1 upgrade 

• The upgraded detector has an extra layer of tracking closer to the interaction point
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Phase 1 Forward Pixel Detector
• Phase 1 Forward Pixel Mechanics: 

• 4 Half Cylinders (3 pairs of Carbon Fiber Half Disks in each Half 
Cylinder) 

• Support structure and cooling for Pixel modules and electronics
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My Contributions to Phase 1 Forward Pixel

• Half disks cooling tests 
• Half disks are thermal cycled after 

embedding of loops (30 times -40 °C to 
+40 °C), and then thermally tested at full 
end-of-life heat load (3W/module). 
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My Contributions to Phase 1 Forward Pixel
• Electronics integration and half disk installation
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LPC and Phase 1 Forward Pixel Upgrade
• LPC provided me with the 

opportunity to be part of the 
phase 1 forward pixel detector 
efforts through the guest and 
visitor program (7 months of 
LPC support) 

• Being at LPC made it possible 
to: 
• Collaborate with scientist, 

engineers and technicians 
working on different parts 
of the upgrade 

• Gain hands-on experience 
• Have access to the Fermilab 

facilities for performing the 
QA/QC studies

Forwards pixel detector successfully installed inside the CMS
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High Granularity Calorimeter 
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Challenges at HL-LHC 

Maral Alyari

• High Luminosity-LHC 
plans 5e34  cm-2s-1 
instantaneous luminosity 
and 3000  fb-1 integrated 
luminosity  
• High pile-up conditions 

(200 PU) 
• High radiation dose 

(150 Mrad, 1016 n/cm2) 

• Endcap Calorimeter needs 
replacement

Dose, 3000 fb-1
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High Granularity Calorimeter 

Maral Alyari
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High Granularity Calorimeter Efforts

Maral Alyari

• Cassette R&D 
• Designing dynamic module 

mounting schemes

• Thermal mock-up 
• Studying thermal and 

mechanical performance
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LPC and High Granularity Calorimeter

Maral Alyari

• LPC HATS

• Workshops at LPC
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Collaborators

Maral Alyari

All-hadronic Z’->tt Search

Forward pixel detector phase 1 upgrade

High Granularity Calorimeter 
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Conclusion 

Maral Alyari

• LPC brings the experts of all areas together 
• LPC environment makes physics analysis efforts more efficient  

• LPC provides support for younger members of the community 
• Provides opportunities for getting involved in physics analysis 
•  Provides excellent opportunities for involvement in hardware 

projects 

• LPC environment had a crucial impact on my career path 

• As a Fermilab Postdoc I am committed to contributing to the LPC 
activities  


