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What’s new at Fermilab
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CMS Phase 1 upgrade forward pixels installed
o Fermilab is host lab for U.S. CMS + LHC Physics Center
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What’s new at Fermilab

Muon campus and Muon g-2
experiment commissioning next month
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What’s new at Fermilab

ICARUS, the world’s largest liquid argon TPC, arrives at Fermilab in July
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What’s new at Fermilab

Last week Congress appropriated S50M for LBNF/DUNE construction in

fiscal year 2017
e Far site preparation in South Dakota and two ProtoDUNES at CERN
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What’s new at Fermilab

Assembly and testing of cryomodules for
the LCLS-II XFEL accelerator
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What’s new at Fermilab

South Pole Telescope 3G installed and commissioning
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Fermilab @ Google @ Supercomputing 2016

Fermilab’s HEPCloud provides a common interface to local, grid, high
performance computing, and cloud computing resources to thousands of
remote HEP users

Google demo doubled the global CMS computing resources, ~250 teraflops
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Quantum Computing & Quantum Sensors @ Fermilab

* In collaboration with the Univ. of Chicago and supported by the Heising-
Simons Foundation, currently building and operating qubits coupled to
superconducting cavities storing single microwave photons

* Fermilab has produced world-record ultra-low noise ultra-high efficiency
superconducting microwave cavity systems, implemented on large scales

« We can simultaneously push technology for quantum computers and
sensors for dark matter detection

Photo of Fermilab SRF team includes 3
DOE Early Career Awardees and a 2017

Presidential Early Career Awardee
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VR at Supercomputing

icroBooNE VR on Capitol Hill
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Deep Learning @ Fermilab: NOvA

Ve ldentification in NOvVA
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Deep Learning @ Fermilab: CMS

about\ HEP advanced tracking algorithms with cross-cutting applications (Project HEP.TrkX)

summary

people

collaborators,
partners & toolkits

meetings &
workshoprs

This is an HEP/ASCR DOE pilot project to evaluate and broaden the range of computational techniques and algorithms
utilized in addressing HEP tracking challenges. Specifically the project will provide a framework to develop and evaluate
new algorithms for track finding and classification, that will be demonstrated by applying advanced pattern recognition
techniques to track candidate formation. For example, an optimized track formation algorithm that scales linearly with
LHC luminosity, rather than quadratically or worse, may lead by itself to an order of magnitude improvement in the track
processing throughput without affecting the track identification performance, hence maintaining the physics performance
intact in the LHC upgrades.

e Paolo Calafiura (PI), Steve Farrell, Mayur Mudigonda, Prabhat (LBNL)
Lindsey Gray, Jim Kowalkowski, Panagiotis Spentzouris (co-PI) (FNAL)
e Josh Bendavid, Pietro Perona, Maria Spiropulu (co-PI), Jean-Roch Vlimant, Stephan Zheng (Caltech)

aCTS a Common Tracking Software gitkit by Noemi Calace, Christian Gumpert, Julia Hrdinka & Andreas Salzburger
The Parallel Kalman Filter Project

NVIDIA

SuperMicro

e November 1-3 1st HEP.TrKX workshop at FNAL Indico agenda
October 16-17 at LBNL hands-on working meeting after CHEP in SF
e QOctober 8,9,10 during CPAD at Caltech Indico agenda

aF Fermilab
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Deep Learning @ Fermilab: MicroBooNE
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arXiv:1611.05531v1 [physics.ins-det] 17 Nov 2016

PREPARED FOR SUBMISSION TO JINST

Convolutional Neural Networks Applied to
Neutrino Events in a Liquid Argon Time
Projection Chamber

MicroBooNE Collaboration
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Deep Learning @ Fermilab: DES

Deep Lensing

Simulated images
« LensPop (Collett+2015)
 reproduces DES characteristics

* noise levels, exposure time,
psf, filters/colors, pixel scale

Training sets:

* 10k lenses, 10k non-lenses

« 32 x 32 pix

« Software: Correctly Confusion Matrix
« Theano on a laptop identified
- 3-layer neural net Nons

Key goals/questions:

« Can we remove humans from the
search process?

« Can we pinpoint specific kinds of Brian Nord 0.102 0.898
lenses good for cosmology?

Correctly
identified

Fermilab Lenses
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Enjoy your time at Fermilab
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