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Flip Tanedo, Science Ambassador

Ask me about  
particle physics!

Theoretical High Energy Physicist  
Postdoctoral Scholar at UC Irvine 

Dark Matter 
Collider Physics 
Supersymmetry 
Extra Dimensions

Tadej Novak David Harris

EXPERIMENTALIST ( former ed. )  SYMMETRY
These guys, too!

What’s waiting for us at small sizes?

Why is the Higgs so unbearably light?

What is the theory of dark matter?

What if our “elementary” particles aren’t?

These Slides: bit.ly/1MKPlyy 
particlebites.com  
physics.uci.edu/~tanedo/
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Two things on my mind
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Mass doesn’t make sense!

???
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Little Particles, Big Data

Large Hadron Collider (30 petabytes / year)  
Collider = Giant Microscope  
 

What is the organizing principle of particle physics?  
Data is mostly closed to public (starting to change)

Fermi Telescope (10 gigabytes / year)  
 

What does Dark Matter annihilate into?  
(*—And other astrophysical questions not in my field)  
Data is open to public 
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LHC: ’Mo Data, ‘Mo Problems

RAW DATA
you can’t handle

A Few Good Men, 1992

Firehose of data with known and unknown background 
Thousands of researchers making sure things are done correctly 

Real reason: avoid wasting time babysitting theorists who will 
“discover” things that aren’t there in the data 

CAVEAT: THIS IS NOT A FAIR 
DESCRIPTION OF CERN!
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The Fermi Bubbles

Image from NASA Press Release

an example from astrophysics
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Opportunities to Play With Data

2014 HIGGS CHALLENGE 
2015 τ→3μ  CHALLENGE

VIRTUAL MACHINE FOR DATA 
ANALYSIS OF ACTUAL DATA

SMART PHONE COSMIC  
RAY CIT IZEN SCIENCE

Things to play with after Science Hack Day

opendata.cern.ch crayfis.io kaggle.com

…show us that there’s demand for these!
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Opportunities to Play With Data

FERMI DATA AND TOOLS

MANY THANKS TO  
MATT BELLIS

Data sets to play with today!

particle-physics-playground.github.io

fermi.gsfc.nasa.gov/ssc/data/

github.com/mattbellis/Science_Hack_Day_SF14
git.io/vWEfN
SCIENCE HACK DAY 14: CMS & ICECUBE DATA

TUTORIALS AND DATA: CMS & CLEO

inspirehep.net/info/hep/api
inspirehep.net/hep_records.json.gz
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Particle Wind Chime 2.0

IDEA: sonify particle collisions

Norman Graf 
#OT0029 
interactions.org

SCIHACKDAY PRODUCT 
BY MATT BELLIS

www.mattbellis.com/windchime/ 
www.sos.siena.edu/~mbellis/ppw/

rhythm volume

frequency surround

can we improve the mapping?

e.g. dark matterEnergy     Direction     Particle

http://interactions.org
http://www.sos.siena.edu/~mbellis/ppw/
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Particle Wind Chime 2.0

IDEA: sonify particle collisions
SCIHACKDAY PRODUCT 

BY MATT BELLIS

www.mattbellis.com/windchime/

rhythm volume

frequency surround

can we improve the mapping?

e.g. dark matterEnergy     Pattern     Timing
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Invisible Constellations

3FGL γ-ray Point Source Catalog

• XML data file available
• Position of each source
• Energy spectrum

Alvesgaspar [CC BY-SA 3.0] Wikimedia Commons

Fermi Large Area Telescope  
fermi.gsfc.nasa.gov/ssc/data/
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Bibliographic Data

Jorge Cham, PhD Comics (2/27/2002)
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Bibliographic Data

Metadata for all published papers in particle physics

Can we use this to answer questions like

Open access literature database 
for high energy physics

Here’s a draft of my paper… who am I forgetting to cite? 
I’m reading these papers… where is this field going? 
What are the ‘big ideas’ and how are they connected?

inspirehep.net/info/hep/api
~ 1 gig json file
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ArXiv vs. SnarXiv

snarxiv.org

http://snarxiv.org
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ParticleClicker

From 2013 CERN Hackathon

Tadej Novak

EXPERIMENTALIST

… when you need a break


