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ROOT- A Personal Perspective

¸ Summer Student (Texas Tech University) at Fermilab/CDF Group in 

1998 ï2000

¸ First task to write a GUI called DBAna for the Run II Calorimeter Front 

End Electronics Calibration Data 

¸ Asked to develop in JAVA and ROOT GUI to compare (JAS vs ROOT)

¸ Learned C++ from ROOT 

¸ PhD Student at University of Houston in 2000 

¸ MARIE (Martian Radiation Environment Experiment) data analysis

¸ I took what I learned at Fermilab and used ROOT for MARIE analysis

¸ Became contractor at NASA within SRAG in 2005

¸ Taught ROOT class to our team in 2006/2007

¸ Slow adoption, but we are now using ROOT for many tasks



Space Radiation Analysis Group

¸ Located at the Johnson Space Center 

in Houston, TX

¸ SRAG, est. 1962

¸ Real-time console operations

¸ Crew, ambient monitoring

¸ Pre-flight planning

¸ Design evaluations

¸ Radiation Health Office

¸ Interpretation

¸ Record Keeping

¸ Risk Estimation

¸ Crew Selection



http://www.swpc.noaa.gov/info/swx_poster_both.jpg





Where we use ROOT

¸ Instrumentation:

¸ CPDS:

¸ Data unpacking; data processing; 

timestamp correction; MC & calibration; 

GUI; data analysis.

¸ K. Lee, R. Rios, M. Leitgab

¸ ISS-RAD:

¸ Data analysis; data unfolding; physics 

results validation & verification.

¸ R. Rios, M. Leitgab

¸ Timepix (REM/BIRD/HERA):

¸ Data unpacking; data processing; data 

analysis; reporting; GUI; web.

¸ A. Bahadori, M. Kroupa, R. Rios, N. 

Stoffle, D. Turecek

¸ Automated status plots:

¸ Multi-instrument; query SQL, convert 

data to Ttree, analyze, plot & distribute.

¸ K. Lee, R. Rios

¸ ISS-TEPC & IV-TEPC:

¸ New analysis chains in development.

¸ K. Beard

¸ Data mining and analysis:

¸ Geomagnetic field and L-shell 

calculations and general plotting of said 

data.

¸ Looking for characteristic features in 

various data sets (including 

instrumentation).

¸ General plotting for publication-quality 

plots.

¸ Multiple datasets ranging from sunspot 

number to solar modulation.

¸ Models ïstudies and plotting of 

results.

¸ HZETRN, AP/AE9, etc.

¸ Fitting space environment data.

¸ Simulation Data 

¸ FLUKA, GEANT4, HZETRN output 

displays

¸ K. Lee, J. Barzilla



Platform Environments

¸ HPC:

¸ SRAG - CentOS 5

¸ UH ïRHEL 6.7

¸ Laptop/Workstation:

¸ Windows + Ubuntu VM

¸ Ubuntu

¸ Mac OS X 10.10, 10.11



ISS Instrumentation

¸ CPDS ïCharged Particle 

Directional Spectrometer

¸ REM ïRadiation Environment 

Monitor

¸ Active dosimeter with USB 

interface

¸ TEPC ïTissue Equivalent 

Proportional Counter 

¸ Located in ISS Service Module

¸ IV-TEPC ïnew TEPC detector

¸ Moves about ISS every 4-6 

weeks

¸ ISS-RAD ïRadiation 

Assessment Detector



Radiation Environment Monitor (REM)

The Timepix Detector

Á Developed as a High Energy 

Physics application of medical 

imaging technology

Á Hybrid Pixel Detector with 

independent counting and 

readout circuitry in each pixel 

footprint

Á 256 x 256 pixel grid with total 

area of 2 cm2

Pixel Detector Image from Medipix collaboration website: http://medipix.web.cern.ch/medipix/img/medipix2/web_flipchip.gif

Pixel Detector Technology



Timepix Frameworks

¸ Processing:

¸ Cluster Reconstruction and Interpretation Software (CRIS) for Timepix

¸ Data Analysis:

¸ Stand alone GUIs

¸ Automated Weekly/Quarterly reports

¸ Standard analyses

¸ Web visualization

¸ Most of the analyses are MakeClass driven, but a few are simple 

Draw-command based scripts and some codes in PyROOT.

¸ In some cases, we have developed PROOF-based analyses.


