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E&O Coordinators

 Dan Karmgard (Notre Dame)
− USCMS Outreach Coordinator

 Don Lincoln (Fermilab) & Randy Ruchti (Notre 
Dame)
− LPC Outreach

 Dave Barney (CERN)
− CMS Outreach Coordinator

Update on USCMS E&O                                                               DPF 2009 2



Program Elements
 Education (formal and informal)

− QuarkNet
 26 Centers

− Research Experiences for High 
School Teachers and Students

 CMS Trigger stream

− USCMS Fellows

− I2U2
 eLabs

 iLabs

− Masterclasses

− Books

 Outreach

− CMS Outreach (including CMS 
Centre)

− LPC Outreach (including 
important events)

− LHC Awareness (including LHC 
Video Animation)

 Support
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QuarkNet Centers and CMS

BU/Northeastern
SUNY Buffalo
UC Riverside
Fermilab/Chicago
Florida
Florida Inst of Tech
Florida International
Florida State
Illinois at Chicago
Iowa
Johns Hopkins
Kansas
Kansas State

Maryland
Minnesota
Mississippi
Notre Dame
Puerto Rico
Purdue
Rice
Rochester
Rutgers
Texas Tech
Vanderbilt
Wayne State
Wisconsin
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Student Research

 Optical decoding for the 
HCAL Barrel, Outer 
Barrel and Endcap

 550 Fiberoptic decoder 
units.
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USCMS Fellows

 A follow-on to QuarkNet

 Research with an USCMS Group
− For QuarkNet teachers
− Up to 8 weeks
− Location can be at CERN or elsewhere

 Examples
− Florida State, Iowa, Mississippi, Notre Dame, Texas 

Tech, Wayne State…

Update on USCMS E&O                                                               DPF 2009 6



QuarkNet Trigger Stream

 A very small fraction of the CMS Trigger 
Bandwidth will be reserved for QuarkNet
− Teachers and students can select the processes
− Starting is likely dilepton events

 Data will be processed into an acceptable form 
for student use
− Four vectors for a start
− Ancillary information available based upon interest
− Preliminary analyses using OGRE
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Interactions in Understanding 
the Universe (I2U2)

 A program combining domain science, computing 
including grid, and education: http://www.i2u2.org

 Current effort includes (e-labs)

− QuarkNet/Cosmic

− LIGO
− CMS

 Data in the hands of students in the classroom

 Data analysis in informal situations (i-labs) 
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CMS e-lab

 Online Graphical Root Environment (OGRE)
− Developed by Dan Karmgard with collaboration from QuarkNet 

Teachers and Students

− Students can carry out analyses using the web interface.

− Data from Test Beams, Monte Carlo Simulation and (ultimately) 
Collision Data will be available for student study

− This effort is intended (ultimately) to be compatible with QuarkNet 
e-Lab structure

− http://leptoquark.hep.nd.edu/~ogre/
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CMS electronic Laboratory
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Cosmic Ray i-Lab (CRiL)

1. Located at CERN SX5
2. Adler Planetarium
3. On Web – remotely controllable
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Compact Particle Detectors

Assembly ↑ CERN Beam →



Compact tracking detector
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Assembled Structure

Update on USCMS E&O                                                               DPF 2009 14



Update on USCMS E&O                                                               DPF 2009 15

Schematic of the Apparatus
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Schematic of use in a particle beam

Image Intensifier

Photocathode

Terbium Glass

Fiber-optic Plate
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LPC Outreach

 LHC Awareness 
− CERN Open Days
− 9000 waveshifter fibers prepared for distribution to CMS visitors at SX5

 LHC Startup
− Pajama Party

 Angels and Demons
− In collaboration with CERN and ATLAS, encouraged public lecture and Café 

Scientifique
 Informal Education Displays

− USLUO Meeting
− Annual Users Meeting

 Book authorship



Books

 Don Lincoln
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CMS Outreach

 US CMS had a significant presence at open days

USCMS Collaborators 
demonstrate CMS technology 
with the CRiL detector in SX5

Estimates from 
CERN  are that 
70,000 people 
attended the 
open days.
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Open Days

 We continued our collaboration with the LHC 
Awareness project and the student journalist 
project during open days

Student & teachers attended open 
days and reported on what they 
found with film, interviews with 
scientists and blogs



In the works…

 Continuing engagement with teachers and students

 In collaboration with USATLAS, an animated video on 
LHC Discovery Physics

 CMS Data Stream for QuarkNet and analysis tools (e-
Lab)

 Fabrication of additional interactive displays

 Development of lecture materials

 CMS Discovery Centre adjacent to the CMS Control 
Room at CERN/Meyrin
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