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• Pandemic forced us to go completely virtual

• Nearly all Masterclasses given online

• Institutes adapted very quickly, although a 

considerable number withdrew their registrations, 

often on short notice (for CERN: 24 %) 

• Participation: 50-70 % compared to 2019 (except

Particle Therapy MC (grew from 24 to 33 MCs)

• Increased support effort, for all groups involved

– Recommendations for institutes

– Question times for tutors

– Instructional sceencasts for students

– Moderators´ orientation with prerecorded videos, office 

hours, weekly coffee breaks

– and of course a huge amount of extra work from all 

institutes and tutors

Results and statistics from IMC21

19.05.2021 Masterclasses SG report 2
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• Zoom webinars

• Icebreaker polls

• Q&A function

• Quiz via kahoot

• 3 moderators, incl. 1 technical moderator

• Very positive feedback from tutors and 

moderators

• Zoom works very stable

• All students involved via polls

• Lively discussion via Q&A function, many

questions

• Trouble-free process

• but: Webinar style lacks personalization

CERN Videoconferences
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Moderators
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“
I did this masterclass in 

2012 when in high school 

and that's why I decided 

to study physics so I 

would love to encourage 

people to join our 

community.

”
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• CMS

• New 1-, 2-, and 4-lepton 

measurement

• Introduced in IMC 2020, cut short

• Re-introduced in IMC 2021 with 

success

• CIMA glitches remain

• Neutrino Masterclasses

• MINERvA again successful

• Currently changing servers

• Working on new masterclasses: 

ProtoDUNE and NOvA in the 

pipeline

QuarkNet and Fermilab
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BELLE II IMC in 2021
SARS-CoV-2  affected -> all events online
 The events announced through IMC and Belle II 

collaboration channels
 No interest from Asia and USA for events at 

different timezones
 Europe - 3 events with a VC at 16:00 CET

 Intro for tutors:
 Belle II General Meeting, Feb. 5, 2020, Belle II 

Masterclasses tutorial 
 Question time, Feb 24, 14:00-15:00 CET

 Belle II MC Website upgraded - 64 CPUs, 32GB RAM

 https://belle2.ijs.si/masterclass/
 able to handle data processing of more than

250 parallel users
 Event display added (not used before)
 Online quiz

Institutes Participants

Mar. 4 2021 4 127

Mar. 11 2021 3 63

Mar. 18 2021 3 50

https://belle2.ijs.si/masterclass/


• On Feb 11th

• MCs for girls http://physicsmasterclasses.org/index.php?cat=women_in_science

• 7 groups participating (17)

• 290 students/unique viewers (600) 

• Female lecturers and tutors (as much as possible)

• 3 videoconferences at CERN (4) 

• 6 female moderators

Int. Day of Women and Girls in Science
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• World Wide Data Day

• 12 November 2020

• ATLAS phi and theta, 25 schools

• CMS phi and delta-phi, 16 schools

• Great moderators!

• Big Analysis of Muons

• Next week! 36 registrations!

• ATLAS 2- and 4-muon masses

• CMS 2- and 4-muon masses, W+/W-

• Need moderators!

Satellite Masterclasses

• Off-shell

• Local institutes

• Anytime

• South America ATLAS –

español – summer 2021
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19.05.2021

https://tiny.cc/imc-aps-apr21

Next Introduction to

Masterclasses: 

vCONF2021 

Quark Confinement and the 

Hadron Spectrum

conference

virtual, 2.-6.8.2021 

https://www.ux.uis.no/vconf21/
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• @FAIR/GSI
• Fixed Target
• Heavy Ion
• 𝑠NN ≈ 5 A GeV
• Rate ≈ 107 Hz
• Start Operation in 2025

http://cbm-masterclass.fizyka.pw.edu.pl

Search for long lived particles with strangeness
Focus on Software Part:
• based on “new” Web-based ALICE implementation
• Visual inspection of event display
• Histogram fitting + Extraction of yield
• Almost identical to ALICE MC

To Do until November:
• Add “Data Collection” to MC
• Create Website:

• Background Info on Heavy Ion Physics, CBM
• Instructions for Masterclass

CBM Masterclass

Pilot on March 5th

in Sarajevo during 
ALICE Masterclass: 
20 students in 
breakout room did 
additional CBM 
data analysis
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Revitalizing the OPAL Masterclass
• Masterclass developed by Terry Wyatt et al.

• e+e- collisions, data collected 1989-2000

• Students examine static event display images & 
learn how to identify various events

• Measurements: Z branching ratio (to e, muons, 
taus, and jets) and W+W- branching ratios 
(lepton+jets:jets and leptons:jets); lepton 
universality to complement recent LHCb result

• 1000 Z events, 500 W+W- events

• started to collect content in GitHub repo

• Aim: upgrade and adapt to something more modern

thomas.mccauley@cern.ch , kcecire@nd.edu
I
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Revitalizing the OPAL Masterclass

• Extension with Machine Learning

• Training with Convolutional Neural Network

• Images prepared for training and test

• Runs on jupyter notebook (locally or on server)

• https://github.com/ntiltmann/opal-mc-ml (German)

christian.klein-boesing@cern.ch

II
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In Memoriam: Salvador Carillo
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Backup slides from Masterclass 

Steering Group Meeting on 

18.05.2021
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Statistics for IMC21

LHC 

Masterclasses

136 MCs with

CERN VC (275)
• 57 ATLAS (128)

• 35 CMS (66)

• 22 LHCb (43)

• 22 ALICE (38)

38 MCs with

Fermilab VC (50)
• 23 CMS (35)

• 5 ATLAS (15)

5 MCs with

TRIUMF VC (3)

MINERvA

Masterclasses

11 MCs (18), 

7 VCs (7)

Belle II 

Masterclasses

10 MCs (14),

3 VCs (3)

Hadron Therapy

Masterclasses

33 MCs (24), 

6 VCs (5)

Masterclasses SG report

(xx) = planned in 2020

5192 unique viewers

(from Zoom reports)

240 

students
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• "Which book(s) would you recommend to someone who wants to

learn about particle physics?" There is probably no universal answer

for this (language/availability of translations also matter), but it could

be good to think about which divulgative titles are useful to

interested high-schoolers. 

• Has the IMC ever been run for groups other than high-school

students? It could be an interesting experiment to try running an 

IMC-inspired event for interested laypeople, perhaps with a 

relaxed timetable, e.g. introduction videoconference on Monday, 

data analysis through the week coordinated via a Slack channel or

similar, then the closing webinar on Friday. I think that the online 

format would be perfect for this sort of extension to the usual

masterclass audience.

2 comments from moderators worth to be pursued
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• Heavy Ion Therapy Masterclass School, virtual, 

17.-22.5.2021 

https://indico.cern.ch/event/1024183/

• EPS-HEP conference, virtual, 26.-30.7.2021 

https://indico.desy.de/event/28202/overview

• vCONF2021 (Quark Confinement and the 

Hadron Spectrum conference, virtual), 2.-

6.8.2021 https://www.ux.uis.no/vconf21/

• JENNIFER2 summer school, 19.-27.7.2021 

https://indico.belle2.org/event/4071/

• ?...

IMC@conferences and @schools

19.05.2021

Introduction to

Masterclasses for

physicists

Presentation on 

International 

Masterclasses

Contribution on 

International 

Masterclasses
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Introduction to

Belle II MC for

physicists

18

https://indico.cern.ch/event/1024183/
https://indico.desy.de/event/28202/overview
https://www.ux.uis.no/vconf21/
https://indico.belle2.org/event/4071/

