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Outline

• Equipment (PPE)

• Computing and Software

• Epidemology

• Selected activities beyond DESY

Face Shields at DESY (Beate Heinemann)

List of activities
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Equipment

• Face shields provide protection to workers from 
spray of hazardous material, e.g. 

• Scrap from drilling

• Gun bullets
• Drops from cough or speech

• ….

• Protects eyes, nose and mouth

• Effectiveness for droplets

• Best to wear both face shield and facial mask

• If mask not available, better face shield than nothing 

Face Shields at DESY (Beate Heinemann)

Production of face shields 
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Face Shield Recommendations

• WHO

• Center for Disease Control (CDC)

Can we make them at DESY to help shortage in PPE in Germany?
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3D printing

Shield attached by pinching between 
two parts 

Based on files provided: https://www.thingiverse.com/thing:4233193

Shield is transparency of laser printer

Takes about 1-3h per face shield depending on printer
• K. Jaehnke modified design so that can print 40 face shields at once (takes about 60h) 
• With 2 fast ZM1 and MEA) printers: ~30-40 per day
• Delivered 490 to medical personnel to date (via Krankenkassenärztlicher Vereinigung Hamburg or directly)
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Towards our own model…

~3 iterations, discussed each time with 
medical doctors 
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Aluminum model

Face Shields at DESY (Beate Heinemann)

Based on custom design: O. Bach, B. Beyer, V. Prahl

Design and production

• Aluminum strips cut and bent in 
Zentralwerkstatt

• Assembly in ATLAS meeting 
room in Building 1c by ~30 
shifters (2-3 people per shift)
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Makrolon model

Face Shields at DESY (Beate Heinemann)

Based on custom design: U. Packheiser, T. Behnke, B. Heinemann

Design and production

• Makrolon cutting and hole 
punching in Zentralwerkstatt

• Assembly in ATLAS meeting 
room in Building 1c by ~50 
shifters (2-3 people per shift)
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Status and Plans

Face Shields at DESY (Beate Heinemann)

Production and distribution

3D printed face shields

• Can produce up to 35 per day

• Material cost: 1,70 euro 

• Delivered 490 to doctors

Aluminum models and Makrolon Models

• Can produce about 50-100 per day

• Material cost: 0,90 Euro

• Delivered 300 Aluminum Models to nursing homes and 200 Makrolon
models to nursing homes and doctors

Plan: 
• Produce ~600 more (then total is 2000)
• Clients: individual contacts of DESY employees, doctors via KVH, 

nursing homes, KITAs, schools, …



Page 10

Epidemology activities: Zeuthen

• April10, 2020: The EU has formally approved a new work package of 
the ERC NEUCOS (PI Walter Winter) on “interdisciplinary applications of 
simulation methodology to the new viral disease Covid-19” 

• Current activities (A. Palladino)

• Maintenance of an outreach page for Italy: https://covstat.it
(international version to be added)

• Contribution to a white paper for a Covid-19 app: https://www.covid-
app.io

• Mostly epidemological modeling/outreach using SIR (Susceptible-
Infected-Recovered) model:

• The kinetic equations are similar to the ones used in astrophysics
• The description of phenomena on exponential scales and the 

interpretation of corresponding data are similar to astrophysical 
scenarios

• External effect (e.g. social measures) require extensions of the model, 
similar to damping terms in astrophysics systems

Side activity of the theoretical astroparticle physics group (NEUCOS)
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Contact tracing

Face Shields at DESY (Beate Heinemann)

What is required for app to work?

• E.g. if asymptomatic rate ~20% => need enrollment of 
>80% to quarantine 75% of infected people

• Conclusion: App alone not sufficient due to asymptomatic 
cases and finite fraction of people enrolling => also need 
still social distancing and masks to reduce transmission 
probability

Minimum fraction 
of population that 
needs to enroll

Probability of 
transmission 

(large for COVID-19)

Fraction of people 
who will confirm 

sickness

https://arxiv.org/abs/2004.10762
https://medrxiv.org/cgi/content/short/2020.04.22.20071043v1

automated contact tracing using proximity data
RED: Sick. ORANGE: at risk. BLUE: not at risk.
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Determining the immunity and risk of patients

Face Shields at DESY (Beate Heinemann)

App to determine risk score

• Idea: Use machine learning to determine “immunity 
score” and “risk score” of individuals   

• Based on cell phone location data (GPS) and known 
risks of locations (e.g. known virus hotspots, highly 
populated places, …) 

• Access probability of prior COVID-19 exposure and 
recovery (potentially asymptomatic)

• Helps e.g. to target testing better at “at-risk people”

• Diverse team met at MIT COVID-19 hackathon

• MDs, computer experts, life science, business people

• Ayan Paul (DESY) => Bayesian Statistics
• Team won the hackathon!

• Several governments, institutions, companies 
….have shown interest

• Also in discussion with Arik Wilner et al.

company website:
covishealth.com
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Computing against COVID-19

Face Shields at DESY (Beate Heinemann)

Protein Folding

• The arrangement of the atoms within the proteins 
(“folding”) into structures determines the function of 
the protein

• Viruses have proteins that they use to suppress our 
immune system and reproduce themselves

• Simulations are used to predict and understand 
proteins structures and their dynamics

• May give important insights on how to develop 
therapeutics 

• Two initiatives with citizen science:

• Folding@Home: https://foldingathome.org/

• Rosetta@Home: https://boinc.bakerlab.org/rosetta/

Folding@Home

Rosetta@Home
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Computing against COVID-19 at DESY

Face Shields at DESY (Beate Heinemann)

Contributions to F@H and R@H

• ATLAS and CMS collaborations contribute to F@H 
in context of WLCG with computing resources

• DESY cloud contribution about 20%

• WLCG is now in top 40 all-time F@H contributors
• CERN is also helping F@H researchers with data 

aggregation/organisation

CMS jobs folding@home
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Computing against COVID-19 at DESY

Face Shields at DESY (Beate Heinemann)

Contributions to F@H and R@H

• ATLAS and CMS collaborations contribute to F@H 
in context of WLCG with computing resources

• DESY cloud contribution about 20%

• WLCG is now in top 40 all-time F@H contributors
• CERN is also helping F@H researchers with data 

aggregation/organisation

• Rosetta@Home also supported at DESY

• 500 CPU-Cores in HH

• Backfilling of ZN HPC cluster
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Other Activities in HEP and Astro-Particle Community

• CERN has task force on COVID-19 (BH is 
member): https://againstcovid19.cern/ , e.g. 

• Produced >5000 face shields, >10000 litres of 
desinfectant (for own staff & local doctors/hospitals)

• Ventilator (HEV): https://arxiv.org/pdf/2004.00534.pdf

• Support for storage of open data and analysis 
(ZENODO)

• …

• MVM Ventilator approved by FDA 

• C. Galbiati et al. (originated in DarkSide, 58 institutes): 
https://arxiv.org/abs/2003.10405

• See also more projects at Science Responds: 
https://science-responds.org/

Face Shields at DESY (Beate Heinemann)

Selection of other activities

CERN DG F. Gianotti visiting face 
shield production at CERN


