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Background

• I am a Deputy Department Head of Magnet Systems Department (MSD)

• I know Nick Pohlman (NIU) from previous work on magnets for the PIP-II project – years back 

• For the last few years, MSD were offering temporary positions to students vetted by NIU professors 
(facilitated by prof. Pohlman)
✓ Maybe it is more appropriate to say we were working with Professors to identify common interests and 

for them to identify proper students 
✓ Positions (5-6 in total) were primarily in the R&D area

• Our cooperation was not excellent because we could hardly provide direct support to NIU 

• But we provided support in the form of identifying funding sources together with NIU, and helping them 
apply   (DOE and NSF both offer Funding Opportunities for Universities)

• Eventually, an application was successful! 

• But wait, are there so many magnet experts at NIU to work with us and all of them are interested?
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Highlights from a previous presentation to students/Faculty

Bottom line: there are various and distinct areas within “magnet development” (I am not even showing “data analysis” here) 
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Highlights from a previous presentation to students/Faculty

Material science, chemistry, physics

Material science, mechanical engineering, 
electrical engineering, physics

Material science, chemistry

Mechanical engineering, electrical engineering

(and there is a big push for high 
temperature superconductors /HTS/ 
I don’t have time to even start to talk about )
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Highlights from a previous presentation to students/Faculty

Material science, chemistry

Material science, chemistry, 
mechanical engineering, physics

Mechanical engineering, 
electrical engineering

Engineering, computing

Mechanical engineering, 
physics

Mechanical engineering, 
physics

Material science, chemistry,
mechanical engineering

Cryogenic engineering
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Highlights from a previous presentation to students/Faculty

Data acquisition and Analysis:

- engineering, 
- physics, 
- electronics,
- chemistry,
- material science,
- computing,
- statistics/mathematics,
- management,
- entrepreneurship
- …

Bottom line: one can contribute substantially without having the tag “magnet expert” attached to them (to start with)
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Funding opportunities exists for Universities (DOE/NSF/…)

RENEW: Accelerating Underrepresented Engineering 
Careers through Accelerator Innovations 

Funding Opportunity Announcement (FOA) 
by DOE

Project application (awarded later)

Principal Investigator:
Nicholas Pohlman
Professor, Department of Mechanical Engineering

Co-Principal Investigator:
Barton Sharp
Professor, Management

Institution:
Northern Illinois University
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Undergrads work at MSD/FNAL/ and some “post-grad” work

Conductor development:
- Heat treatment oven calibration and machine modeling

Machine Learning/Artificial intelligence:
- Analysis and algorithm development
- Databases development

Magnet protection (for HTS):
- Novel quench detection system for HTS magnets 
     (work on fiber optics)

Magnetic measurements:
- Development of a sagless probe to measure the magnetic    

field of curved dipole magnets

High Temperature Superconductors (HTS):
- Finite element analysis of stress concentrators in REBCO 

superconducting cables
- Characterization of REBCO stack for fusion coils

https://news.fnal.gov/2024/01/niu-engineering-and-management-
professors-receive-doe-grant-for-student-program-with-fermilab/

A former NIU-student working with a FNAL 
researcher on HTS magnet development 
(small prototypes)

(each sub-topic is for a separate student; they are seven now)

Those below are part of the NIU-RENEW efforts

NIU-RENEW undergrad with her 
Supervisor working on optical fibers
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Highlights of efforts at MTD*/MSD

• Work for large projects (HL-LHC/CERN, PIP-II/FNAL,…)

• Supporting the FNAL accelerator complex and helping other Labs 
     (conventional and superconducting magnets – development, testing, refurbishment,…)

• Design of high field accelerator magnets, including novel designs and approaches 
✓ Prototypes testing

• Development of superconductors and materials 
✓ Quality improvements 
✓ High temperatures superconductors  

• Diagnostics and data analysis
✓ New sensors and measurement probes
✓ New methods
✓ Machine learning methods (as a special effort)

• Work with Universities/students

• Expansion of efforts
✓ Fusion! 
✓ HTS!

*Magnet Technology Division 
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Challenges

• Superconducting cables are different types
✓ HEP has different requirements than Fusion Sciences
✓ It is not straightforward to make “universal” conductors

• Even within HEP, magnet designs serve different purposes
✓ A muon accelerator is different than a hadron accelerator which is different that an electron accelerator

• There are unresolved problems in given directions/approaches
✓ This is actually great for research 
✓ Difficult problems require time and efforts though

• Funding levels for research stagnate
✓ This does urge us to search for synergies, external sources for support  
✓ Not all areas are equal, some see growth 

• Attracting people to the accelerator community is not easy
✓ Not many universities “produce” magnet experts
✓ “Mass production” of niche-experts is not feasible but the result is that there are no any (almost)
✓ We are more likely to not find a person with given qualification than to have them unable to find jobs 

• Introducing “new” people to the field (may be some of you? or your students?)
✓ They have to want to be involved and need to have the proper support
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Official programs at FNAL supporting students and Faculty 

• Various levels of internships
• Most are for students, but the Visiting Faculty Program is for Professors

• Saturday Morning Physics

• Organized and tailored on-site tours at request
✓ It is great for “local” institutions but is a good opportunity in any case 

https://internships.fnal.gov/

https://diversity.fnal.gov/fswe/

https://saturdaymorningphysics.fnal.gov/
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Summary

• Working on “magnets” is a versatile endeavor
✓ Do be fair, that is true for most areas in Accelerator development

• There are many exciting topics for “newcomers”
✓ You and your students can be involved if you (really) want to

• Challenges persists on various levels
✓ Where is this not true

• Various DOE and NSF programs/funding opportunities exist to support your projects
✓ But you have to look for them and apply for them

• FNAL also offers many opportunities for participation of students and Faculty in activities

Some reasons to get involved with “us” : you like research, you can handle challenges, 
you prefer to work in collaboration, you have some time to dedicate to something new, 
you want to expand your area of expertise or give your students more opportunities to do so   
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