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A bit of physics context for the Fellows program



Experimental Development of the Standard Model of Particle Physics



The Large Hadron Collider at CERN

27km circumference tunnel,
with larger caverns at points
around the ring for detectors

100-150m underground

Built in the 1980s for a 
previous collider (LEP) and
expanded with new caverns
and access in the early 2000s

Highest energy collider (design
14 TeV, operating at 13TeV)
currently available



The Large Hadron Collider - Experiments
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The next big phase for the LHC is 
the “High Luminosity Large Hadron 
Collider” (HL-LHC), which will 
turn-on in 2029.

Much work is already underway to 
prepare upgrades to both the 
detectors and the accelerator 
complex.

Particle Physics experiments are 
massive data generators

The hardware upgrades are only 
part of the problem, significant 
software upgrades are needed to 
handle the much larger volume 
(and rate!) of data, which will also 
be more complex and be used to 
search for ever more subtle and 
rare things.



IRIS-HEP and the HL-LHC “Software Upgrade”



IRIS-HEP - A Virtual Software InstituteFunded by the National Science 
Foundation to work

on “software upgrades” for the 
HL-LHC as well as training the 

next generation of research 
software practitioners

19 U.S. Universities, ~30 FTE’s 
distributed around the USA.

(many more but 
wouldn’t fit here!)



Training and Education - Sustainability/Scalability

This is a general framework for training, but from the NSF we have funds from both IRIS-HEP (OAC-1836650) and a separate 
project FIRST-HEP (OAC-1829707, OAC-1829729, http://first-hep.org) which are working towards implementing this model.

How to build a sustainable and 
scalable training framework

that grows skills through multiple 
stages of people’s careers?

http://first-hep.org


Fellow Eligibility and Program Information
Eligibility:

● You must be enrolled in an undergraduate program at an accredited University or College and have completed at 
least 1 academic year by the start of the Fellowship.

● Our primary funding supports student Fellows enrolled in U.S. universities and colleges, and U.S. citizenship is not 
required. 

● We also have some separate funding for a small number of students enrolled in international universities/colleges.

Program information:
● Duration of fellowship and total stipend: An IRIS-HEP Undergraduate fellowship will pay up to 12 FTE-weeks (full 

time equivalent) at $600/week (paid monthly) during Summer 2022. International Fellows will be paid a training 
stipend scaled for Purchasing Power Parity (PPP).

● We have some flexibility to accommodate different summer schedules and lengths. Fellowships should in general 
last 10-12 weeks (2.5 or 3 months).

● It is expected that the Fellow is available full time during the Fellowship period and will not have another significant 
activity (such as classes, another trainee position or a job) in the same time period.

● Applications are now open - deadline 8 March



An alternative for students not associated to US Institutions
https://hepsoftwarefoundation.org/activities/gsoc.html

IRIS-HEP also partners with 
HSF/CERN through the GSoC 
program, including sharing of 
possible projects and training 
activities.

HSF/CERN GSoC also involves 
mentors from many time zones, 
but does have a slightly higher 
concentration at CERN 
(Geneva, Switzerland) and 
Europe.

https://hepsoftwarefoundation.org/activities/gsoc.html


Fellow activities and experience
Each Fellow works with their mentor remotely with 
daily communication via Slack, Github, etc. As 
needed zoom meetings will be organized, 
minimally once/week to plan and discuss. (An 
exception to the “remote” mentoring may happen if 
a Fellow is located near their mentor.)

Early in the summer we will organize some training 
sessions from the HSF curriculum for Fellows.

We will organize sessions at the beginning of the 
summer for the Fellow to present their project, the 
midpoint of the summer to give a status report and 
the end of the summer to make a final 
presentation. We may also have “social” events to 
allow Fellows and mentors to interact between 
projects.

https://hepsoftwarefoundation.org/training/curriculum.html


Software-centric experience

The value added by an IRIS-HEP 
Fellowship is:

● Improved software skills
● Experience working in collaborative 

teams
● Experience with cutting-edge 

research software
● Publicly visible coding experience 

(GitHub!) for your next step



Rough Timeline

● Wed 23 February - (This) Webinar
● Tue 8 March - deadline for applications
● By the end of March - first selection of applications to work with mentors on 

developing a proposal - this may involve a short interview and other follow-up
● mid-April - submission of proposals
● By the end of April - final selection of undergraduate Fellows for summer 2022
● May-Sep - Fellows work on projects (depending on specific academic year 

constraints)



IRIS-HEP Projects

Projects: Research software projects should in general be in the R&D areas listed above or (in some cases) be projects of 
more general interest to the HEP community. How do you find a project? There are several possibilities:

● Examples of currently open IRIS-HEP Fellow projects can be found on a separate webpage. These projects are of 
interest to IRIS-HEP researchers (who may then act as mentors). You can write to the mentor listed to discuss or 
reach out to fellows@iris-hep.org for more information. This page may be updated from time to time, so check back 
and reload.

● Additional example projects of interest in the wider HEP community can also be found on the HEP Software 
Foundation Google Summer of Code (HSF GSoC) webpage. While GSoC is a separate program, funded by Google, 
many of the projects could also be appropriate for IRIS-HEP Fellows if they are related to the R&D areas listed above.

● Recent Fellows and links to descriptions of their projects can be found below in the list of current and past Fellows. 
In some cases, there may be continuations of those projects.

● Some additional projects can be found on the open projects page of the Compiler Research project
● You can explore the links above to the IRIS-HEP R&D research activities. Most IRIS-HEP active projects list contacts 

with whom you can discuss to bring your own ideas.

https://iris-hep.org/fellow_projects.html
https://hepsoftwarefoundation.org/activities/gsoc.html
https://hepsoftwarefoundation.org/activities/gsoc.html
https://compiler-research.org/open_projects


Applying for the IRIS-HEP Fellow position

Prospective fellows can apply using this Application Google Form. You will need to provide:

● Your full name, email address, the name of your university or college and your current or planned major and/or area 
of study

● A resume/CV (in pdf format) with contact information
● An academic transcript - this can be unofficial, but should include course titles and overall GPA. At the time the 

Fellowship starts you must have completed at least 1 year of university/college.
● A short essay describing your interest in the internship program (maximum 1 page, pdf format). For example, you 

may wish to expand on 3 or 4 topics from the following list: your background, your skills, and strengths; what 
software, computing or scientific topics appeal to you; previous research experience, if any; what you may want to 
pursue as a future career; and what benefits you would like to gain from this program. If you already have a potential 
mentor and/or particular projects which interest you from the project lists above, you can also mention them here. It 
is however not required to have a mentor/project finalized to submit an application. Successful applicants will be 
connected to mentors to select and define their projects in a 2nd step following this application

● [Optional] The full name and email address of a reference. This is optional. Ideally it would be someone with whom 
you have interacted in a STEM context (e.g. a course or a previous research activity). You should contact the person 
in advance to confirm that they will write a letter for you and simply provide their name/email in the application form. 
After you submit the form, we will contact them to request the letter.

https://docs.google.com/forms/d/1Fb1cxbZ1XoGdV6sDwlDs3kc7dJFY78ohx0IoWBRMdMs/edit

