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• As beam intensities increase, we need stronger and more
radiation-hard detectors and electronic components

• Testing radiation hardness of samples increases
effectiveness and safety of experiments

• Outside facilities offer this testing, but with limited availability
– LANL, CERN

• Irradiation Test Area (ITA) under construction to offer onsite
radiation testing

Background: Radiation Testing

8/3/2020 Logsdon | Developing Sample Management Tools for the Irradiation Test Area (ITA)2



• Beam line directs a 400
MeV proton beam to sample

• Concrete cave provides
radiation shielding

• Blue tracks guide samples
for easy remote access

• (As of Summer 2020) New
data management tool
regulates the ITA’s testing
process and user access

Photo from ITA Beam Line Installation
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In Progress: the ITA
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CERN’s IRRAD Data Manager (IDM)

For more information about IDM: http://icalepcs2019.vrws.de/papers/mopha048.pdf 
(image source)
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Original Project Goals

Gather information about ITA processes and use of IDM

Interview users so that the database tool fits Fermilab needs

Identify which IDM components are useful for Fermilab science

Develop or document additional features as necessary

In collaboration with CERN and members of the Test Beam group, to bring a 
version of the IDM to Fermilab for use at the ITA. 



Project Implementation
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Phase I     Familiarize with IDM code and ITA processes

Phase II Modify IDM to reflect ITA needs 

Phase III Correct IDM database for accurate calculations



• Exploration of the IDM code 
(Python, HTML)

• Introduction to Django 
framework

• Initial improvements

• Categorization of IDM files 
in Python and HTML 

• Emphasis of important 
functions

Code Catalogue 
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Phase I: Familiarization with IDM Code

Components and Tasks



Phase I: Outcomes
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Phase I: Code Catalogue
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• Edits to forms, tables, 
general IDM content
– Python

• Addition of comments to 
code

• Documentation of IDM 
functions

• Running log of all changes 
made 

• Compilation of necessary 
changes

IDM Development Log
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Phase II: IDM Modifications

Components and Tasks



Phase II: Outcomes
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Removal of IRRAD-
specific code

Form edits for 
ITA context

Notes for clarification 
and needed changes



Phase II: Outcomes
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Phase II: IDM Documentation
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• Research on stopping 
power
– Fermilab report TM-1834
– Atoms, Radiation, and 

Radiation Protection 
(James E. Turner)

– NIST Stopping-Power and 
Range Tables for Protons

– Mentor Dr. Michael 
Geelhoed’s assistance

• New Mathematica notebook 
for calculations

• Transfer of updated values 
to IDM database

Stopping Power Updates
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Phase III: Correction of IDM Database

Components and Tasks



Phase III: Outcomes

8/3/2020 Logsdon | Developing Sample Management Tools for the Irradiation Test Area (ITA)15

Z, A, I represent the atomic number, atomic mass, and excitation energy of the element.
z, β, 𝛾𝛾 represent the atomic number, the ratio of the particle velocity to the speed of light, and relativistic 
constant 1

1−𝛽𝛽2
, respectively, of the beam particles.

Equation from Fermilab Report TM-1834, Rev. 14



Conclusion: Next Steps
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Deployment of the IDM alongside the ITA this Fall

Transfer of my work to the Test Beam Facility team
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