Statement of Work
Radiation Damage in Carbon Materials Study for the
Radiation Damage In Accelerator Target Environments
(RaDIATE) R&D Program Stage 1
I. Introduction
The primary goal of the RaDIATE R&D program is to further the understanding of materials’ response to high energy proton irradiation for candidate materials for particle production targets and beam windows associated with future high intensity target facilities. The program is divided into three stages: Exploratory/Development, Research Activities, and Results Reporting. The first stage, Exploratory/Development, aims to explore the existing radiation damage knowledge base and develop the research plan to be carried out in the subsequent stages. As part of this Stage 1 activity, carbon based materials (graphite and carbon-carbon composites) response to high energy proton irradiation shall be investigated to provide guidance for the subsequent RaDIATE R&D activities. This document defines the scope, requirements and expectations for this radiation damage in carbon materials study.
II. Scope
a. Materials to be Studied

Previous radiation damage research at BNL has resulted in a number of irradiated material samples. The materials for this study will initially be limited to these previously irradiated materials:

i. Toyo-Tanso IG-430 graphite
ii. POCO ZXF-5Q graphite
iii. Carbone 2020 graphite
iv. SGL 7560 graphite
v. Hexagonal Boron Nitride

vi. Carbon-Carbon Composite (2-D and 3-D fiber matrix)
b. Phenomena to be Studied

The following radiation damage and material properties related phenomena shall initially be included in this Study:

i. The effects of defect annealing (interstitial and vacancy) on material and physical properties (thermal expansion, conductivity, tensile, sonic velocity, etc.)
ii. Correlation of irradiation temperature to onset of annealing for graphite samples to optimize operational irradiation temperature

iii. Damage from fast neutron irradiation (for direct comparison to damage from high energy proton irradiation)
iv. Tensile properties of irradiated C-C Composite materials
c. Consultation to the RaDIATE Collaboration
The ultimate goal of the RaDIATE R&D Program Stage 1 is to develop the full experimental R&D program plan. This requires the expert advice and guidance of this Study’s principal researchers to the RaDIATE Collaboration. Consultation activities are within the scope of this Study. 
III. Reporting and Documentation

It is expected that the following written reports will fully document this work:

a. Interim Study Status Report – This 2-5 page report will summarize progress during approximately the first half of the Study. The report shall include any preliminary conclusions and identify areas of research that warrant further investigation. The report shall identify any significant encountered or potential obstacles to the Study and include an estimated date of completion.
b. Final Study Report – This report will summarize the findings of the Study, including experimental data and recommendations for future work. Specific recommendations as pertaining to the RaDIATE R&D program plans are expected to be included.
In addition to these written reports, it is expected that summary presentations coinciding with the interim and final reports shall be presented.

