Technical Report Documentation Page

1. Report No. 2. Government Accession No. 3. Recipient’'s Catalog No.
DOT/FAA/AM-26/12
4. Title and Subtitle 5. Report Date
CARI-7: Software for Calculating Cosmic Radiation Flight Doses 9/3/2025
6. Performing Organization
Code
AAM-631
/. Author(s) 8. Performing Organization
Kyle Copeland Report No.
9. Pertorming Organization Name and Address 10. Work Unit No. (TRAIS)
Civil Aerospace Medical Institute
6500 S. MacArthur Blvd. TT. Contract or Grant No.

Oklahoma City, OK 73169

12. Sponsoring Agency Name and Address 13. TVCFe of Report and

) o Period Covered
Office of Aerospace Medicine Presentation
Federal Aviation Administration 14. Sponsoring Agency
800 Independence Ave., S.W. Code

Washington, DC 20591

15. Supplementary Notes

Author ORCID: 0000 00028480 3614

DOI: https://doi.org/10.21949/1529734

Original publication by the National Academies is at:
https://www.nationalacademies.org/cdn/materials/a0559¢13-226f-4b04-9a0f-ad03243416ba

16. Abstract
Commercial aircraft crewmembers are one of the most occupationally exposed groups, receiving more

ionizing radiation per annum than workers in many industries. Galactic cosmic radiation (GCR), which
comes from outside our solar system, is the primary source of this radiation exposure. This radiation
includes all atomic species as ions stripped of all electrons and traveling at relativistic speeds. These can
cause unique biological injuries that remain poorly understood. This presentation describes the latest
version of the Federal Aviation Administration's CARI aircrew flight dose calculation software, CARI-7 and
CARI-7A, which can be used for career dosimetry and research.

CARI-7 utilizes databases of secondary particle spectra produced by mono-energetic isotropic showers of
neutrons and GCR ions up through iron calculated using MCNPX 2.7.0. These databases allow for rapid
numerical integration, allowing results almost as quickly as CARI-6 but with greater accuracy. The
atmosphere in CARI-7 was modelled from the 1976 U.S. standard atmosphere. CARI-7A includes added
options for more research-oriented use such as custom GCR model input and multiple built-in alternative
data handling physics models. CARI-7 and CARI-7A results compare well with measurements and other
dose and dose rate software calculations at commercial and higher altitudes.

17. Key Word 18. Distribution Statement

CARI-7, Cosmic radiation, dosimetry, software, Document is available to the public through the

Monte Carlo National Transportation Library:
https://ntl.bts.gov/ntl

19. Security Classification (of this [ 20. Security Classification (of this 27T. No. of Pages
report) page) 15
Unclassified Unclassified



https://orcid.org/0000-0002-8480-3614
https://doi.org/10.21949/1529734
https://www.nationalacademies.org/cdn/materials/a0559c13-226f-4b04-9a0f-ad03243416ba
https://ntl.bts.gov/ntl

