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Abstract

We consider the angular averaging of solutions to time-harmonic transport equations.
Such quantities model measurements obtained for instance in optical tomography, a
medical imaging technique, with frequency-modulated sources. Frequency modulated
sources are useful to separate ballistic photons from photons that undergo scattering
with the underlying medium. This paper presents a precise asymptotic description of
the angularly averaged transport solutions as the modulation frequency w tends to .
Provided that scattering vanishes in the vicinity of measurements, we show that the
ballistic contribution is asymptotically larger than the contribution corresponding to
single scattering. Similarly, we show that singly scattered photons also have a much
larger contribution to the measurements than multiply scattered photons. This
decomposition is a necessary step toward the reconstruction of the optical coefficients
from available measurements.


https://www.tandfonline.com/
https://www.tandfonline.com/action/showPublications?pubType=journal
https://www.tandfonline.com/subjects/mathematics-and-statistics
https://www.tandfonline.com/lpde20
https://www.tandfonline.com/loi/lpde20
https://www.tandfonline.com/toc/lpde20/36/6
https://www.tandfonline.com/toc/lpde20/36/6
https://www.tandfonline.com/journals/lpde20
https://www.tandfonline.com/author/Bal%2C+Guillaume
https://www.tandfonline.com/author/Jollivet%2C+Alexandre
https://www.tandfonline.com/author/Langmore%2C+Ian
https://www.tandfonline.com/author/Monard%2C+Fran%C3%A7ois
https://doi.org/10.1080/03605302.2010.540608
https://www.tandfonline.com/action/clickThrough?id=5943&url=%2Fr%2Fsubjectsample-mathstats&loc=%2Fdoi%2Fabs%2F10.1080%2F03605302.2010.540608&pubId=43716298&placeholderId=1074&productId=1843
https://www.tandfonline.com/doi/full/10.1080/03605302.2010.540608?scroll=top&needAccess=true
https://www.tandfonline.com/doi/figure/10.1080/03605302.2010.540608?scroll=top&needAccess=true
https://www.tandfonline.com/doi/ref/10.1080/03605302.2010.540608?scroll=top
https://www.tandfonline.com/doi/citedby/10.1080/03605302.2010.540608?scroll=top&needAccess=true
https://www.tandfonline.com/doi/metrics/10.1080/03605302.2010.540608?scroll=top
https://www.tandfonline.com/doi/permissions/10.1080/03605302.2010.540608?scroll=top
https://www.tandfonline.com/doi/abs/10.1080/03605302.2010.540608
https://www.addtoany.com/share#url=https%3A%2F%2Fwww.tandfonline.com%2Fdoi%2Fabs%2F10.1080%2F03605302.2010.540608&title=Angular%20Average%20of%20Time-Harmonic%20Transport%20Solutions%3A%20Communications%20in%20Partial%20Differential%20Equations%3A%20Vol%2036%2C%20No%206
https://www.tandfonline.com/
https://www.tandfonline.com/action/showCart?FlowID=1

Keywords:

Averaged measurements Forward transport theory Inverse transport problem Optimal tomography

Stationary phase Time-harmonic regime

2000 Mathematics Subject Classification:

35Q20 35R30

Acknowledgment

This work was supported in part by NSF grant DMS-0804696 and DOE grant DE-FG52-
08NA287709.

Related research @

People also read Recommended articles Cited by
7


https://www.tandfonline.com/keyword/Averaged+measurements
https://www.tandfonline.com/keyword/Forward+transport+theory
https://www.tandfonline.com/keyword/Inverse+transport+problem
https://www.tandfonline.com/keyword/Optimal+tomography
https://www.tandfonline.com/keyword/Stationary+phase
https://www.tandfonline.com/keyword/Time-harmonic+regime
https://www.tandfonline.com/keyword/35Q20
https://www.tandfonline.com/keyword/35R30

Information for Open access

Authors Overview

R&D professionals Open journals

Editors Open Select

Librarians Dove Medical Press
Societies F1000Research
Opportunities Help and information
Reprints and e-prints Help and contact
Advertising solutions Newsroom

Accelerated publication All journals

Corporate access solutions Books

Keep up to date

Register to receive personalised research and resources
by email

9 Sign me up
O"M
You N
0
Copyright © 2025 Informa UK Limited Privacy policy Cookies Terms & conditions P Taylor and

Francis Group
Accessibility

Registered in England & Wales No. 01072954
5 Howick Place | London | SW1P 1WG



https://authorservices.taylorandfrancis.com/
https://taylorandfrancis.com/who-we-serve/industry-government/business/
https://editorresources.taylorandfrancis.com/
https://www.tandfonline.com/page/librarians
https://www.tandfonline.com/societies
https://www.tandfonline.com/openaccess
https://www.tandfonline.com/openaccess/openjournals
https://www.tandfonline.com/openaccess/openselect
https://www.tandfonline.com/openaccess/dove
https://www.tandfonline.com/openaccess/f1000
https://taylorandfrancis.com/who-we-serve/industry-government/marketing/
https://taylorandfrancis.com/partnership/commercial/advertising-solutions/
https://taylorandfrancis.com/partnership/commercial/accelerated-publication/
https://taylorandfrancis.com/who-we-serve/industry-government/business/purchasing-options/
https://help.tandfonline.com/
https://newsroom.taylorandfrancisgroup.com/
https://www.tandfonline.com/journals?&pageSize=3000
https://www.routledge.com/
https://taylorandfrancis.formstack.com/forms/tfoguest_signup
http://facebook.com/TaylorandFrancisGroup
https://twitter.com/tandfonline
http://linkedin.com/company/taylor-&-francis-group
https://www.youtube.com/user/TaylorandFrancis
http://www.weibo.com/tandfchina
https://bsky.app/profile/tandfresearch.bsky.social
https://www.informa.com/
https://informa.com/privacy-policy/
https://privacy.informa.com/trackers/en/
https://www.tandfonline.com/terms-and-conditions
https://www.tandfonline.com/accessibility
http://taylorandfrancis.com/

