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I. Spectral theory of diffusion MRI
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I. Spectral theory of diffusion MRI
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I1. Diffusion-influenced reactions

Let zbe the (random) first-  Mixed boundary value problem
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S(x,t) = Pt > t)
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—D0,S =0 on the rest

S. Redner, A guide to first-passage processes (2001)
R. Metzler, et al., First-passage phenomena and their applications (2014)
D. Holcman, Z. Schuss, SIAM Rev. 56, 213-257 (2014)



I1. Diffusion-influenced reactions
Whole distribution of the FPT 7/

DG, et al. Commun. Chem. 1, 96 (2018)

Anomalous diffusions
Lanoiselée et al., Nat. Commun. 9, 4398 (2018)

Effect of multiple particles
DG et al., New J. Phys. 22, 103004 (2020)

Encounter-based approach

Understanding and
generalization of Robin BC

DG, Phys. Rev. Lett. 125, 078102 (2020)
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Mode matching methods

In collaboration with A. Delitsyn

(Kharkevich Institute for Information Transmission
Problems of RAN, Moscow, Russia)
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85, 176 (2012)
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Appl. Math. 71, 537-580 (2018)

A. Delitsyn & DG, Resonance scattering in a waveguide with identical thick perforated barriers,
Appl. Math. Comput. 412, 126592 (2022)
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Finite quantum waveguides
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Finite quantum waveguides
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Finite quantum waveguides

N .
I |

Ay =~ 0.9302 72 Ay =~ 0.9879 12 Ay =~ 1.0032 72

A. Delitsyn, B.-T. Nguyen, & DG, Eur. Phys. J. B. 85, 176 (2012)



Scattering problem

Infinite cylinder Q of a bounded cross-section () with a “hole” T’
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A. Delitsyn & DG, Appl. Math. Comput. 412, 126592 (2022) w>0

L. Chesnel, S.A. Nazarov, Abnormal acoustic transmission in a waveguide with perforated
screens, C. R. Mécanique, 349, 1:9-19 (2021)
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Scattering problem

Infinite cylinder Q of a bounded cross-section () with a “hole” T’
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Scattering problem

Infinite cylinder Q of a bounded cross-section () with a “hole” T’
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Main steps of derivation

Infinite cylinder Q of a bounded cross-section () with a “hole” T’
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Main steps of derivation

Infinite cylinder Q of a bounded cross-section () with a “hole” T’
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Main steps of derivation

Infinite cylinder Q of a bounded cross-section () with a “hole” T’
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Main steps of derivation

3 Infinite cylinder Q of a bounded cross-section () with a “hole” T’
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Main steps of derivation

4 Infinite cylinder Q of a bounded cross-section () with a “hole” T’
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Another limit: large w

Infinite cylinder Q of a bounded cross-section () with a “hole” T’
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Conclusions

=»> Mode matching methods are powerful tools
for spectral and scattering problems

=) Eigenmodes In finite guantum waveguide
can be localizated In a junction region

=» \Waveguide with two identical thick
barriers may transmit even for
almost closed or very thick barriers

L_ooking for collaborations!

DG & B.-T. Nguyen, Geometrical structure of Laplacian eigenfunctions, SIAM Rev. 55, 601 (2013)



