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Host medium structure, fluid flow and transport

b.

a. c.

pore size variability

Pore throat size controls low velocity distribution that 
controls asymptotic advective transport.

de Anna et al. Phys. Rev. Fluids 2017

shape variability distributed

Grains characterised by cavities lead to 
formation of DEAD END PORES
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Flow experiments through dewetted and multi-porous structures
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These structures are characterised by a dual nature: transmitting pores (TP) that can host effective fluid transfert 
and dead-end pores (DEP) that cannot.

p(⇤) ⇠ ⇤k e�(⇤/⇤m)
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DEP aspect-ratio

https://arxiv.org/abs/2112.12492



The porous systems has a dual flow structure: in a TP the flow is similar to the one though a pipe and effectively 
transport colloids towards the outlet, while in DEP colloids experience very low velocities and diffuse.

Flow experiments through dewetted and multi-porous structures
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tPV =
V

Q
=

L

q
⇠ 21min

Characteristic advection time 
over a pore volume

Advection-Dispersion eq.

We continuously inject a front of water to 
displace a colloidal suspension of 
fluorescent micro-spheres (diameter 0.5 
um) while monitoring the outlet 
suspension concentration.

https://arxiv.org/abs/2112.12492



Master thesis of Federico Pasotti 2021

Fluid velocity within pores: Particle Image Velocimetry

Particle Image Velocimetry - PIV

mm/s
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Experiment
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Simulations of flow and colloidal transport

Using COMSOL multi-physics we 
simulate Stokes flow. 

Then, we integrate motion equation 
for 100,000 particles, initially 
homogeneously distributed 
throughout the hole geometry. 

The BTC is measured as PDF of 
arrival times.

The flow structures within DEP are closed laminar vortexes of rapid decaying intensity.
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Experiment

a b

c d e

f Pe = 6800 Pe = 680 Pe = 68

Simulations of flow and colloidal transport
The DEP flow structures are very similar to the one within a “flow driven cavity”.
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a b c
BreakThrough Curve (BTC) through a single DEP (cavity) varying the aspect-ratio: 
simulation results.

Modelling flow and transport through dead-end pores

https://arxiv.org/abs/2112.12492
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Macroscopic Advection-Dispersion eq. 
Describes the transport through TP
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Distribution of escape time from a DEP
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<latexit sha1_base64="yCtlwiXbY+hzHkhrfSwkFOjGxkk=">AAAB8nicbVBNSwMxEM3Wr1q/qh69BItQL2W3FPVYsAePFWwtbJclm2bb0GyyJLNCKf0ZXjwo4tVf481/Y9ruQVsfDDzem2FmXpQKbsB1v53CxubW9k5xt7S3f3B4VD4+6RqVaco6VAmlexExTHDJOsBBsF6qGUkiwR6j8e3cf3xi2nAlH2CSsiAhQ8ljTglYyY/DVrUPJAtbl2G54tbcBfA68XJSQTnaYfmrP1A0S5gEKogxvuemEEyJBk4Fm5X6mWEpoWMyZL6lkiTMBNPFyTN8YZUBjpW2JQEv1N8TU5IYM0ki25kQGJlVby7+5/kZxDfBlMs0AybpclGcCQwKz//HA64ZBTGxhFDN7a2YjogmFGxKJRuCt/ryOunWa95VrXHfqDTreRxFdIbOURV56Bo10R1qow6iSKFn9IreHHBenHfnY9lacPKZU/QHzucPNgqQhA==</latexit>

fD(⌧D)

<latexit sha1_base64="feuZ/9xx+ES7iLXGJ2GkbwlKe3w="></latexit>

pt(t) =
(t/⌧D)�2/3 e�t/⌧D

�(1/3)

<latexit sha1_base64="H2rPaZaQLM/wzyU8oYWTVG/qUy4="></latexit>

BTC(t) = (1� ↵)
1

L

Z L

0
f0(t, x) dx+ ↵

Z 1

0
pt(t/⌧D) ⌧�1

D fD(⌧D) d⌧

Modelling flow and transport through dead-end pores

We understand and model the transport through such dual structures as follows: transport effectively happens only 
through TP, while DEP provide a delay. Thus the overall colloidal population is displaced as a sequence of jumps 
about the average velocity (with Gaussian distributed noise) with an initial delay.
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Overall BTC depends on the initial DEP/TP occupancy     and the DEP size distribution<latexit sha1_base64="OyF99UFr2Cy6IUZPpVDxwKgDkcw=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKUY8FLx4r2A9oQ5lsN+3azSbsboQS+h+8eFDEq//Hm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUUdaisYhVN0DNBJesZbgRrJsohlEgWCeY3M79zhNTmsfywUwT5kc4kjzkFI2V2n0UyRgH5YpbdRcg68TLSQVyNAflr/4wpmnEpKECte55bmL8DJXhVLBZqZ9qliCd4Ij1LJUYMe1ni2tn5MIqQxLGypY0ZKH+nsgw0noaBbYzQjPWq95c/M/rpSa88TMuk9QwSZeLwlQQE5P562TIFaNGTC1Bqri9ldAxKqTGBlSyIXirL6+Tdq3qXVXr9/VKo5bHUYQzOIdL8OAaGnAHTWgBhUd4hld4c2LnxXl3PpatBSefOYU/cD5/AImfjxE=</latexit>↵
<latexit sha1_base64="yCtlwiXbY+hzHkhrfSwkFOjGxkk=">AAAB8nicbVBNSwMxEM3Wr1q/qh69BItQL2W3FPVYsAePFWwtbJclm2bb0GyyJLNCKf0ZXjwo4tVf481/Y9ruQVsfDDzem2FmXpQKbsB1v53CxubW9k5xt7S3f3B4VD4+6RqVaco6VAmlexExTHDJOsBBsF6qGUkiwR6j8e3cf3xi2nAlH2CSsiAhQ8ljTglYyY/DVrUPJAtbl2G54tbcBfA68XJSQTnaYfmrP1A0S5gEKogxvuemEEyJBk4Fm5X6mWEpoWMyZL6lkiTMBNPFyTN8YZUBjpW2JQEv1N8TU5IYM0ki25kQGJlVby7+5/kZxDfBlMs0AybpclGcCQwKz//HA64ZBTGxhFDN7a2YjogmFGxKJRuCt/ryOunWa95VrXHfqDTreRxFdIbOURV56Bo10R1qow6iSKFn9IreHHBenHfnY9lacPKZU/QHzucPNgqQhA==</latexit>
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<latexit sha1_base64="nrzfLufLRLgXVgLPN8WIMMmi7XI=">AAACCnicbVC7TsMwFHV4lvIKMLIYKiSmklQVsCAVsTAwFIk+pCZEjuO2Vh0nsh2kKurMwq+wMIAQK1/Axt/gpBmg5UiWjs45V773+DGjUlnWt7GwuLS8slpaK69vbG5tmzu7bRklApMWjlgkuj6ShFFOWooqRrqxICj0Gen4o6vM7zwQIWnE79Q4Jm6IBpz2KUZKS5554NzocIDgBXRCpIYYsfRycuKwXPXC+5pnVqyqlQPOE7sgFVCg6ZlfThDhJCRcYYak7NlWrNwUCUUxI5Oyk0gSIzxCA9LTlKOQSDfNT5nAI60EsB8J/biCufp7IkWhlOPQ18lsXTnrZeJ/Xi9R/XM3pTxOFOF4+lE/YVBFMOsFBlQQrNhYE4QF1btCPEQCYaXbK+sS7NmT50m7VrVPq/XbeqVRK+oogX1wCI6BDc5AA1yDJmgBDB7BM3gFb8aT8WK8Gx/T6IJRzOyBPzA+fwDs0Jm/</latexit>

⇤ = A/�2
m

<latexit sha1_base64="H2rPaZaQLM/wzyU8oYWTVG/qUy4="></latexit>

BTC(t) = (1� ↵)
1

L

Z L

0
f0(t, x) dx+ ↵

Z 1

0
pt(t/⌧D) ⌧�1

D fD(⌧D) d⌧

<latexit sha1_base64="Xn/Mk7YeWnuxVQ72UbTpfmckLjw=">AAACEXicbVA7T8MwGHTKq5RXgJHFokIqS5VUFbAgVaIDA0OR6ENqQuQ4TmvVech2kKoof4GFv8LCAEKsbGz8G9w0A7ScZPl0953s79yYUSEN41srrayurW+UNytb2zu7e/r+QU9ECcekiyMW8YGLBGE0JF1JJSODmBMUuIz03cnVzO8/EC5oFN7JaUzsAI1C6lOMpJIcvWZJlDhteAktnyOc1qwbFfYQtFh+O8HpfSNL25mjV426kQMuE7MgVVCg4+hflhfhJCChxAwJMTSNWNop4pJiRrKKlQgSIzxBIzJUNEQBEXaab5TBE6V40I+4OqGEufo7kaJAiGngqskAybFY9Gbif94wkf6FndIwTiQJ8fwhP2FQRnBWD/QoJ1iyqSIIc6r+CvEYqWakKrGiSjAXV14mvUbdPKs3b5vVVqOoowyOwDGoAROcgxa4Bh3QBRg8gmfwCt60J+1Fe9c+5qMlrcgcgj/QPn8Auo2cTQ==</latexit>

⌧D =
(⇤�m)2

D

Modelling flow and transport through dead-end pores

We understand and model the transport through such dual structures as follows: transport effectively happens only 
through TP, while DEP provide a delay. Thus the overall colloidal population is displaced as a sequence of jumps 
about the average velocity (with Gaussian distributed noise) with an initial delay.
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Modelling flow and transport through dead-end pores

a b
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<latexit sha1_base64="H2rPaZaQLM/wzyU8oYWTVG/qUy4="></latexit>

BTC(t) = (1� ↵)
1

L

Z L

0
f0(t, x) dx+ ↵

Z 1

0
pt(t/⌧D) ⌧�1

D fD(⌧D) d⌧

BTCTP
<latexit sha1_base64="GNaFB4RcMNPVE43ssqrOhI7UtJk=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GOxF48V+gVtKJvtpl262cTdiVBC/4QXD4p49e9489+4bXPQ1gcDj/dmmJkXJFIYdN1vp7CxubW9U9wt7e0fHB6Vj0/aJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4JJfe53nrg2IlZNnCbcj+hIiVAwilbq3jXrg6zZmA3KFbfqLkDWiZeTCuRoDMpf/WHM0ogrZJIa0/PcBP2MahRM8lmpnxqeUDahI96zVNGIGz9b3DsjF1YZkjDWthSShfp7IqORMdMosJ0RxbFZ9ebif14vxfDWz4RKUuSKLReFqSQYk/nzZCg0ZyinllCmhb2VsDHVlKGNqGRD8FZfXiftq6rnVr2H60rtOo+jCGdwDpfgwQ3U4B4a0AIGEp7hFd6cR+fFeXc+lq0FJ585hT9wPn8AgR6PkA==</latexit><latexit sha1_base64="GNaFB4RcMNPVE43ssqrOhI7UtJk=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GOxF48V+gVtKJvtpl262cTdiVBC/4QXD4p49e9489+4bXPQ1gcDj/dmmJkXJFIYdN1vp7CxubW9U9wt7e0fHB6Vj0/aJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4JJfe53nrg2IlZNnCbcj+hIiVAwilbq3jXrg6zZmA3KFbfqLkDWiZeTCuRoDMpf/WHM0ogrZJIa0/PcBP2MahRM8lmpnxqeUDahI96zVNGIGz9b3DsjF1YZkjDWthSShfp7IqORMdMosJ0RxbFZ9ebif14vxfDWz4RKUuSKLReFqSQYk/nzZCg0ZyinllCmhb2VsDHVlKGNqGRD8FZfXiftq6rnVr2H60rtOo+jCGdwDpfgwQ3U4B4a0AIGEp7hFd6cR+fFeXc+lq0FJ585hT9wPn8AgR6PkA==</latexit><latexit sha1_base64="GNaFB4RcMNPVE43ssqrOhI7UtJk=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GOxF48V+gVtKJvtpl262cTdiVBC/4QXD4p49e9489+4bXPQ1gcDj/dmmJkXJFIYdN1vp7CxubW9U9wt7e0fHB6Vj0/aJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4JJfe53nrg2IlZNnCbcj+hIiVAwilbq3jXrg6zZmA3KFbfqLkDWiZeTCuRoDMpf/WHM0ogrZJIa0/PcBP2MahRM8lmpnxqeUDahI96zVNGIGz9b3DsjF1YZkjDWthSShfp7IqORMdMosJ0RxbFZ9ebif14vxfDWz4RKUuSKLReFqSQYk/nzZCg0ZyinllCmhb2VsDHVlKGNqGRD8FZfXiftq6rnVr2H60rtOo+jCGdwDpfgwQ3U4B4a0AIGEp7hFd6cR+fFeXc+lq0FJ585hT9wPn8AgR6PkA==</latexit><latexit sha1_base64="GNaFB4RcMNPVE43ssqrOhI7UtJk=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GOxF48V+gVtKJvtpl262cTdiVBC/4QXD4p49e9489+4bXPQ1gcDj/dmmJkXJFIYdN1vp7CxubW9U9wt7e0fHB6Vj0/aJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4JJfe53nrg2IlZNnCbcj+hIiVAwilbq3jXrg6zZmA3KFbfqLkDWiZeTCuRoDMpf/WHM0ogrZJIa0/PcBP2MahRM8lmpnxqeUDahI96zVNGIGz9b3DsjF1YZkjDWthSShfp7IqORMdMosJ0RxbFZ9ebif14vxfDWz4RKUuSKLReFqSQYk/nzZCg0ZyinllCmhb2VsDHVlKGNqGRD8FZfXiftq6rnVr2H60rtOo+jCGdwDpfgwQ3U4B4a0AIGEp7hFd6cR+fFeXc+lq0FJ585hT9wPn8AgR6PkA==</latexit>

BTCDEP
<latexit sha1_base64="fxBRP24bSG2wJXzlQ6EYMUwvTbg=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBU9mVQj0Wq+CxQr+kXUo2zbahSXZJskJZ+iu8eFDEqz/Hm//GtN2Dtj4YeLw3w8y8IOZMG9f9dnIbm1vbO/ndwt7+weFR8fikraNEEdoiEY9UN8CaciZpyzDDaTdWFIuA004wqc/9zhNVmkWyaaYx9QUeSRYygo2VHm+a9UF6e9eYDYolt+wugNaJl5ESZGgMil/9YUQSQaUhHGvd89zY+ClWhhFOZ4V+ommMyQSPaM9SiQXVfro4eIYurDJEYaRsSYMW6u+JFAutpyKwnQKbsV715uJ/Xi8x4bWfMhknhkqyXBQmHJkIzb9HQ6YoMXxqCSaK2VsRGWOFibEZFWwI3urL66R9VfbcsvdQKdUqWRx5OINzuAQPqlCDe2hACwgIeIZXeHOU8+K8Ox/L1pyTzZzCHzifP/jFj88=</latexit><latexit sha1_base64="fxBRP24bSG2wJXzlQ6EYMUwvTbg=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBU9mVQj0Wq+CxQr+kXUo2zbahSXZJskJZ+iu8eFDEqz/Hm//GtN2Dtj4YeLw3w8y8IOZMG9f9dnIbm1vbO/ndwt7+weFR8fikraNEEdoiEY9UN8CaciZpyzDDaTdWFIuA004wqc/9zhNVmkWyaaYx9QUeSRYygo2VHm+a9UF6e9eYDYolt+wugNaJl5ESZGgMil/9YUQSQaUhHGvd89zY+ClWhhFOZ4V+ommMyQSPaM9SiQXVfro4eIYurDJEYaRsSYMW6u+JFAutpyKwnQKbsV715uJ/Xi8x4bWfMhknhkqyXBQmHJkIzb9HQ6YoMXxqCSaK2VsRGWOFibEZFWwI3urL66R9VfbcsvdQKdUqWRx5OINzuAQPqlCDe2hACwgIeIZXeHOU8+K8Ox/L1pyTzZzCHzifP/jFj88=</latexit><latexit sha1_base64="fxBRP24bSG2wJXzlQ6EYMUwvTbg=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBU9mVQj0Wq+CxQr+kXUo2zbahSXZJskJZ+iu8eFDEqz/Hm//GtN2Dtj4YeLw3w8y8IOZMG9f9dnIbm1vbO/ndwt7+weFR8fikraNEEdoiEY9UN8CaciZpyzDDaTdWFIuA004wqc/9zhNVmkWyaaYx9QUeSRYygo2VHm+a9UF6e9eYDYolt+wugNaJl5ESZGgMil/9YUQSQaUhHGvd89zY+ClWhhFOZ4V+ommMyQSPaM9SiQXVfro4eIYurDJEYaRsSYMW6u+JFAutpyKwnQKbsV715uJ/Xi8x4bWfMhknhkqyXBQmHJkIzb9HQ6YoMXxqCSaK2VsRGWOFibEZFWwI3urL66R9VfbcsvdQKdUqWRx5OINzuAQPqlCDe2hACwgIeIZXeHOU8+K8Ox/L1pyTzZzCHzifP/jFj88=</latexit><latexit sha1_base64="fxBRP24bSG2wJXzlQ6EYMUwvTbg=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBU9mVQj0Wq+CxQr+kXUo2zbahSXZJskJZ+iu8eFDEqz/Hm//GtN2Dtj4YeLw3w8y8IOZMG9f9dnIbm1vbO/ndwt7+weFR8fikraNEEdoiEY9UN8CaciZpyzDDaTdWFIuA004wqc/9zhNVmkWyaaYx9QUeSRYygo2VHm+a9UF6e9eYDYolt+wugNaJl5ESZGgMil/9YUQSQaUhHGvd89zY+ClWhhFOZ4V+ommMyQSPaM9SiQXVfro4eIYurDJEYaRsSYMW6u+JFAutpyKwnQKbsV715uJ/Xi8x4bWfMhknhkqyXBQmHJkIzb9HQ6YoMXxqCSaK2VsRGWOFibEZFWwI3urL66R9VfbcsvdQKdUqWRx5OINzuAQPqlCDe2hACwgIeIZXeHOU8+K8Ox/L1pyTzZzCHzifP/jFj88=</latexit>

R =
BTCDEP

BTC
<latexit sha1_base64="935E0LJ/D2jiCdZ5vGALEQ51U6Q=">AAACDHicbVDLSsNAFL2pr1pfVZduBovgqiRS0I1QrILLKn1BE8pkOmmHTh7MTIQS8gFu/BU3LhRx6we482+ctFlo64GBwznnMvceN+JMKtP8Ngorq2vrG8XN0tb2zu5eef+gI8NYENomIQ9Fz8WSchbQtmKK014kKPZdTrvupJH53QcqJAuDlppG1PHxKGAeI1hpaVCu2D5WY4J5cp+iS2R7ApPkqtUYJNc3zTTNaKpTZtWcAS0TKycVyNEclL/sYUhinwaKcCxl3zIj5SRYKEY4TUt2LGmEyQSPaF/TAPtUOsnsmBSdaGWIvFDoFyg0U39PJNiXcuq7OpmtLhe9TPzP68fKu3ASFkSxogGZf+TFHKkQZc2gIROUKD7VBBPB9K6IjLHuQ+n+SroEa/HkZdI5q1pm1bqrVeq1vI4iHMExnIIF51CHW2hCGwg8wjO8wpvxZLwY78bHPFow8plD+APj8wfLCprC</latexit><latexit sha1_base64="935E0LJ/D2jiCdZ5vGALEQ51U6Q=">AAACDHicbVDLSsNAFL2pr1pfVZduBovgqiRS0I1QrILLKn1BE8pkOmmHTh7MTIQS8gFu/BU3LhRx6we482+ctFlo64GBwznnMvceN+JMKtP8Ngorq2vrG8XN0tb2zu5eef+gI8NYENomIQ9Fz8WSchbQtmKK014kKPZdTrvupJH53QcqJAuDlppG1PHxKGAeI1hpaVCu2D5WY4J5cp+iS2R7ApPkqtUYJNc3zTTNaKpTZtWcAS0TKycVyNEclL/sYUhinwaKcCxl3zIj5SRYKEY4TUt2LGmEyQSPaF/TAPtUOsnsmBSdaGWIvFDoFyg0U39PJNiXcuq7OpmtLhe9TPzP68fKu3ASFkSxogGZf+TFHKkQZc2gIROUKD7VBBPB9K6IjLHuQ+n+SroEa/HkZdI5q1pm1bqrVeq1vI4iHMExnIIF51CHW2hCGwg8wjO8wpvxZLwY78bHPFow8plD+APj8wfLCprC</latexit><latexit sha1_base64="935E0LJ/D2jiCdZ5vGALEQ51U6Q=">AAACDHicbVDLSsNAFL2pr1pfVZduBovgqiRS0I1QrILLKn1BE8pkOmmHTh7MTIQS8gFu/BU3LhRx6we482+ctFlo64GBwznnMvceN+JMKtP8Ngorq2vrG8XN0tb2zu5eef+gI8NYENomIQ9Fz8WSchbQtmKK014kKPZdTrvupJH53QcqJAuDlppG1PHxKGAeI1hpaVCu2D5WY4J5cp+iS2R7ApPkqtUYJNc3zTTNaKpTZtWcAS0TKycVyNEclL/sYUhinwaKcCxl3zIj5SRYKEY4TUt2LGmEyQSPaF/TAPtUOsnsmBSdaGWIvFDoFyg0U39PJNiXcuq7OpmtLhe9TPzP68fKu3ASFkSxogGZf+TFHKkQZc2gIROUKD7VBBPB9K6IjLHuQ+n+SroEa/HkZdI5q1pm1bqrVeq1vI4iHMExnIIF51CHW2hCGwg8wjO8wpvxZLwY78bHPFow8plD+APj8wfLCprC</latexit><latexit sha1_base64="935E0LJ/D2jiCdZ5vGALEQ51U6Q=">AAACDHicbVDLSsNAFL2pr1pfVZduBovgqiRS0I1QrILLKn1BE8pkOmmHTh7MTIQS8gFu/BU3LhRx6we482+ctFlo64GBwznnMvceN+JMKtP8Ngorq2vrG8XN0tb2zu5eef+gI8NYENomIQ9Fz8WSchbQtmKK014kKPZdTrvupJH53QcqJAuDlppG1PHxKGAeI1hpaVCu2D5WY4J5cp+iS2R7ApPkqtUYJNc3zTTNaKpTZtWcAS0TKycVyNEclL/sYUhinwaKcCxl3zIj5SRYKEY4TUt2LGmEyQSPaF/TAPtUOsnsmBSdaGWIvFDoFyg0U39PJNiXcuq7OpmtLhe9TPzP68fKu3ASFkSxogGZf+TFHKkQZc2gIROUKD7VBBPB9K6IjLHuQ+n+SroEa/HkZdI5q1pm1bqrVeq1vI4iHMExnIIF51CHW2hCGwg8wjO8wpvxZLwY78bHPFow8plD+APj8wfLCprC</latexit>

We studied the impact of the three controlling parameters on anomalous dispersion.

↵
<latexit sha1_base64="HYO2sZ3xdFgP34YZZhbqPu2Uo+I=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKexKQI8BLx4jmAckS+idzCZjZmeWmVkhhPyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlApurO9/e4WNza3tneJuaW//4PCofHzSMirTlDWpEkp3IjRMcMmallvBOqlmmESCtaPx7dxvPzFtuJIPdpKyMMGh5DGnaJ3U6qFIR9gvV/yqvwBZJ0FOKpCj0S9/9QaKZgmTlgo0phv4qQ2nqC2ngs1KvcywFOkYh6zrqMSEmXC6uHZGLpwyILHSrqQlC/X3xBQTYyZJ5DoTtCOz6s3F/7xuZuObcMplmlkm6XJRnAliFZm/TgZcM2rFxBGkmrtbCR2hRmpdQCUXQrD68jppXVUDvxrc1yr1Wh5HEc7gHC4hgGuowx00oAkUHuEZXuHNU96L9+59LFsLXj5zCn/gff4Ah0uPCg==</latexit><latexit sha1_base64="HYO2sZ3xdFgP34YZZhbqPu2Uo+I=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKexKQI8BLx4jmAckS+idzCZjZmeWmVkhhPyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlApurO9/e4WNza3tneJuaW//4PCofHzSMirTlDWpEkp3IjRMcMmallvBOqlmmESCtaPx7dxvPzFtuJIPdpKyMMGh5DGnaJ3U6qFIR9gvV/yqvwBZJ0FOKpCj0S9/9QaKZgmTlgo0phv4qQ2nqC2ngs1KvcywFOkYh6zrqMSEmXC6uHZGLpwyILHSrqQlC/X3xBQTYyZJ5DoTtCOz6s3F/7xuZuObcMplmlkm6XJRnAliFZm/TgZcM2rFxBGkmrtbCR2hRmpdQCUXQrD68jppXVUDvxrc1yr1Wh5HEc7gHC4hgGuowx00oAkUHuEZXuHNU96L9+59LFsLXj5zCn/gff4Ah0uPCg==</latexit><latexit sha1_base64="HYO2sZ3xdFgP34YZZhbqPu2Uo+I=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKexKQI8BLx4jmAckS+idzCZjZmeWmVkhhPyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlApurO9/e4WNza3tneJuaW//4PCofHzSMirTlDWpEkp3IjRMcMmallvBOqlmmESCtaPx7dxvPzFtuJIPdpKyMMGh5DGnaJ3U6qFIR9gvV/yqvwBZJ0FOKpCj0S9/9QaKZgmTlgo0phv4qQ2nqC2ngs1KvcywFOkYh6zrqMSEmXC6uHZGLpwyILHSrqQlC/X3xBQTYyZJ5DoTtCOz6s3F/7xuZuObcMplmlkm6XJRnAliFZm/TgZcM2rFxBGkmrtbCR2hRmpdQCUXQrD68jppXVUDvxrc1yr1Wh5HEc7gHC4hgGuowx00oAkUHuEZXuHNU96L9+59LFsLXj5zCn/gff4Ah0uPCg==</latexit><latexit sha1_base64="HYO2sZ3xdFgP34YZZhbqPu2Uo+I=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKexKQI8BLx4jmAckS+idzCZjZmeWmVkhhPyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlApurO9/e4WNza3tneJuaW//4PCofHzSMirTlDWpEkp3IjRMcMmallvBOqlmmESCtaPx7dxvPzFtuJIPdpKyMMGh5DGnaJ3U6qFIR9gvV/yqvwBZJ0FOKpCj0S9/9QaKZgmTlgo0phv4qQ2nqC2ngs1KvcywFOkYh6zrqMSEmXC6uHZGLpwyILHSrqQlC/X3xBQTYyZJ5DoTtCOz6s3F/7xuZuObcMplmlkm6XJRnAliFZm/TgZcM2rFxBGkmrtbCR2hRmpdQCUXQrD68jppXVUDvxrc1yr1Wh5HEc7gHC4hgGuowx00oAkUHuEZXuHNU96L9+59LFsLXj5zCn/gff4Ah0uPCg==</latexit>

p(⇤) ⇠ ⇤k e�(⇤/⇤m)
<latexit sha1_base64="Pcc/n9HxGUkO4JXGIZUhofghyDM=">AAACIHicbVDNS8MwHE39nPOr6tFLcAgb6GxlMI8DLx48THAfsHYlzdItLGlLkgqj7E/x4r/ixYMietO/xmzrQDcfBF7eez+S3/NjRqWyrC9jZXVtfWMzt5Xf3tnd2zcPDpsySgQmDRyxSLR9JAmjIWkoqhhpx4Ig7jPS8ofXE7/1QISkUXivRjFxOeqHNKAYKS15ZjUuOrc63kMl6EjKYXbrDqFzBkk3PZ/78GLuebw09syCVb amgMvEzkgBZKh75qfTi3DCSagwQ1J2bCtWboqEopiRcd5JJIkRHqI+6WgaIk6km04XHMNTrfRgEAl9QgWn6u+JFHEpR9zXSY7UQC56E/E/r5Oo4MpNaRgnioR49lCQMKgiOGkL9qggWLGRJggLqv8K8QAJhJXuNK9LsBdXXibNy7Jtle27SqFWyerIgWNwAorABlVQAzegDhoAg0fwDF7Bm/FkvBjvxscsumJkM0fgD4zvH921oOI=</latexit><latexit sha1_base64="Pcc/n9HxGUkO4JXGIZUhofghyDM=">AAACIHicbVDNS8MwHE39nPOr6tFLcAgb6GxlMI8DLx48THAfsHYlzdItLGlLkgqj7E/x4r/ixYMietO/xmzrQDcfBF7eez+S3/NjRqWyrC9jZXVtfWMzt5Xf3tnd2zcPDpsySgQmDRyxSLR9JAmjIWkoqhhpx4Ig7jPS8ofXE7/1QISkUXivRjFxOeqHNKAYKS15ZjUuOrc63kMl6EjKYXbrDqFzBkk3PZ/78GLuebw09syCVb amgMvEzkgBZKh75qfTi3DCSagwQ1J2bCtWboqEopiRcd5JJIkRHqI+6WgaIk6km04XHMNTrfRgEAl9QgWn6u+JFHEpR9zXSY7UQC56E/E/r5Oo4MpNaRgnioR49lCQMKgiOGkL9qggWLGRJggLqv8K8QAJhJXuNK9LsBdXXibNy7Jtle27SqFWyerIgWNwAorABlVQAzegDhoAg0fwDF7Bm/FkvBjvxscsumJkM0fgD4zvH921oOI=</latexit><latexit sha1_base64="Pcc/n9HxGUkO4JXGIZUhofghyDM=">AAACIHicbVDNS8MwHE39nPOr6tFLcAgb6GxlMI8DLx48THAfsHYlzdItLGlLkgqj7E/x4r/ixYMietO/xmzrQDcfBF7eez+S3/NjRqWyrC9jZXVtfWMzt5Xf3tnd2zcPDpsySgQmDRyxSLR9JAmjIWkoqhhpx4Ig7jPS8ofXE7/1QISkUXivRjFxOeqHNKAYKS15ZjUuOrc63kMl6EjKYXbrDqFzBkk3PZ/78GLuebw09syCVb amgMvEzkgBZKh75qfTi3DCSagwQ1J2bCtWboqEopiRcd5JJIkRHqI+6WgaIk6km04XHMNTrfRgEAl9QgWn6u+JFHEpR9zXSY7UQC56E/E/r5Oo4MpNaRgnioR49lCQMKgiOGkL9qggWLGRJggLqv8K8QAJhJXuNK9LsBdXXibNy7Jtle27SqFWyerIgWNwAorABlVQAzegDhoAg0fwDF7Bm/FkvBjvxscsumJkM0fgD4zvH921oOI=</latexit><latexit sha1_base64="Pcc/n9HxGUkO4JXGIZUhofghyDM=">AAACIHicbVDNS8MwHE39nPOr6tFLcAgb6GxlMI8DLx48THAfsHYlzdItLGlLkgqj7E/x4r/ixYMietO/xmzrQDcfBF7eez+S3/NjRqWyrC9jZXVtfWMzt5Xf3tnd2zcPDpsySgQmDRyxSLR9JAmjIWkoqhhpx4Ig7jPS8ofXE7/1QISkUXivRjFxOeqHNKAYKS15ZjUuOrc63kMl6EjKYXbrDqFzBkk3PZ/78GLuebw09syCVb amgMvEzkgBZKh75qfTi3DCSagwQ1J2bCtWboqEopiRcd5JJIkRHqI+6WgaIk6km04XHMNTrfRgEAl9QgWn6u+JFHEpR9zXSY7UQC56E/E/r5Oo4MpNaRgnioR49lCQMKgiOGkL9qggWLGRJggLqv8K8QAJhJXuNK9LsBdXXibNy7Jtle27SqFWyerIgWNwAorABlVQAzegDhoAg0fwDF7Bm/FkvBjvxscsumJkM0fgD4zvH921oOI=</latexit>

Pe =
�m q

D
<latexit sha1_base64="maGS7nFm34Ch0RBlQNwpSjbZ3wc=">AAACBnicbVDLSgMxFM3UV62vUZciBIvgQsqMFHQjFHThsoJ9QGcYMmmmDU0yY5IRyjArN/6KGxeKuPUb3Pk3pu0stPVA4HDOPdzcEyaMKu0431ZpaXllda28XtnY3NresXf32ipOJSYtHLNYdkOkCKOCtDTVjHQTSRAPGemEo6uJ33kgUtFY3OlxQnyOBoJGFCNtpMA+bBJ4Cb1IIpx5zOT6KODQO4X3eXadB3bVqTlTwEXiFq QKCjQD+8vrxzjlRGjMkFI910m0nyGpKWYkr3ipIgnCIzQgPUMF4kT52fSMHB4bpQ+jWJonNJyqvxMZ4kqNeWgmOdJDNe9NxP+8XqqjCz+jIkk1EXi2KEoZ1DGcdAL7VBKs2dgQhCU1f4V4iEwl2jRXMSW48ycvkvZZzXVq7m292qgXdZTBATgCJ8AF56ABbkATtAAGj+AZvII368l6sd6tj9loySoy++APrM8flC2X3w==</latexit><latexit sha1_base64="maGS7nFm34Ch0RBlQNwpSjbZ3wc=">AAACBnicbVDLSgMxFM3UV62vUZciBIvgQsqMFHQjFHThsoJ9QGcYMmmmDU0yY5IRyjArN/6KGxeKuPUb3Pk3pu0stPVA4HDOPdzcEyaMKu0431ZpaXllda28XtnY3NresXf32ipOJSYtHLNYdkOkCKOCtDTVjHQTSRAPGemEo6uJ33kgUtFY3OlxQnyOBoJGFCNtpMA+bBJ4Cb1IIpx5zOT6KODQO4X3eXadB3bVqTlTwEXiFq QKCjQD+8vrxzjlRGjMkFI910m0nyGpKWYkr3ipIgnCIzQgPUMF4kT52fSMHB4bpQ+jWJonNJyqvxMZ4kqNeWgmOdJDNe9NxP+8XqqjCz+jIkk1EXi2KEoZ1DGcdAL7VBKs2dgQhCU1f4V4iEwl2jRXMSW48ycvkvZZzXVq7m292qgXdZTBATgCJ8AF56ABbkATtAAGj+AZvII368l6sd6tj9loySoy++APrM8flC2X3w==</latexit><latexit sha1_base64="maGS7nFm34Ch0RBlQNwpSjbZ3wc=">AAACBnicbVDLSgMxFM3UV62vUZciBIvgQsqMFHQjFHThsoJ9QGcYMmmmDU0yY5IRyjArN/6KGxeKuPUb3Pk3pu0stPVA4HDOPdzcEyaMKu0431ZpaXllda28XtnY3NresXf32ipOJSYtHLNYdkOkCKOCtDTVjHQTSRAPGemEo6uJ33kgUtFY3OlxQnyOBoJGFCNtpMA+bBJ4Cb1IIpx5zOT6KODQO4X3eXadB3bVqTlTwEXiFq QKCjQD+8vrxzjlRGjMkFI910m0nyGpKWYkr3ipIgnCIzQgPUMF4kT52fSMHB4bpQ+jWJonNJyqvxMZ4kqNeWgmOdJDNe9NxP+8XqqjCz+jIkk1EXi2KEoZ1DGcdAL7VBKs2dgQhCU1f4V4iEwl2jRXMSW48ycvkvZZzXVq7m292qgXdZTBATgCJ8AF56ABbkATtAAGj+AZvII368l6sd6tj9loySoy++APrM8flC2X3w==</latexit><latexit sha1_base64="maGS7nFm34Ch0RBlQNwpSjbZ3wc=">AAACBnicbVDLSgMxFM3UV62vUZciBIvgQsqMFHQjFHThsoJ9QGcYMmmmDU0yY5IRyjArN/6KGxeKuPUb3Pk3pu0stPVA4HDOPdzcEyaMKu0431ZpaXllda28XtnY3NresXf32ipOJSYtHLNYdkOkCKOCtDTVjHQTSRAPGemEo6uJ33kgUtFY3OlxQnyOBoJGFCNtpMA+bBJ4Cb1IIpx5zOT6KODQO4X3eXadB3bVqTlTwEXiFq QKCjQD+8vrxzjlRGjMkFI910m0nyGpKWYkr3ipIgnCIzQgPUMF4kT52fSMHB4bpQ+jWJonNJyqvxMZ4kqNeWgmOdJDNe9NxP+8XqqjCz+jIkk1EXi2KEoZ1DGcdAL7VBKs2dgQhCU1f4V4iEwl2jRXMSW48ycvkvZZzXVq7m292qgXdZTBATgCJ8AF56ABbkATtAAGj+AZvII368l6sd6tj9loySoy++APrM8flC2X3w==</latexit>

Initial particles distribution 
among TP and DEP

Distribution of DEP aspect-ratio

Peclet number

[�1, 0, 1]
<latexit sha1_base64="xjJUuQr5P5lmTgTZQFCYnygqlOE=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRbBQy0bKeix4MVjBfsB26Vk02wbms1uk6xQlv4JLx4U8erf8ea/MW33oK0PBh7vzTAzL0gE18Z1v53CxubW9k5xt7S3f3B4VD4+aes4VZS1aCxi1Q2IZoJL1jLcCNZNFCNRIFgnGN/N/c4TU5rH8tFME+ZHZCh5yCkxVup6V7jqVrHfL1fcmrsAWic4JxXI0eyXv3qDmKYRk4YKorWH3cT4GVGGU8FmpV6qWULomAyZZ6kkEdN+trh3hi6sMkBhrGxJgxbq74mMRFpPo8B2RsSM9Ko3F//zvNSEt37GZZIaJulyUZgKZGI0fx4NuGLUiKklhCpub0V0RBShxkZUsiHg1ZfXSfu6ht0afqhXGvU8jiKcwTlcAoYbaMA9NKEFFAQ8wyu8ORPnxXl3PpatBSefOYU/cD5/APK7jos=</latexit><latexit sha1_base64="xjJUuQr5P5lmTgTZQFCYnygqlOE=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRbBQy0bKeix4MVjBfsB26Vk02wbms1uk6xQlv4JLx4U8erf8ea/MW33oK0PBh7vzTAzL0gE18Z1v53CxubW9k5xt7S3f3B4VD4+aes4VZS1aCxi1Q2IZoJL1jLcCNZNFCNRIFgnGN/N/c4TU5rH8tFME+ZHZCh5yCkxVup6V7jqVrHfL1fcmrsAWic4JxXI0eyXv3qDmKYRk4YKorWH3cT4GVGGU8FmpV6qWULomAyZZ6kkEdN+trh3hi6sMkBhrGxJgxbq74mMRFpPo8B2RsSM9Ko3F//zvNSEt37GZZIaJulyUZgKZGI0fx4NuGLUiKklhCpub0V0RBShxkZUsiHg1ZfXSfu6ht0afqhXGvU8jiKcwTlcAoYbaMA9NKEFFAQ8wyu8ORPnxXl3PpatBSefOYU/cD5/APK7jos=</latexit><latexit sha1_base64="xjJUuQr5P5lmTgTZQFCYnygqlOE=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRbBQy0bKeix4MVjBfsB26Vk02wbms1uk6xQlv4JLx4U8erf8ea/MW33oK0PBh7vzTAzL0gE18Z1v53CxubW9k5xt7S3f3B4VD4+aes4VZS1aCxi1Q2IZoJL1jLcCNZNFCNRIFgnGN/N/c4TU5rH8tFME+ZHZCh5yCkxVup6V7jqVrHfL1fcmrsAWic4JxXI0eyXv3qDmKYRk4YKorWH3cT4GVGGU8FmpV6qWULomAyZZ6kkEdN+trh3hi6sMkBhrGxJgxbq74mMRFpPo8B2RsSM9Ko3F//zvNSEt37GZZIaJulyUZgKZGI0fx4NuGLUiKklhCpub0V0RBShxkZUsiHg1ZfXSfu6ht0afqhXGvU8jiKcwTlcAoYbaMA9NKEFFAQ8wyu8ORPnxXl3PpatBSefOYU/cD5/APK7jos=</latexit><latexit sha1_base64="xjJUuQr5P5lmTgTZQFCYnygqlOE=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRbBQy0bKeix4MVjBfsB26Vk02wbms1uk6xQlv4JLx4U8erf8ea/MW33oK0PBh7vzTAzL0gE18Z1v53CxubW9k5xt7S3f3B4VD4+aes4VZS1aCxi1Q2IZoJL1jLcCNZNFCNRIFgnGN/N/c4TU5rH8tFME+ZHZCh5yCkxVup6V7jqVrHfL1fcmrsAWic4JxXI0eyXv3qDmKYRk4YKorWH3cT4GVGGU8FmpV6qWULomAyZZ6kkEdN+trh3hi6sMkBhrGxJgxbq74mMRFpPo8B2RsSM9Ko3F//zvNSEt37GZZIaJulyUZgKZGI0fx4NuGLUiKklhCpub0V0RBShxkZUsiHg1ZfXSfu6ht0afqhXGvU8jiKcwTlcAoYbaMA9NKEFFAQ8wyu8ORPnxXl3PpatBSefOYU/cD5/APK7jos=</latexit>

[68, 680, 6800]
<latexit sha1_base64="GXjWFaZZcx4ZO9NVutHHHFIryN8=">AAAB9HicbVBNSwMxEJ2tX7V+VT16CRbBg5SslNpjwYvHCrYW2qVk02wbms2uSbZQlv4OLx4U8eqP8ea/MdvuQVsfDDzem2Fmnh8Lrg3G305hY3Nre6e4W9rbPzg8Kh+fdHSUKMraNBKR6vpEM8ElaxtuBOvGipHQF+zRn9xm/uOUKc0j+WBmMfNCMpI84JQYK3m9euOq3sBZYW9QruAqXgCtEzcnFcjRGpS/+sOIJiGThgqidc/FsfFSogyngs1L/USzmNAJGbGepZKETHvp4ug5urDKEAWRsiUNWqi/J1ISaj0LfdsZEjPWq14m/uf1EhM0vJTLODFM0uWiIBHIRChLAA25YtSImSWEKm5vRXRMFKHG5lSyIbirL6+TznXVxVX3vlZp1vI4inAG53AJLtxAE+6gBW2g8ATP8ApvztR5cd6dj2VrwclnTuEPnM8fY++P2A==</latexit><latexit sha1_base64="GXjWFaZZcx4ZO9NVutHHHFIryN8=">AAAB9HicbVBNSwMxEJ2tX7V+VT16CRbBg5SslNpjwYvHCrYW2qVk02wbms2uSbZQlv4OLx4U8eqP8ea/MdvuQVsfDDzem2Fmnh8Lrg3G305hY3Nre6e4W9rbPzg8Kh+fdHSUKMraNBKR6vpEM8ElaxtuBOvGipHQF+zRn9xm/uOUKc0j+WBmMfNCMpI84JQYK3m9euOq3sBZYW9QruAqXgCtEzcnFcjRGpS/+sOIJiGThgqidc/FsfFSogyngs1L/USzmNAJGbGepZKETHvp4ug5urDKEAWRsiUNWqi/J1ISaj0LfdsZEjPWq14m/uf1EhM0vJTLODFM0uWiIBHIRChLAA25YtSImSWEKm5vRXRMFKHG5lSyIbirL6+TznXVxVX3vlZp1vI4inAG53AJLtxAE+6gBW2g8ATP8ApvztR5cd6dj2VrwclnTuEPnM8fY++P2A==</latexit><latexit sha1_base64="GXjWFaZZcx4ZO9NVutHHHFIryN8=">AAAB9HicbVBNSwMxEJ2tX7V+VT16CRbBg5SslNpjwYvHCrYW2qVk02wbms2uSbZQlv4OLx4U8eqP8ea/MdvuQVsfDDzem2Fmnh8Lrg3G305hY3Nre6e4W9rbPzg8Kh+fdHSUKMraNBKR6vpEM8ElaxtuBOvGipHQF+zRn9xm/uOUKc0j+WBmMfNCMpI84JQYK3m9euOq3sBZYW9QruAqXgCtEzcnFcjRGpS/+sOIJiGThgqidc/FsfFSogyngs1L/USzmNAJGbGepZKETHvp4ug5urDKEAWRsiUNWqi/J1ISaj0LfdsZEjPWq14m/uf1EhM0vJTLODFM0uWiIBHIRChLAA25YtSImSWEKm5vRXRMFKHG5lSyIbirL6+TznXVxVX3vlZp1vI4inAG53AJLtxAE+6gBW2g8ATP8ApvztR5cd6dj2VrwclnTuEPnM8fY++P2A==</latexit><latexit sha1_base64="GXjWFaZZcx4ZO9NVutHHHFIryN8=">AAAB9HicbVBNSwMxEJ2tX7V+VT16CRbBg5SslNpjwYvHCrYW2qVk02wbms2uSbZQlv4OLx4U8eqP8ea/MdvuQVsfDDzem2Fmnh8Lrg3G305hY3Nre6e4W9rbPzg8Kh+fdHSUKMraNBKR6vpEM8ElaxtuBOvGipHQF+zRn9xm/uOUKc0j+WBmMfNCMpI84JQYK3m9euOq3sBZYW9QruAqXgCtEzcnFcjRGpS/+sOIJiGThgqidc/FsfFSogyngs1L/USzmNAJGbGepZKETHvp4ug5urDKEAWRsiUNWqi/J1ISaj0LfdsZEjPWq14m/uf1EhM0vJTLODFM0uWiIBHIRChLAA25YtSImSWEKm5vRXRMFKHG5lSyIbirL6+TznXVxVX3vlZp1vI4inAG53AJLtxAE+6gBW2g8ATP8ApvztR5cd6dj2VrwclnTuEPnM8fY++P2A==</latexit>

[0.01, 0.09, 0.22, 0.5]
<latexit sha1_base64="bTR6P+m9lDWzgXosnWvbWNzxZ5Y=">AAAB/XicbVDLSsNAFL2pr1pf8bFzM1gEF1KSUlF3BTcuK9gHpKFMppN26GQSZiZCDcVfceNCEbf+hzv/xmmbhbYemMvhnHu5d06QcKa043xbhZXVtfWN4mZpa3tnd8/eP2ipOJWENknMY9kJsKKcCdrUTHPaSSTFUcBpOxjdTP32A5WKxeJejxPqR3ggWMgI1kbq2UeeU3Hcc1OuTalWTbnwe3bZCDOgZeLmpAw5Gj37q9uPSRpRoQnHSnmuk2g/w1Izwumk1E0VTTAZ4QH1DBU4osrPZtdP0KlR+iiMpXlCo5n6eyLDkVLjKDCdEdZDtehNxf88L9XhlZ8xkaSaCjJfFKYc6RhNo0B9JinRfGwIJpKZWxEZYomJNoGVTAju4peXSatacZ2Ke1cr12t5HEU4hhM4AxcuoQ630IAmEHiEZ3iFN+vJerHerY95a8HKZw7hD6zPH7y1kXw=</latexit><latexit sha1_base64="bTR6P+m9lDWzgXosnWvbWNzxZ5Y=">AAAB/XicbVDLSsNAFL2pr1pf8bFzM1gEF1KSUlF3BTcuK9gHpKFMppN26GQSZiZCDcVfceNCEbf+hzv/xmmbhbYemMvhnHu5d06QcKa043xbhZXVtfWN4mZpa3tnd8/eP2ipOJWENknMY9kJsKKcCdrUTHPaSSTFUcBpOxjdTP32A5WKxeJejxPqR3ggWMgI1kbq2UeeU3Hcc1OuTalWTbnwe3bZCDOgZeLmpAw5Gj37q9uPSRpRoQnHSnmuk2g/w1Izwumk1E0VTTAZ4QH1DBU4osrPZtdP0KlR+iiMpXlCo5n6eyLDkVLjKDCdEdZDtehNxf88L9XhlZ8xkaSaCjJfFKYc6RhNo0B9JinRfGwIJpKZWxEZYomJNoGVTAju4peXSatacZ2Ke1cr12t5HEU4hhM4AxcuoQ630IAmEHiEZ3iFN+vJerHerY95a8HKZw7hD6zPH7y1kXw=</latexit><latexit sha1_base64="bTR6P+m9lDWzgXosnWvbWNzxZ5Y=">AAAB/XicbVDLSsNAFL2pr1pf8bFzM1gEF1KSUlF3BTcuK9gHpKFMppN26GQSZiZCDcVfceNCEbf+hzv/xmmbhbYemMvhnHu5d06QcKa043xbhZXVtfWN4mZpa3tnd8/eP2ipOJWENknMY9kJsKKcCdrUTHPaSSTFUcBpOxjdTP32A5WKxeJejxPqR3ggWMgI1kbq2UeeU3Hcc1OuTalWTbnwe3bZCDOgZeLmpAw5Gj37q9uPSRpRoQnHSnmuk2g/w1Izwumk1E0VTTAZ4QH1DBU4osrPZtdP0KlR+iiMpXlCo5n6eyLDkVLjKDCdEdZDtehNxf88L9XhlZ8xkaSaCjJfFKYc6RhNo0B9JinRfGwIJpKZWxEZYomJNoGVTAju4peXSatacZ2Ke1cr12t5HEU4hhM4AxcuoQ630IAmEHiEZ3iFN+vJerHerY95a8HKZw7hD6zPH7y1kXw=</latexit><latexit sha1_base64="bTR6P+m9lDWzgXosnWvbWNzxZ5Y=">AAAB/XicbVDLSsNAFL2pr1pf8bFzM1gEF1KSUlF3BTcuK9gHpKFMppN26GQSZiZCDcVfceNCEbf+hzv/xmmbhbYemMvhnHu5d06QcKa043xbhZXVtfWN4mZpa3tnd8/eP2ipOJWENknMY9kJsKKcCdrUTHPaSSTFUcBpOxjdTP32A5WKxeJejxPqR3ggWMgI1kbq2UeeU3Hcc1OuTalWTbnwe3bZCDOgZeLmpAw5Gj37q9uPSRpRoQnHSnmuk2g/w1Izwumk1E0VTTAZ4QH1DBU4osrPZtdP0KlR+iiMpXlCo5n6eyLDkVLjKDCdEdZDtehNxf88L9XhlZ8xkaSaCjJfFKYc6RhNo0B9JinRfGwIJpKZWxEZYomJNoGVTAju4peXSatacZ2Ke1cr12t5HEU4hhM4AxcuoQ630IAmEHiEZ3iFN+vJerHerY95a8HKZw7hD6zPH7y1kXw=</latexit>
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