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Abstract

Problem: The phenomenon of coherent backscattering (CBS) of light is an interference effect observed
when light propagates in disordered media in the presence of a boundary interface @. The common
theoretical description entails violation of the law of conservation of total energy . [1]

Solution: We analyze in detail the processes at the origin of CBS © as well as their relation to the
mechanism that gives rise to the effect of weak localization @. In the frame of a full description treating
jointly these effects, we provide an explanation of the mechanism ensuring energy conservation © . [2]
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» System parameters:
- Wavenumber k
- Mean free path ¢
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* Explanation: e
flux violation ?

Two scattering processes
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@ (CBS & Weak Localization: Cancelling Mechanism

* Weak Localization (WL):
Loops (propagation processes
with equal start and endpoint)

f Which are the scattering processes to cancel the crossed contribution (Hx) ?

3 Analysis of different Scattering Scenarios
| - Influence of one additional scattering event: Hg + cc.

Angular distributiony(%)) Total backscattering Vtot = /dQ v(V)
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\ Propagation step
% containing a crossed

k¢ =30— for different values of k ¢

» Positive contribution survive disorder average ;M loop
. . Hs is found -> Corrections to propagation
* Asymptotic scaling: o b _ Introduce a
1 o e d properties [3] v boundary surface
Ve 4 (KC) o¢ — higher order |
,,,,,,,,,,,,,,, kit orocess | * Impact of loops in the presence |«

of a boundary surface:

* Negative contribution
e Asymptotic scaling:

YHp (ké ) X l?k(gk)l;)

Double scattering loop

equally possible:
"cut loops"

No cancellation: Hao+ 2Hg #0
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- . - Start point and endpoint
KI Start point or endpoint located outside: located outside:

New contribution to incoming/ |

Extended Propagation restores Energy Conservation ST
outgoing intensity

* |[dea: Include all 4 "loop steps” into description

* Approximation:
Loop = anisotropic 2-step process

Idea: treat jointly CBS and WL loops

L e— B——

I
Uncorrected

For the double N\, Packground
scattering loop: Extended Corrected [1] S. Fiebig et al.
T Propagation background Europhys. Lett. 81, 64004 (2008)
yields lower Double
° An9|_e >.(r1, rz) obeys background scattering [2] A. Knothe and T. Wellens
distribution P(9) CBS peak J. Phys. A46, 315101 (2013)
e [3] F. Eckert et. al
pg) = 2retan (kV2 + 2 cos0) - V J. Phys. A 45, 395101 (2012)
2kLV2 + 2 cos 6 Cutback in background restores flux conservation |
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