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|M| = 20 |M| = 40 |M| = 80

|M| = 160 |M| = 320 |M| = 640

Figure S1. Simulation results (compare Fig. 4 in the main text) for various averaging parameters of sizes |M| between
|M|= 20 and |M|= 640 using both standard phase difference method (a-c and g-i) and the extended Knox-Thompson method
(d-f and j-l). For all averaging sizes, the extended Knox-Thompson method shows reduced fluctuations and better reproduction
of the input curves compared to phase differences. Neither method shows any significant bias in their estimation of the phase
response.
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σGauss = 1 pixels σGauss = 2 pixels σGauss = 3 pixels σGauss = 4 pixels

Figure S2. Experimental results (compare Fig. 5 in the main text) for various averaging parameters, here represented by the
size of the applied Gaussian filter σGauss, using both standard phase difference method (a-d) and the extended Knox-Thompson
method (e-h). For all filters, the extended Knox-Thompson method shows reduced fluctuations compared to phase differences.

3/5



t = 0a t = 0.5b t = 1.75c t = 3d

t = 4.25e t = 5.5f t = 6.75g t = 8h

t = 0i t = 0.5j t = 1.75k t = 3l

t = 4.25m t = 5.5n t = 6.75o t = 8p

−π

0

+π

U
si

ng
ph

as
e

di
ffe

re
nc

e
〈U

(t
)U

∗ (
t 0

)〉
U

si
ng

cr
os

s-
sp

ec
tr

um
〈U

(t
+

∆
t)
U

∗ (
t)
〉

Figure S3. Experimental results (comparable to Fig. 5 in the main text), albeit only with a brief stimulation of 200ms,
showing the initial increase and the following partial relaxation of the signal over 8s. In both methods a slight remaining ’x’ is
still visible at the end of the measurement indicating that there is remaining expansion in the stimulated area compared to the
initial time. The extended Knox-Thompson method shows reduced noise, especially close to the edges at later times (compare f,
g, and h with n, o, and p, respectively).
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Figure S4. Phase stability of the OCT system used for this study. It was evaluated by measuring phases from a cover slip over
more than 50s and evaluation the autocorrelation over more than 25 s of the complex wave fields for certain depths. a) Phases
from two layers of the cover slip (red and green) and their phase difference (blue) for one single lateral position of the coverslip.
b) Autocorrelation of the complex field corresponding to one surfaces (red) and to the phase difference of both surfaces (blue).
The autocorrelation is averaged over multiple lateral positions. The measurement demonstrates that phases referenced to a
different layer from the same measurement can create phase stability exceeding 30 s.
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