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Figure S1. Scheme of the experimental setup.
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Figure S2. SEM image of the cross section of a PP porous(f3eigard 2500).
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Figure S3. Change of absorbance spectrum of the mixture 5€B®ABU (70:30) after UV
(red line) and followed visible light (blue linexgosure.
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Figure $S4. Dependencies of light intensity passed throughlan@rism polarizer on angle
between vertical line and the polarizer axis; tepahdencies were measured for the cases when
a quarter-wave phase plate (see Figure S1) witlaxieeangle of 45° in respect to vertical line
was placed in front of the polarizer (circles) avithout this phase plate (squares).

The dependence of the polarizer transmittance texg$ without the quarter-wave phase plate
has been fitted well (red line) with the followieguation:

1(6) =1, +1, tog(6). (S1)

This dependence shows that the light is eitheptedhlly polarized or partially linearly polarized
in vertical direction. Additionally, a quarter-waphase plate with the axis at the angle of 45° in
respect to vertical line was placed in front of g@arizer as it is shown in Figure S1. The
dependence of the polarizer transmission meastuitbdiis plate can be well fitted with a circle
(blue line). This evidences the absence of cirtylaf elliptically polarized light. Hence, the
output radiation is exactly partially linearly paleed with Iy and |y being the intensities of
unpolarized and vertically linearly polarized compats. Their values were estimated to be 0.20
and 0.79 arb.un., respectively. The dichroic retib.

S-3



Intensity, arb.un.
o o ©°o o »
N £ (o] (o] o
| | | | |

o
[=)
|

Intensity, arb.un.
o o ©°o o »
N £ (o)} 0] o
| | | | |

o
[=)
L

o B
© O
1 1

o
)
1

Intensity, arb.un.
o o
N N
| |
@)
N

o
[=)
L

T T T T T T T
-4 -2 0 2 4 6 8 10

Time, ns

Figure S5. Oscilloscope traces of a pump pulse (a), of anssiom pulse below the lasing
threshold (b), and of a lasing pulse (c). The matioh of the pump pulse with a period of ca.
1 ns is explained with beating of modes in a muwte pump laser. Below the lasing threshold
(Figure S5b) spontaneous emission with a lifetiheéhe nanosecond order made the emitted
pulse smoother and longer than the pump pulsgyuls® modulation is almost unnoticeable. As
soon as the random lasing started, the emittece gadgan to reproduce the shape of the pump
pulse having only the sharper leading edge thamofithe pump pulse (see Figure S5c).
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Figure S6. Polarizing optical microscope images of the 5CBAGD mixture (a) before, (b)

after UV irradiation (380 nm, ~20 mW/ém10s), and (c) after thermal relaxation at room

temperature for 18 days. Scale bar is {60
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Figure S7. Schematic representation of the coordinate systethsimplified illustration of the
losses due to transmittance through sides of the fight traveling along the film (green solid
arrow) scatters producing scattered rays (dashed)liso that for one of the rays (green line) the
angle of incidence to the film surface is higharthihe angle of the total internal reflection and
this ray propagates further, while for the secaay (red line) the incidence angle is small, the
refraction occurs and the ray leaves the film.

25
] 0,4
2,0 _
S S 03-
T 151 S b)
2 2 0,2-
c [ y
L 104 § ]
< | 0.1
05- <]
| 0,04
0,0 T T T T T T T T T T T T T T T T T T T T T T T T T T T T
440 480 520 560 600 640 680 440 480 520 560 600 640 680
Wavelength, nm Wavelength, nm

— CH,
N

o N
Yd
0

OH

c)
Figure S8. a) Polarized attenuation spectra of a porous R filled with nematic 5CB LC
doped (solid lines) with dichroic azobenzene dyesgbrse Red 1, 0.3 wt.%) and undoped

(dashed line); spectra were measured parallel Kdlaes) and perpendicular (red lines) to the

LC alignment direction (or the stretching directiafi the PP film) with an UV-visible
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spectrophotometer (UNICAM UV-500); b) absorbancesctfa of Disperse Red 1 (DR1)
calculated with subtraction of the attenuation g@ec) chemical structure of DR1.

The order parameter was calculated according téottoeving formula

Sd :M' (82)
A +2A
whereA, andAs are absorbances of the DR1 in the sample for tadi@olarized parallel to the
LC director and orthogonal to it, respectively.

In order to determine the absorbance of the DRéna#ttion of two samples was detected
(Figure S8a). The first sample was filled with thematic LC doped with DR1 (solid lines),
while the second was filled with the undoped LCsfdal lines). Subtraction of these spectra
allowed us for excluding of light scattering, Frekmosses, vignetting etc and resulted in
absorption spectra of DR1 presented in Figure $8hies ofA, andAs were equal to be 0.420
and 0.207 for the wavelength of 510 nm which cqoesls to the absorption maximum. The
order parameter was calculated with Eq.(S2) tosh@.8.

Equationsused for theoretical analysis

Figure S7 presents the coordinate system usechtigsés. The sample film was assumed to be

located in the yz-plane, while the LC director wagented along the z-axis. The inclination

angled; and azimuth angle; determined the direction of the wave vector ofdeat light k. ,
while the anglegs andgs determined the wave vector of scattered light The ordinary (light

polarization is orthogonal to the plane formedKyy and the z-axis) and the extraordinary (light

polarization is parallel to the plane) polarizasoof incident and scattered waves were
considered. It should be noted that such oriemaifgpolarization vectors differs from that used

in Ref. 33" where vector orientation with respect to the seatyy plane was used. The following
. . . . . do . .
equations were obtained for differential crossisest—2 of scattering of ordinary =0) or

extraordinary wave £ =€) into ordinary @ =0) or extraordinary ¢ =e)

2

A0, _Laeead 202 +02=(n2-n7?)s, )
e =k'R°f EE e~ 1| cos(g.-¢.), (S3)

m
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2N 2 2_(n2-n2)s 2
%:k‘lRGfZ[E no +ne (ne nO) d _]} CO§3, Siﬁ(¢s_¢i)’ (84)

do 3n,’
2
do,, 2n02+ne2_ nez_no2 S :
E [E 3n( )% 1| cosa sit(p-0), (9
2n2+n2—(n2—n2)8 i
[ L d—l}cos& co®, cop,—¢,)+
do 3n,
S EKR . (S6)
2 2
+(M —1] sing, sind
3N,
‘= sin(aRr) —aRgcos(aR) | (s7)
(aR)
a=k,/2(1- cod] cod, - sifi sif, cfg -4.)), (S8)

whereR is the radius of a LC-drople§; is the order parameter, which includes ordering of
individual LC molecules along the droplet directidinermoinduced fluctuations of LC-director,

as well as disorientation of directors of differesroplets S, =1corresponds to complete
ordering of all LC molecules in all dropletS, =0 corresponds to isotropic orientation of all LC

molecules). The wave numbéd €an be expressed as:
k=2m,_/A, (S9)

where/ is the light wavelength in vacuum (804 nm) amgdis refractive index of surrounding
material (1.49).

The scattering cross-sectiod,f; (Bi,¢i)) can be obtained by simple integration of EqsA{S%)

over the whole solid angle:

0,,(8.4) =7f [ 10 dg,sin(8,)dé, . (S10)

The refractive indice®, and n. were taken to be 1.524 and 1.689. The order pdeames

assumed to be 0.4 for the case of LC state. THigeuwthis value provides the ratio of scattering
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. +0. . . .
cross-sections @) for extraordinary and ordinary waves calculatettoading to
o, +t0o

00 €0

Eq.(S10) for normal incidence to the fild =90°, ¢, =0°) equal to 4, which corresponds to the

experimentally registered dichroic ratio. Additilgathe order parameter was estimated on the
base of absorbance measurements for DR1 dye add«€Zitb be 0.3 (see Figure S8). Mismatch
of these values of the order parameter can be iegpldoth with imperfect alignment of the dye
in LC (additional disorientation exists) and witmperfectness of theoretical model, which

should be compensated with a higher value of qrdeameter.

The values of cross-section@a(,ﬁ>) averaged over all input angleg (and ¢. ) were calculated

as follows

m2r

1 )
<Uaﬂ>_ZTJ;J;Uaﬂ(9i’¢i)d¢i sin(§)dg (S11)
The condition for total internal reflection is

1-sir? (8,) cod(4.) >n_12. (S12)
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