Appendix S1: Excitation rate of fixed molecules

Let’s consider a fluorophore of fixed orientatiogfided by spherical angl€&sand¢. We
ask what is the rate of excitation of that moledwea circularly or linearly polarized laser. Let's
assume that the excitation rate of a rapidly tungpinolecule ik.
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We start with a linearly polarized laser, of cooates| 0 |. The fluorophore dipole has
0

cosdcosyp
coordinates cosdsing |. The sinus of the anglgbetween the laser and the fluorophore dipole
sing

is given by the vectorial product.
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cos@cosg 1
sin® @=|| cos@sing |0| 0| =sin® 8+ cos Gsin’ ¢
sind 0

Therefore:cos g=1-sin* 8- cog gsin’ ¢ = cos fcos ¢
The rate of excitation of the chromophore is gitsgn
ko, =k cOS p=k cos fcos ¢
knowing that<k9‘¢>: k (because the average over a population of randoménted
fixed molecules is equivalent to a single tumblmglecule). Now:
<kg,¢>:jk&¢p(e,¢)d5d¢ with j p(6,¢)dadg =1
So now comes the question of what péH ¢) for a random distribution of molecules

over half a sphere:

[ p(6.¢Xa1p =1=a[codo)daip =a[" cod6)ds| " dg = 2mr



Hence:a =1/2nand p(6,¢) =1/2/rxcod6)
Therefore, in order to calculakéwe have:
(ko) = k=1/27xK [ coS (6)cos (¢)cod@)ietlg
k=1/27mxk' [ cos'(6)cod@)8] cos’ (¢ g
The first integral is equal to:
[@-sin*(6))cod6)kio = [ [ cod6)da- Iomsinz(e)cos(ﬁ)de} - [1—% [sirc (o))" ’2} =2/3
The second integral is equal to:
[ cos(g)dp =["sirt (p)dp = 1/2x [ ["cod(g)ap + joz”sin2(¢)d¢] —1/2x2m=11

Overall: k =1/2nxk%2/3xn1=Kk'/3
Thus in the case of a linearly polarized laser:

ko, =3kcoS Gcos ¢

In the case of a circularly polarized laser, weehtvaverage over the angleand

ks =3kcos §(cos ¢) = 3/2xkcos @

ko = 3/2xkcos' 8





