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Figure S1 (a) Photoluminescence emission spectra of SCHN under 256 nm excitation, photographs of SCHN-12 in
their solid state under (b) 256 nm UV lamp and (c) day light.
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Figure S2 (a) The powder XRD patterns of the partial CTAB-removing SCHN-12, (b) photoluminescence emission
spectra of the partial CTAB-removing SCHN-12 under 365 nm excitation.
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Figure S3 TEM images and photographs of PSN with different particle sizes. TEM images of (a) PSN-12, (b) PSN-23,
(c) PSN-80 and (d) PSN-150. (b) Photographs of (e, i) PSN-12, (f, j) PSN-23, (g, k) PSN-80 and (h, 1) PSN-150 in their
solid state under 365 nm UV lamp (upper) and day light (down).
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Figure S4 Photoluminescence emission spectra of PSN-12, PSN-23, PSN-80 and PSN-150 under 365 nm excitation.

Table S1 The hydrodynamic particle sizes of SCHN samples.

Sample Size (nm) PDI
SCHN-12 14.1£1.2 0.128+0.029
SCHN-23 26.742.9 0.198+0.013
SCHN-80 95.6+3.2 0.208+0.035

SCHN-150 180.3+8.6 0.226+0.020




Table S2 The hydrodynamic particle sizes of PSN samples.

Sample Size (nm) PDI

PSN-12 13.9+2.2 0.134+0.022
PSN-23 26.4+6.1 0.181+0.006
PSN-80 91.9+3.7 0.239+0.018
PSN-150 175.2+4.9 0.242+0.027

Table S3 The quantum yields of PSN with different particle sizes.

Sample PSN-12 PSN-23 PSN-80 PSN-150

Quantum yield 1.03 % 1.07 % 1.38 % 0.93 %
y

Table S4 The fluorescence lifetimes of SCHN with different particle sizes.

Fluorescence lifetimes

Sample
T T
SCHN-12 1.14 9.18
SCHN-23 1.15 9.26
SCHN-80 1.07 9.37
SCHN-150 1.15 9.47

Theoretical model

We consider two different two-state molecules |Seo) and [Se1) with a transition frequency ©1 for CTAB, and
|S pO) and |SP1> with a transition frequency “2 for PSN, and the two molecules are coupled through the dipole-
: : L 8 . : 15:05,0) |Sc05,1)
dipole interaction in a strength ofP. A four-state quantum system is formed with states!* c0~p0/ 1< c0=p1/]

|S ClSPO), and |5615P1>, and the Hamiltonian Hy with the dipole-dipole interaction can be written as
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Where “0 = (@1 +@,)/2 and A= (w;-w,)/ 2. By diagonalizing the nondiagonal Hamiltonian HO, four
collective (Dicke) states can be given by [1%]
|G) = |SCOSp0)
1S) = a|ScoSp1) + ¥]Sc1Spo)
|4) = “|Sc15po> - V|Sc05p1)|E) = |5615p1) o

r
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Where the corresponding eigenvalues are Eg wO, Eg W, E, W, and Eg wO, where NTO+B ,

r
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[ ,W_\/A + ,andr_A-l_\/A +B . From Eq. (2), we can obtain
|SCOSpO) = |G>
[Sc1Sp0) = @A) +v1S)

[SeoSpn) = alS) =V1Ms..5,.) = |E)

&)

The interaction Hamiltonian between molecules and field reads

Hc(t) == g(t)#cusclSpO)(ScOSpO' + |SCOSp1)|Sc15p1)) - g(t)up(|scosp1)(5605p0| + |Sc‘15p0)|5615p1)) + h.c.
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By inserting Eq. (3) into Eq. (4), we can rewrite the interaction Hamiltonian in the basis of the four
collective states,

0 MO =y My + pa 0

_ HeQ = [y 0 0 Py = Uy

HO =20\ y + pa 0 0 Ut + Ly
0 Hp@ = LY MO+ Wy 0

)
From Eq. (5), we can see that the effective transition dipole moments of the transition between states
|G)IE)) and 15)(14)) are



Hes = ey + U@
Hea = K& — Ky
Kgs = Ha + [y
Hps = U — 1Y
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