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1. Characterization

Figure S1 '"H NMR
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Figure S2 3C NMR
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Figure S3 MS



MALDI-TOF

Intens.
x107

"666.26616

+MS|

300 400 800

HR-MS

700 800 500 " 1000 miz

Intens. |
x108

1.0
0.8
0.6
0.4

0.2

0.0

666.26616
667.26956

— 668.27294

o [669.27629

+Mg]|

650 | 655 860 665

70

875 680 685 miz

[—ZGX-52_0_H10_000003.d: +MS

2. Transient absorption spectrum
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Figure S4 The experimental setup of TAS




3. Global and Target analysis of TAS
The total TAS (w(t, 4)) could be numerically reconstruct with several components,

which could be express as:
v (t.2)= e, )z, (2)
cu(t) and ¢,(A) represent the concentration of time and the featured spectrum of each

component n. As a result, ¢,(2) could be expressed as lifetime 7 in single exponential

decay =exp(-1/7,) and the corresponding spectrum of each component could be

extracted. The IRF here is given by the convolution of pump and probe pulses, which
was estimated to be 0.2 ps. The details of TAS and global & target analysis could be
found in Refs listed below.
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4. Rate equations in POPP simulation

Simplified rate equations are built as follows:
dN; o.sI.Ns,  pI°> N
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dNS3 _ O-e,SOIeNSO +,3162 _NS3
dt ho 2ho 7
dNg  Ng Ny

dt TSS‘ - Ts,

dNg, Ng N

it T - T

2 1



With N, represents the population density of effective energy state S,,. o..s,and o, 5, are
absorptive cross section of S, for pump beam and probe beam, £ is the two-photon
absorption coefficient. /., and /, stand for pump intensity and probe intensity. 7,
represents lifetimes of each effective state. We assume that electrons are only pumped
from ground state to the LE state S, during the pulse time. After the effect of pump
pulse, excited state electrons decay to S; and finally relax to ground state S,

And the modulation on intensity (/,) and phase (¢,) of the probe beam can be

represented as:

dl
L= —(Z o,s Ns + ZﬂIejIp

dZ nx1

do
—dZP = k(z A1, Ny +2n,1,)
n>1



