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Figure S1 Measured structure factor moduli |Fys;; (H)| as a function of |F;5(H)|. Red line : linear

fit to the experimental data with refined slope of 1.0017(8).

S1. Dependence of the diffracted intensity as a function of time delay

The scattering factor for a crystal containing a fraction p of molecules in the metastable state,
and 1 — p molecules in the ground state with a random spatial distribution can be written :
F(H) = p x Fysy(H) + (1 = p) x Fgs(H)

So that the scattered intensity is simply:

I(H) = (p X Fysu(H) + (1 = p) x Fgs(H)) x (p X Figsy(H) + (1 = p) x Fgs(H))

In a time resolved experiment, the metastable state population is time dependent so that the
intensity becomes:

I(H,t) = [p(®) X Fus (H) + (1 = p()) X Fos(H)]  [p(t) X Fips (H) + (1 = p(©)) X Fgs(H)]
For an exponential relaxation with lifetime 7 of the metastable state and initial population p, :

t

p(t) = poexp.
For a centrosymmetric crystal like SNP, FMSI,(H) and FGS(ﬁ) are real quantities.

L, =t =t z
I(H, t) = (poexp T X Fysyr + (1 — poexp T ) X FGS)
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I(H,t) = po?exp T X F2yg + (1 — Po€xp T ) X F?Gs + 2poexp™ X (1 — Po€xp ) X FysiFes
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I(H,t) = F?gs + 2Fg5(Fysy — Fgs) X poexp @ + (Fusy — Fgs)* X po exp =

The structural difference between GS and MSII is limited so that the difference between
FMS,,(ﬁ) and FGS(ﬁ) is also quite small. In the previous equation the second term on the right
hand side is dominant with respect to the last term for small initial population p,, so that in a
first approximation, the time resolved Bragg intensity follows a single exponential dependence
with time constant 7.

The following figure illustrates the simulated normalized intensity of the (240) reflection as a
function of time with different values of the initial population p,. As can be seen, all the curves

follow in a first approximation a single exponential decay with time constant t very close to 14
ms.
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Figure S2 Simulated normalized intensity of the (240) reflection as a function of time with different
values of the initial population p,. All the curves have been adequately fitted to a single exponential
decay.



