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Supporting Information:

Additional Transient Absorption Microscopy Images
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Figure S1.

Additional visualizations of the TAM data shown in Figure 3. Scale bars are 2 um. a)
Map of the intensity of the S; ) GSB before annealing. b) Map of the intensity of triplet
ESA before annealing. ¢) Map of the intensity of the S; ) GSB after annealing at 90 °C. d)
Map of the intensity of triplet ESA after annealing at 90 °C.
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Figure S2.

Additional visualizations of the TAM data shown in Figure 5. Scale bars are 2 um. a)
Map of the intensity of the S; ) GSB before annealing. b) Map of the intensity of triplet
ESA before annealing. ¢) Map of the intensity of the S; ) GSB after annealing at 90 °C. d)
Map of the intensity of triplet ESA after annealing at 90 °C.

Comparison of x-ray diffraction data w1th known polymorphs of TIPS-pentacene
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Figure S3.
Comparison of experimental x-ray diffraction patterns to patterns calculated in the
Mercury software from previously published structures of TIPS-pentacene.!-3

Derivation of Slip-Stacked Packing Concentration

Experimental broadband transient absorption spectra were fit using the
frequencies and transition dipoles of equilibrium and non-equilibrium models previously
derived by Jones et al. Each spectrum in the TAM images were first sorted based on the
intensity of the S; g peak to determine which pixels were on the crystal and which pixels
were over glass. Then, each pixel on the crystal was fitted with two Gaussians. The first
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Gaussian was fit to the S; y peak, then subtracted from the experimental data and a second
Gaussian was fit to the residual. Sequentially fitting these peaks allows for a more
physically realistic estimate of the concentration of non-equilibrium packing, since we
expect a majority of the crystal packing to be the equilibrium structure. The center
frequencies of these two Gaussians were based off of the eigenstate energies derived
from the dimer models but were allowed to vary slightly to account for disorder in the
crystal. The concentration of non-equilibrium packing was calculated at each pixel by
comparing the intensities of the two fitted Gaussians, correcting for differences in the
transition dipole strengths of the equilibrium and non-equilibrium transitions. A
representative fit is shown below.
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Figure S4.
Representative fit to TAM data from Figure 3a.

Atomic Force Microscopy

We used atomic force microscopy to measure the topography of TIPS-pentacene
microcrystals before and after thermal annealing. Overall, we found no detectable change
in thickness or morphology of a range of crystals. However, we did observe an increase
in the number of lateral cracks in the microcrystals as well as expansions of existing
cracks. Representative AFM images are shown below in SI Figures 4-7.
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Figure S5.
AFM images before (a) and after (b) thermal annealing. Cuts along black line are shown

in c. Scale bars are 5 um.
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Figure S6.
AFM images before (a) and after (b) thermal annealing. Cuts along black line are shown

in ¢. Scale bars are 5 um.

z (nm)

Pre-Anneal

Post-Anneal z (nm) ) 500
c

b)
500
400

300

a)

200

5 10 15 20 25 30
Paosition (um)

Figure S7.
AFM images before (a) and after (b) thermal annealing. Cuts along black line are shown

in ¢. Scale bars are 5 um.
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Figure S8.
AFM images before (a) and after (b) thermal annealing. Cuts along black line are shown

in ¢. Scale bars are 5 um.
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