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Table S1: Galactic Cosmic Ray Irradiation Schedule

Acute Dose Low Dose

lon Species Dose Rate Dose Dose Rate Dose
¢Gy/min cGy ¢Gy/min cGy

P1000 18.5 28.00 0.41 28

Si600 1.3 8.00 0.35 0.8
He250 1.6 14.40 0.38 14.4

0350 9.7 4.80 0.27 4.8
Fe600 7.4 .80 1.21 0.82
P250 253 31.20 0.41 31.2
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Table S2: Solar Particle Event Irradiation Schedule

Acute Dose
Proton Energies

MeV Dose Rate Dose
c¢Gy/min cGy

50 0.44 36.7
60 0.46 1.17
70 0.44 0.81
80 0.39 0.60
920 0.42 0.42
100 0.36 0.32
110 0.33 0.22
120 0.34 0.15
130 0.34 0.11
140 0.36 0.08
150 0.26 0.06
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SPE

Acute GCR

Intensity (cts)

T TT rTrITTI 7"
296 294 292 290 288 286 284 282 280 542 540 538 536 534 532 530 528 526

Binding Energy (eV)

Figure S1: Spectra for XPS of irradiated rGO-dd laminate films atop HPDE. Columns correspond
to peaks for Cls and Ols signals. Each row represents a different irradiation treatment
including SPE, acute GCR, LD GCR, and a control. Each spectrum is dominated by large
C peaks from the HDPE substrate that limit the sensitivity of the technique. No chemical

changes are observed between the control and any of the irradiated samples.
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