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Introduction:  Solar wind, which comprises high 

energy hydrogen ions, continuously strikes the lunar 

surface, which is rich in oxygen. This presents an op-

portunity for hydroxylation - the creation of OH on 

lunar soil [1]. Both OH and H2O have been detected on 

the lunar surface, with some variability in abundance 

throughout the lunar day [2]. It is important to under-

stand how space weathering contributes to the produc-

tion and proliferation of hydrogen-bearing resources 

such as water within the lunar environment [3].  

OH shows a distinct absorption feature in the infra-

red (IR) at ~3µm-1 that can be readily studied. Fourier 

Transform Infrared (FTIR) Spectroscopy is a fast and 

accurate way to detect changes in the infrared spectra 

of lunar soil. Previous studies have examined the 

changes in IR spectra of amorphous silica and olivine 

[4], as well as lunar soil [5] before and after hydrogen 

irradiation. However, the evolution of the OH band 

and other IR features has not been studied during hy-

drogen radiation itself. It is especially important to not 

expose the samples to terrestrial air, which will con-

taminate the samples with water. 

 

Method and Results: We present FTIR spectra on 

Apollo-era soil samples obtained simultaneously with 

high energy hydrogen plasma irradiation, similar to the 

solar wind. Samples are first prepared by baking under 

high vacuum to drive off any surface water. Samples 

are also brought through thermal cycling and heated to 

400 K (lunar dayside maximum temperature) in-situ, 

and changes in their IR spectra are reported. Compari-

sons between Apollo samples with different minerolo-

gy and with a control of crushed SiO2 are also provid-

ed. Results show broad but distinct growths in the 3 

µm-1 absorption band for lunar samples compared to a 

sharper peak for SiO2. Since the samples are not ex-

posed to terrestrial water during measurements, and the 

experimental apparatus is continuously purged with 

nitrogen gas, the evidence of hydroxylation presented 

is likely due to hydrogen irradiation. 

  

Acknowledgments: We are grateful to NASA 

SSERVI LEADER for funding support. We also thank 

Reggie Hudson for laboratory resources and assistance. 

 

References:  

[1] McCord, T et al. (2011),  J. Geophys. Res., 116, 

E00G05   

[2] Pieters, C et al. (2009), Science Vol 326, Issue 5952 

pp. 568-572 

[3] McLain, J et al., (2021), JGR Planets 126, 

e2021JE006845  

[4] Schaible, M. and Baragiola, R (2014), JGR Planets 

Vol. 119 Iss. 9 

[5] Ichimura et al., (2012), Earth & Planetary Sci. Lett. 

Vols 345-348 pp. 90-94 

 

 

2420.pdf54th Lunar and Planetary Science Conference 2023 (LPI Contrib. No. 2806)

mailto:jason.l.mclain@nasa.gov

