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Reviewer comments are in RED and Author responses are in BLACK 
 
Referee: 1 
The manuscript shows an interesting approach to the topics of surface heterogeneity and 
offers a new tool to understand energy dissipation into the surface. Both of these topics are 
of interest to the physical chemical community as well as to astrochemists. 
 
I do, however, recommend to expand the paper in terms of analysis and explanation and 
would recommend the authors to - if possible - perform some additional experiments. This 
will increase the quality of the paper and elevate it from a proof-of-principle level study. The 
conclusions drawn are clear and valid, but the story would benefit from additional insight. 
 
We would like to thank the reviewer for taking the time to read through and comment on 
our work. 
 
We also consider the work interesting for the physical sciences community and thank the 
referee for highlighting this potential impact of our work. The referee is correct that this is 
currently a proof-of-principle demonstration of a simple idea and while we are pursuing 
additional work it will take many months for the relevant computational and experimental 
work. This is easy to see from the extensive (many months) of work that went into the 
background paper on CO on molecular solid surfaces (Collings et al. PCCP, 2014, 16, 3479). 
An equivalent study would have to been done for any new target molecule (e.g. CH4 as 
suggested) along with the same type of TPD and RAIRS experiments as presented in the 
current paper. It would only be at this stage that the current analysis would become 
important. Having said this, we will state that we are currently extending our CO work to the 
CH3OH ice surface where there is little or no hydrogen bonding as solid methanol does not 
present dangling OH bonds at its surface. We also plan to move in the direction suggested 
by the referee of studying CH4 in this manner. 
 
Introduction 
The authors state that energy dissipation on a metal surface is fast and efficient. In this light, 
can they comment on the fact that their a-SiO2 substrate is coated on top of a Cu sample 
block? For instance, how thick is the a-SiO2 layer? 
 
The aSiO2 layer is some 200 to 300 nm thick and is sufficiently thick to decouple the 
vibrating CO oscillator from the underlying free electron band structure of the Cu. CO 
adsorbs directly on Cu via a chemisorption interaction at about 100 K giving a typical CO 
vibrational frequency of 2086 cm-1 and resonance width of 4 cm-1. The width of this 
transition reflects very rapid relaxation of the CO vibration due to electron-hole pair 
creation in the Cu. In addition, formally forbidden, due the metal surface selection rule, anti-
absorption bands are observed at low frequency (around 400 cm-1) due to the presence of 
these electron-hole pairs which modify the surface resistivity of the Cu. Interposing the thick 
aSiO2 spacer layer between the Cu and CO decouples the CO vibration from the metal 
electrons removing the rapid electron-hole pair relaxation channel and leaving only the 
mechanical coupling of the CO oscillator to the aSiO2 lattice. We can qualitatively confirm 
this by recognising that the oscillator-metal interaction is essentially a dipole-image dipole 
interaction. Assuming, unrealistically that the image dipole will remain the same magnitude 
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