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Fig. 1 (Color online) Principle of soft x-ray emission spectroscopy! . After the creation of a core hole by a soft X-ray,
emission occurs by the transition from the valence to the core states during the lifetime of the core hole. Right
figure shows the occupied and unoccupied electronic states of a water molecule. (Reproduced with permission
from Japan Society for Molecular Science)
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Fig. 2 (Color online) Schematic diagram of a flow—through cell
for soft X-ray emission spectroscopy!>. Soft X-rays enter
from the vacuum side and emission is detected also on the
vacuum side. The membrane separating the vacuum and at-
mosphere is usually a 150 nm thick SiN or SiC film. The step-
wise adsorption process of water can be followed by precise

temperature and humidity control.
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Fig. 3 (Color online) Electronic state of water and soft x-ray
emission spectra of water in gas, liquid, and solid phases®. X
—ray emission spectrum for crystalline ice (I, ice) was taken
from Gilberg et al.5. (Reproduced with permission from El-

sevier)
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Fig. 4 (Color online) (a) Electronic states of water confined in PMTAC (red line), pure water (green line), I ice (blue
line 9), and oxygen in PMTAC (orange line)!V. (b) Electronic states of water confined in PMTAC with average
polymer chain gaps of approx. 1.8 nm (red line =high density) and 2.2 nm (blue line =low density) along with
pure water (green line)!?; the difference between the high and low density spectra is shown by the orange line
above. (Reproduced with permission from American Chemical Society)
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Fig. 5 (Color online) (a) O 1s XES spectra of ether oxygen atoms in the liquid crystalline membrane (A, green), H,0
in the liquid crystalline membrane with the bulk liquid H,O (B, black), and the bulk liquid H,O (C, blue)!%.
Relevant oxygen moieties in each spectrum are shown on the right. (b) Valence electronic structure of H,O in the
liquid crystalline membrane compared with 1.0 molL~! and 2.5 molL ~! MgSQO,, as well as 1.0 molL~! and 3.0
molL ! NaCl aqueous solutions. (Reproduced with permission from Wiley)
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