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Figure S1 Microscope system background Raman bands for 266 nm laser excitation when no sample of interest is in the laser beam. The exposure time of the spectrometer camera is 1 s in this experiment, as it is for the time series Raman spectra in Figures 2, S2, S4, S6, S7 and S9. Both the top and bottom figures are from the same data, but the bottom figure uses a logarithmic y-scale. The three Raman spectra were taken separately from the inside of the CaF2 slide, the air/CaF2 interface at the bottom surface of the CaF2 slide, and the room air (nothing under the objective lens). All four Raman bands are well known, and their Raman frequencies are 321 cm-1 for CaF2 (data from the manufacturer, Crystal, UK), 1556.4 cm-1 for gas oxygen O2 (1, 2), 2330 cm-1 for gas nitrogen N2 (2, 3), and 3654 cm-1 for water vapour H2O (4). The bands of O2, N2, and vapour H2O are the Raman backscattering from the room air in the optical path after the laser is reflected by the edge filter to the objective lens. The weak but broad side bands at the bottom of both the O2 and N2 Raman peaks are from their overlapped rotational Raman lines (2) due to the low spectral resolution.
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In this experiment, the liquid sample in the chamber was pure acetone (no mixture), and the chamber was covered with a CaF2 slide. The experiment acquired a time series of 974 Raman spectra (Figure S2) in 19 minutes. To avoid missing any details, the spectral acquisition was begun a few seconds before the laser beam was allowed to enter the microscope and excite the sample. According to the data analysis, the time for the first spectrum with a signal is at 7.02 s in the Raman spectra time series.
Figure S2 shows all Raman spectra of the time series. The spectra are separated and grouped into 8 sections in Figure S2 to avoid overlapping and hiding important transformations of the spectral intensity and shape. All previously known Raman bands are given in Figure 2(a), and the intensity time traces of six Raman frequencies of interest are shown in Figure S3.
Upon laser excitation, the intensities of the acetone Raman bands quickly decrease 1.7x in the first five seconds (7-12 s, Figure S2(a)) and continue to follow a gradually decreasing trend to 126 s (Figures S3(c&d)). Meanwhile, the PACH D, G and sometimes even 2G Raman bands (see the main paper for details) are observed to appear and disappear (Figures S2(b&d)), indicating that small PACH clusters are produced but are still freely mobile in the liquid film of the IPB top, so they can move in and out of the MCV.
At ~140 s, the IPB moved and quickly resettled after 9 s. In the Figure S2(d) section, the intensities of the acetone Raman bands show a dramatic increase (3140 cts/s at the frequency of 2930 cm-1), and they become even higher than those (1777 cts/s at 2930 cm-1 in Figure S2(a)) at the beginning of the time series. This could be due to the high light reflection from the top surface of the IPB. In Figure S2(e), the IPB was resettled after the relaxation motion, and the acetone Raman band intensities began to decrease due to the photoinduced reactions that probably directly transformed the acetone molecules in the MCV to gases, as discussed in the main paper. Meanwhile, based on what we can learn from the results in Figure 3, Csp2 products should be produced and accumulate in the lower laser power area in the laser focus, and they can eventually develop into carbon clusters with carbon rings; thus, both the PACH G and D bands appear again ~1 minute later (Figure S2(f)). The intensities of both PACH bands are then observed to keep increasing until in Figures S2(g&h), in which the Raman spectra are dominated by all stable and strong PACH bands, indicating that a large piece of PACH is solidified and immobilized in the MCV.
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Figure S2 Nineteen-minute time series of Raman spectra acquired at the acetone/CaF2 interface under high-power (6 mW) 266 nm laser excitation. For visual clarity, the total time series of 974 spectra were separated into 8 consecutive sections shown in 8 graphs (a-h). Graph (h) plots only 61 spectra sampled at a time interval of 14.04 s. The intensity time traces of six Raman frequencies of interest are given in Figure S3. Graphs (e-g) are reproduced and presented in Figure 2 in the main paper.
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Figure S3 Intensity time traces of the time series Raman spectra in Figure S2 for the selected Raman frequencies given on each graph. In (e) and (f), the intensities of the two Raman frequencies dramatically increased at 283 s; for ease of comparison, the plots associated with either the left or right side of the axes are shown with the same colour as the y-axis of that side. Note that the spectral background from the PL emission of the reaction products becomes stronger with the increase of the PACH band intensities, which causes the intensity to increase for all Raman bands, including the background CaF2 and N2 bands.
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Figure S4 Thirty-nine-minute time series 266 nm laser-excited Raman spectra measured at the acetone/CaF2 interface under a low excitation power of 2.94 mW. (a) All spectra overlap, and only the last spectra are visible because of the stable and nearly constant spectral intensities. (b-e) Intensity time traces of (a) for the selected Raman frequencies given on each graph.
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Figure S5 Spectral intensity versus excitation power for the Raman frequencies selected in Figure 3(a) and given on each graph.
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Acetone/water mixture solutions with different acetone concentrations of 70%, 80%, 85%, and 90% (volume percent) were tested for IPB creation, and time series Raman spectral measurements were performed under high-power laser excitation (6 mW). S. Aloisio and J. S. Francisco reported that a much higher amount of water can quench the photolysis of acetone in the vapour phase (5). The aim of our experiment is to explore the effect of water in the mixture solution on IPB creation and the photoinduced reactions of acetone solution. We found that IPBs can quickly be created and grow in all four solutions under high excitation power. The time series Raman spectra of both low concentration (70% and 80%) acetone solutions were observed to quickly disappear, with extremely weak acetone bands and a single G band at ~1612 cm-1, indicating the presence of Csp2 atoms, while the time series of high concentration (85% and 90%) acetone solutions were highly unstable and complicated.
Figure S6 shows a time series of Raman spectra for 80% acetone solution. The data for 70% acetone are not shown, as it shares very similar phenomena with the 80% acetone solution. At the beginning of the laser excitation, the intensities of acetone Raman bands reach a maximum in only one second and quickly drop to a minimum at ~20 s. The intensity time traces (Figures S6(e&f)) of acetone bands indicate that the IPB adjusted its position once in the time frame of 21-75 s, and then, the acetone band intensities continued to decrease until reaching ~10 times lower than their previous maxima at ~180 s and became stable for the remaining 15 minutes. This indicates that little solution was left in the MCV ~3 minutes after the start of the laser excitation, so the top of the IPB is finally very “dry”, which is also verified with BF microscopy imaging (Figure 4(c)). This result suggests that the water molecules in the mixture solution weaken the intermolecular connection of the acetone molecules in the liquid phase, at least at the acetone/CaF2 interface.
The Raman spectrum (Figure 5) from the inside of the IPB in the 80% acetone solution shows the Raman bands of three gas products, C2H6, CO and H2, the same as in the IPB in the pure acetone solution. H2 detected in the IPB suggests that the Csp2 products can still be expected from the reactions occurring in the solution. However, compared with the time series Raman spectra (Figure S2) for pure acetone solution under the same power excitation, only a weak single G band at ~1612 cm-1 band is observed. The intensity of the single G band (Figure S6(g)) is observed to slightly increase at high acetone band intensities and becomes stable after ~3 minutes. The absence of the D band (i.e., the single G band) indicates that no carbon clusters with carbon rings can be formed and found in the MCV before the solution “dries” out of the laser focus.
For the high concentration acetone solutions (85% and 90%), the time series of Raman spectra are highly unstable. Figure S7 presents the results of the time series Raman spectral measurement for 90% acetone over 39 minutes. The measurement with 85% acetone exhibits similar phenomena. As shown in Figure S7(a), we observed that the PACH Raman G band at ~1612 cm-1 frequently appears and disappears. Many PACH G bands accompanied or not by a D band can only appear for a short time and quickly disappear (e.g., Figures S7(c&d) and S7(g&h)). This indicates that Csp2 products and/or small carbon clusters are produced and diffuse in and out of the MCV. A large piece of PACH is formed in the time frame of 813 to 838 s and it is indicated by the Raman spectra with the high-intensity T-D-G-2D-2G pattern PACH bands (e.g., Figures S7(e&f)), which are the same in shape as those in Figures S2(g&h) with pure acetone solution. However, the large piece of PACH can only stay in the MCV for a short time (~25 s in Figure S7(e)) and then quickly moves out as the high-intensity PACH bands disappear from the Raman spectral time series.
Note that the spectra with high acetone Raman band intensities in Figures S6(a&b) and S7(c&d, g&h) also show that the well-known water Raman band (Figure S9) at approximately 3400 cm-1 for the O-H stretching vibrations significantly shifts to ~3500 cm-1 in acetone solutions. This is consistent with recent results reported by B. Yang et al. with 514.5 nm laser excitation (6). The shift (Raman blueshift) to a higher frequency by this band and its narrower bandwidth should be due to replacement of a large number of stronger hydrogen bonds formed between water molecules by weaker hydrogen bonds between water and acetone molecules in the acetone/water solutions, and thus the strength of the O-H bond in water becomes stronger. Meanwhile, the overall intermolecular attractive interactions occurring at the surface of the acetone/water solution are also weakened. This is evidenced by the observation (the time series Raman spectra in Figure S6 and the BF IPB image in Figure 4(c)) that the acetone molecules in 80% acetone solution cannot form a liquid film on top of the small IPBs. The surface tension of the acetone/water solutions is therefore expected to be weaker than that of a pure acetone solution, which is consistent with the previous MD simulation results (7) and experimental measurements (8). 
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Figure S6 Eighteen-minute time series 266 nm laser-excited Raman spectra measured at the 80%-acetone-solution/CaF2 interface under the high excitation power of 6 mW (an IPB was created). The solution was an acetone/water mixture at a 4:1 volume ratio. (a-c) The entire time series is separated and grouped into three successive sections in the same way as for Figure S2. (d-g) Intensity time traces of the entire time series for the selected Raman frequencies given on each graph.
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Figure S7 Thirty-nine-minute time series 266 nm laser-excited Raman spectra measured at the 90%-acetone-solution/CaF2 interface under the high excitation power of 6 mW (an IPB was created). The solution was an acetone/water mixture at a 9:1 volume ratio. (a&b) Intensity time traces of the entire time series for the selected Raman frequencies given on each graph. (c&d), (e&f), and (h-g) are the Raman spectra from the time sections between the paired red, green and blue vertical dashed lines in (a), respectively.
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Figure S8 Twelve-hour time series 266 nm laser-excited Raman spectra measured from the inside of an IPB in liquid acetone (no mixture) under high-power excitation (6 mW). The exposure time of the spectrometer camera was 1 hour. (a) All spectra of the time series. The Raman peaks from the gaseous products appear after 7 hours, indicating that the acetone film on the top of the IPB breaks up, and a clear optical window is thus opened for the laser and Raman scattering light to travel through. The vertical dashed lines are plotted at and labelled with the literature values of the Raman band frequencies. The single G band at ~1612 cm-1 should be an out-of-focus background due to some Csp2 products left at the bottom surface of the CaF2 slide, and the intensity of this band is observed to decrease after the acetone film at the IPB top breaks open. In the first 7 hours, the acetone bands at 788 cm-1 and approximately 2930 cm-1 should be out-of-focus background, and the intensities of both bands increase from the 8th hour, probably because they are then from the acetone vapour inside the IPB. The acetone C=O stretching band (at 1724 cm-1 in Figure 2(a)) shows an obvious frequency shift from 1714 cm-1 to 1741 cm-1 after the 8th hour, which should be because the bond becomes stronger in vapour acetone. (b) Time traces of the normalized intensities for the selected Raman frequencies. The intensity of each Raman frequency is normalized by its maximum intensity in the time series.
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Figure S9 Thirty-nine-minute time series 266 nm laser-excited Raman spectra measured at the water/CaF2 interface under high-power (6 mW) excitation. No photolysis of water can occur under the 266 nm laser because the dissociation energy of water is 41145.94 cm-1 (243 nm) (9). (a) All spectra overlap, and only the last spectra are visible because of the stable and nearly constant spectral intensities. The positions of the water bands in the spectra are consistent with the literature results (10). (b-d) Intensity time traces of (a) for the selected Raman frequencies given on each graph.
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A physically meaningful fit of the Raman spectra of amorphous hydrogenated carbon (a-C:H) is challenging and error-sensitive (11, 12) because of the lack of well-defined physical models that can interpret a-C:H spectra with a large variety of shapes. Extra peaks with no clear physical meaning often have to be introduced to obtain a numerically satisfactory fitting result. As shown in Figure S2(h), the Raman spectra of the large piece of PACH from the photoinduced reaction network of acetone show a number of Raman bands, some of which are found to have strong asymmetry in shape, and many of which overlap due to significant line broadening. A total of 714 spectra obtained from the large piece of PACH in the time frame, as shown in Figure S2(h), are averaged, and the PL background is removed. The resulting spectrum is fit to the model below, a sum of mixed Gaussian/Lorentzian (GL) peaks, in LabSpec 5.0 software (HORIBA Scientific):

                         (S1)
where M is the total number of peaks, i denotes the index of a peak, ai is the peak amplitude, pi is the peak central position, ωi is the full width at half amplitude and gi ranges in value from 0 to 1 and represents the Gaussian contribution to a peak.
Figure S10 shows the fitting result. The parameters of all GL peaks from the fitting are given in Table S1. Except for the N2 peak at 2330.3 cm-1, there are a total of 10 GL peaks used to fit the PACH Raman bands in the spectrum. Note that the fitting result is only for ease of discussion and to give an approximate quantitative description of the PACH Raman spectra in Figures 2(c) and S2(g&h), and a physical origin may not be available for a GL peak in the fitting result. 
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Figure S10 Numerical fit (red line) of the averaged Raman spectrum (black crosses) of the PACH spectra in Figure S2(h). The fitting model is the mixed Gaussian-Lorentzian function in Eq. (S1). The parameters of all GL peaks are given in Table S1. The vertical dashed lines are plotted at and labelled with the peak central positions extracted from the fitting result. All GL peaks from the fitting are plotted with different colours.

	Table S1 Peak parameters from the model fitting in Figure S10. 

	p (cm-1)
	a (cts/s)
	ω (cm-1)
	g
	Band category

	3210.160
	786.157
	135.049
	0.759
	2G

	2956.490
	738.777
	286.974
	1
	2D and/or C-H stretching (Ref. (13))

	2691.290
	241.401
	304.833
	1
	2D

	2330.280
	112.770
	16.3876
	0.934
	N2

	1611.510
	5568.36
	84.9989
	1
	G

	1432.500
	789.053
	63.0451
	1
	D

	1431.620
	1159.93
	318.016
	1
	D

	1365.030
	790.427
	85.2190
	0.669
	D

	1252.400
	467.435
	148.204
	1
	D

	1052.480
	178.028
	175.360
	1
	T

	879.084
	34.1262
	48.0918
	1
	T





[bookmark: _Toc118529756]References
1.	G. Rouillé, G. Millot, R. Saint-Loup, H. Berger, High-resolution stimulated Raman spectroscopy of O2. Journal of Molecular Spectroscopy 154, 372-382 (1992).
2.	D. Tuschel, Headspace Raman Spectroscopy. Spectroscopy 29, 14 (2014).
3.	J. Bendtsen, The rotational and rotation-vibrational Raman spectra of 14N2, 14N15N and 15N2. Journal of Raman Spectroscopy 2, 133-145 (1974).
4.	C. M. Penney, M. Lapp, Raman-scattering cross sections for water vapor. J. Opt. Soc. Am. 66, 422-425 (1976).
5.	S. Aloisio, J. S. Francisco, The photochemistry of acetone in the presence of water. Chemical Physics Letters 329, 179-184 (2000).
6.	B. Yang, Z. Liu, S. Wang, C. Sun, Z. Men, Investigation of hydrogen bonding in aqueous acetone mixtures by Raman spectroscopy. Journal of Raman Spectroscopy 52, 1440-1445 (2021).
7.	B. Fábián, B. Jójárt, G. Horvai, P. Jedlovszky, Properties of the Liquid–Vapor Interface of Acetone–Water Mixtures. A Computer Simulation and ITIM Analysis Study. The Journal of Physical Chemistry C 119, 12473-12487 (2015).
8.	S. Enders, H. Kahl, J. Winkelmann, Surface Tension of the Ternary System Water + Acetone + Toluene. Journal of Chemical & Engineering Data 52, 1072-1079 (2007).
9.	P. Maksyutenko, T. R. Rizzo, O. V. Boyarkin, A direct measurement of the dissociation energy of water. The Journal of Chemical Physics 125, 181101 (2006).
10.	D. M. Carey, G. M. Korenowski, Measurement of the Raman spectrum of liquid water. The Journal of Chemical Physics 108, 2669-2675 (1998).
11.	A. C. Ferrari, J. Robertson, Resonant Raman spectroscopy of disordered, amorphous, and diamondlike carbon. Physical Review B 64, 075414 (2001).
12.	P. Puech et al., Analyzing the Raman Spectra of Graphenic Carbon Materials from Kerogens to Nanotubes: What Type of Information Can Be Extracted from Defect Bands? C 5, 69 (2019).
13.	C. Casiraghi, A. C. Ferrari, J. Robertson, Raman spectroscopy of hydrogenated amorphous carbons. Physical Review B 72, 085401 (2005).

2

image3.emf
50010001500 2000 2500 3000 Raman Shift (cm -1 ) 050010001500200025003000Intensity Rate (cts/s)140 141 142 143 144 145 146 147 148 149 Time (s)


image4.emf
500100 1500 2000 2500 3000 Raman Shift (cm -1 ) 02004006008001000120014001600Intensity Rate (cts/s)110 20 30 40 50 60 70 84 Time (s)


image5.emf
50010001500 2000 2500 3000 Raman Shift (cm -1 ) 0100200300400500600700800900Intensity Rate (cts/s)85 88 90 92 94 96 98 100 102 104 106 Time (s)


image6.emf
50010001500 2000 2500 3000 Raman Shift (cm -1 ) 02004006008001000Intensity Rate (cts/s)108 115 120 125 130 135 139 Time (s)


image7.emf
5001000 1500 2000 2500 3000 Raman Shift (cm -1 ) 02004006008001000Intensity Rate (cts/s)212 220 230 240 250 260 270 282 Time (s)


image8.emf
50010001500 2000 2500 3000 Raman Shift (cm -1 ) 0100020003000400050006000Intensity Rate (cts/s)283 286 288 290 292 294 296 298 300 302 304 Time (s)


image9.emf
50010001500 2000 2500 3000 Raman Shift (cm -1 ) 0100020003000400050006000Intensity Rate (cts/s)305 400 500 600 700 800 900 1000 1140 Time (s)


image10.emf
50010001500 2000 2500 3000 Raman Shift (cm -1 ) 050010001500200025003000Intensity Rate (cts/s)150 160 170 180 190 200 211 Time (s)


image11.emf
50010001500 2000 2500 3000 Raman Shift (cm -1 ) 050010001500200025003000Intensity Rate (cts/s)140 141 142 143 144 145 146 147 148 149 Time (s)


image12.emf
500100 1500 2000 2500 3000 Raman Shift (cm -1 ) 02004006008001000120014001600Intensity Rate (cts/s)110 20 30 40 50 60 70 84 Time (s)


image13.emf
50010001500 2000 2500 3000 Raman Shift (cm -1 ) 0100200300400500600700800900Intensity Rate (cts/s)85 88 90 92 94 96 98 100 102 104 106 Time (s)


image14.emf
50010001500 2000 2500 3000 Raman Shift (cm -1 ) 02004006008001000Intensity Rate (cts/s)108 115 120 125 130 135 139 Time (s)


image15.emf
5001000 1500 2000 2500 3000 Raman Shift (cm -1 ) 02004006008001000Intensity Rate (cts/s)212 220 230 240 250 260 270 282 Time (s)


image16.emf
50010001500 2000 2500 3000 Raman Shift (cm -1 ) 0100020003000400050006000Intensity Rate (cts/s)283 286 288 290 292 294 296 298 300 302 304 Time (s)


image17.emf
50010001500 2000 2500 3000 Raman Shift (cm -1 ) 0100020003000400050006000Intensity Rate (cts/s)305 400 500 600 700 800 900 1000 1140 Time (s)


image18.emf
50010001500 2000 2500 3000 Raman Shift (cm -1 ) 050010001500200025003000Intensity Rate (cts/s)150 160 170 180 190 200 211 Time (s)


image19.emf
2004006008001000 0200400600800CaF2, = 321 cm-1 200 400 600 800 1000 0 500 1000 N 2 ,  = 2330 cm -1 2004006008001000 0200400600Intensity Rate (cts/s)Acetone, = 788 cm-1 200 400 600 800 1000 0 1000 2000 3000 Intensity Rate (cts/s) Acetone,  = 2930 cm -1 2004006008001000

Time (s)

0

2004002000 4000 6000  = 1612 cm-1 200 400 600 800 1000

Time (s)

0 100 200 500 1000 1500 2000  = 3210 cm -1


image20.emf
2004006008001000 0200400600800CaF2, = 321 cm-1 200 400 600 800 1000 0 500 1000 N 2 ,  = 2330 cm -1 2004006008001000 0200400600Intensity Rate (cts/s)Acetone, = 788 cm-1 200 400 600 800 1000 0 1000 2000 3000 Intensity Rate (cts/s) Acetone,  = 2930 cm -1 2004006008001000

Time (s)

0

2004002000 4000 6000  = 1612 cm-1 200 400 600 800 1000

Time (s)

0 100 200 500 1000 1500 2000  = 3210 cm -1


image21.emf
50010001500 2000 0100200CaF2 ,  = 321 cm -1 500 1000 1500 2000 0 50 100 N 2 ,  = 2330 cm -1 50010001500 2000 Time (s)010002000Intensity Rate (cts/s)Acetone, = 2930 cm -1 500 1000 1500 2000 Time (s) 0 100 200 300 Intensity Rate (cts/s)  = 1612 cm -1


image22.emf
50010001 2000 2500 3000 3500 4000 4500 Wavenumber (cm -1 ) 0500100015002000Intensity Rate (cts/s)1200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2340 Time (s)


image23.emf
50010001500 2000 0100200CaF2 ,  = 321 cm -1 500 1000 1500 2000 0 50 100 N 2 ,  = 2330 cm -1 50010001500 2000 Time (s)010002000Intensity Rate (cts/s)Acetone, = 2930 cm -1 500 1000 1500 2000 Time (s) 0 100 200 300 Intensity Rate (cts/s)  = 1612 cm -1


image24.emf
50010001 2000 2500 3000 3500 4000 4500 Wavenumber (cm -1 ) 0500100015002000Intensity Rate (cts/s)1200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2340 Time (s)


image25.emf
0123500100015002000Acetone, =  -1 0123 200 400 Acetone,  = 788 cm -1 0123100200300Intensity Rate (cts/s)Acetone, =  -1 0123 100 200 300 Intensity Rate (cts/s) CaF 2 ,  = 321 cm -1 0123Excitation Power (mW)20406080100N2, =  -1 0123 Excitation Power (mW) 100 200 300  = 1612 cm -1


image26.emf
50010001500 2000 2500 3000 3500 4000 Raman Shift (cm -1 ) 020040060080010001200140016001800Intensity Rate (cts/s)110 20 30 40 50 60 70 77 Time (s)


image27.emf
50010001500 2000 2500 3000 3500 4000 Raman Shift (cm -1 ) 02004006008001000120014001600Intensity Rate (cts/s)78 90 100 110 120 130 140 150 160 170 180 187 Time (s)


image28.emf
50010001500 2000 2500 3000 3500 4000 Raman Shift (cm -1 ) 050100150200250300350400Intensity Rate (cts/s)188 300 400 500 600 700 800 900 1000 1062 Time (s)


image29.emf
200400600 800 1000 0200400Intensity Rate (cts/s)CaF2 ,  = 321 cm -1 200 400 600 800 1000 0 100 200 300 Intensity Rate (cts/s) Acetone,  = 788 cm -1 200400600 800 1000 Time (s)050010001500Acetone, = 2930 cm -1 200 400 600 800 1000 Time (s) 0 20 40 60  = 1612 cm -1


image30.emf
200400600 800 1000 1200 1400 1600 1800 2000 2200 020004000149.8271.4813.1 837.7 1897.7 1942.2  = 1612 cm -1 200400600 800 1000 1200 1400 1600 1800 2000 2200 Time (s) 010002000Intensity Rate (cts/s)Acetone,  = 2930 cm -1


image31.emf
50010001500 2000 2500 3000 3500 4000 Raman Shift (cm -1 ) 050010001500150 200 250 50010001500 2000 2500 3000 3500 4000 05001000Intensity Rate (cts/s)252 255 260 265 271 Time (s)


image32.emf
50010001500 2000 2500 3000 3500 4000 Raman Shift (cm -1 ) 020004000813 816 818 820 822 824 50010001500 2000 2500 3000 3500 4000 020004000Intensity Rate (cts/s)825 826 828 830 832 834 836 838 Time (s)


image33.emf
50010001500 2000 2500 3000 3500 4000 Raman Shift (cm -1 ) 0100020001898 1905 1910 1915 1920 1925 50010001500 2000 2500 3000 3500 4000 010002000Intensity Rate (cts/s)1926 1930 1935 1942 Time (s)


image34.emf
50010001500 2000 2500 3000 3500 4000 4500 Raman Shift (cm -1 ) 24681012141618Intensity Rate (cts/s)3219951556.4 2143 2330 3019 3654 4161 7882930 246810 12 Time (hours)


image35.emf
12345678910 11 12 Time (hours) 0.20.30.40.50.60.70.80.91Normalized Intensity (a.u.)CaF 2 ,  = 321 cm -1 Acetone,  = 2930 cm -1 C 2 H 6 ,  = 995 cm -1 CO,  = 2143 cm -1 CH 4 ,  = 3019 cm -1 H 2 ,  = 4161 cm -1


image36.emf
50010001500 2000 2500 3000 3500 4000 4500 Raman Shift (cm -1 ) 010002000300040005000Intensity Rate (cts/s)1200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2340 Time (s)


image37.emf
050010001500 2000 0200400600800Intensity Rate (cts/s) = 321 cm -1 0 500 1000 1500 2000 0 100 200 Intensity Rate (cts/s)  = 2330 cm -1 050010001500 2000 Time (s)050100150 = 1641 cm -1 0 500 1000 1500 2000 Time (s) 0 2000 4000  = 3393 cm -1


image38.wmf
(

)

(

)

2

2

1

1

exp4ln21

14

M

i

iii

i

i

i

i

xp

yxagg

xp

w

w

=

æö

æö

æö

æö

-

ç÷

ç÷

ç÷

=×-+-×

-

æö

ç÷

ç÷

ç÷

ç÷

+

ç÷

èø

ç÷

ç÷

èø

èø

èø

èø

å


oleObject1.bin

image39.emf
50010001500 2000 2500 3000 3500 0100020003000400050006000Intensity Rate (cts/s)2956.5 3210.2 2691.3 2330.3 1611.5 1431.6 1365.0 1252.4 1052.51432.5 879.150010001500 2000 2500 3000 3500 Raman Shift (cm -1 ) -1000100Error


image1.emf
50010001500 2000 2500 3000 3500 4000 4500 Raman Shift (cm -1 ) 0500100015002000Intensity Rate (cts/s)Inside CaF 2  lid Air/CaF 2  interface Nothing under the objective lens


image2.emf
50010001500 2000 2500 3000 3500 4000 4500 Raman Shift (cm -1 ) 100101102103Intensity Rate (cts/s)


