4. Minimum area of the local absorbance determined by the CCD pixel size and the core diameter of the 2D-1D fiber.

The minimum area of the local absorbance is given by 0.16µm×0.6µm or 0.1µm×0.6µm in Figs. 2,3,4, and 5 with ×100 objective. 

This is because 50µm core with 60µm pitch of the 1D fiber is incommensurate with 16µm×16µm pixel size of the CCD camera. The minimum resolution for the X-axis of the CCD is determined by the 60µm diameter of the 1D fiber on the entrance slit of the spectrometer (the slit is fully open so that the slit width is equivalent to 60µm) since the horizontal axis of the CCD is for wavelength resolution.  On the other hand, along the Y-axis of the CCD , 3.75 pixels (=60µm /16µm) are occupied by 1 fiber diameter (60µm) of the 1D fiber. As a result, the minimum area (division unit) is 0.16µm×0.6µm with ×100 objective. 
0.1µm×0.6µm in Figs. 2 and 4 is due to difference in f=35cm (MS3504i) and f=10cm (SL100M) imaging spectrometers because the f=35cm spectrometer magnifies the slit image by 1.5 times on the output focal plane.

Actual resolution is so determined as to be given in Appendix 1, which is due to the limitation of NA in the optical system in addition to the effect above.
[image: image1.png]Andor SOLIS for Imaging -

File Acquisition Calibrate Command Hardware View Display Window Help

Z&Hd eo0d TRl ® Alnls o Z(E kg |2
#2  F:¥USB DISK¥S7.)) W5 FREH¥IR SRR ¥Fiber Array¥130822_single absorption¥Sample¥divide_top¥Image_wave_Xe__Slit500um_0.5s.sif [-=|[ = 5]
av jan
1100 1300 150 )
00
] 300
] 20
] 100
300 00 E) 0 00
Wevelenghom
41 sig K:642.16 Vi1 Data:1050  H2 sie[800,1]

e | Autoscale: Min. Max 3.3p(510,510) Single Scan Counts OkHz at 1661

o O @& & &2





[image: image2.png]&

Cemsscssssssan e

BRI

A

20:37
2013/08/24




[image: image3.png]L T
p_

'.'.'. L






X





Y





Fig.S4b


1st order diffraction (spectrally dispersed) image of light from the 1D fiber array.





Fig.S4c


Absorbance spectral image of the cell having 715nm peak in Fig.3(c).
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Fig.S4d


The area enclosed by the red circle is magnified to show a rectangle unit constituting the image.
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Fig.S4a


0th order CCD image of the 1D fiber array on the slit.
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