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8] 4- Synchronized acquisition of fluorescence beads measuring
topography,fluorescence lifetime and PL image.(a) AFM 3Dimage, (b) overlay of
AFM and fluorescence lifetime images, (c) AFM image and (d) PL image.

B] 5- The optical analyses of (a) OM image, (b) PL image, (c) PL mapping image
(plotted by the intensity at 540 nm wavelength) and (d) Raman mapping image
(plotted by the intensity of the G-band) of Graphene/MEH-PPV/PS blending film.
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B] 6- Time-resolved PL measurement of MEH-PPV. (a) TCSPC (for nano-second scale),

(b) Up-conversion (for pico-second scale).
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B] 7- Femtosecond time-resolved Up-conversion analysis results. (a) Comparison to
the up-conversion signals of MEH-PPV film at different wavelength. (b) Time-resolved

PL spectra of MEH-PPV film.

CEEL R

REREE £ 11998 £ 6 7 (2012 & 12 7 K BieE)
e rFRED 11999 £ 9 8
RELH AR AP f&FEF

B E AR € & R4

1. ¥4 4% & B st
(a) % 7 i * $k 54 45 3F 4 4 #icdt (Bruker, Model : Dimension ICON)

o B x#FHFF (XYZ): 90um x 90um x 10um
o # M2 : XY noise : <0.15nm ; Z sensor noise : < 0.35 A
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(b) k& 4p 7% Al % # i #F 40 4F 448 iest (Bruker, Model : BioScope Catalyst)

B #4542 B (XYZ) @ 150pum x 150pum x 20pum

B 3221 © XY noise : <0.15 nm ; Z sensor noise : < 0.35 A
BB B fEPT R 1 5120 x 5120 or 16384 x 1600
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> 7%k & R pesr (Olympus, Model : IX71)
o A revolver equipped with 3 plan achromatic objectives :
(1)10 & 7 % 44t : UPLFLN10X2 (N.A.=0.3)
(2)20 B & 1 TpE3E T 474 - LUCPLFLN20X (N.A. = 0.45)
(3)40 & £ 1 TiEdE S 7 4 4 ° LUCPLFLN40X (N.A. = 0.6)
(4) 100 & 4= 4(7@ 4¢t) - UPLSAPO100XO (N.A.=1.4)

o A high definition 2M pixels USB color camera for visualizing the

sample

£ § £ ¥ kjE# (Confocal-PL)/ % &= & 3+ & (Confocal-Raman) sk 33 1 jp] % b

o Spectrometer (HORIBA Jobin Yvon, Model : iHR550)
(1) With 550 mm focal length achromatic flat field monochromator
(2) Gratings : three 76x76 mm gratings (1800/600/300 gr/mm)
o LN; cooled CCD detector (HORIBA Jobin Yvon, Model : Symphony II)

(1) CCD spectral range : 200 — 1050 nm



(2) PL spectral range : 420 — 750 nm
(3) PL spectral resolution : 0.06 nm with 1800 gr/mm grating
(4) Raman spectral range : 100 — 6000 cm’®

(5) Raman spectral resolution : 0.5 cm™/pixel with 1800 gr/mm grating

4, PERF AP H k5 28k 2o (Time-Correlated Single Photon Counting,
TCSPC)/ ¥ £ 4 ¢ 3% #F & ic(Fluorescence Lifetime Imaging Microscopy, FLIM) %

4
o Laser source : 405 nm CW/Pulse diode laser with dual mode driver
o Fluorescence spectral range : 450 — 750 nm
o TCSPC data acquisition hardware : PicoHarp300 + TTTR Mode with
PHR 800 router (PicoQuant)

5. # 4% ¥ (Newport, Model : Mai Tai VF-N1S)

o One-box femtosecond Ti-sapphire, hand-free, computer controlled laser
o 5W Millennia 532 nm CW DPSS pump laser

o Pulse duration : 90 ~ 100 fs

o Pulse repetition rate : 80 MHz

o Output power : > 700 mW

o Polarization : > 500 : 1, horizontal

o Stability : <2% rms

6. PR f247 + e & %L (Time-Resolved Up-Conversion (TRUC) System)

o Sample fluorescence spectral range : 450 nm - 750 nm
o Maximum optical delay between the gate (800 nm) and fluorescence : <
1.98 nsec

o Minimum step of the delay between the gate and fluorescence : 1.65 fsec



7. k& 7 & £ (Newport, Model : M-RPR-510-12(table top) ;
S-2000A-423.5(standard isolators))

o Size : 3000 x 1500 x 30 mm

o Surface flatness : £0.1 mm

o Deflection under load : < 1.3 x 10~ mm

o Maximum dynamic deflection coefficient : <2.0 x 107

o Core design : Trussed honeycomb
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