


Hx CONTENTS

01 | bR
02 HbFESTERIDIE
03 IEXSIE




1.HEFEBYE




) HEFI I BYERITE X

EEXIREMT AT ZARREMHETHS 2B RNRE B4,

- I\)E/H\ﬁ

(1) BEFEFRNFPULEN: HHESHKREERSITH, MARACERR. AFIREIRIE
BEHIC, MARBIAIERY.

(2) EFaR%: FEEERAF. REHES. BERIE. BRQNUFHIBERREREE,



) A IERHESIENXSIERXR

-
~

IRSCARAYa)RR

NP AR DR ESRT



) IENXSFRILER

—. XEhiRH
YRR, CHEE, L. Xk

—. 1IEXiE8

MICEHERER, IEUEESRR. S{FiESR

=. 1BX5(E
L. 3IE. EX.



) U R

mMEA:

1.0 KFhE

2. BRI TR (U E=FER+RERF D+ XEHH)
IRREER SRR ES4EZEI+001, 002...

MENREDI RS E. DR

M A A E A Y S AR TR T BE




) R EREETE

AEERNEEEHSHTRE: BSER 3IRNBEETESET pd
AT B AR S B BT MBS B RAE SESRARMBET IS pof

ASTEE BRI ST SN S T LD SRR _THAR.pdf

AIEATEFE (ST SRR ST BSRISRAOE % SR pof

ASERISUS S EREATE-MAP S B RIHERE pof

ASMA AN BRERET R SRR UK. pof

ATRIE S AR A OS[BS BRI SIS \ B B pof

A8 SO BB WIS A AR XUSSHE pof

A ENRARE R RT A A RIRSEIL LIk 34510 5 B 5 AR AR R4, pof
MOEATRERN STHRMTERE RIESE" IS pdf

A “RFERSER REESEIAIE N A RIS RN ERWIEAIR pdf



) R B EE

x> BPOROC - QP wv mnwsm  ox  em
2

@ X" 5 == JALIR
po-Dmm et B / UB-2.9.A-9-
 oms - @K
2 A ?
il @ |
R L R R R
e L L nwe
RS RO S ——

EER

O R X RIS L -
4

y MrkiTH
R R R R < R
5 FRE—NE (RER) @ BEE
R R UE AR

EREARED
¢ mone 2 i o E
L BAERREUBARE F I,

PR RRD AR

PP
LR}
b

Ml 13

FIWNE (23738 8-
LR |47 3

SRIET

B FF
ik A

b

»

2019 e W
20175 E110

2016 MW

2015E AW

2013 W2N

st Bt ot W T X X B



R B EE

=yev BPORYLC = G =\ mOEsm L5t
E A B0 e -1 -AA "@s=
ee-Omvaexe B/ UB-B-0-A-@ ====

FERIR =
=
%% o

st 2 E i otk W 100 3 X



2 HEFU TSR IR)E




) RSN RR

FHERIIYNEIR

mEER| B Y EATIER | S
B | BMTE [IRENNEEEE, SEEENAEES. wE | L

%ﬁ&%?ﬁ@ﬁﬁ%ﬁ%i,ﬁi%ﬁgﬁmﬁiﬁﬁfgé\ﬁ .
. o BHAEEEHTER, DRGNS s, A | BAEST.
B—E | RREER omis mmbhvEnEaREERE, TR, A 2| R | sy
S E YRR SR TS

ORARAIHFINERDE, BRERMMERISEFIEIERIERM DE—7
ZE | otrERE B "R iR, #EYH "SR NREDE, XEER RS
NERNCIEER, "R MEiE EXANEIIERIE.

Wiesz

it
(S

EIEEERA TR MFEETRAI—EER, WXEEEMAYSCER T
FIERdE, FASXENEFMTISRENERZER. FE%ER. =Ek HEEAE | e (B
BOE | =R = (FEARTIMMELR, TRMEINEISERREINEEE | 7 ' ?’E) -
BSRE. B, EREREERER=1TRXEEE, THESTHE
(A FsEROEAL_EETTRY,




) HEAITERERIfER. BiF. (X355

iﬁﬁﬁﬁ%:
%Eﬂﬁz 5@: - mE— mB=
FERRINER IS
AEM, WEE 2 =R A
V&7 FVEERTE ZEIE>

155 AAEICIE Flaheik



) Bk FEIEFYEE

L. THMEEER. EEBFIEEERE
2. NENFOINEZRTA
3AEERIEKEGEICRITA
4 ZFFEICHIEAEETHRE R A
5. MRS EER AT A
6. ICIENEARZERZETA
7.3 fMCUESESTY, BRIREISGICHIEERITA

ItEt=r2

RS EN
W EE VIR N EAS
EMWALE, AeBRIBEFEEINR



FRASHEFITE ) =R

=1[0]
djili
R

) & —NER:

1.IEREERE

2 B 5518 EXE

3.EEX, HIERERETBIEE

4 NIBHBHEIS, BRFTAFIRE IR . TG
5 MRS HED PEOTRRE

6. 2 FESEICHEXAISRGI SOt —B0ME. AEeME

7 BERERFR SRR SE RIS 1 T S 2




) 2505 JEESEIRE? Aa

XJACRANM A SN E] RAIEREE, BTGk LR TR RO RAIVHRERIR T . (B2, WXEERHHYS
FURTIEH RS R EEILEEINGRS, g S RNESSPRHITHITAM IR,

IREFCLETE T E8AIAHITHS F245 BN RBTFEIET, 13U ENEmRFGIRE THE, SO RARS
S0 AR, B—NaiIREEGZEEK3000KAT S U, MLt TR Bk &= RBE300K,
R IR HE S 57 — — EIRBREMAL —SHK, MECHMRSE, HPE— M /RIER R sef#RIzn RANE
E. R RRBXE ST AT AR ERIRIEMENE. —&FE, 7 — 5. fL1sARFEIKDK
ERRIF2R6 PRSI FR], B—RILAENFIRSHRIDNZS, BRIENFRSRHAZRIZS. i)
BRBNRE, IR —IR TS 5%. SWERINEsIRFRW, XIESTHRETRER 70, BLALKHEFICRA

>< pHIE S
HERTS,

—— (HANERERIEMTTER) |, 73-791-, 2010



(1) A R

S 2 A R R e b O el T T (R
Fo S A RS, RS D e
ROESMER. BT e SEE L
{5, FinH AT LR S AR, AR — AT
AT HLE L IR MR R R A T S Y
SRR T BOR AR BEP R R (MBa, Mi6). A
[0 14 e B AR FE AL phy P S R R TR A S
Pl PP AR R 5wt o R b AR R S
HIE S, SR — T A AT P T R —T
FOAC WA A, PR A TR Gl B o A ot
iR i 2 TP ( Public Key) . B4 ( Pri-
vate Key ) BIR BT % 8 ( Digital Signotuee ) i £
Fr e b il e Aty Dl . T e A T T I R
e LR .

(2) JestfmE R

W FRE LAl S TS (O ) MES
RS ) R R e P By
(I (Wild ecal., 20150, Sef PR E B R, (R
TR P RRET U S SR A . LURIER R
FOctE: EEHmRRE, O ARE AR
R EEIREGE, LURIEE RS,

(3) FiEssy

HESoR e T s AR m 8Ty
2y, Bk h Bt B ST e L
MMERF, SSEEE 6B EEH | Vicoris,
e, BFESHMEHBERLHE, S5 THE
F. P& EbetE HahikiT, T, 8., =
S, 0T R BN AR T T EFIETS
BT R

JEH M R

FH R REnY Sl Es b s LB, (b
HEAHA MR Lha k., HARELR ., 7T
SEBIHELL BB AR AT { Underwoad, 2016),

(1) Eeupadk

[ e ] 2 Y ol o RS
., TR = b A Tk i, P
b BT BRI R TR s Fr R [ R B el

)17 T oo e ] B R o R R R N R ]
BEWIERETT. LT RO R SR R A g
G A AT A

(2 ) HAHHLH

AR AL A R A B A A ]
HAR BRI GRG0, 21k — o 2E Bl B A etk
PRAE(EEL M R PTAR .. A T B, gk R
00 T 1 P e A PSR — B (A
5. ARHLR AT L e e S . DAl
SR A RER R AR, BEE S e, A
BT (RaE Sl A (5 LA —2kE. HoER TR0
i P 0 e SR e AR, M T R S A
EnE S T

(3 ) AliA#tE

[ B P 0 S 17 B, A AT e e
ek O RREE Ry B FLA B TR Y O AR B T B
fE. Uk (E A TE b 4l o e
S, o7 LGE# BT — B Ra SR B

(4) BEERTE

FEHRE R (SR ROV A, PR
TR AT . {ERTE N R AT AR
LB ALY A R, AR R R T
W, EE G, EAE S AR W B sk
B A P, (A YRR i B
F AR TIE, TR S B A MRET . (B
AEECR T B A B vl (0. BRE T RS (e
[E1

=, kAERERENETSRE

MR SR A T . SRR
B ey EL R A A R R R
AR F S PR A B B B Y AY
HESETE PIASEE PR AR B A bR 0 B W IR S
M, OEFERGRAT R R . R S
HLEIEE & A T B3 CEV B Hypededger 3 K HUREHE
AR FIHE S, LARE S S PR B S
T QLR (. 2ma),

lLaERde 355 FARE

) Hiﬁm{lﬁ.ﬁmiﬁﬂ?m’f‘lﬂ’? t_a';""" [ —
. Mv - >
& v | [B ") L1% '}P DAt L =
= Kaew ’lmgwk_m
1R ) 717 AR BRO)
- d m
5 [ :IDW*S
s Ink = |ooe pS
g - |ns=lw'l‘!;'°"”"’°f‘
e o

» B0 d

550
Wavelength (nm)
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excitation wavelength dependent shifts, however,
have been reported in highly rigid environments such
as glasses, viscous polymers, proteins, and mem-
branes.™ *" in contrast, the fluorescence peak of GO
exhibits a large red-shift with an increase in the
excitation wavelength without the need of low tem-
peratures or viscous solvents.”” ** Far example, the
difference between the emission peak and the excita-
tion wavelength shows a red-shift of ~220 nm from
the visible to NIR in water at room temperature as
the excitation energy changes from the UV to the
visible range.'* Despite the excellent studies of several

mmd--um K&mmnmam 51,[,4}]“5_}“{7%%]
ialvm(-nd -:ﬂmdbyanghtme.umls:l::: ’f AJ:__*;”# y}t
o g s w ey o1 S U
focal emironment of the GO sheets. The giant red. 1) 5 17! iR bl
mn?:l;mpmdmmhm Vo “1)‘\—,&,‘& Y
fluorescence of GO. BEnpn L% R
RESULTS AND DISCUSSION

WavelengthDependent Flusrescence, Classically the po- -%‘_ﬁg%ﬁl#w

groups," =% the mechanism of strang
wavelength dependent fluorescence of GO remains a
mystery, preventing the development of novel tech-
nologies based on this very intriguing property.

In the present work GO sheets, chemically reduced
GO sheets rich in the ~OH moiety, and oxidized GO
mmnh-wmmmmm

‘tion Tlml-
resolved fluorescence is measured for each of the GO
samples in solvents with different polarities. Our ex-
perimental results and theoretical analysis show that
the spectral shape of the fluorescence of GO can be
‘explained as the collection of an excited-state proton-
mmm—mmwmm\wr

o £ 868 L8 AL
s e A B AL

noninteracting environment (gas or nonpolar solvent) - Ko “3537'3.

%ﬁ#ﬁ:}‘ﬂz‘m—m%m{mﬁpmq

12 5), and radiative
of the electron and hole ta emit a photon (10°% 5) 7
The fluorescence does not depend on excitation en (ks - if 1 fied 5 Tt
etgy because all excited electrons, independent of FRAA ﬁli,ﬁﬁit.
Initial energy, have relaxed to the band edge before a w&kl”f“"’s‘

fluorescence proceeds, The limit of band edge emis- %uﬂ
slon is called For example, the fluores- &*
cence of GO in p [a nonpolar solvent) exhibited *%mq

a relatively narrow bnndwum as experimentally de- A

ndmv--onmum-mmm -cocu
groups lead to a pH-dependent emission through an

&0 iﬂﬁﬁﬂuv‘&M% —M‘]?lh{ VOL.8 & NO.1 s 1002- |u|3La 2014 m 1003
RlioBA . GOAL -oH RpDARN Hpp

in Figure 1d
In an interacting envirenment, such as a polar
solvent, an additional relaxation step (solvation) occurs !
e e )
v
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BFESME . RERAEEEHEAE P, TIRKERERHERB R PR TRET
RUPTERE, HTARIF .
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6% B Eh S ARSI T B ARAVE PiRE, BEEAKRA T AR BRI SE S
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R, BERIROESENEE MR, B R T RESEREPEEHE bR,
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