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Figure 1.

through excitation (b) thermal relaxation of carriers (ps), and emission (ns). (b) In a polar solvent, solvent relaxation acts to

Mmmyolm“dmdmmm

emission. However, the solvation duration is much n

solvent ns are on the same time scale as the fluorescence lifetime, a time-
emission is ing in a red-edge tail. (d) The fluorescence of GO in a nonpolar solvent (pentane} is independent of

excitation wavelength. hawalsohin(m«)mmmmsmmmm&hnmyindbmadeﬂsihe

e YSreg

mmmmm

shifts the
fluorescence as seen in GO in water. mmmnmmmm

d d shifts, h

have been reponed in hngh'y rigid environments such
as glasses, viscous polymers, proteins, and mem-
branes”® ** In contrast, the flucrescence peak of GO
exhibits a large red-shift with an increase in the
excitation wavelength without the need of low tem-
or viscous sol 122 For e, the
dlffﬂence 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
groups, 16183435 the mechanism of strong excitation
h di dent fiL e of GO remains a
mystery, prevennng the development of novel tech:

nologies based on this very intriguing propeny
In the present work GO sheets, ch

ﬁmﬂ oM .
0 "WMnGOu in a polar !)‘.(_,‘,ﬁ_b

AR
sowm( and excited by a light source, a slow solvent q = a8 1 £ Lr
relaxation process occurs on the same time scale as the ‘? EL‘ l” iT* B
fluorescence emission, Inducing a “giant red-edge - - .}J I
effect”. The slow relaxation is caused by the e ;?&br 1
focal environment of the GO sheets. The giant red- / = ,«- )’) X,)"Jh
edge unprecedentedly discovered

effect is d mbethe“ e “1‘,“1,3.!}

origin of the strong i gth

fluorescence of GO. B i Lo

RESULTS AND DISCUSSION & 6&*/
o

sition of the fl peskcis ofthe ﬁibﬁqﬁ&%&

length of the source because of the
mmneormmmmmm’ﬂﬁﬁ BHINR

e iy, AR

GO sheets rich in the ~OH moiety, and oxidized GO

is in Figure 13 and proceeds through the

sheets rich in the ~COOH moiety have been prepared
!ommveiﬁnundﬂlymmwmdmm
tion e Time-
resolved ﬂuovescence 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-
ation from the ~COOH group and an wav

thelband edge)(10 ' 5}, and radiative recombi

of the electron and hole to emit a photon (10 5)*

The fluorescence does not depend on excitation en- [ s - P fes TRt
ergy because all excited electrons, independent of %&iﬁiﬁ'&
initial energy, have relaxed to the band edge before (7
fluorescence proceeds, The limit of band edge emis- ’ﬁ '] W&L mez‘ua
slon is called lﬂm; * For example, the fluores- 2
cenccofGOIn pENtaNETa nonpolar solvent) exhibited -f ’iﬂﬂ‘ *

a relatively narrow bandwidth, as i lly de-

oflight (10-%5), Mr«m i&ﬁﬁ&ﬁ?
50

length dependent fluorescence from the polar groups
suchas the —~OH moiety in the GO sheets. The ~COOH
groups lead to a pH-dependent emission through an

» fmwt bk bron Q248

ronsiEated Iy Flanie 9, A
In an interacting environment, such as a polar
solvent, an addi | ion step (solvation) occurs
e oxdoamdaiiamalie - x el
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. Organic-inorganic hybrid perovskites offer great prospects for

photovoltaic applications due to their outstanding electronic a

nd optical properties,and M.Telychko has reviewed the recent
progress in the atomic-scale imaging of 2D organic-inorganic

hybrid perovskites

EiESCEkEFR:  (Editorial for a special issue on two-dimensio
nal nanomaterials))

. The isolation of single layer graphene and its outstanding phy

sical,chemical and mechanical properties has paved the way f
or both exploring the existing layered materials and developin
g novel twodimensional(2D)nanomaterials. The science behin
d 2D nanomaterials is beautiful and closely related to the dim
ensionalitv effect.|n the past few vears.tremendous efforts hav
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