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High—EfficiencK Raman Scattering Measurement of Lattice-Magneto Interaction of
Monolayer Graphene within a High-Power Magnet Field and Low Temperature

Mitsui, Tadashi
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We developed a high-efficiency optical measurement device for operation within
the small bore of a high-power magnet at low temperature. For the high-efficiency measurement of light
emitted from this small region, we designed and fabricated a compact confocal optics with lens focusin
and tilting systems, and used a piezodriven translation stage that allows micron-scale focus control o
the sample position. We designed a measurement device that uses 10 m-long optical fibers in order to
avoid the influence of mechanical vibration and magnetic field leakage of high-power magnets, and we also
developed a technique for minimizing the fluorescence signal of optical fibers. By using this device, we
observed Raman scattering spectra of monolayer graphene on quartz glass with a high signal-to-noise
ratio.




NA
(Numerical Aperture)

Faugeras
(Phys. Rev. Lett.,
Vol.103, art.186803 (2009)) 70

S/IN

Faugeras 33T

Faugeras

30T
42K

NA=0.65

NA

NA=0.65
NA
10 m
2
3
30 mm
Raman scattering High-power magnets
measurement system power source
E A 1
| | Sample
o insert
/ | x.
10 meters ] o N
NE §
7

i [

N \
i N P 2 meters ) s,
d
d

i i

N i % X
,II“‘ A A
1"y

\

\

Mechanical

Magnetic field > A
vibration

1

'

1 \
leakage 1



Y\ ) 57
R }f- = § /
)
e 0 ’ﬂp\ b
ey — = | B
g A
0
a—\ N\ \ o =y =%
Hort RN
FU  TU P
MOF1:
200 MOF2:
400 FU:
TU: LTF:
P: BS:
L1: L2:
L3: X:
S:

(LTF)

silicone spacer
set screw

focusing

(BS Unit)




N~ WDE

Nd-YAG
(Nd:YAG-SHG)
100 mW

100 %
(<1 %)

5m

532 nm

(JUNO100S)

Semrock

TRIAX320
CCD
DU420-0OE
532 nm

cm-l 1.64 cm1?

Systems

1000

70

(PMMA)

180

1200 /mm
Andor Technology

2100

Attocube

ANPxyz50/LT

(CVD )

((NH4)2S205)

PMMA

30

PMMA

2 5
3
1 3 5
8
— 5000
..g G —b5-layer/ glass 2D
3 4000 3-layer/ glass j-
L —1-layer/ glass T
2 3000 r !
@
3
£ 2000 r i
1000 | [
o ==t A~

1350 1550 1750 1950 2150 2350 2550 2750
Raman Shift [cm-1]

12000

G T —HOPG

11000 | i —1-layer graphene / glass
10000 | |
£ |
8 9000 |
= i 2
% 8000 3
5 peak shift
€ 7000 | <_|

6000 r

2D—\

5000 f

4000 r

3000 1 1 1 1 L 1 1
1350 1550 1750 1950 2150 2350 2550 2750
Raman Shift [cm-1]

( )1,3,5
( )1 HOPG
1585cm1 2700 cm-?
G
2D
5
G 2D
3
1
G 2D
Ferrari

(Phys. Rev. Lett., Vol.97,
art.187401 (2006))
1



(HOPG)

600
8
1
G 2D
8 1
1 2D
HOPG 2D
35 cmt
Ferrari
HOPG
HOPG
NA
240 1
2015 11 29
12 4

Material Research Society (MRS) 2015 Fall
Meetings
Poster

Award NOMINEE

GaAs
Zn0O EL

Tadashi  Mitsui “High-Efficiency
Device for Raman Scattering
Measurement of Monolayer Graphene
Using Optical Fibers within the Small
Bore of a High-Power Magnet” MRS
Advances Vol.1 2016 p.1-6

http://dx.doi.org/10.1557/adv.2016.197

Tadashi  Mitsui “Compact and
high-efficiency device for Raman
scattering measurement using optical
fibers” Review of  Scientific
Instruments Vol.85 No.11
2014 art.113111

DOI: 10.1063/1.4902342

Tadashi  Mitsui “High-Efficiency
Device for Raman Scattering
Measurement of Monolayer Graphene
Using Optical Fibers within the Small
Bore of a High-Power Magnet” 2015
MRS Fall Meeting & Exhibit 2015
11 29 - 12 04 Hynes
Convention Center,

74
2013 9 16 -9 20

2
http://www.deltaoptics.co.jp/products/



eY)

2

(3

4)

25

MITSUI, Tadashi

TAKAMASU, Tadashi

11 3



