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FERAE R OB EED TNDHEZATH
L0, REMRRITT 22K 5 IR T, T

W%Mﬁﬁ% B L7oFFE (M0E ~0 B
) EET A B HEE LT B & LY
lhé;&; BIEREENM L3252 &R
Mened bz,

K3 /MRERITEERME
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#BIRIZtH (Global Precipitation Measurement,
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NEREEAL, BRI EEHEE RS EE O A EBL
HLllblo, SnICBERFOEEMNRHEES B
LTWn5s,

JAXA & NICT 1% 2013 SEEE 0 FT iz mif. DPR
DBFAFEICE Y A TV D, AREE TITDPRIC K
LK OB, MR, BIFIRDIZ DWW TR
D,

2. DPRIZ &k B[&E/KDERA A%

GPM EfFEICK DBIHA A—TZ LI TDK 3
IZRd, GPM EREILEE 407km, #LEBIRMA
65 FE(C CHELMIZ1T 9, DPR % TRMM/PR & HH (Ll
AT AL THHEREA Ty N T T F a2V
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JeAEIE A BT 5 (X 3), F 7=, DPR (X TRMM/PR
CIRABED Ku 8Kk L — % (Ku-band (13. 6 GHz)
Precipitation Radar, KuPR). K O\ & E Hitik
DFFVRERN KOS 28R 5 Ka HREEK L —
% (Ka-band (35. 55 GHz) Precipitation Radar,
KaPR) 7O LD (X 4),

DFR [Dud frequency
precipitation radar)
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KaPR(35.5GHz radar)
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Snowfall
measurements in
the frigid zones

N |
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Accurate rainfall measurements in the
tropics and the temperate zones

X 5

Detectable range of KaPR (35.55 GHz)

E Detectable range of KuPR (13.6GHz)

Sensitive observation by the KaPR

Height

Discrimination of snow and
rain using differential
KuPR attenuation method

KaPR

Accurate rainfall estimation using
differential attenuation method
(DSD parameter estimation)

Radar reflectivity

ZARTILIYXLOBE
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Z DOBEEAE L AR

3.2 u sec CHRRBE/MEREIX 500m & 72 %,

KuPR TN KaPR IZ & 12
B BN 40Tkm D KIS

KuPR O &LHIME 1% 245km (=17

(8.5 ) Th b,
F72. KRG
¥ 12 DPR Tl VPRF (Vari

v — &g 0.7 .
MEHEIL bkm Th 5,
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e B 21T D T
able Pulse Repetition
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EZEL=>y b,

15 R BR B 1 e 5 |

/\A?ﬁ j21s)

RN OERSND, 61

FONAT Y v R, %
G R KEN HE B &5
RoNZA 7 40k ERER, ERAA v F, 5

(O KuPR footprint :Az=250m
(@ KaPR footprint (Matched with KuPR) : Az=250m
@ KaPR footprint (Interlaced) :Az=500 m

ZiEA

. DEODEERE

2=y MIBHEDEZEFEEY 2 — ALK S
nNo, LizloT, §t128 KD A Y R T VT
FTEMWTEBEIT L Z 225,
&1 DPROETEMHE
KuPR KaPR
13.597 GHz 35.547 GHz
Frequency
13.603 GHz 35.553 GHz
Range Resolution 250 m 250 m / 500 m
Spatial
5km (at nadir) | bkm (at nadir)
Resolution
Swath Width 245 km 125 km
Minimum
0. 5mm/hr
Detectable 0.5 mm/hr
/ 0.2 mm/hr
Rainfall Rate
Beam—matching
< 1000 m
Accuracy
Observable Range Up to 19 km Up to 19 km
- 5 dB below - 5 dB below

Dynamic Range

sysytem noise
level
+ 5 dB over

surface echo

sysytem noise
level
+ 5 dB over

surface

level echo level
Received Power
Within = 1 dB Within £ 1dB
Accuracy
Data Rate < 109kbps < 81kbps
Power
< 446 W < 344 W
Consumption
Mass < 472 kg < 336kg
Size 2.5X2.4X0.6 m | 1.4X1.2X0.8m

KaPR: 120 km (25 beams)
KuPR: 245 km (49 beams)

A
L

6 —RUIRBKESAOHE

4. DPR MEHFIRR

DPR [% 2009 4 10 H OFEMERGHEE S 2/ T,
774 NETNVERIE~EAT L2, KuPR v 27 A
122010 4£ 11 H, KaPR > ZF A1Z 12 ALV 7
0 k774 FikBRAEBMS LT,

KuPR ¥ 2 7 A 38 &R VI RE AR
W, HERE, IEERR, AU - BlEeR
BRZ#& % . KaPR ¥ AT LMTE EHMERER . W1
BerEmEsR B, AR, KRB, EMC R
CHEDTEXTE ZATHAARKRELENIEA LT,
SEWRZ LT DPRICH A =TTl o Te e,
PAROTER & ERVEMRER AR T, BFO 7 r b
774 FREBA~EERLE, e b7 T4 bk
BRCHAOLNT-EEMEREELZR 2 TR T, 7.
KuPR-KaPR #lAGhbERBROE Y 8T v 7% K
TR,
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1. Introduction

Carbon  nanotubes  (CNTs)  have been
considered for many applications because of
their extraordinary physical, chemical, and
To their

researchers are investigating

mechanical properties. extend
application,

the application of nanoparticles—including

metallic, semiconducting, and insulating
nanoparticles—onto CNT surfaces. In
particular, noble metal NP-CNT hybrid

nanostructures are an intriguing subject
Much

research has been carried out on synthesis

because of the attractive properties.

methods, process optimization, fabrication,
and functional analysis for NP-CNT hybrid
materials. Most of hybrid methods are based
on the chemical functionalization of CNTs and
surface modification of NPs, and thus involve
complicated and multistep processes for the
surface modification of the CNTs and the

physicochemical assembly of organic modified

NPs onto the CNTs. Thus, development of a
facile fabrication method to realize
nanostructured hybrids can enhance the

availability of NP-CNT systems for future
devices.

We synthesized a high-density,
assembly of AuNPs on CVD—grown CNTs without

uniform
any surface modification. We synthesized
molecule—capped AuNPs by a facile one-step
chemical process and assembled them onto the

grown CNTs.

2. Experimental

AuNPs were synthesized as described in our
previous work." The typical procedure for
preparing aligned CNTs on substrate 1is
pyrolyzing iron(II) phthalocyanine (FePc,

FeCy,NgH,s) under a constant flow of H,/Ar

—

TNA ARIHICEET 5 F3%

MAFAELR HEMEHAELVE—
X RE, BREH, MNEREX

mixed To hybrid

the Au nanocolloid solution was

atmosphere. synthesis
structure,
deposited on the CNT array and dried in vacuum.
It was then placed in a tubular furnace and
heated at 300 C for 1 h with argon flow. The
synthesized AuNP-CNT hybrid structures were
characterized by UV-vis spectrophotometer,

TEM, FE-SEM, FT-IR, XRD, and XPS.

3. Results and discussion

The CNTs were synthesized at different
temperatures—700, 800, and 900 C-using FePc.
The temperature dependence of the growth rate
and the crystallinity of graphitic sheets.
Fig. 1 shows the Raman spectra and X-Ray
Diffraction pattern of the as—synthesized
CNTs. All spectra show mainly two Raman bands
at 1354 1581 cm,

characteristic of a disordered (D-band) and

approximately and
sp?~hybridized (tangential stretching mode,

G-band) carbon material, respectively. In
our research, the I,/I; ratio changes to 1. 33,
0.98, and 0.95 with increasing temperature,
indicating that the crystallinity of the
graphitic sheets progressively improves as

the growth temperature increases.

——
2y
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Fig. 1 Raman and XRD ofsynthesized CNT at different
temperatures: (a) 700 °C; (b) 800 °C; (c) 900 °C.

Another specific characteristic is that
their Raman spectra show an additional weak
band with a small hump at around 1617 cm™ (D*



line), attributed to the disorder—induced
features observed for aligned MWCNTs.? In
these results, the N atom from FePc may be
dissolved and precipitated with C during the
growth of CNTs, resulting in N-doping to the
grown CNTs. We can identify the
crystallinity of CNTs from the (0 0 2) peak
in the XRD pattern.

The surface properties of the synthesized
CNTs were investigated by FT-IR and XPS

spectroscopy. In order to characterize N on

also

the surface of CNTs, XPS analysis was carried
(Fig.2). The of the
synthesized CNTs were investigated by FT-IR
and  XPS

characterize N on the surface of CNTs, XPS

surface properties

spectroscopy. In order to
analysis was carried (Fig.2). Generally, N
CNTs can be
distinguished by four different XPS peaks
of Nls: 398 eV),
pyrrolic nitrogen (NPYR, 399 eV), quaternary
nitrogen(NQ, 400 eV), and
Increasing synthesis temperature from 700
to 900 C decreases the N content from
4.13% to 2.85% in the obtained CNTs. In
addition, N, and Ny

which relates to the amount of

incorporation into

pyridinic nitrogen (NP,

oxidized.

concentration decreases,
chemical
functional groups. These behaviors correlate

with the surface nature of the grown CNTs.

a b

Intensity (a.u.)

Intensity (s.u)

o ws  Me o W3 e 3§ s Be
Binding Enerzy (V)

c

Intemsity ()

Fig.2 XPS spectra of Nis region for the pristine
CNTs synthesized at different temperatures: (a)
700 °c; (b) 800 °C; (c) 900°C.

As the CNT synthesis temperature increases
from 700 to 800 °C, the AuNPs tend to disperse

more uniformly on the CNTs (Fig. 3a and b)

When the temperature increases to 900 °C, the
AuNPs  no tend to
homogeneously. The synthesis temperature of
CNT governs the AuNP-CNT hybrid structure.

These features are considered to correlate

longer disperse

with the surface nature of the grown CNTs. The
good dispersity of AuNPs on CNT results from
interaction between the thiolate molecules
capped on the AuNPs and the N atoms doped into
the grown CNT.

> At e oA e T

Fig.3 SEM images bf DT-modified Au—assembled CNT
hybrid arrays. CNTs were grown at different
temperatures: (a) 700 °C, (b) 800 °C, and (¢) 900 °C.

4. Conclulsions

We synthesized a high—density and uniform
assembly of AuNPs on CNTs by a facile method
without any surface modification of CNTs. The
synthesis temperature of CNT governs the
AuNP-CNT  hybrid
nitrogen concentration. CNTs synthesized at
800°C exhibit the finest particle size and

structure and surface

most homogeneous dispersity of assembled
AuNPs in comparison to hybrids whose CNTs are
other temperatures

to CNT contributes the

synthesized at
Assembling AuNPs
electrical conductivity enhancement of the
CNT hybrid array.
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