595 34 H5 11
2005 4 11 H

T ¥ M
ACTA PHOTONICA SINICA

Vol -34 No - 11
Nove mber 2005

5 B R TR B U L OB 9

FHue YEA

aEA & om

AR FATFEECFHAPFREN S FHARERE LI E, 754 710069)
(2 BRVGIT S R 8 22 515 B B R 20, 75 % 710062)
(3 o [E B} 2 B 7 208 5088 2 HUARE 52 B, 78 %2 710068)

W E FHRENETTSERMNARFTHNRMLER LKL LE NRET SEMREEHLRAE
LA AR KA 1064dnm, KHAEAFTRAE FEELRKA 80nm. HRMAE ERR
BTHARBENS BRSO E R & T EF EF LR ME(E A 685nm ., 719nm = 894nm.
THBARIMABZEOLTERATRNK BFRARHAREHFELEEAFT A REB2BH BT

Rk

XHIE RMAEEERTE AR LR

FESES 0433 SR AT IR D
0 5|8

BROAAKE RFERKRER BEMEFROL¥ S
RS R FE B ORERE 2 R R 2 AR o R 2
FOUR A AR B - R O R
A BTG 5 A7 5 R W8 1 S5 7 TH RS Y
AT NG L X5y 4K TR 43 Sy BRRE 4K A R
ZEEQORE - BRENAE R MZREALZ.Z
PR 3 A 0.34~0.40nm™. MXIWE. T £
REAE I 25 Al EC FORE A Y 25 0 B4R B B BT SR B
A EREERFEREN - KERY, Tk LA T
RZREE I BRI (X T SR
H T A Al 1 B AR A IR A RO B A LB
s AT RN BT T - R ol 20 2 BEAE A JE etk
ROCHT I B B A - AR SOXT 25 BE ik 94 K A Y D A
RS e F LR BEAT AT Y - BB 2 R
R T (R AE B RO 4 K RE i 4 Al Y R R LA R o
KA BT RT R N RE 25 B 20 A 7Y 52w N T
PPEEERT N BERS S LR SRIT, A
T - B — B XU BRI T TR
I 5 B 25 R AT TR -

1 ZEAPAREENLINR LR N

B EFIND P YAG BOLEM T LU Bk 9
KR WOEW Ay 1064 nm . fKFE N 35 ps B E M
HH 10 Ha WL B EAL 0.1~10GWiem”
BB PN ATV - SR 90 BT B ECH D 1 5 N SEE Dy
1] g 907, 5% 06 43 e e B T 4 ok B Y 3O
W HARWIE L AT LA W GOK BRSO

Tel :029- 88307846
A5 B #2004 09- 16

Email xjcjyyh @163 .com

e — 2 B8 B UE A ROEIE - e g AL T
780nm. X4 RV fAL LA (10640 m) B LI
K22 BEGORBRAE , W] LLAE AT DL 9 B AR 2L B ) e
ST O B - WKL R B a0 T
K5 R T A 2 I -

Energy/eV
32 28 24 20 16 12
- L B T T 1 v 1
é 3000
2 i
é 2000
8 -
g 1000 -
é 0 T - T T
400 600 800 1000
Wavelength/nm

B 1 BAkEmAEELHNE

Fig -1 Photoluminescence spectrum of M WNTs
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Fig -2 Absorption spectrum of M WNTs
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Fig -3 The optical frequency upconversion process

of MWNTs
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Abstract The absorption and photoluminescence specirum of M WNTs have been measured - The optical
frequency upconversion has been observed from M WNTs .- The photoluminescence spectrum »which was
observed on excitation at 1064 nm ,consisted of a broad structured band ;peaking at approxi mately 780nm -
Van Hove Singularities (VHS ) in the density of states of multi walled carbon nanotubes have been
discoveredfrom absorption spectrum - The peaks scorresponding to VHS located at 685nm ,719nm ,8%4nm -
The mechanis m describing the underlying processes shows that the excitation involves double photon
absorption followed by non radiative vibrational decay to the V HS states - Subsequently , the luminescence
is produced by radiative transition -

Keywords Carbon nanotube ; Van Hove Singularity ; Frequency upconversion
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