O

Faculty of Engineering [*—— '7 —

Tokushima University

FRET/BEORDEET INA R
F: Mt RFME. FRBLERT]

FEZIR HARER

“JRAMRR TR TR SN

Control w,
¥ |GaAs/AIAs| GaAs/AlAs GaAs/AlAs |GaAs/AlAs
Input W, DBR DBR

>/2 GaAs\ Cavity layer
 REEBRRTFOEOOFERL BR=EE RGBS

cavity mode  cavity mode |/2w2-w1

Signal
(FWM)
W3=2W,-W,

cawty mode]
00000 - FWM N('?s

1000 “
N
ol 1l “J‘f ‘

1460 1480 1500
Wavelength (nm)

.2 .7‘5/&7%/]:!5 =] 1§%tkjj:\"|'30)7\’\0/7|‘)|/

Emission intensity (counts )

=)

T T T 1
1150 1200 1250 1300 1350

Wavelength (nm)

. FEARIRBEEICS T IAMECLDTRRRELARINL

BEERSCHRISIHLLVEBEESERRERZFZRE
L. ZDEBEMIMELED TOET, GaAs/AlAs S BIERM /NI
HIERZEHAEDLE =R EHIRF[EE (RN EAVTAEHD
J'l:aaiﬁﬁﬁr_é‘u—:&) M KESBEZIALTHEDSIVEER
EMETIRFTT . CNETIZLSuMBICE HAFED K EE
BIESZMRLEL, (B2) —A. hAsEFRYMNIBEERE
HCRELFBREAEDNREZHEL . FERZBREEIRSBEEL
HAEHETIpstLVSBERICENFEONDIEFINETICHR
SELTEELI COEFRUMNEFIAT HIEICKY, SHITKER
BREBRESEZ{IHORFHREDHRZTEDTLET,

T REAHBA KRB FOBH K THATINIVYKEBHIZF

£95H. BETERIATHHEIDFERRFOREICD
RYBATOEY . BERHIRFBEEICIITRREALZDER
REEZFRIHRFTIAN. BMXRLGERRRED=HDE
EGHBERREGREGLZRREADRED OO RRERE
FL—HFOEREEDTNET , CNFETITAsEFRYNEFEMS
BEELEBERRFBBECEVTEMEICEKSIZRERNLE
BRAILTLWET . (H3)

NODOAREARBERZYIELRBTERLTLNET,

S K TH-SETHE
HM:RILIMAZOR-FEERIE- YN
E-mail: t.isu@frc.tokushima—u.ac jp

Tel. 088-656-7670>

Fax: 088-656-7674

A o

HP : http://www.frc.tokushima-u.ac jp/frc—nano/




O SBARARRIEIERTFSANYERERFOHE

[—0—F: $MERT wEen, #7me]  FEEEE JtHE &iA

_IMﬁ pE15 ;—DBR

S
i
£

un-DBR

EiE#GaAsE iR

FIAILY
B

E-FRARBEIE
TNV TR

2RRL—Y
SIEEHID

e

TEREE —o
[%%f%%?é]

EFkub

MBERLR &V T/ B
TRICKSZEIEEE

FINILYEAD
BRI ESR (E—F
KDERRHEE) %
=59 #HiREE

[2&#%%2%?##1&]

IBHI BT

;5 L IRAREIE

=EFRFYFDAFME

- {725 nm

AE:

TINIVIEBHIRIZEDD AT AA—DUT BER
EEBAEFIRERICTEMOFRD—DOT, EHHE~D
EREHIELEXRARNERICITHONA TN S, BRI
BNANRFFEZEHIELT. BENGHEERIRSFICKLH
LWVMIATOEEBETINIVYEREZRFOREEED TS,

fEEHIRSBEEIL. II-VIRIEEYFERIZKE3DDT
59 R ZEBIEDBRIE)EEFRIYNEET 520N H RS
BTHERING, T RN TIERLTEEFRFYNEEDH
AATZp-infEEDHE—HIREFE. 2R EICENTE
FrybrZzd OB ELOE —HIRSFZ. » FHEIERY
S — (MBE)ZEIZEYERBIDYINZIEET S, CD2DNDT
EOINEEEESTHET. 20D0HIRB[E—FRZEo1-
EAERIRBDIEEZES, COBEX. 2ERREHR L —T L
LCTHEREL . MO AE T 2RI A FIEEIZKDTIA
IWHERKEDENERRENAGETHS, EBTHREFNE
FIOEREHET LT, BIUEAICKYEREMET SEE
DTINIVYERERFELED BRIRWLWNBEZLEARARFIE.
TINILVYBEFBAERET HHLLNERERELTHAFTED,

S KT -KBTFHE
CISHES T

E—mail: kitada@frc.tokushima—u.ac jp

Tel. 088-656-7671 o 4‘\\,
Fax: 088-656-7674 »

HP : http://www.frc.tokushima—u.ac jp/frc—nano/index.html




=

Faculty of Engineering
Tokushima University

[%—

BFBRIEZX O —(Z&BINAsEFFYFD ER

—FK: 9FH 1T 4% —MBE), B FFvyHNQD)]

FERE MREBEA

DT ILEF—TpRInAsEFRyrL—HF DR

20 1.5

[ O S -
L
s o emI
[ —— -
s = = o
- . = = = =n
[ ¥ = B
L e S s oEa
B S SO & =
- .o S =2

L — ]

-
(S2
2

(S2
N

P60 7200 7300 1400 1500,
Wavelength [nm]

100 200
Current [mA]

Output power [mW]

o

0.0
300

o

.1 (a) 10BHEBOOR—T pEInAsEF YL —HF
HEOMETEME (b) BEFFYEL—FD1.3um=ER
FEIRARIRL

Voltage [V]

QE—EFFyrRICAIT-EBEINASEFF YD ER

El X (b)

SO,

“_'>\ -

Z )

5 X XX

c

- |1,
915 920 925 930

Wavelength [nm]

2 (a) IEZEInAsEFFY(1x108cm2)DAFM{Z
(b) BE—InAsEFFybDOMEFRUBREFS FHLIEKR
BEWIARILERY L RARTRL

935

BFEIRTHIZHACADHSIEFRYMNIIERMENDZDE
EDEEEXREFEEOELL—F 0, EFFEHRIMIZE TS
B—NXFOEFILONAFRANLRELTHEFEINL TS, £
DEBOEHREIEDT=HIZ, ARIZIEL-ERERINASE
FRYCNROLEN TNV, B FHRIEFFTL—EIZKDInAs
EFFYMERIZET K EIT o=,

DBexTILAR—TF5ZLT. ALR—TETEHEED
BeZK—T b #$920% DRI EIL XS, KUSLVEEE
IRFHEEERL, M1(&G() 10BEBIN-EFFyrL—
HEMROMETEMEZEDG 3umIZH TR IRARIMLE
I BN

QIhAsDEEFREL—rEEAL. EFFYrEEZFEL
St FYrDWEIE O A ARFIZH T DGaAsHF R ER RS E
BEIZKY, JARERBNVITTOURENLEIFIL, By
FOREFIRENCDBEBLERNEBIz, T F—E>Y
[Z&Y. B FD R EBIREFEZEATEEICLIz, ChoDR YR
[CkY, B—HFRE B—FyrEREHEEELLI-E—FyY
N—HDEB, TV T IR FRERIZF S L=, K2
[Z@)IEZFEINAsEFFYCDAFME ., D) BE—=FRyrD
BFRENSDBEMIAMLIRYEVRAZARIMNLETRT .

N HEEIFE
HfLEYMFEBARODATOIER XD —
E-mail: kumagai@frc.tokushima—u.ac,jp
Tel. 088-656—-7641

Fax: 088-656-7674

HP : http://www.frc.tokushima-u.ac jp/frc—nano/




@ Field Electron Emission studies of Nanostructures
Assistant Professor Pankaj Koinkar

Faculty of Engineering
Tokushima University

Bm VAW AR

s 5445030 0w e 2200 SEO

B.A. Gauge
-—

FEM
Chamber

Heater——>

Figure (a) : Surface morphology of various nanostructures

Screen
(anode)

Linear motion

Substrate

UHV

Chamber |
1oMQ

Resistor

C ]
Electrometer

High Voltage
Power Supply

* [ ]
350 . \ /
300{ _. [ )
g S, /
_ 250 " [}
3 .,
é 2004 e .',
§
51504 0 e c L
..
1004 ,Q
(]

Current (pA)

05 10 15 20 25 3.0
E(V/um)

35

0 50 100 150 200
Time (min)

Figure (c) : Typical I-V and I-T plots with emission image

Content:

The deposition of nanomaterials (such as diamond,
carbon nanotube, oxides) and employ different surface
treatments to study electrical properties as shown in
figure (a). The surface treatment leads to favored
surface properties useful for electrical properties.

The field emission studies from various
nanomaterials like Carbon nanotubes, ZnO, SnO, GaN,
INN and to investigate the effect of the structural
modification on the field emission characteristics. We
have carried out field emission investigations on PANI
(nanofibers, nanotubes). The field emission (FE) current
versus applied voltage (I-V) and emission current
versus time (I-t) characteristics were measured in
planar ‘diode’ configuration in an all-metal vacuum
chamber evacuated to a base pressure of 1x10-8 mbar
as shown in figure (b) and (c).

The promising field emission properties exhibited by
nanostructures lead them to play excellent role in field
emission displays (FEDs).
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