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Ui e de Al dRbgor ARgH= YuEA C60  EEH
(fullerenes), Z##-E}de ALY g7 e]E  ¢YAH(concentric  graphitic
particles); Si, Ge, &3, SiOX, GeOX ¢} #& 2Alol= H3 e s = B
F 8AE AR 7] 2 F7] Yoo/ vb i & = (nanowires/nanorods); A E &
7Fhal =9} 2 JM] = (carbides); ¥4, BxNy, CxByNz MoS2, @ WS2 53

9 e 54 247 A" A E(nitrides), &3S (borides) £ ¥ 4

o
=% H(hollow nanotubes); 53 £ Y=JAE X3t =4S on| sy,

UrgzEde] dukdel BEA F sy 7124 FAde4e fuA
(dimension)°]t}. &}e] YUzl UYxeBH e vrololojs H &S 3 HEko
A 1 mfo] =& o]&te] TS zt °of =4 54 A4S vy

B g AoA AAHo=m HFx3I nZES A 6,280,697(Zhou et al.
'Nanotube-Based High Energy Material and Method,)¥ &A-7|8 x=5H &
Zol Az % 1 g A= EFAEAL 55 JAEL T

B Ao AA Ko R FFd Z2UHE A 09/296,572 ('Device Comprising
Carbon Nanotube Field Emitter Structure and Process for Forming Device' )
= g2 YxeFa7hk AAWEFZA(nanotube-based  electron  emitter

structure)E 7RA|8FaL St}

B AAHow Hx3 ZUHIS Al 09/351,537('Device  Comprising

Thin Film Carbon Nanotube Electron Field Emitter Structure')® &4 F9
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ET2E MAeka it
Hog FHx3 vl=FEF A 6,277,318(Bower et al. 'Method
for Fabrication of Patterned Carbon Nanotube Films)& F2HAde] w®lsty &
A UxeFE A5 7189 7hesks e JhAskaL Q)
B A e AAH o R FEeE vrE3] Al 6,334,939( Zhou et al. (EYHIT A
09/594,844) 'Nanostructure-Based High Energy Material and Method')+= <2+
g4 555 1 FH8AE T OSHYE gv YxTx2dgaS JiAEska Al AT =
A& e g §8& ol F&3 AL=E 7Aoo UTh
2 gAAd HAAHow Fxd FYHE A 09/679,303('X-Ray Generating
Mechanism Using Electron Field Emission Cathode")© Yx=7%% /3= &=
A& e X-A W= FAE fAIskaL Qdt
2 gaAe dAadoer Zxd FUU3 Al 09/817,164('Coated Electrode With
Enhanced Electron Emission And Ignition Characteristics)+ A 1xpd =24, A
2AE£XT R A7 AHAEFY HAS g B Exd 84 YeFE-XEEE
Febete A= B A7 A= e i tutol & RISk 9l
A dAHeR Fxd FdWHE Al 09/881,684('Method of Making
h

Enhanced Field Emission)& 7 WEEX4S 7

oA A

A7) 95kl thefn-7)

= /WAlskaL 9l

B4 9 eE(a foreign species)S EYstE 7=

ol ol A I wpeh o] BrA YkFHO S YkgxesdS e 4EdS 2t
] 2 Y FECNTs)E He=A & ¢

~ 100mme]ar 1 &Aool 0.4 ~ 50nme! A
Dresselhaus, G. Dresselhaus, and P. Avouris, eds. Carbon Nanotubes:
Synthesis, Structure, Properties, and Applications. Topics in Applied Physics.
Vol. 80. 2000, Springer-Verlag). CNTs¥ YxHFHuith 3o ©d 1 uto]
E 4d(a single graphite shelD)S 7} 4 9Ja1, o] CNTsE ©HEA YeF
B(SWNTs)e} gtk CNTsE E3F 4] vo-4 aggelE 2
qom, ol#d CNTsE b5 BAUL=FHMWNTs)ZF shrh g B
TERA 58 ~(high elastic modulus), 11$4(high ductility), & dx 2 I
T A (high electrical and high thermal conductivity), &

stability) R $}8+3 A 22 Hold 7|AA HAEAE 2=

=AlzH 2 @IleR H(sharp tip)e zZ7ldEol] 73 %

Ajayan and O. Zhou, in 'Topics in Applied Physics, 80, M. S. Dresselhaus,
G. Dresselhaus, and P. Avouris, Editors. 2000, Springer—-Verlag). E£3| ©4-
UrFHEde o w934 (emission threshold fields) ¥ %2 WEHAFHEE

(emission current densities)E H.elt}, olgjal AL FdgHE(lighting



elements), AAWEH AT ~Z o](field emission flat panel displays), 2R
32 93 72w d A (gas discharge tubes) @ X-A W& Fx¢9f & wpo]lg =
AHAERY A& oA vf=2] AAWEARE &2 & Utk T ¢ B@aA Y

fo7ME= AMA(sensors), ZFAE(composites), 219 =2
(shielding materials), 7=7|(detectors), WEZ-E& HA(electrodes for
batteries), A& A(fuel cells), &~ Eto]lo(small conduction wires), #7844

] (small cylinders for storage) 5°] o1} ol Aty x| gke=r}

A YxFH, Hiedold, yUxET Unrygtes HdPFAHom folx A}
(ablation), o} A H(arc discharge) %  3}8+57]52 W (chemical vapor
deposition methods) 53 £ 7|&=2 AZXdEY. oWl A= £ == 2zt
stela Aol oste] AlxEr. gy diFEe AS AU
(as—-synthesized materials)S F7}aAS AXA oW Atg"
S5 gojA Aak 9 olmgwld¥y oz Az BA UYnHHE O3 uE
-9-the] Fejolty.  tnpo] o] A Eal7] M= S ols Hx=EAE det
A A #E W (supporting surfaces) ¥ oA A3 x4}l HH3}
Bl A" 2ysks Zo]l et At Bi yuFHe e
A E

Ko
o
oy
[@N
D
=
D
e
&,
ni
oy
Jo ol N M orlr owE

& H]5 A (anisotropic) MAA, 71AA, €4, 27134, FH 54
S 7§ JEs WS 2 adE vaRsmy FRAE Z§Hse 3o
Ehciass
Ui EAE 2ol AFREE 202 A Azl AREE 209 A8 48
7 ok dE EW AAMETEEYoldA AARE ANAER ARREHE Yk
Ae= el 718 g3 (eF 6500)s 2Hete 7Fe 2 & 7HAA = kdrh. Eg
sl XA wHo]l ZEwel Agoe A7 £x7F 838 Yolop st}
CVD7|&e &2 & (800 ~ 1200C) % w4 A S a3t widl, ol
S5 Y3l TS HHCVD)7IER U BEAE ZAH AGAIE A2 7
SotA &tk At CVD7sS A5 tedea YiefHe Aghs fragit

AsE 3
S e .
(screen printing; W. B. Choi, et al., Appl. Phys. Lett., 75, 3129 (1999)), A~
dlol(spraying) % 71954 X*E(electrophoretic deposition; B. Gao et al.
Adv. Mater., 13 (23), 1770, 2001)& X3gstct. 18y o5 7|&2 o8 A4
Szt o dE EW 23" ZHUES gk #o] A~ E(thick paste)E FAd5H]
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