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Field emission characteristics of the carbon nanotubes by
controlling thermal accumulation
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Abstract: Since the field emission properties were reported in 1995, the carbon nanotubes have been
regarded as the most promising material for the cathode. The field emission properties of the carbon
nanotubes are measured under different conditions in order to improve the field emission abilities of
carbon nanotube. The effects of thermal accumulation of the anode on the field emission properties are
studied. The results show that higher-current and higher-current density could be acquired by suppressing
the thermal accumulation.
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Fig.1 SEM micrograph of the carbon nanotubes
~ CERTEIPR A
2 HEpIER

5 % Gt 0 s 405 B2 2 1 Fowler Al Nordheim & G HE S R G UY . AT E « % & — AN b o 7, Hioy
LK TP gt ZRETR PR G, FRASHER T ZRRBIINMmYA . EXHENERET, i
St JE 3 S E R TR

J= 6.2><10’6L EZexp (—2.1x10°¢%?/ E) (1)

(¢+ ﬂ)l/2¢1/2
X IR ERGRREE; phRIHL; ENRGRTBEGWE; ¢ MR
() AT, e SR T S G L O B 5 R S AR AL ) T e R S T PR 3 A A 6 o Sk I T 1 R A X
BAbH, AIfE F-N X &
In(J/E?)=a-2.1x10°¢¥2/ E (2)
KX RETRMEAEGME E=U/d; U NBHABKRZEGRE; d BABERZEARE; 5L FRREEI=I1/A,
| kST, A gk S,
B AT 2 (2)F-N 6 R A 75 5],
In(1/U¥)=a-b/U (3)
B @), MG ILmE, Hin(1/U%) 51/U N 2LE LR,

3 EWAMXESH

P& 2 Sh R A O A TR AR A5 i 3 & SR A R, I/ 2@ A ST 1-U gk, 1 2(0) kX F-N il £k .
TETFMEL R, 0.8KkV BIHLE TG TR AL IR, 24 1.4 mA, AELe R BHAH R, & BT BH M =22 ) 5 2
OB IR, BRI K T R IR L 2 BEAR M — 5 R R, FEAMINE I AR TR, BRANK A 1Y 3 i B 22 1 R
R H 9 A%, ML EAR N S FIHR KA, fFFEERetd, ZH2M0REE. KER PR
W 55 ol e A A AS BT SRR, 68 B AW A F B A % ek 8 A W T T B BB T A T v i R B R R AR, R R
A ] fiff BH R BT LS B ARIRR AR . Ak e R AR R, AR T I B, AR BUR, B
BRI H R TG 32 0 — 25 38 T AR 45 50 K 37 % L 3

B2 b, AR A S 1-U IR AR6H, F-N IR IR R4 Xt it o X0 A 7 BB B R LA IR A 17
LT, kSRR F Bk H R X B R T A N R I R T R S, R G PR A 1 R 4 K A 1 L T R T
i, ATZAMASTE . B R ORI O, B R R G K, BRAOR A B 3 & BT G R, R OR A I /N R R
oksih, HAE DRSNS T AR, R s A G PH A 5 S A B AR A T T 4R S S5 3 & AT, STk
13 e SRR AR K, T S [ VE S B0 AR 1 3 & 5 1-U IR A6, F-N i AR 2 4o X i 4 i .

3 R kRS T RS, B 3(a) LT 1-U M4k, Bl 3(b)h HXF R F-N £k, Frfi
FH B Jok b B YR bR b 5 R 50 ps, FEE MR N 100 Hz, fZS ok 5%, HIE 31, 7E 1.65 kV BIHE R3S T ik
KEHEF, 29 9.2 mA,



T A = sz S B2/

%5 4 4] P OkE: AR R KE L SR R 531
1.6 T T T T T T 1€ T T T T ]
1.4 } 4 [ O

O -
1.2 b r L
1k 4
<
1.0 p r L
£ 2f ]
s 08} p . L
S L3k -
3 =)
5 °° T 4} .
8 04} 1 L
£ -5k r
5]
02 F - 3
6 4
0 p s=—a—nun—= - L
_02 A 'S A A A A -7 [ s A A A b
03 04 05 06 07 08 1.0 1.5 2.0 2.5 3.0 3.5
anode voltage/kV w
(a) field emission curve (b) F-N plot
Fig.2 Field emission characteristics under DC test
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Fig.3 Field emission characteristics under pulse voltage(50 ps,100 Hz) test
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Fig.4 Field emission characteristics under pulse voltage(50 ps,100 Hz) test with the anode cooling by oil
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