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Abnormal Drop of the Breakdown Voltage Due to the Dust Layer

in Negative Point-to-Plane Gap in Air
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The abnormal drop of the breakdown voltage due to the dust layer in negative point-to-plane
gap in air were investigated to study the characteristics of the back discharge phenomena. The
breakdown process of the trigatron gap were also investigated, and the mechanism of the back
discharge was discussed by investigating breakdown characteristics. The result is as follows:
when the paper layer was attached to the anode surface, the streamer pulse different from
Trichel pulse was observed in the time interval of the Trichel pulses, and the streamer pulse
seems to play an important role for the formation of the back discharge. The breakdown
characteristics in the gap due to the back discharge were similar to those of the trigatron gap,
and its mechanism was explained by the theory of the streamer breakdown. The negative ions
produced near the tip of the needle electrode move towards the anode, and the electrical field
intensity of the dust layer increases by negative ion accumulation, and the streamer produced
through the dust layer propagated to the negative point electrode, and at last, it was led to
the spark as completely breakdown in gap.
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Fig. 1 Experimental apparatus.
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Fig. 2 Electrode structure of the trigatron gap.
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Fig. 3 Relation between the critical breakdown
voltage and the gap length.

BH1018 X g, Vi bR EXeB s o dERT LR
D FH v v TSRS 5.

15, W TRBENCNE S8 L, BBEV oL
AR LT MP, TP @il sh, Sbic lo 25
10 gA T 5 kBB R M S @ i oEE Lo
LAY AR FROFEES BN ShIpDd VP, D
Ze360%, WOHE & ERBEMIHE L brBEL
e RIRIRIET, WHRTF BRI DD, I ©
BE L b v REERLIET. 35K o kWL
WRT OFIIS D bt (Bl ~FD - THT S A
FY = ROBENRBEHEND L 5> TF v v 7
SRET 5.

B3z, ar (TP) % XOKEHBREE V', Vs
L¥ ey TOES [ BB ERBEMCES =01
cm DR NFEIRLBE L Lot L
Kb DTHS, FRHFERE v v FBT, WEHNEX
Biao TP BEEE V' BHAE LB ao TP
BIAEIE Vi X 0w SAEWERE Ol g ER
B Bhioh - 7ot NPC ¥ X VK IEBIAEE
B R bh, KaAESenBaoKERE
V' 13 E LInWIBE O KIEBE Vs 0i3iF 40% BE
FOETF L. LnbEERC &L, fiF0Fyy 7T
11 NPC 1387w Vs 13kE o NPC BRAERE Ve
PTFOBEET TP oK E~BELCWS. D
Lokt V 2 LA X5 LT BEMO SRR

135 (59)
B r=0.2cm
oVs _
80§~ 'AV-}}Z“B cm,
°® Vé} ~
_ . AV 1=5cm
0 -
\
604~ ¢
?f/ { \ O/O
2 g Lge
S °
=~
S\ o
o\e g o3 .
B \8’8/
20f=—a
0 L 1 L I
0.2 0.4
¢’ (em)

X 4 BERBSEEEEKOE I OME
Fig. 4 Relation between the critical breakdown
voltage and the paper thickness.
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Fig. 5 Relation between the critical “breakdown
voltage and the point radius.
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Fig. 6 Relation between the breakdown voltage
and the gap length in trigatron gap.
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Fig. 7 Relation between the breakdown voltage
and the length of trigger electrode in the
trigatron gap.
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Fig. 16 Typical oscillograms of the corona pulses observed in the trigatron gap.
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Fig. 17 Scheme for the breakdown mechanism in
the trigatron gap.
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Fig. 18 Scheme for the breakdown mechanism due

to the back discharge in non-uniform field

gap.
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