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Abstract During the operation of a neutron generator, D' ions are accelerated and bombarded onto the
titanium target. During the high-energy beam bombardment, secondary electrons are emitted from the target surface,
increasing the power supply load and affecting the stability of the system. This study investigates the effects of
different electrode structures on chamber temperature, vacuum level, and neutron yield. The results show that the
shape of the electrode waist hole directly influences the number of secondary electrons escaping through the hole,
which further affects the chamber wall temperature. This leads to the release of adsorbed gases from the wall,
increasing the frequency of high-voltage arcing. The transmission paths of secondary electrons were analyzed.
Simulations indicate that some sputtered secondary electrons from the target surface escape through the waist hole
and strike the chamber wall, some impact the inner side of the electrode, and a small portion are accelerated in
reverse to hit the ceramic window. These simulation results are consistent with observed physical traces. Based on
these findings, experiments were conducted to suppress secondary electrons using resistors and magnetic fields.
Results show that a 30—68 kQ resistor effectively suppresses secondary electrons, achieving a higher neutron yield
at a relatively lower current. Additionally, a 1.3 T remanent permanent magnet was used to create a magnetic field
of about 100 Gs at the center, which effectively deflects secondary electrons, reducing current by approximately
23% without impacting neutron yield. This demonstrates effective secondary electron suppression. Overall,
maintaining the internal vacuum within the electrode, minimizing or avoiding openings on the electrode wall, and
implementing effective secondary electron suppression measures can improve the stability of the neutron generator,
thereby extending its service life.
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Fig. 1 Compact DD neutron generator integration platform
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LA 3 T O Sl R R O T 2y
BN [T S R, 77 A U TR . IR RN
ST s ERL A ST, 2 A B e e o
AW PIBCR ST XA, X SR RS 1
ATCRS ¥ FEL VAL B ARG 0, L e P R AR AR AR E
BAT, AR R AT 22 2 B

2 BREEFLX ZXBFHER

21 EAERMESFEZENFM

A SCWEFE i 51 AR 5 A (R =) dn 5] 3
e, BRI A A BT, 55 120 mm, AR 144 m,
RAVEG /NG B HAR A B N 2 BirR, B H B AR A

THEAEARN, SRS 2 A e e B |, JF i
AR RGO o D T 2 A A P s (]
(B2, I A S B I, DR UE SRR AR S 1 i, A P A
PUANTT 1 X R T AN AL . AL iR IE
A A B ) L 22, LI [ P S SRR T ™ A B T S — i
LT AL Y B R A I T
FEREFLIAR X 2R G0 HL 25 BE BRI, AT 22 UK ]
TR SE G, 7R s s S A 2 IR (N 2 7 )
0 - AT £ L2 Y ST, G TR 4 TR

() |.43ﬂ1.| (b)

P15

K3 W aEIE . (a) ZIENEAL, (b) R AESL
Fig. 3 Electrode structure. (a) Slotted side hole, (b) circular
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Fig. 5 Effect of waist hole shape on chamber temperature
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Fig. 6 Chamber electron sputtering traces
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