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[ABSTRACT] In order to improve the electron beam deflection scanning frequency and magnetic field uniformity, a low

impedance deflection scanning coil for the electron beam gun is designed, employing the Helmholtz air-core coil. Adopting

the finite element analysis software ANSYS workbench, the magnetic field distribution of the deflection scanning coil is

simulated, and the electromagnetic field in the coil is measured by the gauss meter. It showed that the analog data is consis-

tent with the measured data and the magnetic flux density and uniformity of the magnetic field inside the coil could satisfy

the requirement of the electron beam high frequency deflection scanning. The actual scanning test showed that the coil can

achieve the two-point electron beam high frequency deflection scanning, reaching a 30kHz frequency.

Keywords: Helmholtz air-core coil; Electron beam gun; Low impedance deflection scanning coil; Simulation

DOI:10.16080/j.issn1671-833x.2017.12.089

PR N B AR o B AR R, M R S
] e 4 1) LA A AR, O 307 X R IR T
o T HUREEA ARE R R I/ IRTE T
KA, HAREE BA O R A O 20 BLBRAE BE A
J7 VR, 76 KRB G e M i 75 T HA7 W 8 A 40
o R A G FAT B Ve BT, SRR A S B
YL, W T B TR BRI S 2% o AR, T
HL T RO L s 2 T AT AR e A v R A B 4
URHEA TN RV AP AR IR

00 S i B A T 2 B 7 £ ) R T 4 i P R
PRI 2 AL, AR AR I R A A AR IS

GV, T Y S R AR e R A AR AL B RN R e
o BEAMIUFFIZEE BRI R T K TAE, IR BUE T
W5 3E# . Kolenic %5 ' Fl Riithrich % P13 5i4E
AW6060 154 FIEEER R AA B I8 st D ; 56 E NASA
K TR 2RO F-22 8k & 4 8 X F )
LT A R R A A 55 A, R A K
IRAETE M BRI 161 PN P, R 22 AR K e AR O T
b TR B, 5 EAMNEAFERCR2ERE . BT, F Al
FHI e A1 L2 V8 22 IR IE 454 | I 2 P SE 2 174 P b
MITELR R oL R 7 AR I, BRI P AT RE 22, &
B P vR B R Sy 225 Sy — L R T

2017 4355 12 9] - BilE A 89



PN
H%&I RESEARCH

TGOS AR, A e A 2 BBl ) SR BT R, Hh I 3
Rl A i e TR R IR T IkHE" S IR e
BIo A S g b TAE i, BARME S I w414
FAS AR B0 A, R R A, I 5 S
FEAE B R, R TR DR, B R o
B WG SI MR I BRORIE S T AE B e A 2
B, X4 A L o 22 AR AR R AR T i R A Je H AT

Helmholtz £&J&IA] VL= 4= Y5 iy ie 37, 3¢ Hol A
EGETT AT AR AT T AR B RS AR A G
T RE R A B 2R VA T w4 B i 7
5B 5 JET Helmholtz S5 H1 T HIREB U Im L 5 22 18], IF
LT U AR R BT /AT, SR A BRIT o #r
AF ANSYS Workbench #E17HLEGE 5 B, IFXF Tl
PR STl 2 41 4 2 B P W 47 o A A 7 S B i, £
FLAE IR SSRGS ARG Irise B TAE X
) B % N7 68 8 R 7 ¥4 5 1 m A L L R v Al
HHZKR

1 (REPEEESARIET

M HA — )R ) L R A A B R L 4 4
L G T DR R 32 BIRE AR 2% 0 T AR A
SRR TARAEZN L E RS, th TR SRR =
M7= “ 2R RO P i AR 4 R
PR R EEE 1 Ca) Fis,

K1 (b) iR B ALS i AR AR 1A B A2 Dy,
=124mm, PE)FE HL D . =20mm, & L=100mm. BT
THIZR R T 22 2 AR AR A ()i AR AR A
TR T 28 JE T R 7 (5 L T 2 3, iR AR A 1 254
L A2 B B RT 2R AR

(1) KJE 24 < 100mm;

(2) B ZRpEEE 2d = 20mm;

B4 L Dazlodmm L 20mm
aln | |
b ., O-/ _ _
wakEs — ] [ i I )
(=)
tikter — ) (U a1 | s
VEINER
Lokt 3 }
(a) o ol R4 5 (b) A for 2
IS

B BFREEREEENSEREE
Fig.1 Schematic diagram of electron beam deflection scanning
process and the gun block
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Fig.3 Schematic diagram of Helmholtz coil
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Fig.4 Schematic diagram of electron beam high frequency
deflection coll
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Fig.5 Finite element model by mesh generated
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Fig.6 Distribution of electromagnetic field on three paths
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Fig.8 Electron beam scanning experiment of two—point jump
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