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separated double magnetic lens systems

~
curvatures of single magnetic lens and double magnetic lens systems are investigated at electron optical magnification
excitation in a certain scope
)
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A large cathode magnetic-focusing framing image converter tube is designed and developed. The field
curvature measurement

Based on optical lens imaging principle, the approximate relational expressions of the imaging excitation

variation with the best image positions of the off-axis object are derived in the cases of single magnetic lens and
image surface equations are fitted, which are experimentally verified by use of the proposed method of field
OCIS codes

It is showed that computer simulations agree with the experimental results within a certain
field of view. Both of the best image surfaces of two systems are paraboloids of revolution. But the field curvature of
double magnetic lens system is obviously smaller than that of single magnetic lens system

Itrafast optics; image converter tube
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It is assumed that the shape of image surface does not change with
Accordingly, a method of field curvature measurement and decrease is proposed
Then, by virtue of Matlab programming, the best image positions for off-axis point objects are simulated, and the
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Fig. 2 Field curvature analysis of double magnetic lens system
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Fig. 3 (a) Imaging model of framing converter tube with double magnetic lens system;

(b) distribution of magnetic field of two systems on the axis
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Table 1 Simulated best image positions and spatial resolutions for off-axis point objects

Imaging system Off-axis distance /mm Best image position = /mm Spatial resolution /( Ip « mm™ ")
Double magnetic lens 9 248.8 10.3
Double magnetic lens 15 246.7 10.3
Double magnetic lens 21 244.6 10.2
Double magnetic lens 27 237.4 9.1
Single magnetic lens 9 246.5 7.1
Single magnetic lens 15 243.0 3.9
Single magnetic lens 21 237.0 2.1
single magnetic lens 27 231.8 1.3
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Fig. 5 Curved image surfaces obtained by computer simulation for (a) single magnetic lens and

(b) double magnetic lens systems

4 ARARAE Tl i S 5 I

ARG IR R FH B 0T A 1) K T R B AR AR OB AR S5 M &) 6 T/ . K T AR B AR A4 A 1 4 1T LA R
SEA 72 mm X 12 mm B8 GOH A5 R LR R I 2E G MCP O BE FT SR 5 R 48 (CCD)Y . BT MCP
HAT RSF A 40 mm X8 mm (R BCHT 85 460 R i 08 B AR A 45 58 76 7F MCP b ik 4 2: TR U5 R . AT
X5 225 Al A7 T 1) 4 ) 43 5 ) FH ' 220 2 AR 7 BF AR it 0 ) b 220 ) 45 o 235 T) 01 36 1) 4 S5 8 e 4
FMOERST R 3 mmX 3 mm /NI g X EA 0 2, 5, 10, 15, 35 Ip/mm., WK ET, B4 % 4h
(UWITHE R R S R . ML 55 I L — 3.0 kV, MCP B —560 V, bR +3.4 kV, #
75 58 2 BEOBUIE AL 1) 07 58 T3 D0 A5 B0 37 B 30 ol A T B W FEL A Ry 03440 A5 WU 37 5 30 il 8 A5 1) il i
TH0.240 ACH F1 0.385 AUF) . SER IR E N 28 IR #EHI7E 1.0X107° Pa LA'F .

magnetic lens

cathode MCP

£ \\
O CCD

UV light anode phosphor screen
6 SEEailak AR gL I A 45 44 4]
Fig. 6 Schematic of experimental system

K7 A8 o35 i th 1 A [+ Dl i F O B 3 5 AR XG55 B8 AR R AR 25 2R . el TBT 7 mI L BRI 0B A
JAR 5 il s 18] 23 R T B, BB 12 mom RLAR DCISUE C RO, 8 55 080 AT (8BS Al 15 mom AR A5 R (R R
EIE=S 18] 23 R B BN A rbo e AR USRI B 20 R T RSl 20 mome LAY S HE R A BE LI 21 2 1p/mm
SRLUBURER Y R85 OF B STl X AR B 22 . E A RE M IHEAT R 805 B . ML Z T L 8 UG 2 55 i AR
(19 12 b = 1) B R A AR BN - G L B 9 oo AR ATE A B I S ) 0 B R L R RO A 15 mom A e A A
G ATl DX 25 0] 20 BE R AR R AN AE . BEA1 . 27 mom &b fe A RS B L AT BETE 28 43 BE 2 1p/mm MY SR8
B XA EBGU RS R — B0, b g il PR 5 A LR R O 52 9 B0 LA B AR AR R e AR R (6) SUFI
(10) 3, THEE PR A 1E TR 2% B A e AR A B B R AR 2 s . 22 1 LR 35 B 15 1 25 ik A% T An &1 9
FER , BLA R Bl 2 =249.013—0.0503 (2" + 7). HEIN i (8 5 31 55 DL 00 45 21 mT 0, BURE 3% B3 1
BAEEH 21 mm LN B 2575 1.6 mm Z A 5 BORE S B R AE B 15 mm AR A9 2208 1.7 mm. Ffi#E & 5h
P L A 22 520 T K U B B R i 27 oo LR R IR S i 21 mom A0 SR A AR 7 O 22
SrBIAE] 2.6 mm MI2.9 mm, B0 7 I i 22 550 Y T D DR 2 S MBI AR T BR A B Al Y
T T e 2 3 R DRl AR R oA 7 AN S ) BT AL . T RS T 22 il XA 5 ARl B RE N A 2 ORI

1004004-5




H = # ot

JRAR 155 T L9 10 Gt 22 5 B AR SR 1 B9 i Al SR R B iR 25 . A It A28 SRR L i N B 5 ik
A FREAE S w37 ith B SRS B L TR L 7 — G AL 3 LA B 3 o 2 SR TR

/ ¢

AR

Pl 7 TS T Jal 0 P AL T B B B AR IS B . (@) 1=0.344 A3(b) 1=0.341 A3(c) 1=0.335 A
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Table 2 Measurement results of best image positions for off-axis point objects

Imaging system Off-axis distance /mm (As"), /mm Best image position ¥ /mm
Double magnetic lens 9 1.9 248.1
Double magnetic lens 15 3.7 246.3
Double magnetic lens 21 7.0 243.0
Double magnetic lens 27 10.0 240.0
Single magnetic lens 15 5.3 244.7
Single magnetic lens 21 15.9 234.1
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Fig. 9 Curved image surfaces fitted by measuring data for double magnetic lens system
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