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A new design of small ion lens

Suhui Wang, Lingbin Shen”, Liping Tian, Jiayi Li
School of Network Communication Engineering, Jinling Institute of Technology, Nanjing, Jiangsu

[ Abstract] The design of a miniaturized optical ion imager was simulated using the electronic optical simulation
software CST. In the simulation, a single lens focusing system was employed to concentrate the electrons. Additionally, the
flight trajectories of ions within the ion focusing lens were simulated, and the velocity resolution and energy resolution of
ion velocity imaging were analyzed. The results indicated that the energy resolution exceeds 4%, while the velocity
resolution exceeds 2%. These findings meet the application requirements for miniaturized ion lenses in fields such as
photodissociation dynamics.

[ Keywords] Ion lens; Single-lens focusing system; Velocity resolution; Energy resolution

1 518 WK 22 R TR SR T T AL R B B R SR TR

LU &AM MCP A BBURIRI S -0 e BN, 20T 1 BSLE BT SOy 23 I, SMBLALIE S
THRBEAR, Rk =4ei iR = g rmidt AN ETEEREN, Eid 2 SRS H SR T
T, THERE TR ALE 2 W AT AT AR BRSSP,
IEGRIALE BT RE 753 SIS TR 58 A A2 a] i B 3 AR H AT T B BAF AR REE I HF
FEU-4, 1997 4F, #7253 KA A Eppink Al D, RLEAE, EE=4emmivot 7l AN e TS
Parker RAIXUAME ), KRB TETHEE 8. 8 TIREE TEGINE R ERE ), R B G
BB, 5e% 7 RERY, BERII TETHRE BRRERSGIEVETEMERE, BT 3 SRR
FEor #2012 48, TEBFEBALAFI T Guo-dong AL, $2TF 1 HUS AT AIE: 8 T 4w RE R pE R AE
Zhang Bt T AR B WA E TESE, 1£ 304 nm BB PR, SRR T HMRA LR, BN R TIES
LY CHsl AR ES AR, (ERE TEBGTECR, K& SEHLT 4200 V R AR U o AT 32 2 g 252 )
FEN 650 mmPl; 2016 4, FRUEE TIEARAMXIENE  METEE =480t B A br L Rg s
Bk 7R TR R AT e E vl

HIVYAN BB AR , BEAR T H AR 2 [R] ) L3 9, (L& B AN 1 2 BTEREWILT
A TAEH R & E, N 8000 VISl 2021 4, &iET 2.1 JUfT&#i%

SHRER TR
- 96 -


https://jer.oajrc.org/

ETBL AR, HENEE, FEIG

— AN B IE R

FE = 2 G JUER A s i 1 B B BRI R A,
WE 1(a)fr, FEBHEFW L1 51 H L3, ik
L7. H/H KT (H F1. F2 1 F3 #50). & MCP &
A B TERARERHERERS, BB
MG R (F1 & F3) BAAHRFEE BAL, Fud
W F2 1A TE I8 T I, 20 B8 e YD S A 80, b o,
RN B 35 BRI G N R B A AT B I
FERR it T L4y L5 A1 L6 Ahi, 307 B s vl i

T, BES TR B T IE B IRIIRS B . R R R R
B, RAMUCH 100 mm=272 mm. & 1(b) B 154
TSl ) LA o A I 2

22 wEAH

HisE 7 BB =Y R R M S, TR
W B hningR 1 B i s s S50 R ARG B R
B FIE S A A, W 2 BroR. B TR G
& MCP #RIBE, FEFA GBI FEAR, 0 1E 2 TR s /e

LIT2 1314 LS L6 L7 I MCP
L N A T | B
| @ |
E1
=4
(=3
=4
]
Qg
| [~272mm
: e e e e e e — — R — — — — P .
| .
X=0 mm
x=10mm| T
? x=20 mm
= x=30mm | -
-E x=40 mm
2 x=50 mm | |
&
200 250
1 BNEEFER=HEMRBETH
x1 BIEBTERSBERIREESH
Frs AR AR CEVINAY Jrs AR AR HLE/V
1 L1 4200 2 L2 3680
3 L3 3620 4 L4 3380
5 L5 3000 6 L6 2400
7 L7 0 8 F1 100
9 F2 3680 10 F3 100
11 F4

-
N -

2 BFIEEE YOZ FHEINBE A

-97 -



ETBL AR, HENEE, FEIG

— AN B T IE R T

3 BFEEMRES

3.1 BT ik A B

NVl /NI B 0 B O AR R T, TR SR
W ANE] AR 2 (B % B 8 ANMAHIFIRE R MBS TR Gy
IERRIR T , 8 NETIRMIALE AR, B0 T
dt b, SRS IV 00, +45°, £90°, +135° % 180°/\
ANTTIE, W 3()FTs . 78 =4k B AR5 T
BT BB )G, RIS 2E T e
BT RsATE . iR BN TR E R,
Tk R T A ) LA SO R B TR S . BT
BN TEFERIREER, 8 4B T PUB B RAE, WE
4 . f£ MCP #8058 E 41t 8 ANE 11928 el B 7
M E 30)fiR, 8 ANEFE MCP AN T [ — AN E 21
t.

32 RESMSHT

TEHEFAR AN 5] AR AR 2 R B 5 /M AHE R BE

(a) BFIRESIEFTE;
B3 MHFEMNETRRELFOBETOMETE (FIHED

L1T2 E3T4 LS L6 L7

TETTTT g

-

(b)

(b) BF7E MCP RUEF L= B E 57

BTYR CGRERME T . 5 DN TIRAEE M,
A BARRE, BHATF x=1. 2. 3. 4. 5mm KA B AL,
BEESTHE, Wl S B, AT, BSR4 R o A
oS MHEAMFEEENE T, 208 TSR EEE
JEIRF MCP R _F[R]— A, Bk T WIEa AT B %
JE AR IR o SEBR b SRR IS 1 U s AEE RS AR,
RIS A e — MRS, CEFBER S/ T 35 umDo

33 RRESHE

BT REE DR E N AE/E=24r/r, FHF r NE
THRBGAR, A ABGERNZEE. (5 ERERT 2
AL TR TR RE R e RBEREE Ar
REE T HFRME FReRZ MR, W 6 Fir. &
TREEMOK, REENPRMK, 1eV~4eV IEHN, &
TEBRMBEE D PERNT 4%, WEETEOLSRDE
SIS 1 AR 7 R AE 2%~5%, BRI, b N A
BB ] LA R AL oK

z - x

E2 MCP

T

B4 E—HE RRRAE % S T s AR



Sl

FIEL R, HIIERE,

— AN B IE R

L1L2 L3 14

.

12 T T T T T
—0—r
_D_Ar
10 —B—2 Arir(%) E

Energy resolution
=N

n
&)

lon energy/eV

2.5

Elo AEREEBRTHREESHE

4 £5ip

AR SCAE = 4k F AT A TR et 1 — G N Y
TEBRS, FIFHE TG EREN H M Re e bRk AT
THHIC. 0T T3 FREE RN BT R 1A% S e & 5 7
R s R T B FIE B (8] FRRe I« tH AR
BB E PR T 4%, M IFALE A A EE R
SHRES FURTE MCP 80 B A A7 T [F] — [ BF L, AH [F) 38
JEAN R B RS (B8 FIRAE MCP PRI R ARV SR T —
Moo ARSCATHHN B mfe 0 PR R B R
/AN AR AT TR Rl R R G, SR L
BN 15 A R SR SR ok B Bl R R A B A A
HEAT KSR

S

-99 -

(1]

(2]

(3]

(4]

WA LA V) P e BB A I 1) b HLAE CH3C 5837 i
¥R HI[D]. A6 R K 22,2023,

Mao R, Xiao H, Hu Y, et al. Photodissociation dynamics of
dichlorodifluoromethane (CF2CI2) around 235 nm using
time-sliced velocity map imaging technology[J]. Chinese

Journal of Chemical Physics, 2019, 32(4): 406-410.

Yan Y-H, Liu Y-Z, Ding P-F, et al. Multiphoton ionization
dissociation dynamics of iodoethane studied with velocity
map imaging technique[J]. Acta Physica Sinica, 2018,
67(20): 203301.

Li F-F, Ma Y-J, Liu J-X, et al. Photodissociation dynamics
of AlO at 193 nm using time-sliced ion velocity imaging[J].

Chinese Journal of Chemical Physics, 2020, 33(5): 649-652.



ETBL AR, HENEE, FEIG

— AN B T IE R T

[5]

(6]

Zhang G-D, Guan L-C, Yan Z-F, et al. A three-dimensional
velocity-map imaging setup designed for crossed ion-
molecule scattering studies[J]. Chinese Journal of

Chemical Physics, 2021, 34(1): 71-80.

XL, B B OR, B AR R, 5 d . — PR 3 e B TR
1%4%:201610597107.8[P], 2018.04.13.

SREL EEWR, b, e, RO, B9, EIRT

AN TR P L ER EIE B R G BT AT, EE R
2 SRR R, 2021, 41(1): 35-39.

[8] Tian L, Shen L, Chen L, et al. A New Design of Large-
format Streak Tube with Single-lens Focusing System[J].
Measurement Science Review, 2021, 21(6): 191-196.

FRAUEBE: ©2025 1E# -5 FFBGRBUY I 72 0y (OATRC) it
Ho RLFELBIRILEZELTATKRRE.

https://creativecommons.org/licenses/by/4.0/

OO

- 100 -


https://creativecommons.org/licenses/by/4.0/

	1 引言
	2 离子透镜结构设计
	2.1 几何结构设计
	2.2 电压参数

	3 离子透镜性能分析
	3.1 离子轨迹分布图
	3.2 聚焦特性分析
	3.3 能量分辨率

	4 结论

