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Abstract: In view of the demand of the portable mass spectrometer in many fields, the structure of the ion
source, as the core functional component of the microscale mass spectrometers, is designed, and its ion optical
system is simulated by the software SIMION. The effect of the electrode voltage, the lens structure, and the
electrode structure on the ion width and the divergence angle are investigated and optimized. The related
parameters obtained may provide a basis for the development of microscale mass spectrometers.
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Fig. 1 Injection system of the mass spectrometer
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Fig. 2 Structure of the ion source
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Fig.3  Schematic diagram of double lens ion source
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Fig. 4 Traditional ion source structure
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Fig. 6 Effect of voltage of extraction electrode and focusing
electrode on ion beam width
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86 TR N 7 N A Y -

36 5

M 6 AT LA H, 5] AR RN B Rk
SRUIA B TR R [ RN R 1V, U5 H
W V) B, BT R SERE vy T e S K S D
Ny [ SE S AR vy, SO AR R T,
BT GERE v, BT SRS . B 2.1 RS
e RG T E AR, MR 5] Ak R R
S U5 AH AR FL R 22, 3 R M AR B, 0E 2 b 1
P, PTG 25 7 R oty PR B Ak 7 A 2 1 SR A ARUR,
BT ARECA BN

HE 7 /JE Y V=40 V. V,=70 V I}, B 7K
B 5/, (H G R 45 R B OR B TR B LR, &
SO R AL e . BRLE S, 1F V=30 V. V)=
60 VI, B 73 %N 0.141 2 mm, H BN, B
TR B E
222 WAEFBHRIUNT B A KR

REFEB R 2 AW R AR A s, L H
(A2 K B 7 ARG ATV R s . X T 3R A 5 B
T A S E T RAEMR. BRTE 2.1
AR SR A IS AR 25 H A o, R IE B
BRI S A BT L RIE B AE ),
Kl 8 fram.

R
e Gl Bedik

RN ERN
0[]

e

1 2

(a) A B B TR

TR IE:

T
’ H ' § i
3L

AR

ety
(b) A TLER HIE BB TR

8 A REEGNE T

Fig. 8 Ion source with different focusing lens
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Fig. 9 Ion beam divergence angle at the end electrode for
different focusing lens
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Fig. 13 Ion beam divergence angle at the end electrode for
ionization chamber opening width
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