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The Quadrupole Rod System with Added Higher Order Fields
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Abstract; When supplied with radio-frequency power, quadrupole rodset with four cylindri-
cal electrodes mainly produces quadrupole electric field. Quadrupole field can be used for
the ion mass analysis, ion storage and ion transmission etc. Theoretical analysis shows that
the pure quadrupole field can only be produced by four hyperbolic cross sectional electrodes.
In other cases, higher order fields will be produced, such as hexapole, octopole, decapole,
dodecapole and so on. Electric field distribution and the performance of the quadrupole rod
system which were composed of four cylindrical rods with different diameters were investi-
gated with numerical calculation. The results show that some higher order fields, such as
A, A, Ay, Ay, Ay can be added to the quadrupole field when the quadrupole rod system

is composed of three identical rods and one bigger rod, and the quantity of each field can be
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adjusted by changing the diameters of the rods, or rotating the bigger rod with some angle.
The quadrupole rod system with added higher order fields can still has good mass resolu-
tion. And it could also have higher ion transmission efficiency and better tandem mass spec-

trometry analysis ability, the quadrupole rod system given in this paper will have potential

practical value,
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Fig.1 The schematic diagrams of the cross section of quadrupole rod system
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Fig. 2 The assembly of the quadrupole rod system
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Table 1 The electric field distributions at different D/d

D/d A, Ay Ag Ag Ao

1.0 9.92X1071 0.00 1.04X1072 0. 00 —2.12X1078
1.1 9.94X107! 4.73X1073 8.63X1073 2.54 X107 —2.19X1073
1.2 9.96X107! 8.86X107* 7.16 X103 3.93X107¢ —2.23X1073
1.3 9.97X107¢ 1.25X1072 5.93X1078 4.53X107¢ —2.25X1073
1.4 9.98X1071 1.57X1072 4.88X1073 4.58X107¢ —2.25X1078
1.5 9.99X107! 1.86X1072 3.99X107% 4.27X107¢ —2.24X1073
1.6 1. 00 2.12X1072 3.22X1078 3.69X107¢ —2.23X1073
1.7 1. 00 2.36X1072 2.55X1073 2.94X107¢ —2.2X1073
1.8 1.00 2.57X1072 1.96X1073 2.07X107¢ —2.21X107¢8
1.9 1.00 2.77X1072 1.44X1073 1.12X10* —2.19X1073
2.0 1. 00 2.95X1072 9.75X107* 1.28X107° —2.18X1073

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn

%34 FARARGE & R B b o B VAR AT B AR R G B L R 207

*®2 0=5M,FED/AdBRAT . EREGZSMER
Table 2 The electric field distributions at different D/d when §=5°

D/d Aq As Ay Ag As Ay Asg Ag Axo

1.0 9.90X1071 3.83X1072 3.92X1073 —7.61X107% 8.97X107% —1.07X107* 3.97X107°% 1.32X107* —1.99X1073

w

1.1 9.91X1071 3.78X1072

o]

.55X1073 —6.50X1073 7.40X107% —7.25X107* 1.57X107* 2.55X107¢ —2.02X1073

1.2 9.93X1071 3.74X1072 1.27X1072 —5.52X107° 6.08X107% —1.23X107% 1,89X107* 3.24X107% —2.03X10"*

—

1.3 9.94X1071 3.69X1072

—

L64X1072 —4.65X107°% 4.97X107% —1.64X107% 1.63X107* 3.56X107* —2.04X1073

1.4 9.95X1071 3.65X1072

—

L99X1072 —3.90X107°% 4.03X107% —1.98X1073 7.73X107°% 3.62X107% —2.03X1073

1.5 9.96 X107t 3.62X1072 2.30X1072 —3.21X107° 3.22X107% —2.26X1073—1,89X107% 3.50X107% —2.20X10¢

oo

3 D/d=1.20,EBFHSHEE o T LAE
Table 3 The electric field distributions at different 8 when D/d=1.2

[ Az As Ay As As Ag Ag Ay Aio
0° 9.96X10°1 0 9.01X1073 0 7.11X1073 0 4,15X107¢ 0 —2.23X1073
1° 9.95X1071 7.52X107% 9,16X107% —1,18X1073 7.07X1073 —2,18X107* 4,06 X107* 7,31X107°% —2,22X1073

2° 9.95X107! 1.50X1072

©

L61X1073 —2.34X107% 6.94X107% —4.43X107* 3.81X107* 1.44X107* —2.20X1073

3° 9.95X107t 2.25X1072

—

L03X1072 —3.46X107°% 6.73X107% —6.82X107* 3.38X107¢ 2.11X107¢ —2.16X1073

4% 9.94X1071 3.00X1072 1.14X107% —4,53X107% 6, 44X1073 —9,41X107* 2.75X107¢ 2.72X107* —2.10X1073

—

5° 9.93X107! 3.74X1072

—

L27X107% —5.52X107% 6.08X107% —1.23X107% 1.89X107* 3.24X107* —2.03X1073

6° 9.92X1071 4.47X1072

—

L43X107% —6.41X107% 5.66X107% —1.55X107% 7.93X107°% 3.65X107* —1.95X1073

7° 9.91X107%t 5,19X107% 1.62X1072 —7.21X107% 5.17X107% —1,90X1073¥—5,89X107° 3.92X107* —1.86X10"*

—

8° 9.89X107! 5,91X1072

—

.83X1072 —7.87X107% 4.64X107% —2.30X1073—2.29X107* 4. 01X107* —1.77X1073

9° 9.87 X107! 6.62X1072

S+l

L07X107%2 —8.39X107% 4.08X107% —2.73X1073—4.33X107* 3.88X107* —1.66X1073

10° 9.85 X107!

-~

.32X107% 2.34X107% —8.76X107% 3.49X1073 —3.21X107¥—6.77X107¢ 3.56X107* —1.56X107?
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at different 8 when D/d=1.2
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