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Construction of a Palmtop Size Multi-Turn Time-of-Flight
Mass Spectrometer “MULTUM-S”
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A small multi-turn time-of-flight (TOF) mass spectrometer “MULTUM-S” was constructed, whose basic ion
optical design was half that of the multi-turn TOF mass spectrometer “MULTUM II,” which consists of four
toroidal electric sectors. Two additional electric sectors were introduced to inject and eject ions. The size of the
analyzer was 20 X 20 cm. It was demonstrated that the mass resolution increased with the number of ion cycles
in the multi-turn part, and a resolution of 4800 was obtained for electron ionization (EI), which generated xenon
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ions after 11 cycles.
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Fig. 1. Ion trajectories in a multi-turn TOF mass spectrometer with half the size of MULTUM II simulated using TRIO-
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Fig. 2. Two methods for ion injection in and ejection from the multi-turn part: (a) S-type and (b) U-type.
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Fig. 3. Ion trajectories in the ion injection and ejection part of the multi-turn TOF mass spectrometer MULTUM-S

simulated by TRIO-DRAW.!9
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Table 1. Transfer Matrix Elements of the Ion Injection and Ejection Part of the Multi-turn TOF Mass Spectrometer
MULTUMS-S Simulated by TRIO-DRAW!?

(xlx) = 0.9998 (xla) = 0.0618 (xl6) = —0.0120

(alx) = —0.0043 (ala) = 0.9998 (al6) = —0.0004

(tlx) = 0.0000 (tla) = 0.0241 (¢16) = 0.0000 (tly) = 0.2000

(x|xx) =—277.0 (x|xa)= 0.006 (x|x0)= 21.84 xlaa)=  0.277

(x|lad)= 0.612 (x|66)= —0.073 (xlyy)= 1.738 (xlyB) = —0.653 (x18B) =0.043

(alxx)= —12.01 (alxa)=552.9 (a|x6)=599.0 (alaa)= 17.08

(alad)= 15.17 (a]66)= —3.598 (alyy)= 0.796 (alyB) =—13.76 (@1BB)=0.910

(tlxx) = 639.8 (tlxa) = 46.14 (tlx6) = —0.520 (tlaa) = 0.824

(tlad) = —0.199 (¢106) = —0.045 (tlyy) = 0.504 (tlyg) = —0.237 (t1BB) =0.067
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The mass resolution increased with the number of ion cycles in the multi-turn part, and a resolution of 4800 was

obtained after 11 cycles. The ordinate is normalized

so that the ion signal intensity of the Xe* peak at 0 cycle is 1.
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