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Introduction Long focus ion lens system
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Ca (lifetime 1.04x10" years, y decay 3.3keV) [1] Ca Il isotope shift low conductance ion guide system from ICP-MS to lon 1_5; e eaa +
- Geochronometry: date determination Mass number | __lsclope snifts (il _{ Neclear | | ¢rap is required. A long focus ion lens system is suita-  § 3 + mass=49 .
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Accelerator Mass Spectrometry [2] requires a large facility e Length of the first and last lens 10mm Length of the middle lens [mm}
and laser based methods[3] such as Resonance lonization Repumping e Spot diameter: 0.2~1.2 mm _ e
Mass Spectrometry[4], Atom Trap Trace Analysis[5] have P1/ N The distortion of the ion beam is calculated as a func- = 1.6 b ]
been developed. tion of the length of the middle lens. E 12] + masseao E
I D3/2 The dependence of the spot size (at 300mm behind % + mass=42 +

The lon trap - Laser cooling technique has the ad- Cooling the lens) on the mass is also simulated. E 0.8 t
vantages to easily manipulate atomic and molecular 397nm Based on these calculations, the length of the middle 3 N + N
ions and detect single isotope ions kept in a trap. 112 lens is determined as 100 mm. A following ion guide & 04 * E
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Direct injection of a liquid sample to the apparatus is preferable in analytical chem- diameter of which is 4 mm. (Length = 300mm and 150 Length of the middle lens [mm]

istry, which can be realized by ICP-MS. mm)
We have combined two techniques and developed a new apparatus for trace
isotope analysis.
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The ions are decelerated from 100 eV to 5 eV §8°; e ee
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difference of LIF signal corre- resonance of Mathieu parameters
sponds to individual single ions.

O N

lon beam focus & lon trap system
( Tandem Q lens & lon lens & lon guide &6segment ion trap)
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lon beam focus & Differential pumping system

(lon lens & lon guide)
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Total probability of the ions gen- The whole system is designed on SIMION and the trajectory
erated at the ICP section. of the ions ejected from ICP can be simulated.
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“OAr' ions are extracted from ICP-MS to the detector placed behind the deflector to investi-
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?Sh““er by static plate gate the performance of the ion les system. The experimental results are in good agreement
Design Requirements of the system ‘E Einzel lens e o | . with the numerical ones. The main reason of the discrepancy may derive from the space
= S| Lo %N, | charge effect.
_ _ _ . | 000
1. Differential pumping o guide | | lee
2. Deflection of ion’s trajectory %HH \% Z [mm]
=> laser and direct detection (_: %EE B Cha”imn + We have designed and constructed a novel apparatus of ICP-MS-TRAP.
3. lon trap _( g%% + SIMION calculations were performed to obtain the parameters of the ion op-
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=> laser cooling % v OICE)m — ﬁ ] tics to maximize the transport efficiency of ions.
— + The extraction of the ions from ICP-MS was performed and the ion beams
? § were measured at the detector behind the deflector.
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Future works

Parallel deflector o Guidance of the ion beams to the trap

o Laser cooling of ions with this apparatus
o Realization of trapping ions from ICP-MS

A simple deflector which consists of four parallel plates

is used for the deflection region. The advantages of the E aoi | | | | l t o Optimization of the experimental system for detecting trace isotopes
deflector are; s . :
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