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Abstract

A laser ion source provides an ion beam extracted from a plasma produced by irradiating a high power laser on a solid
target. lon species contained in the plasma are analyzed with an electrostatic ion analyzer. The analyzer bends ion orbits
by electrostatic field between two deflection electrodes and allows us to estimate the mass-to-charge ratio of ions by time-
of-flight (TOF) method. In order to distinguish ions, the spectral width of ion signals in the mass spectrum must be smaller
than the TOF difference between the ions. To improve the resolution of the analyzer, we considered the analyzer structure
for reducing the spectral width. In this study, we investigated experimentally the variation of the spectral width of ion
signals with a proposed electrostatic ion analyzer. The results showed that the spectral width was shortened by reducing
the width of the additional slit placed between the focal point of the electrostatic analyzer and the analyzer exit. Therefore,
the resolution of the analyzer can be improved by adding a slit to the analyzer.
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Figure 1: Schematic of electrostatic ion analyzer.
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Figure 2: Schematic of experimental setup.
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Figure 3: Layout of electrostatic ion analyzer.
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Figure 4: Circuit of current feedback amplifier.

4. EERERLEE

AF AL 7 ZTRIE LA A Bt % Fig. 5 12~
T AFEHRD 10~30 us FRETBHISHTEY,
TOF {ENDREDAA L DRV T NHEE L 48~145 km/s F
ETHD, COT TR EALT T FIAF THELD
ﬁbf:?ﬁ%ﬁ‘%, AR A ERB~OHIINEE U=100 V DR

IR DY — IR E AR O AT VNS NTZ, 2T,
FIINEEIE U=100 V TA LAY hEfE S A OlEE %
NN 1.0 mm, 1.0 mm &L, IBINAYYMELIBIONE
AV OEEZ 3.0 mm, 2.0 mm, 1.0 mm &Z8LEET
BHNT- ATV Fig. 6 1RT, 2O KO —
TRENGFLN TS Cu¥ D ARIZIUVIZER LT,
BCur A A v DART MVIEITBANAY » R 72\ R FED
5 1 mm BEIZHRD D EAAT MUIE (A 41E) A3 80 ns 7>
5 60ns IZHAD UT-, T, ZO— N LLITIC

RTFLTWDIEN5 01D, ZOEIIZ, IBINAY Y ML,

AN NV — 788 FE DN 3D Z LN o T,
AQ- Hj ARy MEZZFNZ1 0.5 mm, 1.0 mm &L
72568 OB Ay MBI T2 SCu* A4 DART K

PASJ2020 FRPP52

600 —

500 " B

400 — H B

o |
Yo

-100 L H PP P | R R IR
-5 0 5 10 15 20 25 30 35 40

time (us)

Current {uA)

o
=
—
—
==
-

————

Figure 5: Ion current waveform of ion collector.
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Figure 6: (a) Spectral diagram obtained with the
electrostatic analyzer with the additional slit. The width of
entrance and focal slit were fixed 1.0 mm and the
deflection electrodes was biased at U=100 V. (b) Enlarged
view of Cu*'.
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Figure 7: (a) Spectral width and (b) peak of the signal of
8Cu*" ion as a function of the additional slit width. The
points are the data of each shot, and the dashed lines are
the average values of the data of 3 shots.
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