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Abstract : In order to improve the precision of K-Ar age determinations, we modified the
isotopic dilution analytical system at the Geological Survey of Japan. Improvements were
focused on two aspects; 1) automatic measurement using a personal computer, and 2)
introduction of a bulb tracer system. Digital data acquisition in particular led to a
significant improvement of the analytical results, especially for samples with low 36Ar
intensities. We succeeded in reducing the analytical uncertainties by about 1/3 compared
with the old system, and now can obtain ages with a precision of about 1% at the 65%

confidence level (1o uncertainty) for samples whose radiogenic *°Ar yields are more than

50%.
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Fig. 1 Schematic diagrams showing the configurations of previous and new analytical systems
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Automatic peak jumping and data collection scheme of the new isotopic analytical system.

1) Analog output image on a chart recorder with some digital data. A first set of mass analyses proceeds from
higher to lower masses, while 5 later sets are from lower to higher. Five data, 1.25 seconds integration each, are
collected on each peak and background position, and their values are shown for the first analytical cycle. Net
peak intesity for each isotope is shown to the right with the 1 ¢ error. 2) Data regression for each isotope
abundance and isotopic ratio back to zero time. A second degree polynomial fitting is applied for regressions
of abundances, while isotopic ratios are fit with linear regressions.
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Fig. 3 Schematic diagrams showing the peak search method. 1) The stepwize peak scanning starts from a point 0.5 a.m.
u. (atomic mass unit) smaller than the preset mass value. It terminates when the collected intensity becomes lower
than 90% of the maximum value (Imax). Tentative peak center is set at the mass value where Imax was collected.
2) Stepwize scanning is then proceeds toward lower and higher mass sides from the tentative peak center until the
collected intensity fall below 909 of the Imax. Real peak center is thus calculated from the difference of scan steps

towards higher and lower mass sides.
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Fig. 4 Schematic diagrams showing two spike preparation systems.
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Fig. 5

Spike calibration for the reservoir (bulb) system. Sori biotite, GSJ in-house standard mineral (*°Ar,.,=24.9x107¢

mISTP/g) was used to calibrate the amount of spike taken for one shot of pipette operation. The amount of spike
decreases exponentially with the increasing N ( number of pipette operation). Some data which deviated more than
3% from the regression line were eliminated from the spike calibration. Relative uncertainty of £0.89 is estimated

for the spike calibration.
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Fig. 6. Relationship between *°Ar/*Ar ratios of atmospheric argon and their *Ar intensities. Vertical bars show the
uncertainties of 1¢. Even though analytical errors increase with the decreasing intensities of *®Ar signals,
calculated “°Ar/*Ar ratios agree with the overall average within analytical uncertainties.

BEZR (Mass discrimination) SR B oh 5, L7z
20T, BEEFFROMEETT> TORWE 6 RIDE
i, BRLBAIED 1o DERAEERLTWS EFEZLTE
v, BIRD X 5z, KRR O Ar i3, S/N HEoEWLIR
RBTHEINZ2DT, BIET2EK[DEREZT,
©Ar/*Ar OSSR VRIERE 2R Lz, +aadh
BELNZRETCHELZ20E0HE ORI
300.0£0.2 TH Y ZOMXEEIZ 0.3%ThH B, —4,
BAr DWEEEHME < 72 B L °Ar/* Ar Lo BIE RS 13 BT
WEL RS, LrL, AIEEZOS 0RECHEL ORE
THESNZBEZOHWANT—HT2E ). 0
Bho, o I2DWTIE0.3%, 63 122w Tid0.5%i3,
BERPLZODLHEESN S,

U EDHERD» 5, {Ex ORAELEEOBR/N Tk £
27 49T 4 YT ORBEED 2 W DOWTIE0.3%, 63812
DWTI0.5% %82 25 DA T DEERTHAT S
EEL,BERS—NVEZLLTD0.3% L 0.5% %25/
DE=ZELTHRAT L,

5. FERBIEBENH E—NiE - 52H (1980) & DLEE—

INETHOEMIILTERESWT, HIVYATAKLD
Az DB\EE/NILTEIENTER, BRIC, Zhd

100 [

G %
2

0 0.2 0.4 0.6 0.8 1
I' (Fraction of radiogenic “CAr)
DERE U THIEFREDCEEN ENLZIT /NS o
=% BEREECAr OB G 2B & U K-ArERBREDE
k&
FO(ER B B DEEY AT ATHELNBEED
S/MEERRT,

Fig. 7. Percentage standard deviation in a K-Ar age as a
function of the fraction of radiogenic argon. Two
lines are shown for minimum values both for old
(broken line) and new (solid line) systems.
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B 1 & ERARAUORLEES AOWEE) 20t LEFEY 27 AHOK-ArfUEDHER
Al CERE CEREN S N7z BIDFREHE D T OEF i (1989) OFREHED Tz DIR LT,

Table1l. Comparison of K-Ar ages between old and new systems for an andesite (Horaguchi lava) from Kusatsu-Shirane
volcano. The age for a lava taken from the same outcrop by Kaneko et al.(1989) is also shown for a comparison.
KA No K,0 “Ar, REBEAR R
(wt%6) (10*miSTP/g) (%) (Ma)
Old System
705 0.0200 86.4 0.38+0.29
712 0.0375 86.5 0.71£0.31
728 0.0358 86.6 0.6810.37
1.61,1.65 0.57%0.18
New System
1215* 0.0162 754 0.31%0.03
2278 0.0183 71.3 0.3510.02
2292 0.0154 76.2 0.2910.02
0.32£0.02
Kaneko et al.
KSN-15 1.72£0.08" 0.0204£0.07 75.5 0.37£0.03

* This datum was taken by the digital voltmeter but the scanning control was done manually using the scan control unit.
In addition, the **Ar spike was prepared by the older manifold system.

** Converted from Kwt% in the criginal paper.
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