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INTRODUCTION
AMS

STABLE ISOTOPES OF VERY LOW ABUNDANCE
AND
LONG LIVED RADIOACTIVE ATOMS IN LOW
CONCENTRATIONS
FROM 1977 NEARLY 60 AMS FACILITIES
WHY AMS : Conventional MS
Interference from molecular ions, isobars

Radioactive decay counting

Too long a counting time for small sample
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BEAM CHOPPER

A Chopper is designed to reduce beam current by a
factor of 20 while transporting 3> Cl and %7 Cl.

Chopper will be off for 3¢Cl.

Duty Cycle = 1/20

Beam on time = 50 uS H L

930
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Beam off time = 950 uS




« A multi cathode sputter ion source

« 30 samples mounting cathode wheel undergoing
testing at our ion source test bench set up.

« The desigh and development of this source is
fully indigenous in all respects.

 |nitial test results are encouraging. It is at an
advanced stage of completion



Important Applications of 3¢Cl

measure the ages of ground water
measure terrestrial ages of meteorites
trace the movement of ground water
trace the leakage of nuclear waste
calibrate the cosmic ray flux using ice
cores

measure the neutron flux from the
huclear bombs

dating of exposure ages of rocks




Detection Of ¢Cl

T,, = 301000years

36Cl + Background

@ IR seicr

Accelerator based Mass Spectrometry (AMS) : ultra-sensitive
means of counting individual atoms of long half life.

Background : Stable isotope of sulfur — 3¢S

Detector : Multi-anode gas detector.
Length of AE anodes, matched according
to the energy loss curves of 3¢Cl and 3¢S
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Hvbrid Ionisation Chamber
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Frisch Grid
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To test and calibrate the hybrid Detector

328, 34§, 36S, 35Cl, 37C1,%¢Cl ions from 14UD
Pelletron in low intensity, 103 pps were
detected directly in the hybrid-gas detector




Procedure Followed

Tune beam — Maximise current in FC in front of detector
Ensure that 3°Cl/37’Cl ratio is as per natural abundance
Optimise with chopper on and chopper off

Adjust IM — select isotopes of interest
Keep AM field , quadrupoles ...all magnetic elements fixed
Terminal voltage scaled As per mass - constant ME/g?

Calibrate detector with different ions - directly into the
detector - Reduce filament current to do this

Detector optimised — sighals from segmented detector
32,34,36§ and 3°:37 Cl ions used

First measurement with BLANK. Later with STANDARD
Finally unknown samples



3Cl 7.198 57.59 48.3 17.240.6 18.510.6 7.7£0.4
36Cl1 6.998 55.99 47.5 17.410.8 18.410.7 7.1+0.4
1C1 6.810 54.48 45.8 17.710.7 18.21+0.5 6.210.3




dE/dx (MeV/cm)

(8]

=
Ly

—

[T
36
ﬁ.Cl

g

300

a7

<1
i

345

5 10 15 20
X - (cm)



- =

s I el vl s [ 55
560 S58B0 600 620 640 660

: I | I | I :

T Anode 2 i
ﬁ?l}: il » S5y By Vo
= S &
alﬂ_—ﬂ —]
mF (3 -
16 — S —]

L | ! | ! | E_
640 660 680 T00
12_| N L L
11|~ Anode 3 y. Bgo
o 10 e
v 9 T
E 8 =
m T__‘}'? __
SEPT Fu Pl o8 o

240 260

280 300 320 340
Channel Number



Energy deposited at Anode A2 (Channel No.).
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RESULTS

Old Water Samples
Sample Ratio 3CI/C1 | Sample Ratio
36Cl/Cl
Blank ~ Tx10714 Ground 4.28+0.27
sample Water-2 x10-12
Standard | 4.16x10-1! Ground 5.00+0.50
Sample Water-3 x10-12
Ground 3.83+0.40 Ground 2.80+0.27
Water-1 x10-12 Water-4 x1(12




CONCLUSION

AMS facility is ready for regular 3¢Cl/ Cl ratio measurements

36C1/ Cl ratio of water samples range between 2 to 5 x 10-12

Controlled experiments planned to get the age of these
Water samples ( expected to be over 35,000 years — 1- 4 pMC)

1291 is planned for future

14 C at IOP 10 Be at IUAC




