December 2010



\Why.a new EIS?

=) Electronics & hardware of old tapestation unmaintainable
=» New tapestation designed and built at IReS, Strasbourg

—=> Faster tape transport : 200 ms vs 1000 ms

232 isotopes in the range 250 - 1000 ms
186 isotopes in the range 50 - 250 ms

=> New feature : in-beam measurement
104 isotopes in the range 10 - 50 ms
(only works for isotopes without long-lived daughters)
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Speed Limit .

200ms transport time:
Maximum speed constrained
by inertia of tape-bobbins,
and tension of pinch-roller

{ .-Q-‘.;"

- Tape-overshoot on decelleration
- Pinch-roller opens during acceleration
- Tape tension to be taken into consideration
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Read data-points from tapestation file

Find isotope decay chain nXT”fYT”f Z

Calculate decay curve

Make initial guess at release-curve parameters

Calculate modelled counts for each data point

“fit model to data”
resists problems with long collection times

Minimise average error-per-point
“robust” fit, in units of std. error

“Simplex” n-dimensional optimiser

Common-sense check
eg. tp >ty ; delete outlying points
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atoms/s

Release curve

parameters:
No yield [atoms / uC]
I fast : slow yield ratio
t, rise-time [s]
tfy fast fall-time [s]

slow fall-time [s]
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PNa—""Mg  tpqy
yield = 2.5e3 at/uC
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K Chalf

48 —335 ms

365 ms

yield = 1.1e3 at/uC
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yield

30000

200 ms
1.5e5 at/uC *

94Kr yield

25000 =

20000 =

counts

1 1
Fall-time (fast) = 0.181 [s]
(warning: t-fall > t-half) Fall-time (slow) = 17.522 [s]
Rise-time = 0.166 [s]
Fast yield = 1.45e+005 [at/uC] (63.4 %) ™
Slow yield = 1.26e+005 [at/uC] (46.6 %)
Total yield = 2.71e+005 [at/uC]




In-beam.measurements
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7000 96Kr decay t har = 80 ms .
6000 96Rb decay t har = 199 ms
Decay-curves for isotope identification:
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A Future ELS Design.

Slow, cheaper motors on reels
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~———— Ultra-lightweight bobbins

O O e No side-ways stress on pinch-roller
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. Conclusion ‘

Reliability testing is vital

Decay curves: Software upgrades in progress
Faster counters: New counters planned
Installation in CAO

Rapid yield analysis is essential

* % % % % %
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