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Position determination
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M. Reese et al., Nucl. Instrum. Methods Phys. Res., 779, 63-68 (2015)
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Challenges

N~126 —

° Rare earth -
| Unwanted Rl &
| light particle
Noise Waveform filter
Long half-life
a decay

Limited dynamic range :
(High gain: 1.5 MeV) Energy reconstruction
(Low gain; 1.5 MeV) Implantation e ae el

(10 GeV)

(8 MeV)




W hy Wavefo rm P, Extract more information!
Waveform analysis (flash ADC)

Conventional readout Normal signal

Output data: Timing Pulse height
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Output signal
& waveform

Waveform recording

High gain:
90 samples, 128 ns

WAS3ABI

Preamp
(1 MQ, 4 pF)
- A

Shaping amp Flash ADC

CAEN N568B CAEN V1740
(3 us shaping time) B

Low gain:
360 samples, 16 ns




Noise reduction



Residual pulse in DSSD
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oise reduction
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Waveform gate

* Reject negative pulse
» Peak/ overflow time in certain range
* Small baseline fluctuation/ deviation
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Performance of waveform gate
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Low-energy residual

Y projection

Waveform indicator
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Veto by F11 plastic P fﬁﬁ”
"

* Prompt

* High-energy Rl signal

* DSSD & plas same timing - beam-like event
* Delayed

* Low-energy residual
* IME(plas), later t for residual pulse

* Recovery time
* 500 ps
 Partially recover events before 500 us?
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Reconstruction of a energy



a decay & waveform fitting
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Reconstruction of implant energy



Crosstalk in DSSD

Implantation strip

Neighboring strips

ﬁb

Possible sources:
e DSSD (interstrip capacitance)
* Preamp

Very saturated - no info
e 10GeVin 15 MeV dynamic range

x10 attenuation (1 GeV)

x100 attenuation (100 MeV)

x1000 attenuation (10 MeV)
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Neighboring strip + slope method
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Implant energy calibration
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Reference readout E(DSSD) Crosstalk readout

on stopping
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Conclusion

 \Waveform can recover information
* Distinguish signal/ noise
» Reconstruct energy

 WAS3ABI is versatile

* RI, B, conversion electron, a

* Power of software
* Go beyond hardware limitations
* Keep a simple hardware
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