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Pulse-processing units: “rude” role classification
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Results: Time-to-amplitude converter (TAC)

* The distribution of the time intervals between start and stop pulses
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Results: Time-to-amplitude converter (TAC)

Recording time spectrum

(multichannel spectroscopy)

* The distribution of time intervals between start and stop pulses (= output pulses of TAC)
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when it appears at the zero-value of the pulse

height axis in the MCA (as is the case for pulses

that are coincident)




Results: Multi-channel analyzer (MCA)

events with the same

Plﬂse'height analVSiS SVStem pulse height (energy, time diff.) (multichannel spectroscopy)

in a single channel

-

- ——— - ———— .,

I

I

I

I
re
I

I

1

R —

\\X‘SG height

0

| L M| RSN
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Figure 21: Train of pulses delivered at the output detector k /




Results: Analog-to-Digital Convertor (ADC)

Pulse-height analysis system (multichannel spectroscopy)
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Input Fig. 14.18. Wilkinson method of analog-to-digital con-
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Results: Multi-channel analyzer (MCA)

Pulse-height analysis system

Pulse height
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Figure 21: Train of pulses delivered at the output detector

(multichannel spectroscopy)
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Results: Time-to-amplitude converter (TAC) - bis

Recording time spectrum

(multichannel spectroscopy)

* The distribution of time intervals between start and stop pulses (= output pulses of TAC)
can be recorded by a multichannel analyzer (= time spectrum)
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Short summary
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Pulse-processing: short summary of main players

Basic operation

» Preamplifier

~ Linear/fast amplifier

~ Discriminator (integral, differential(SCA))

~ Time pick-off

“Assisting”..

~ Splitter (fan-in/fan-out)

~ Delay

~ Pulse generator, ...

“Permission”...

~ Linear gate
» Coincidence
» And/Or, ...

Result
» Counter
» TAC
» MCA/ADC

ANormnation : : ‘

@ Linear-Linear

In

Out

Lincar charge
pulse from the
detector

Linear tail pulse
Shaped linear
pulse

Fast linear pulse

Two or more
shaped linear
pulses

Fast linear or

shaped linear

pulse

(1) Shaped linear
ul

pulsc
(2) Gate pulse

Linear tail pulse

Amplified and shaped linear pulse

Linear pulse proportional to
amplitude of input pulse that
lies above input bias level

Conventional shaped linear pulse
of amplitude equal to input pulse

Shaped linear pulse with amplitude
equal to the sum of coincident
input pulses

Identical pulse after a fixed
time delay

Linear pulse identical to linear
input if gate pulse is supplied
in time overlap
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TIME PICK-OFF
1 (TRIGGER)

Shaped linear
pulse

Shaped linear
pulse

Fast linear or
shaped linear
pulse

Logic pulse if input amplitude
exceeds discrimination level

Logic pulse if input amplitude
lies within acceptance window

Logic pulse synchronized with
some feature of input pulse
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Out

START TIME-
STOP AMPLITUDE

Logic start

and stop pulses
separated by
time Az

Shaped linear pulse with ampli-
tude proportional to At
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Logic pulses at
two or more
inputs

Logic pulses at
two inputs

Logic pulses

Logic pulse if pulses appear
at all inputs within a time
interval r (resolving time)

Logic pulse only if pulse
appears at one input without
pulse at second input within
ime 7

One logic pulse for every N
input pulses




Shaping Pulse
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Applications



Starting with a small problem...

Make a simple (very basic) scheme for a pulse counting




Starting with a small problem...

Make a simple (very basic) scheme for a pulse counting
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Another small problem...

Make a simple scheme to measure energy spectrum




Another small problem...

Make a simple scheme to measure an energy spectrum

Detector




Approaching time measurements...

Make a simple scheme for recording multichannel
time spectra from a source emitting coincidence radiation



Towards time measurements...

Make a simple scheme for recording multichannel
time spectra from a source emitting coincidence radiation
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Explain the possible causes of constant background
observed in a time spectrum when using a TAC.



Coincidence measurements...

Make a simple scheme for recording counts
from a source emitting coincidence radiation



Coincidence measurements...

Make a simple scheme for recording counts
from a source emitting coincidence radiation

Time
pick-off

ctor

Radioisotope Concidence
source unit

Counter

Variable
delay

Ly

to make sure that two identical and simultaneous signals have spent the same
time going through the electronics chain when they arrive at the TAC entrance




Coincidence measurements...

...and MODIFY this
for the case when

Make a simple scheme for recording counts
from a source emitting coincidence radiation

pulse amplitude
selection is desired

Radioisotope Concidence
source unit Counter

Time Variable
pick-off delay

Ly




Coincidence measurements...

Detector
1

Make a simple scheme for recording counts
from a source emitting coincidence radiation

Time
pick-off

...and MODIFY this
for the case when

pulse amplitude
selection is desired

Coincidence

Counter

1

Variable
delay

Time
pick-off




Coincidence measurements...

Detector
1

Make a simple scheme for recording counts
from a source emitting coincidence radiation

Detector

Preamp

Time
pick-off

Coincidence Counter

...and MODIFY this
for the case when
pulse amplitude
selection is desired

1

Linear

Variable
delay

Time
pick-off

alternate system for
time spectroscopy



When timing and amplitude is important

Make a fast-slow pulse-processing system
in which a slow amplitude branch is used
to select only those fast timing pulses
that correspond to events with certain amplitude



When timing and amplitude is important

Detector

Preamp

[

pick-off

|

Linear
gate

|

Make a fast-slow pulse-processing system
in which a slow amplitude branch is used
to select only those fast timing pulses
that correspond to events with certain amplitude




Anticoincidences

Propose a detector setup and electronic scheme
for suppression of the Compton edge
of a gamma spectrum in a Ge detector.



Anticoincidences
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Propose detector setup and electronic scheme
for suppression of the Compton continuum
of a gamma spectrum in a Ge detector
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