Frequency domain multiplexing of multiple organic scintillator detectors

Mudit Mishra NC STATE
NC State University U NIVER S ITY

PI: Prof. John Mattingly, emall: john_mattingly@ncsu.edu
Consortium for Verification Technology (CVT)

e The non —inverting circuit produces an output with a phase B o000 R
. . . = el
difference of zero with respect to input. 5 -0 <
: .. : 0 -6000 o
: . .. . . c ey " " = -10000 | O
pulses from multiple organic scintillators into a single digitizer of 4.75 MHz with a phase difference of zero. g 5
Bode Diagram QL o
channel. K ode Diagran = 14000 -
. . . . . %30_ l'-'I|—1-I:1EIIZI-III- ;
 Each detector pulse is converted into decaying sinusoidal Py 8, 15000 o
waveform at a particular characteristic frequency. = S O Téy Ter T T T e e o || s e e e 95 o
: : .. : = first amplitude of sinusoid (ADC units) phase/frequency (ns)
e The frequency — domain analysis on the ringing pulse is _ . , .
, , , r = (Relative uncertainty = 3.45 %) (uncertainty = 1.5 ns)
performed to extract the following information about the original g / u ,
anode pulse x :  Coincidence measurements were done using Na — 22 source
. . o where phase of the ringing waveform was used to calculate time
» time — of — arrival I L T T e R T . e
Frequency (MHz) — of — arrival of the coincident pulse.
» charge collected . :
* The frequency associated with the waveform reveals the detector o wf
from which the pulse originated. ol .l
—] =z | , Bl o g > | 5 of
oo I g ; BB - 0| 10 |
I / 3 B ® w e ®m e | | Ao 10 |
Detector 1= Ci:flUit e sample number DD 1 2 3 -rll 5 6 7 nu 1 2 3 4 5 6 7 g
\ a0 X7 . . . . . [time-of-arrival2 - time-of-arrivall] (ns)| | [time-of-arrival2 (using phase) - time-of-arrivall] (ns)
Detector 2 Cifr;:uit Multiplexer Digitizer ,"T'Saunr;?c:rm - ;5 1
210  Another circuit is being designed to ring at different frequency to
Frequency domain multiplexing . AN demonstrate multiplexing of two detector pulses.
frequency (MHz)

 Charge collected under the anode pulse and its time — of —
arrival were calculated using the first amplitude and phase of the
ringing waveform respectively.
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e (Obtain pulse — height spectrum of a radioactive source using the
ringing pulse.
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