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(# Nuclear Radiation Detector Course, djm
Calculations for Homework Problem PS-4-it4
on Shaping Amplifiers
N.B. all times given in nanoseconds

*)

pulse[t_, t0_, a_] = + ;7 (P1 =Plot[0.1pulse[x, 50, 10], {x, O, 4000},
e = +1
PlotStyle -» RGBColor([O, O, 0],
PlotRange » {0, 0.1}])

tau= 1000 ; (% ns *)

(«# CR part: rise time = 10 ns << tau *)

P2 = Plot[0.1 pulse[x, 50, 10] Exp[~(x - 50) / tau] ,
{x, 0, 4000}, PlotStyle - RGBColor[l, 0, 0],
PlotRange » {0, 0.1}] ‘

(* First RC part: rise time << tau %)

P3 = Plot[ 0.1 pulse[x, 50, 10] (1 - Exp[- (x - 50) / tau]), {x, 0, 4000},
PlotStyle -» RGBColor[o0, 1, 0],
PlotRange -» {0, 0.1}]

(* CR & RC*"3 part: )
P4 = Plot[ 0.1 pulse[x, 50, 10] Exp[- (x - 50) / tau] (1 - Exp[- (x - 50) /tau])
* (1 -Exp[-(x-50) /tau])
* (1 -Exp[-(x-50) /tau]), {x, 0, 4000}, PlotStyle - Hue[0.7],
PlotRange -» {0, 0.1}]

(+ Show[ P1,P2,P3,P4] )
Show[ P1, P2, P4]
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(* CR-(RC)”~n shaped signal, Eq.16.24 Knoll-3rd Ed. %)
Vn[t_, tau_, n_] = (t/tau)“n Exp[ -t/ tau]

P5 = Plot[{0.1Vn[x, 1000, 3]}, {(x, O, 4000}, Frame -» True,
PlotStyle -» RGBColor([0.5, 0.1, 1], PlotRange- {0, 0.2}]

Show[ P5, P1]
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