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The Design of Trigger Logic Circuitry in Muon Radiography
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(1. School of Nuclear Science and Technology , University of South China,Hengyang, Hunan 421001 , China;

2. China Institute of Autornic Energy, Beijing 102413, China)

Abstract :In the Cosmic Ray Muon Radiography ,the trigger logic circuitry is the key part

of the trigger system,and its role is to quickly select valid muon in real-time and generate

the primal trigger signal. This paper presents the implement principle of trigger signals of

Cosmic Ray Muon Radiography system. Verilog HDL is used to design the trigger logic cir-

cuitry.
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Fig.1 Schematic of drift tube

| — it

ISR R BT S8 R TR
(F- IR RS 292 3.0 em/ ps. IR FE 26 JE —
ABEHLE BORT w TRIAGHE. BAR, HRIE
MR 0 T2 KB A I8P UM AL 3 A
PJEPERsEE R, RSRAS B 5 A RS A rp i KPR
FEmpIa] > A 2 R SR R A R
B

AL E RBERN S S R ERE AN, b
=JEURETT S EEARS R R U7 ) S R
B, N v~ -1 B RH 9B B PR RS AR B HE S B A

BEOL, AN 2 R PR AR 2 A B RS AESS 1 )R
PIARIERS A Z 1], 5 3 JRIHEFI R S6 1 2, A &
IMBELX. A 3 Fr 7 S 2 0 2% X7 1) ) EE RS
EHED B AR E R

TS

muonf2ili

E2 pFEIEEBEENREE
Fig.2 Ionization of the gas along a muon track

crossing a drift tube.
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Fig.3 The drift tube arrangement and the track

determining Methods
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Fig.4 Schematic representation of detector

positions and object area
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Fig.5 Signal flow diagram for muon detector signal processing
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Fig.6 Schematic of trigger logic
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Fig.7 The so-called rt-relation correlates the drift

time with the drift radius R in respect to the anode
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Fig.8 The timing diagram of signal
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Module Coincidence

S1

assign out=out_temp2;
always@ (posedge clk)

begin if(Irst)
begin
C1X[47:0] cl_flag|  out temp2==10.
- else if(cl_flag && c6_flag out
&& s11 && s22)
begin

outttemp<=1'bl;
out_temp2<=1'b1;
C6X[47:0]

end
)m else out_temp<=1'b0;
if(delay==1'b1)
begin
1 out_temp2<=out_temp;
S2

end
end

count

delay

rst st out_temp2
CLK_TOOMHz
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Fig.10 The block diagram of coincidence modules
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Fig.11 The timing simulation diagram of the trigger logic signal
SE R tracking efficiency for cosmic ray muon Tomography
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