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Length of line influencing on two line system circuit of nuclear detector

LI Gang, GAO Weichen, LI Yan, YANG Bin, ZHOU Dongliang, ZHAO Xiaowen

( Heilongjiang Institute of Atomic Energy, Harbin 150086, Heilongjiang, China )

Abstract: This article explores the influence of transmission line length on the two lines system circuit of nuclear detectors. A two lines
system circuit power supply and data transmission circuit based on power short-circuit technology is introduced. The circuit consists of a
short-circuit switch, voltage comparator, single tube oscillator, and other single circuit components. Experimental have show that the circuit
can still function normally when the transmission line length reaches 2 kilometers. This circuit design helps to solve the problems of signal
interference, attenuation, and waveform distortion in long-distance transmission, and is of great significance for the application of nuclear
radiation detectors.
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Fig. 1 Two-wire output circuit block diagram
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Fig.2  Two-wire practical circuit

2.1 FEIERIFBHE

e e R TR A P BEL XV % rL BH — RO AR IR Y, 38 8 /N T
1 Q 7ERIRZ b i —1& Y B A HLBH R, 7T J6 % r 3k
AN B R T AE T R IR A 2 4 (A A R
2 R, FEEJG & BRI AR v, .

Fa RS %t D, (R, D, .C, M, BaJE%E D, A&
JEHLIEAN R e as R I SR E i AR vV, V, 24
6.2V, T2k LK FE FL 2 20 mA, A AL B 48 A B
R, =~ 300 0,

G-M TS HI Ko 8 ¢ ~ 25 ps = 2.5%107 s,
16V, B S mRR] FRAT D, MIFERRAE C, FAVHBE YV, 1Y
ANREFEAE A2 BRI AR D, YR 1l BHT , N 3 A IR
L, HBEIE i A B R R B )RR =
R, C,=300x47x10°= 1.4 x 107 s, T 7>, LU
FEHLRAE RN, C, AR V, SRR SRE T —
LR P R HE R R R AR E
2.2 SEAR

Fo E FL YRR DC-AC-DC 78 e e %y B e BR R 1
A AR A IR R SR R, MR A b B R O A A

Hr RS L A B R RS U e TR, S R A i B U AR
T HV 38 R 4R 5 A A SR (R RO AT ek AR
BRI, AR C, AR #5010 AR AN AR B2 2 It 3 %

H T G-M TR HAE R 5 a8 B DU o, A s Ik o s
FERCR H 5 A SRS A S RE /8 TG OC, B TAE L s
R i ELABATR , R0 Pl v Hs R R T T AN ™A%, U B I
Jei ] B RS R R TR FE AR
2.3 G-MitHENHHER

G-M TS —Fh b T SR B AR T AR A i,
SRS AR, FHAR A FIBIAR Ko 3208 7Y 6 2 i B 3%
K, WECRRR, 128 B AT L R 3% |, T 43 1R PR A B
RN E 77 e = E 5 NI B ¢ TR I e B £
L BEL 43 ) 0 PR R BRI ARG s AR i o 7 Jok o, BRI ARG i+ I
ik, Ay RR s AR PE R AR T (5 A R R S R R RN
BB TN G,

AR T BB BRE ok ofrdi 1 LA a2 T B 67
R SR AR DRI I o R ) 80 R ] A B
R PR A H 2 A T S SR A AT 5 80 T A 7 28 i 2 o
R R T {6 5 AT L o R R B S A TR AR



A Zh b 8 R 5 H

2026 4F 5545 % 2 W

Techniques of Automation and Applications 29

2.4 HBELESFSEERIFX

FERRSIERTT , G-M TS AR it 1 1k b o LG g
JERT LA B VI H e P Bcas i th e ke, DA
e K R FF O T, B AR, AR v AR, AR v,
BV IE R, Z sk — ke,

FL R LRSS LML (4% 3 g2 I 65 1, 1 B2 b LB
Aoffmth, RSB B Vv, BERT i, K5
Teds /MR A G /D SRR T HUAF

3 IR E ER R

3.1 RIhFEEMEK

PFRIEHLBE R,y =150 Q, 7EF#A T H R, _LRYJERE AV AT
B R TIFE, 2950 20 mA
3.2 WHEERAT

i P Bk o B R i R R Y A
FR LR R TR AT G, SIS AR R v, A,
MBSV, 29201 ~ 0.3V, A TAEEE I8 5 IR BRI
TR T RARACRE i tH iR AE S V A2 4 UME S 5
SRR A FE AR DT
3.3 MERIFIFEMBEESHAN

FAE 554 Hh 9 A 5 e o BBOHS TE R Bk ok fioh &
U LRSS  LEACER YR V, = 0.55 V, i A Eid 0.6 V
BT Lh A e e i FLBGE SR IR R BE S 0.8 V, K 1 2H
UNGIE QNN

FTLAE Y, i ASZE M 500 Hz 3] 10 000 Hz, HL IR 93
FERRAT G FL M 20.3 mA BEE 21. 6 mA  Fa R FE T
HUE V,, Hth R HY R b g ko o B L AR AR 14
BHIE R HECRZ 1000 cps, HI AT W BCRAY284L X H
B SHOEH R,

1 RERIHEESHNEMm

Tab. 1 Effect of frequency on circuit parameters

W/ kHz Vo/ NV AV/NV  I/mA  V,/V  HV/V Vou/V

0.5 8.95 3.05 20.3 6.14 377 5.1
1 8.96 3.04 20.3 6.13 371 5.1
1.5 8.93 3.07 20.5 6.13 377 5.1
2 8.92 3.08 20.5 6.12 377 5.1
2.5 8.92 3.08 20.5 6.12 371 5.1
3 8.91 3.09 20.6 6.12 377 5.1
3.5 8.91 3.09 20.6 6.12 377 5.1
4 8.90 3.10 20.7 6.12 371 5.1
4.5 8.88 3.12 20.8 6.11 377 5.1
5 8.86 3.14 20.9 6.11 377 5.1
10 8.75 3.25 21.6 6.12 377 5.1
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Tab.2 Effect of line length on circuit parameters

R/Q L/m AWV I/mA V,/V HV/V Vou/V

0 0 3.04 20.3 6.13 377 5.1
5 89 2.94 19.6 6.11 377 5.2
10 178 2.80 18.7 6.11 377 5.4
20 356 2. 64 17.6 6.11 377 6.1
30 534 2.44 16.7 6.10 375 6.4
40 712 2.34 15.6 6. 10 376 6.5
51 907 2.17 14.5 6.09 375 6.4

75 1335 1.94 12.9 6.07 374 5.8
100 1779 1.71 11.4 6.07 374 5.4
110 2 000 1.94 12.9 6. 05 372 4.9
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