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The application of nuclear physics in industry and agriculture

ZHENG Tao
(State Key Laboratory of Nuclear Physics and Technology . School of Physics »
Peking University , Beijing 100871, China)

Abstract The applications of nuclear physics, which include nuclear analytical techniques,isotope tech-
nology,and ion beam technology,play an important role in industrial and agricultural production. Ion beams,
electron beams and isotopic radiation sources are widely used in radiation detection, radiation processing,
irradiation sterilization, radioactive treatment of seeds, radioactive eradication of insect pests, radioactive
preservation,etc. Through a correct understanding of nuclear radiation and a good grasp of the basics of

radiation protection, new technological applications of nuclear physics will become an important part of

human life.
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nuclear physics, application of nuclear technology, accelerator, ion beam, electron beam,
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2.1 #ZHHH AR (nuclear analytical technique)
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2.3 #ZFZ 4N (nuclear nondestructive testing)

153 B 55 R A I 52 AR AE BRAR AR Tl A= 7= vh & R
TR AR T A AR L AR I A = R R AR BN T
TS PR R S AR A AR AH 45 & 78 2B 77 i 2 i 52
Jiti 7 S I I s 0 A 7 sk AR O g 8 S e 4 o

R TCPRE I B AR AE Tl A 7 A sk 7 A K
B4 I FH 5 80 . ) S8 26 %) R Sk R B S ik N il X
PRIk L 4 8 AR ARk A5 AR ek R b i )R
JE 385 FEFNVER FE s AN By B gl 10 2 A i L RAL
il 3 45 1 RFRAF AR s TR 22 3R ER T 2R (V57K 5
Y A AR T A AR v I Ky R A

Tl CT J2& Tl 358 AL 8 J2 AR 4 AR 19 ]
PR« B R TE X R D A A T 493 9 45 12, DA 4T 2
PG B8 = 4 57 AR BR B8 2 15 O L o 6 L 00 b
s Rl YR N SR IS A B S & 7 S R N
Tl CT By 3 BEROAR R G - (1)l o W2 49 4 B R
B HL A BRI H AR A 0 2 AR B AR KD
(2) BA 5 % B 4y BRGE 1 5 () PR R DU 2% 1]
T2 AR L 38 AR T vk N S T T 5 (4) 4K
FA R S T At Fr. Tk CT 23R % M
BT LA AT B A N )T R
R AL R 32 48K R K MR S R s AL T L
™ it Bt A 0 T B, R )R R R A 1 AR A T
P 2RI, K Y A 1 ke TC JB A A0 R PN S
A P A %8 RS, &5 ) 5 L DA R G Al A Rk RS 14 B T
A CT R &, & 4 R SCk[7 ) 45 By Tl CT
o7 T g 378 £5] -

28 eVl

B4 Tl CT AR () KR BIHL CT V1A 5 (b) KK
LA R B AL CT B4
2.4 E5THNT (radiation processing)

R SR 0 R Ay B ) AR Ry 5
LN A% 7 A Y L R RO A, mT DL
Ho ot o SO REAS DA R . AR S N 2R PR AR B R
A9BSR A8 SR T T P T I A K TR BE B

I - 41 % (2012 &£ )5 H



EYMESHEEZRES

PREE IREE LR 02 0K A T Ak T A 4

Wit o 8 S 2 R S AR ) 2 A R R Y B IR A
DL KR S 5 A0 Co R H, - Jin 3 8% 45 0 R 19 12,
BRI I K R W Ry —F o T Be T Tl AR
77 B AR AT AR FH T X PR T Y e Ak B A AT ek
i L TSRO N T HE R Y R AT R R T BR 2
A AN AR A R S 2K W A A R A W id T
A R e R R . S Ak B A T Y5 K R Tl IR
K BR AT AR TR Ah iR Be TV 2 A ALY e M HLTS
Yoyl v L S AR B0 il L T A I S AR B BL
K A B B SR DL S g kL S R AT A R0 A .
i R 08 BE A K 4 TR RIS B 1 A I AR A R AR R
LY LA 38 AT IR BE 75 Az B, 3044 2% B Fh & 28
KT e e T VR IR R F SR S T 7
SR LA I A AR RSB AL L R R R R
KBTI B R AL B A U RS R B
R TE L Ml R

B AN TR A R TR ) — A EHE Ty
T 7R IR Tl A 28 R R A b 7. 2 1 AR
TR A B 70 AEARGE B K BB R HR I T v Y 56
B ARZ — BEE B 7RI TR &R, RIE
CMOS TERERY 2 AN HEA TR br, 1 18 K B2 R S5 IR 2,
AN/ o A A5 v A AR I %) %5 A B R AT g L L
RIEPELNE 5 o, 810 A 48 bR AT £ i
i B AT b B SR A BE L T R R L B AR
BERERE AT B L LS R AR R L O B R e
B A AR T AR L G R i R ek S AR
g A OB AR R B A RS W] T
Tl HL - 8 A B, 2 B R OGS R P AR Bl
T AR ZS MK Tl 9 & R R AR L A 1
SR B BEOR TG A 1 R R Bl R BF 5T R
B R n SR 4% 77 A B B AR L 5 T A R A TR
R8I SO E AR GE T T

SR
36—72nm

e L

ZOTINSoREN 10—200m Y3 K

K5 e F 2 CMOS 19K i % 28 18

I - 41 % (2012 &£ )5 H

http://www. wuli. ac. cn

3 A E AR PRy bR

SR 28 BR AT Lol A= 40 40 R 3t A% ) IO ) 5 AL R
AR R 5 | A2 R E € 8 g MR 2728 3k 2 3L
TR BRAE AR Ty A A SRR 3% R B R R
SR A HRITR BE LR ER
3.1 %5545 ™ (radioactive breeding techniques)

Y RIEE PR A AR B B AR
F Rk Y. TR AR Y By K R A A R b R B
05 S B W) 0 35 AL AE RN W EERT B T AR
Wy AL B AR 7 R 15, 33X i i Ak o AR AR R AR 212
). B AR BOR B &R, AR08 0 AR 2=
B SR N A 3 BT 9 A8 S 2 B N5 AR R AR
ik, N 51 A2 5 & A R A2 v LU T 40 2
—BYHLE I R R A H T Z— Al
o, N5 A2 A] DU 1 58722 %2 1000 5. B T HOR 5%
A B BR 5 AT AN B 458 ) A5 S 1) 1) 06 A0 AE 45 il
A5 R A BT A AT AR R A BE B AT B
IR R S O 5] AR e E R A 7 ki
MR F R R RGN R F 2R
1T 2 8 8 — b T 1 7 b 5 k.

FI 1927 4F 3 E Y Muller & B X 2 AE 5 & R
Wi 7 A R 2 R S R Y 2R AR DL R G E AR R I
WBHEANANTRI M EF, 20 42 40 4FAR, #8 E Fresje-
ben Fl Lein FIJ F 17548 I 46 #0 4 1- 3KA5 A 5 78 28 14,
60 AEAUR  BK A ER AR 2 2R =] PR J5 - RE AILAS BR &
2RI HYEAZF M EIPE, R TR T M FM)
— A5 SERL T — 4 AR I FE Al B 5 B S B N Y
Pr. 70 A B B BRI W i B hU R R LS
BRI AR A3 R 1L 80 AEAR LU L 4 st
T2 R Gy A )2 (0 Tz 0 R 175 728 B Rl R AL TR
A EEAR 90 AFE AW 8], 43+ bR 10 ¥ A 48 FH o 55 9
] 5 AR P AIE T T RE

WS E A T BRI SR AT AR
AT 38 3 R R N2 KRS S AR R T A
PR AR SEIL T AR BT R R BE AR T R B T
FEA R IR R B R R HE SR L R 2 i
X} HE B 5 IRE AR B R UL A B 5, O T AR IR AL
V7B, 5 AR W4 R 5 5% AR A T L AT LA SE I A ) 35 AR
SEWTTEAE IR AEAE Y s L B B R R b B R
SR AR BT R TR B TR E MR R &
TER R S B R FF/ANE N E B TR R
Ay T BE F L L B M R A O R BT

+ 313 -



EYMESHEEZRES

ZOHUHT AR IR T RERAE Y L A W AR R
BRI R . b E R B A B 5
MES TR BRK &L, 5742 5, S5 850U bR
LI 6.

Fl6  KAFAEL T e 14 MU 7 A2 A8 5 5 B0 AR CF
% BB T1OT UL B BRI D
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