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EREBEFINNZFHTFHREANSESS

THR, RER, ak, BAR, E8L
Ch BRI RYEHIT . HR M 730000)

W E: KA 1O keV*Fe" BFREEREANNEREE, BAZHBEHHYHHT, Br#l@E,
HHEAPHEREELRAXL, AOHLEEHN T EABRRTOYARATAHHN, WEFAR
EEh Fe TRBMABWRBREXHMEER, hBATEINBTFEAANXRENNRAMES 5 pm,

BTILEEY 0.935 pm. FNXBEEBFFEANFEIRFRBRREOIERATT #4818,
XRA: BEFFEN: AR B XHERFIN; HE24

hESIE. 0571.33 TRARINEG: A

1 5|8

20 fiE42 80 sF AR, REGMABER F(E<200
keV, ZZOEARARMA FTRE. BEHEMEY ¥
S, HEMKB. MNE. BIEE. KESREYH
GTHEEM, EXSHY RBIME. KR, EF.
PR, MEYRMRBETE, RBTHIHR. H
MXMBNHVNEERNAT2HE, AEARMY
R ITEARTXARE, RAOMAD#LTF
BHEPHBFREREABF(TRONRE X
ek, BANHBRERBERBHFEANMERHRTRE
AHBIHRLREGR.

2 MREFH*®

2.1 REHE
EHATHREKRBEHT R RN ENFE
14615 RTF# F1E i H.

2.2 WFiEANRE

B TFEARE S B % BHE R WP IE B 200
kVEBFEANLHTH. SALFNUEERSMA
Fe/NERFEREEVRFE, BABTFERER
HEAZKVE, BFFHAEHFe'r, fEEN 110 keV,
BFEEN 5X10"% ions/cm?, FRELE 3 A &£
H, SR/BEHRMBE N $55 mm, XY EHF

WM EX. 2003 - 03 - 21, #ERCENM.: 2003 - 06 - 05

F 95%.
2.3 AfRARSAE

BOEAFKREASFe'* B-F B #7508, 3
MNEFBEHANAFRHIT, ERIE, FHmEK
FEHILRMSESRHEL, StBESIN. ATAE
BETRKYTE, HEOERAETY, Wk
AREERH R RES.

2.4 X SERfEMaH

X §HR a4y BT R 7€ JSM-5600 LV B & |
BTN, MABRRPEENETRETG RN
oy BREPHARTRR SR FRER HAHMA
WIE X HE, RAK X HLENE X8R B X5
ARTTRRFE X FTROBIEKE, FLXRATEER
FIEWE Ll Fe TRMA B X HRBE. LRP
EHS%KH: mEHE 20 kV, RFRE 0. 15 nA,
RS 1 000x , LR MARETE 50 s, WA eh
FREERO0.75 pm EHH/NFRFREL, HHER
HEAREREFARET I, BB Kb 1/4
MHFRFERKBBK, 4187 nm, GHAMGEINE 3
W, REFHE, /BN KEE LN X HEL8E
T R e AH R 8 2 o P 35 B9 O i AR

3 XBER
R L W78 Fe 5o R AMIE X 3 4R38 B

» EE&WA: EXRARBEELS RN H (19135022, 19975060); T EBE KRR S X2 PFH H (KJ952-S1-424) ; HilE ARBEE

RES TR E(C3D

XM, TMRA939-), BB, WHRKMA, BFREA, WLESW, AFERFRYBES4 P3N ERYBITE.
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R 1.
HERMEBLSRTLUESD, SHRAERHEK

£, 110 ke VS Fe'* B§ T 1 A /e 0 TG B3 0 8 o
BAN S5 pm, BAJLEER 0. 935 pm,

21 MNRALERSJERFARKEL(NEREE)Fe TROKIE X NRAK

X §HR BB/ (counts » s~1)

BB/ pm

X X2 X3 X+SD# X4
0,187 12. 57 10.02 12.22 11.6041. 38 4.15
0.374 13.96 14.13 12, 24 13,4441.05 4.10
0, 561 14.96 13.36 14.47 14.26 +0.82 3.83
0,748 15.23 15.58 14,01 14,94 +0.82 2,98
0.935 16.19 18.07 16.49 * 16.92 +1.01 3.03
1.122 16.46 15. 26 17.08 16. 27 40, 93 4.08
1. 309 15.56 17.21 13,68 15,48 +1,77 3.94
1. 496 14.69 13.32 16.01 14.67 +1.35 3.90
1. 683 13.62 13.46 12,58 13,22 +0. 56 3.68
1. 870 12.4 14.96 12. 46 13,27 +1.46 2.96
2.057 11,98 10.23 13.11 11.77 +1.45 3.38
2.244 11.91 9,98 12, 06 11.32 +1.16 3,50
2.431 11,92 10. 46 12.55 10.64 +1.07 3.78
2.618 11.59 11.96 9,87 10,14 +1.12 4.03
2.805 11.00 12.04 10, 14 10. 064 0.95 4,12
2.992 9, 86 10. 63 9.42 8.97 0, 61 3.87
3,179 9,00 9.57 9,03 8.20 +0.32 3.27
3.366 8,33 9.76 7.98 7.69 0. 94 3.36
3,553 8.07 8. 68 9.05 7.60 40.50 2.96
3,74 8.25 7.88 7.95 7.03 0. 20 3,47
3.927 8.12 8.01 7.14 6.76 +0.54 3.88
4,114 7.95 8.11 7.65 5.90 0. 23 3.34
4. 301 7.16 7.87 6.92 5.32 40.49 4,05
4.488 6.75 5.89 6.48 4,37 +0. 44 3.97
4,675 6.02 6.57 4,99 3.86 1-0.80 3,49
4.862 5.13 5,03 4,69 2.95 30,23 ‘ 3.86

PRAMIPIPNERENTEHHEIE IR ENE,

4 tig
) EBETFCXEFEAHERE TFRK.GE
B|JL+3 100, 200 keV HEBFIEAMYTHT
ANBAROHAE —HSEYER. RERAMYE
2RMFTASHLE, BN X AUEEEEFE

AR FREFER R EMILEX R ELY.
(2) AR W —LLBRERMITED, AN

4  ROYR M Fe B THAR/DMERTRS.

HFRAGFRB"ZANEY, BEHSTXA®H
B, TURAEHGRENRE, BTURMETH
REEERFEGFRABERR, FFUERRE”
BRI EFRER, mERMFGRIEYN, 2R X
MEBOEN. BIFREYHTHREIRERE
—BEARE, AmEXRKN 140 pm, % 100 pm,
i 60 pm, BTN 50—70 pm H= 0. R, E1]
HERAGHEHLEL, RREL, FHIBHBER
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' ERNEMMHFRHERREERR LE—BEN
REW, L, EABRTFIMRASHML”HER,
ML “BEART"HFARMCR KT HHAR, X6
HTREERMERE, ERWBERCGOENS —ER
BB, Bred, XA SR AR Wi T AWM BIE T
200 pm BA BRI CRO BB FRE S, HX X TR
BN TEAHEYAFRERRENVBELEESD
EIER. DHFHFRAETRETLHRIE, X
BUE: MEFEHEROEE, BTFERESR?
WELRAR, MBI FEXEM D KME
RAECRRDO PR,

) AMIBERASEERFEAKE. NESF
eV FRABBRLBERBEBNR, BHEYH
E¥RNTRE, STEUEREESTEaR—XY
&, MELRRE—FEREHHE, TLIER LSS
BT R, 60 keV "N ZEH AR A KSR 100
keV N /N ZEAMNHFTEMB AT 0.2 pm, 110
keV *Fe'" fEZ N HHBREARR 0.2 pm™, XK
BRIFET MRy THETR, 200 keV N 7£
HMEPRRE TR OERNT 1.5 pm™, B,
HAZBEX ABROBFATEEGREHRE.

(4) BEHELH, RIOFH LI X F
RERTEABRRENNERD THRE, AHAX
REABTEHYHTFHRYRAHEEERTEHK
S, BN X M. WS T 3858
S RNEAARSEHEROBEHET HE
RREXHRETBHERNENHTFREABS K
kR AERE, EREEENT.

RMNFARBRLR, NI EEBEFEAK
B ADAEFEYHTBERRENNEAREARTF
MEEER, TE—-RIIKELBHESER. R
MNABAETEMEFFAUFIHRREZL. RAN
REWHFEOE, PEEFE 1 mm B, BWEFRE

8 * X W
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EREEFUETREHEABMNARKE, TRAE
ERBETFIREERN DNA £ K9 FXHH
HEMEH, BEXMHKERN FEEDHFEATR
—BEEGEFRSHY A A/ F 10—100 pm
ZIE)) 3 8 o I 4 IR A B R — TE R K T BB G 3.

G5 EXR, ERAKRKERKEBE FEANER
T FTRY, AHNARBFAIIEBTFRELAR
BESBUIREANBA, BRIMNMAIIRRERS
FE&G, “WETHRE, SRAMRSHIEERE
MEmes. BANELRHRHS, IRERHT 10¢
ions/cm? BRI FrER, BI 1 ions/A’(1 A=0.1
nm), MABFRELBHELA4HGRIIN, B4
BYF A LRFLAEF@EL, TN R4,
CHERR LA, WRER, ARESTEEN
MAEWKREEBTEET, IS THERMER
TN, B, SMREEARESFIETITHN
LBAK, MEARAKBEHASLIBELER.
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KAl BFR e R FEHBEED Y NESR
FEBHERMV SR M BN ERMEETEANDFER
BERMHBRESRHFCODENEE, 830
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EFREMBREENZANIALR 1 pm.
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Range Distribution of Low Energy Ions Implanted into
Embryo of Wheat Seed’

WEI Zeng-quan, YUAN Shi-bin, XIE Hong-mei, ZHAOQO Li-min, MAO Shu-hong

(Institute of Modern Physics, Chinese Academy of Sciences, Lanzhou 730000, China)

Abstract: After embryo of wheat seed was right implanted by 110 keV *®*Fe'* ions, the seed was broken

into two parts by hand along its abdomen trench to form two cross-sections. A half-seed was pasted on a

metal holder in keeping the cross-section upwards horizontal. Spot analyses were carried out from embryo

surface towards depth on the cross-section under SEM and the intensity of characteristic X rays induced by

electrons in Fe elements of the embryo was measured. From this, the maximum range of the ions in the

embryo of wheat seed was obtained about 5 pum and the range with maximum probability was 0. 935 um.

Mechanism of mutation.induced by the low energy ions implanted into the crop seed is in greater detail dis-
cussed.

Key words: implantation of low energy ion; wheat; embryo; energy analysis of X ray; range distribution
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