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Simulation and Calculation of the Penetration Depth and
Concentration Distribution for Titanium ionswith L ow
Energy Implanted into Dry Cotton seed

WANG Lin-Xiang WANG Shi-Heng
(Department of Physics, Xinjiang University, Urumugi, 830046)

Abstract Much experimental research into ions with low energy implanted into plant seeds has
been conducted, yet the optimal mechanism to induce aberrance has not been found. One focus
is depth-concentration distribution for ions with low energy implanted into the seeds. Many
investigators have used LSS theory and the TRIM program directly to calculate the distribution
of ions implanted into seeds but find that calculation results are not good for experimental
results, so they conclude that LSS theory and TRIM program cannot be used directly for calcu-
lation of specific targets such as heterogeneous, incompact, |oose and porous seeds. Aiming at
this research task, we deal with these targets and correct LSS theory according to the distin-
guishing texture of plant seeds, using the Monte-Carlo method to calculate the penetration
depth and concentration distribution for titanium ions with 20 keV energy implanted into dry
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cotton seed. We find a better curve, with calculation results from theory matched with those
calculated by experimentation and preliminarily obtain a computational method about depth-
concentration distribution for ions with low energy implanted into seeds.
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START

DATA :Z1,M1,CUQ),F(),P, P(L),
NA,M2,Z2u,0,A1,B,D,G,w
2

< k=110000 %

X=0,E)E0

| P()=PxF () , NP(L)=NA*P(I)/M2 |

fal=ran1(idum)
fa2=ranl(idum)
fa3=ranl1(idum)

(dE/dX)n=P(L}A | (Bx(EFD)EXP(LOG(ESDYu)**2/G
S2=CKx(B))**0.5_EDS=[NP(L)<52+(dB/dX)w

A4=0.01xfal, X=X+4 cos[( /2)*fa3]
EJ=EJF EDSx0.01 xfa2

END ™1 pRINT:L,CU()
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Fig. 1 Programme of simulation and calculation of the penetration depth and concentration distribution
for titanium ions with low energy implanted into dry cotton seed
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Fig. 2 The depth and concentration Distribution LSS
for Titanium ions with 200 keV energy implanted
into the cotton seed by computation ' '
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Tablel The depth and concentration Distribution for Titanium ions with 200 keV energy
implanted into the cotton seed by computation using Monte-Carlo method and experiment
of literature (Yang et al., 2004) separately

FWHM The depth of the largest The largest depth(Rmax)
concentration (Ro)
Computational result (mm) 6.0 8.0 20

Experimental result (nm) 6.0 12.16 21
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