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S8 & 7 B HIRFL 5| i # 25, 30MeVu'Ar B F 4 F R EERE L EH
At W % (Bragg &), #HWELHERE TRIMSS BF Wit ELRHATT LK,
AACArBEFREREREN, SRERSEFTERLRE. HATHEY
TEATRFREGHAEEXANTE, BRET —AARBEBGBRTAME
WEEFHITHE.
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S5/EBGEITHE, EEFCE>S HOBSRITHRBZ —GIAETCTWEENR L,
BEEREN LY, ERETFRIEHZEHERITHEIT Bragg 4, X 5BKX KL
BELR% E (LET) B E AR, Hnl#l A Bragg ¥ X ¥ 0 LET 1/ 3% it F Bb 98 BT 78 B s &k,
AR R TR, MAENRB 2 A EBEHSZREB/D . T TR E T
EIRITHR, FEXNERT Bragg Wi B DA K W X 5 57 [X A= Y3808 1 Lo 38 5 e R i
5. A A ERERGEA YRR 2 HNEE FF5REE (HIRFL) #4519 25.
30MeV / uYAr B F M AT M EEE R ESRL, MET ENEAREER Mylar
RERERE Fr /5 B9 A Xt L S (B Bragg MI4R), HE T W T XM EEE B F 4 Bragg 417 .
BT AERKKSAEEER 70% UL, AEREEFEAKHASANBRETR, BXR
BREANIUEHHAR KENMFENBEFRFEESHYBEEZ RN LR, HHE
TRIMS88 BB F i+ H 4 RHAT T A, T8 T Bragg WA HEEBSHGITFRIRA .
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. ZRBRUEATHAEENN A R=SHEE DG, BEEN20.72. 26.6MeV / u.
MEE D5 Ni 2 A Tmm KSR, BEZ D KRS MK ED Y 10um EK Mylar
B, H EFE 100pg / cm® EAEWE, REERN 3mm. FRHAEHMAREE Mylar i
WeWr ik, PEMEREGE R, BAETE I EE IE W48 D, A B A P10 S 4K (CH,10% +
A90%), SJEN Smbar, 328 REER N
HER ¢5em. ®HSem i B AEE, FHEHKH
G10um REFEMLZ, $0.3mm i 12 W AHRNL
953 o3 A A2 BAETE T 5088 R 1 A B A 4R
B, i ECEE AR A R B DUB b b
BFELmBRAR. ERABEHATLHE
Bl XRRERAE srirds, BERREVIRE. A TETFTHERE
mﬁmi?f%;ﬁ%ﬂw REELTETHERMRL, WhEFEK
’ ' ZHRFSIENEE, SREE-AHEEN
25, WMAHERBEAFSEFHERSGIENEERSZEETE THRBERZ @R
FXTRER R ) BE R BB b (X B S THEA SR THREETBZIL.
ALBHETRFH IR RS REEBRREAL, EMETFHEEHME LT
BRAE, A, BEE-AHEBERISER, HEBRANBETHERAESZEE
TEHTHRHMEZ L (FHREMERB)METHEAHEETHEEARZ L. TR,
A LIRS W E R B VIR E BB SREM R . Ei R E 1F A Mylar i 5
BERBAAS B D, PR EFRER.
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% F 4 BB H40E DIRWE 9 20,72, 24.08MeV / u®Ar B FHERBWE N S
HAH, VEHERE A (B 1P H 9 Mylar B) SR RAEIA ST 8 F RN R E — B RS
e, XEMBMERVINSSSEZ I I ALRER —AxmE. 1. 24
HH 2072, 24.08MeV / uAr B FHIKILGR, HMIREN 11%. RICKEERF Mylar
MR A RE S HE T ETEKFHRFRE GERSPWE 2 FR). FHEHKE,
TR D7EM 26.6MeV / uPAr B TR, HABUABURE THRRK, BKESTFIHF

R1 20.72MeV/u'® ArESF 48 3 e 2 BE e 4k B BE O EE 4L

BetE i B (pm) AN Y & K B BB 5 R d (pm)

0 1.00 0
100 : 1.11 126.0

200 1.25 260.0
300 1.52 388.0
400 1.92 507.0
500 3.89 647.5
510 1.03 648.3
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£2 24.08MeV/iuArE Fiax B BB EHTH

FERE R BE (b m)

HAX LB Vo

K BB T R d(um)
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100
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1.00
1.04
1.29
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1.81
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3.07
3.20
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4.19
4.13
3.25
0.72
0.65

0
130
257
390
491
652
779
783
787
794
795
799
805
818
831

EelsE, B REEIE, TRETMEXEE R 24.08MeV / u I Ar B FHTE.

T 5L RHFTHE, 4 3CH TRIMSS & ¥ 7+ 3l it & T 20.72. 24.08.
26.6MeV / WPAr B FHEKP AR RFHEE L EEHR KRR (TRIMSS BFAEEH T
REMEEERK), #2072, 24.08MeV / uPAr B FHIBEEBRARIESEMEH, AHER

FHRELMEERARESEHHEHZ
b, B8 T HEFITE KB
2% (Bragg M14%), 2 A AN 2 P HIELR
. AERCAr B TRRER®,
LTRMWEBLRERSEFHELERFE
RiF, W7E Bragg X, LKA St
BEHAETEHEWRE. 430N
i, XufRERE THEREEREEN
WiNEFEERAFEHWREEEEX
DL B B B BB A P I 2 B U T AR
BEAS T MEEEER.
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L% TRIMSS BT EER, @F W531% 20.72.

24.08MeV/u “Ar BFHELRER.

X%, WE3FR. TUBHNTE—FMERMOET, H Bragg HHEMALY, XA
PO FE SRR REN. BIRS LR 5 MEERNE TREHEAR, INEFHR
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B3 5FhEER""C BT Bragg HiZk 4
(a) 5 FEER""C BB Bragg HiZk;
(b) BEEAM 100MeV/ u B 80MeV/ uik 4k
254619 °C B F ST SRS Y Bragg Wi 4R,

FHRESHYBEZHKXRME 4() fin. AT M Bragg X, 45X pHHKHE
SARRIYA, AEREEETANE FRESEEAR, XATHBRERREASESERE
B, FREEEANSEETRATAHSEF, X6 100MeV / u'?C B FRETEH,
S RFEHEE AN B BER W B4(b) BT/, Bragg B REEMKBLA 10mm £4.
BB ERSME 6 fin. Lhl, NTEREMN Bragg BXAREBASARNMIZIER
C TFHEEESEG, WALZAEFREVHEBENER, HEBTREVIRBHREA
BBEW, HOmE T XHERCOBABMBIEER, EMAMNTEE FRIET. RiE
B Mg AR R, WA [E] R B B Y SR Y BB B VA i 88 R A B 3t AR B A 5
BT Bragg B ARBENER, FHZRMERRTEELTRREN Bragg B X, XH
RS R g, SHERASNEERD, BBIRABREBAR, XS R RAE
BRASWER. FRUNE, AKEWERE. £H, BAIEHR, FARHAARERORG
EEEHAMFE, HMA TRIMSS B 5 31K+ Bragg M ZRiHHHE B S%, 3%k
BRigyTE P AT AR, FEXN E B T Bragg &R MLMEIE.

4 # R iE

{a) 80MeV/u, (b) 85MeV/u, (c) 90MeV/u,
(d) 95MeV/u, () 100MeV/u.
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MEEH, NN MAEEF Bragg MR, BRBRERMHBELE ST EESEN
BEMBETERTHMGT AR —MEETR. #—SRHREERITZ P,

2 % X W™

[1] PHR, BWHEshE, 11(1994)44.

Investigation and Application of Heavy lon Bragg Peak

Li Qiang Wei Zengquan Dang Bingrong Li Wenjian
(Institute of Modem Physics, The Chinese Academy of Sciences, Lanzhou 730000)
Received 19 April 1996

Abstract

Relative ionizations (Bragg curves) of 30MeV/u and 25MeV/u “Ar ion beams
supplied by HIRFL through degraders of Mylar films with different thicknesses were
measured respectively. The experimental results were compared with calculations by
TRIMS88 code. It is found that the experimental results are in good agreement with
the calculated ones when the, “’Ar ions penetrate a smaller distance from target surface.

Furthermore, a heavy ion radiotherapy planning for shallow-seated and small tumor is
put forward according to the calculated relationship between intermediate energy heavy
ion penetration depth in water and relative ionization.

Key words heavy ion, Bragg peak, relative ionization.



