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[BE]BR -5 LR 6 MV AT R P oA TFHwm ., J7ikHA4E 1032 cm B 69 208 A 3R CT 4% .
FAMST R AL (TPS), i AL FHLEM M AR, A LS THTNFRIE, £ EKRFRR LR TS Im B BR
PR 2.4.6.8.10 cm B, i 50 F R BB A K 69 7 F vk . AL IR 8 4] iy I8 4 B ) 0 SR B,
HE I AR R, 2T AL OEERELR KRG TN TSI H ., HRTPSH AR FHRERRAKA
016><10'zcm"O BRI R JE >4 cm B,y 3B i F (1%/1 mm)<90% , FL5 &A% 3 8 i R AR, AR TH EE R, Lk
7 & R 69 v R, AN 2 em B R R B, A @ N E W 16.22% 3 e B 63.73%., KR AE ¥e X PTVnd+nx
PTV1.PTV2 & F ¥ il & 5 5 A (72.61+0.98) Gy & ¥ £ (72.12+1.00) Gy. (69.11+0.79) Gy # ¥ %] (68.72+0.77) Gy.
(62.61+1.04) Gy # ¥ 3] (62.22+1.03) Gy, 100% 4k 7 7 & ¥ X & & & 5 5] A 0.97%+0.01% %1% 2] 0.95%+0.03%
0.98%=0.01% FA%2] 0.97%+0.01% . 0.94%=+0.04% FA% 2] 0.92%+0.05%, & 7] & v il it £ (1%/1 mm) % 94.06%=0.86%
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Dosimetric effects of styrofoam in 6 MV photon beam radiotherapy

LI Shi, LUO Huanli, TAN Xia, MENG Wanli, LI Bo, LI Guang, SHEN Zhengwen, ZHONG Mingsong, WANG Ying, JIN Fu
Radiation Oncology Center, Chongqing University Cancer Hospital, Chongqing 400030, China

Abstract: Objective To evaluate the dosimetric effects of styrofoam in 6 MV photon beam radiotherapy. Methods Ten pieces of
styrofoam phantoms with 2 cm thick were made, and their CT images were imported into treatment planning system for calculating
the average linear attenuation coefficient which was then verified by ionization chamber measurement. The styrofoam phantoms
of 2,4, 6, 8, 10 cm thick which were formed by superimposing one over one another was placed on the surface of a solid equivalent
water phantom to estimate the dosimetric effects caused by Styrofoam of different thicknesses. Furthermore, the doses distributions
of 9-field intensity-modulated radiotherapy plan for 8 nasopharyngeal cancer patients immobilized with Styrofoam were calculated
in the case of body structure contour with styrofoam or not. Results The average linear attenuation coefficient calculated by treatment
planning system was (0.16x10-2) cm™. The gamma passing rate (1% /1 mm) was less than 90% when styrofoam thickness was larger
than 4 cm, and the thicker the Styrofoam was, the lower the gamma passing rate was. Furthermore, styrofoam had larger effects
on dose built-up area than dose-drop area, and the relative surface dose was increased from 16.22% to 63.73% when only a piece
of Styrofoam of 2 cm thick was placed on the surface of a solid equivalent water phantom. Due to styrofoam, the mean doses of
PTVnd+nx, PTV1 and PTV2 were reduced from (72.61+0.98) Gy to (72.12+1.00) Gy, (69.11+0.79) Gy to (68.72+0.77) Gy,
(62.61£1.04) Gy to (62.22+1.03) Gy, respectively, and the corresponding 100% prescription dose coverage rate was decreased from
0.97%=0.01% to 0.95%+0.03%, 0.98%+0.01% to 0.97+0.01%, 0.94%=+0.04% to 0.92%=0.05%, respectively. The gamma passing
rate (1%/1 mm) of overall dose was 94.06%+0.86%. Conclusion The dosimetric effects is increasing with the increasing of styrofoam
thickness, which led to a significant dose increase in dose built-up area and surface dose. The attenuation effects of styrofoam reduce
both mean dose sand 100% prescription dose coverage rates at target areas. It is recommended that the thickness of styrofoam should
no exceed 4 cm, and that styrofoam should be included in body structure contour to assess whether the skin dose is safe.
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[ 52 2 i BB % fe /b BB 3 A2 gl [l 42 o AR
ST I B T R Gk T A T R A M AR IR YT
REASHERN SCME" . Rl BT H AR R & R L S
7 3O 2 2 W IR BRI AR i AR £97) G b
SRR BRI 3D FTER AR F A B B 6, &
T e PR HC SR FH A Bl 9 O s T R AR AT IS
P, HHEA BRI RS AR ANTRAURE S, AT
P 1RO W IR R v E R R AR R
JB2 BB T B A (RS R g i R AT 2
A g YF AT, S T o 532 1) 7 I PR HP 1 200
Z I 5E R, 0T R R el AR [ e e s R
FOR AT R R BT AR VAT R AU 5 A ST B
R0 R MR A 8 PTGk 10% ). Geerig 25 BIFE 2 IRLAE:
ROKIRIE A 6.3 mm AR ET 483437 R AT 6 MV B3 i
KW T LLIE B 7%, H 210 5 & N 17% (FCIRITIR)
AT 88% (M AJIRITIR) o AAPM 176 542 15 5% 1
TR [ 2 R A AR S RO, RO P B
AT T S S

Chen %" R WS 2 1 JE Bk £F 248 A 4498 IS 1Y
F14) Sk 2050 [ 22 2 i) 1A AN 56 86 L A T 3
R R S8 (TPS) TH53 12 [ 2 2 B 0T I PR e MR s 1440 7Y
R RE M o SR, XA 5% IR Bl idd BH & 30 Ji5e o)
FIEPR B TR . AL A AR S TR R
XoF e R 30 %) 790 2 s i) ARG 55 0 ) X
EEMHZER, SR WK, BEA APt X H
TR SN G AR R SR A . PIIATESY
TSI PRIE SR AR B G B 2 o R I 1 ) AR
oo S350, KR B A R S AR B A
AT A e ) A T 117 5 350 K 940 5 B8 B AN [ e ) 2 T
AR RIS, & RE R, H A5 N Z A TE
R R S . PR, AR SCAIF ST & 30 15X T ) 7
HEERCR A F A TPS 1185 S PRl A5 2 i &
TS 5 D R B, O S VP AR AN (] J5E B 1 o e %o 741
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1.1 ZARHNERRE

1 2 1 e SE IR ARA . A i (SRR ER ) B (&
HREEEZICE) £ 300 mL, B A B W R AP R
GRS R BB B KRS, FEBE /K 4% 1 e Tt
298 80 kg L, B 3 58 4 & AN RK T2 20 1 Ak 48
T o BV H G 19 & 10 38 BT B 10 B K 5 74 & 1 e
G JEEZ) 2 em, (I K29 16 e (3RS K T FrFR ST

RS 10 e FF 158 AR | R U0 FE RS A 22 51], 10 B
PRS- 3525 BEAH R 0.04 g/em®, CT {1 (-937+7) HU.

ASCR PRI 7 3 A 755 3 4 & i
I LM R A, Horh, i — TR I AR A
M S, 383t TPS THAAN RS EE R e S O s it
U, KA R SR E A B AU i 0 R A
FH TR UM [) JEE B2 1 A O e 2 FE AN ), S it s A AN
7] ; 7 vk Z3E 8 TPS T ISPl it AR &y i 45 v
O R B S, TR g HRORH (] J5E B e 1 4 P S ik
FECRE WO, TR sy, vl E
AHY UEZENE 2 8 R A IR A 1

(1) J5 s — 4 IR 430 3 i CAE FA S5 2%
K (GAHK 20 em, 55 15 em, A3 HLBEIE , BRAR A UL, AR
SCREATK 46 A AL AR SR 20K ) 1 3R 1H AL 20 em
J& . R AT & R AL AR I E CT (Brilliance-16,
Philips Medical Systems Inc.) $ &G , 9455 40 &
AR AR S . 2R 1 mm, S HE R
120 kV , BE'E 250 mAs . i 45 CT {5 i Aria &
43454413 Eclipse ( Version 13.6, Varian Medical Systems )
TPS H, &£ T 22 JE 3 3 mm (WA 2 5 )2 )2 X 5] i
TR /N, AT A ZBEANT) o SRS 1] TPS )
i T 22 i R A A A K RIS [A] R B (0~20 em,
] B 1 om ) A 6L RS (R A S0 G ol FH IS ) L e o ok 2
Varian IX (fit £ 120 /4 Millennium MLC , i i {E 45
O P8R 5~10 mm) |, BB 6 MV 1Y X £k, 5 it %
400 MU/min. Ji 7 33 5% I — A bn R 5 B [ RS
(10x10) em®, f1 £ 0° ], %y i1 100 MU, JHl #E 105 cm
PRIFAN AR (REAULZE %o 711) £ A% 7 2% 2, BV IRE 281 [ 14 0K
18 B B PR HF 100 em , iESEK T 5 em Ab s &
TPS 5% R R AL 5 AN 7] & B2 Y e A0 56 e vh 1
R AR, I e SR T EAIK T S om ot Sl &

(2) 773 = g g PR AR B JSC A AR 1 3R THT
A — L, I 44548 H 2§ % (0.6 cm®, PTW30013) 4ffi
AT, SRIE AT CT G, AR &4 S LR
[, 14 e P 5 A [ A OK R R S PP AS 10
£ CT KM% 5 2 TPS J& , X[ 5E CT KIM§ 2 it 7
FIASTR] (R S B 430 & RIS S5 AN B RS . O
T R RE R — AR AR ST I, it 100 MU, Y504
105 cm, 4379 753X WG A S48 B R THR 5 5 43 A, 1ok
A BB EA AL S DU R i i 2k
PRSI R B, 1 RN ek I R AL, B em™, D, Al
D 53 3 TR AE ] — A0 B 5 6 R 28 0 gk A i I 1
FldE, TR KRR TR AT .

,u=(LNDg°“)/T (1)
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T3 A SEBRIN A 0 g LS AR BN R
XoF B BRI R0, TRD AR AR 2 1) T A3 ek o ol R 4
K AR A B AR AR 5T BF 4 i 100 MU, JHITEE 105 em.
FE [E AR K 4 A H8 T L B8 3 DL it 5
UnidoseE 7 & % (PTW) Il & 7 F 55 % 77 AL 1 HL B
I, PR R R Y AR B i A A K TS v ok
i) — 7 B, B 5 — A AN S & M, S T sk S Bl
SEARE PR R R 10k, T 114,
1.2 AEEE L AT =N

(1) A F 58 52 b & 7 A [ 2 & i %t
MapCHECK ( Sun Nuclear, Sun Nuclear Corp. )55 F.0> i
R R, 7F E R HEAZIEE 1 1Y) MapCHECK 15 7%
CE 3R IR & AR K (1K 20 em, & 1 em)
DL 25 80K G 5 em B 4RI . SR F— D hrprst
HY A6 100 MU AR AE 2% 1 S MUICE &AL 0.2
4.6.8.10 cm JEEEHEATIN L . FECE T RO L ik
JKFIASIR]JEERE 42 W5 1 MapCHECK %45 #E4T CT 433 ,
)2 3 mm, FAJEEE 3 mm, 594 HLE 120 kv, BB
250 mAs. CT EM& S A TPS 5, ) i & AN ] J5 B 4 1
JE ) Mapcheck MEIEL , FFAEARIRIRTET 2504 TR
{ifi ] SNC Patient 414 (Sun Nuclear) #£4 75347, b T %
UE TPS 4 & W B AR 1, LA TPS HHA IS & A
[Fi] 52 B R e R 0 o Ry 27 43, LA S Bl i A5 5%
AN R B R A R A . R T i AR R
J& % Y e %o 7 ()R M DA S B i I A5 AS 15 & T
R RS040, LASEBRIN i T AR 3 AN )RR 1 kv e
F A RS 20 A

(2)TPS 15T AN JE B v e %o [ 4 7K 48 e e
REF =W, K Lib ik — TPS R R T A
SNC Patient £ {4, L TPS 3155 BT 45 A 5 & 0 Jise 751
RS 4340, L TPS T A & AN [R] R B & v i 71
KA AR

(3)TPS 5 AN [ J5 B vt e %o [ 44 7K rvo i
JEF R R o o AR T vk — IR LR F 105 em
Tk A R R BE AR R 100 e (R 48 77 43 1% 132 791 - )
A, BIVE B & W A HEES 100 cm) |, 78 TPS [l
FFH—AFRFR SRR, B 100 MU, 23 976 A [F] 2856 B
H T A
1.3 iR 2RI B FI EF 20

BEMLEE B ALL T 8 {51 45 32 52 SR IT ) B
WA HR A, T, T, 400040 ) 4 1) . T A B8 2 A B EL T
Y AL A FIE T 0 0] SR A RN B AR AL iR
Sk B U S RV T i 5 AR 1 o A
AR — 0, B B R R A Sk SR B AR 1 B K4S
e IF R B KRSl R I S A L AR . SR
JE AT CT 4, B2 3 mm, T #JE 4 3 mm, H

i 120 KV, BE G325 mAs. F13 V0 I 46 Ak
TEBE T 1 em, LA KM .

CT EMGAEH 2 TPS J& , o g 47 98 107 B A (R
It S RIS TR T I RS % 8 ™)) /) T 4 XA
K48, PTVnd+nx . PTV1 . PTV2 54k J5 7523 51 Hy
7040.6 080.5 440 cGy, 73 32 IKiAIT . X F A3t
B, SR I PR 9 CT B 55 4 B 7% & (CT-to-ED)
2k, 25 1) S AT (AAA) B 8L 5 RS R
A 2.5 mm.,

SR 8 HU B 75 75 %6 [R]— f31) 55 A 3 £ 2 TRl A5
) T E R AN T] P A0 S 0 ) R T S S N i
WE o AT IR R AR R R -350 HU, 3 & 1L RS 1Y
AN -970 HU . AAS 55 & ¥ I 19 1 4 B il 4
IR A E 2000 28 11 £ FE 160° 14 9 B 44 43 B 95 0 7
02 I S el R e O A SO N T i
BRIV — 8 7 ) 43 50 A 3 R AN B AR o
Bai

FHE Y548 (D) . 100% 4b 7 7] 5 51X 7 76 %
(CR) . #2448 %t (Homogeneity Index, HI) & ¥ /&
$8 % (Conformity Index, CI)4 S HE 7 #L X ) 5] =
FetEAR b, oA TV, Sk 100% &b J7 5] 2 T 7 26 A 0
AR, v, A X ARF, CRIFE AN

TV,, ,
CR = ;X 100% (2)

t

D, 72 718 I DX X% A FRUIT $2 2] 19 70) it , HLT (LR
FEIE 0 s B0 DR i 1 ) PRy HIT R AT
DZ% - D98%
HI = ~b. (3)
PIV 37K 100% &b J5 57 5t it B i AR FR, CT{R B
FE3 1 R0 D B P 2 By, CLH A A
_ (V) (4)
v x PIV
FIEN R T R U e X 5 S T ) R a5 e LA
TPS P15 A5 2 S BF ™ AN K e A0 3 1) = 4 5]
/S H A, UL TPS TR TG4 B & A it e b
6 A = 4E 0] £ O 1R PR AL 40 A, 8 3DVH R
(Sun Nuclear) #47 vy 43 ¥7 o
1.4 FIES ML EMIRAE
7 B (TH) 3% 88 10%, 23312k T B 455
1w 2250 #11 (Percent Dose Difference, %DD) 1y 43 #7
2 G 2 22/ 8 — M), X R FR 53 51 °h 1% .2%
3% M11%/1 mm.2%/1 mm .3%/1 mm.
1.5 it FEFH=E
K STATA 15.1 AT HEATGE T o0 H , 75 5 IE A
Sy A AT SR B B bR o 25 3ROR R FH L XS ¢ K
%, P<0.05 2 A G X
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2.1 TPSHESEERNEF R AKHEERT R R

14 TPS THE T A5 AN [F] JE B 2 30 Je v A 50 it
U2 AR, Qi 1T i 0 2R R AR A A5 B R R
LM R A BN 0.16%102 cm™ . TPS 1144 F1 52 5
TR R U U R B, AR U
g R E 2 fros , TPS (1 ¥ 4 = R B K
(0.15+0.09)x10 em™", S Bl i H - 4 22 14 5 0 R %K
7(0.12+£0.04) %102 cm™'

0.035
0.030 y=0.0016x+0.0005 o
Rz = 0.970
0 15 20

10
KA IESE fem
1 TPSHEREEE L BRI SF SRR
Fig.1 Central point dose attenuation of different thicknesses

of styrofoam in TPS calculation
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Fig.2 Average linear attenuation coefficient of styrofoam in
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TPS calculation and actual measurement

22 TPSHESXRNEH KRFIAEAEELER
AR B X5t 551 £ 43 76 B9 =2 i

F A A ] JEE B8 2 Y S 7E TPS FHEE 5 S B il 7]
(A7) e e 6, AN 1 R, TR JEE B 1) 4 e y ik
R (1%/1 mm)FEJ>90% . LA & i ) 45 v e bk
T 751 5o B LU AN [R) TR B v e 3 k%, S B
WARILR 2, TPSIHR AR IR, R 2 MR 3T
71N B A R 90 5 JEE B A 3 e Rk A, 3R 2
W R MR E >4 em I, %DD (1% ) 18 1 %6 1 35 %
Ko o T B I A b R 43 T Jg T P8 %o 1) 5 il 1 S
PR, 75 TPS H 53 4 2] i 4175 4.5.5.0 5.5 em A& il i 4

R AR, 3R 3 s, R IEE >4 em B,y
1T (1%/1 mm)<90%.

*1 ZFENES TPSHEH TR EELZBRFH OERE
FIED Ty IBIEE(%)
Tab.1 Gamma passing rates of isocenter coronal dose distribution
of different thicknesses of styrofoam between actual measurement
and TPS calculation (%)

KRR VAHT
(PR B vs TPSTHEE)  1%/1 mm 2%/ 1 mm  3%/1 mm
0cmvs 0cm 95.9 98.4 98.4

2 cmvs 2 cm 95.9 98.4 98.4
4cmvs4cm 95.9 98.4 98.4

6 cm vs 6 cm 95.5 98.4 98.4

8 cmvs 8 cm 94.0 97.6 97.6
10 cm vs 10 cm 94.0 97.6 97.6

®2 LRNEGTESTREELBRNFH OERE
FIEHFR%DD BT R(%)
Tab.2 %DD passing rate of isocenter coronal dose distribution of

different thicknesses of styrofoam in actual measurement (%)

R %DD s b
(B vs 2 BRI ) 1% 2% 3%
2cmvs 0 cm 100.0 100.0 100.0
4 cmvs 0 cm 95.9 100.0 100.0
6 cmvs 0 cm 45.9 99.6 100.0
8 cmvs 0 cm 16.9 96.3 100.0
10 cm vs 0 cm 16.4 36.5 100.0

®3 TPSIHHEFEAREEE L BRFNEFH OERE
FIES Ty BT E(%)
Tab.3 Gamma passing rate of isocenter coronal dose distribution

of different thicknesses of styrofoam in TPS calculation (%)

S PE y oI HThn
(TPSHHLvs TPSHAY)  1%/1mm 2%/ 1 mm  3%/1 mm
2cmvs 0 cm 100.0 100.0 100.0

4 cmvs 0 cm 93.8 100.0 100.0
4.5cmvs 0 cm 85.9 100.0 100.0
5cmvs 0 cm 85.3 100.0 100.0
5.5cmvs 0 cm 61.1 100.0 100.0
6 cmvs 0. cm 42.8 100.0 100.0

8 cmvs 0 cm 333 96.3 100.0
10 cm vs 0 cm 32.7 74.7 100.0

R B AN [ JE B2 I 4 S0 B o I A K
ol R gt e A P CTRT 3) R B, 5 90 o k7 XA
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FU , v e Xof 351) 2 2 A DX 1) 5 ) e R o AN ) JEE B
TRL X 2R T AR 5 M AN 4 IR L BT EE A 2 em &
TRLIE {57 AH X 2R T 551 £ IR B R oK, FR16.2% 38
3] 63.7% , Ak L 1G IS BE 3G i W AR /N EOIA KIS
A A5 5] 1 TR i 2 1Y) e KR o R B A R A, R
A 4 cm & HEERTHTFS T 0.25 cm,

100
804
=
e
7= 60
Z
= 401
201
0 05 10 1.5 20 25 30 35 40 45 50
VR /em
E3 TPSItEFEE R EEE R L BT EAFE K0T E
MRE R L

Fig.3 Solid equivalent water central axis depth dose of different

thicknesses of styrofoam in TPS calculation

4 TPSHEPEENEEE LB E AZF ok R Emm £
RAFIERESM
Tab.4 Effects of different thicknesses of styrofoam in TPS calculation

on solid equivalent water surface dose and maximum dose depth

x5 TPSHEERETIALE SR IAREMNMERX
FBFSH (%, 7+ )

Tab.5 Target dosimetric parameters with or without nasopharyngeal

carcinoma styrofoam in TPS calculation (%, Mean+SD)

e

i RESR mite woriw O
PTVnd+nx D, /Gy 72.6140.98  72.1241.00  <0.001
CR/% 0.97+0.01 0.95+0.03 <0.001
CI 0.82+0.07 0.83+0.06 0.812
HI 0.05+0.01 0.05+£0.01
PTV1 D, /Gy 69.11+0.79 68.72+0.77 <0.001
CR/% 0.98+0.01 0.97+0.01 <0.001
CI 0.49+0.08 0.49+0.08
PTV2 D, /Gy  62.61£1.04  6222+1.03  <0.001
CR/% 0.94+0.04 0.92+0.05 <0.001
CI 0.88+0.02 0.85+0.03 <0.001

JAUIRZIEE em HXRPRTE % R R AT /em
0 16.22 0.00
2 63.73 0.23
4 76.27 0.25
6 79.91 0.25
8 83.43 0.28
10 85.97 0.50

R T8 7R = (R T ) /O il R KRR ) < 100%

2.3 Eclipse TPS it EIG K EMRERTITXFELE
EY i PO ik il 0|

i 3% 5 AT HIAE AP 58 B v in AR i I X
PTVnd+nx . PTV1.PTV2{ D, 3 M(72.61£0.98) Gy
/0 (72.12£1.00) Gy (69.11£0.79) Gy Jsi/b#(68.72+
0.77) Gy.(62.61+1.04) Gy J#/>#](62.22+1.03) Gy,CR
I3 0.97%+0.01% [#4H510.95%+0.03%.0.98%+0.01%
[ A% 2] 0.97%+0.01% . 0.94%:+0.04% [ 1% 5] 0.92%:+
0.05%,PTV2 i CI M 0.88+0.02 F#{% 5] 0.85+0.03, L) |-
SRR EAGITEE L,

PAAS S R R R T A BB = 4R 2 A Ak
FEUE X 8 T 0 y 3 A, 15 30 K R 45 5
P ) 7 A A S R, W3R 6 TR, A & I I IS T A 5

BP R EFHR Ay 8 1 R (1%/1 mm) K 94.06%+0.86%,

H Rt & W) 2000 ,.240° . 120° . 160° 5 B 45 A&
2 5ot R U JRE Y 320° .00, 40° 5 B i i R AL, Hor
240°FI1 120188 15 R AL .

6 TPSIHHE DS L BRMEHEFNEN T E yBEILE(%, 7 + 5)

Tab.6 Gamma passing rate of each field dose distributions with

styrofoam in body structure contour in TPS calculation (%, Mean+SD)

y o HrhR i

SR AR

1%/1 mm 2%/1 mm 3%/1 mm
200° 92.43+1.35 95.65+0.40 96.64+0.27
240° 91.44+1.89 96.11+0.98 97.22+0.47
280° 96.70+0.85 97.94+0.31 98.33+0.25
320° 97.17+0.63 97.78+0.46 98.20+0.36
0° 97.03+0.55 97.69+0.41 98.15+0.31
40° 97.22+0.54 97.81+0.37 98.22+0.26
80° 96.85+0.72 98.00+0.37 98.42+0.30
120° 91.49+2.30 95.93+0.91 97.15+0.49
160° 92.48+1.21 95.67+0.48 96.64+0.41
total 94.06+0.86 96.02+0.52 96.84+0.42

70 B A i %) A R SR ORI T Y 2 )
— R TSR I R 2 ) R 0 IMRT 7 A
FE ) B BF 3R 97 (Stereotactic Body Radiotherapy,
SBRT) , i 5 i %2 4 7] 2 A% i W o 32 42 1l 78 2%
U HETRY TPS B R K BGE 17 & 5 i
P, 55— 07 T B AT 30 IO 3 28 5 o A% i i R v 2 e 1Y
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538 %:

OO LA e 1 7 2 % ) a7 AR (W52 o Liu 552V
%% T 7E IMRT I VMAT & Jf NK/T itk VRl 7 )
O 1% 3R 2 5 ) A RSO o X A e B e R Y
ML/ . Puysseleyr ¢ & TR BMS 3L 57
[F] 2 2B o) ) ek 2 A S ), R IR 2R o S [ e
96 MV G T o586 1 12.3%, Hks B P il S # v 7k
B, B OK R BE X O R 5 98 R 0.11%. Chiu-Tsao
EHOWFSE A 2.8 om JE Y Orfit Bk £F 4E A 0.9 cm
AWM. 7.6 cm WK R 4.5 cm alpha 3, 43 1) fdi &
1175 B PR 20% 3413 71% .69% .55% .57%. A T WF
G R 0 5 T 2 ) R i 2 A RS B R R o A
) TR 1 R 2 A AR 0 PP A T R M I i £k
PRI R B (R i), R REJE R e 1) 7)o 2 5
e ( 4500t ), DA K & 0 B %o i DR 5 R 0] 79 54
A (SR ) o A SCZ NS T H Al R e
(BIIEY T PR A ) X 391 et 5 1

B U RN 2 em (4 10 e & 1R B UK 20 cm
JE 7 TPS I 43 M 1 em & & 0 , b ad 72 R il A8
RIS AP T, JE RN T B B DI R s A
Pk I TPS T AN )R B & i e LA B BB R 3t
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