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-~ HER (FH24 23040 F487 )

. - B4& &4 Fano factor & 0.3 4 F “7 || 1T = 4 (charge carrier) % 50000
B g R B RRTR S P 2
(1)0.1% (2)0.34% (3)0.58% (4) 0.71%

2. T AP &G Bk afp ¥ 2 4 o i(relative biological effectiveness, RBE) ?
(1) ®°Co (2)25MeV X-ray (3)10MeV %+ (4)5MeV a#+

3. ¢ Ak MRS 25 1] 65 Gy 2 B en#$ o 3R S HBE I R N RAERY Y
29 (1)05& (2)3% (38 (4)19&

4. FrEaEF 2 W=30eV/ip Bl § #5apirt in i 2.0x1070A pF 0 £ m Rz £
Yok A 50 eVis?
(1) 6.67x10™ (2)6.0x10™ (3)3.75x10* (4)1.5x10"

5. ¥ % ePfia (Wr=020)~ %5 (Wr=005)% &% (Wr=012)4 44 £
FAASEFTADEGHE CARBETEOALIINRE RS A R ER S
HE? (1045 (2)0.90 (3)1.25 (4)1.50

6. F-SHhEF X EREEF I - s & 5 2753 keV 240 § B& > 1 F Sk W He BB 7 4
B oA s#tR o T AR ﬂsiz(keV)\anélg VIR 7
(1)511 (2)917 (3) 1731 (4) 2242

T35 X kig st i jrps » 752 3 &9 % 3 14 * %]+ (Occupancy factor) = i ?
(1)1/40 (2120 @3)12 (41

8. B H ¥e— X # ¢ -7 (single target single hit model)® > 4 B4t imre 2§ 5+H £ &30 H T
BRRERE S mre GEaE AS A (1)25% (2)37% (3)50% (4) 63%

9. - LHgH1 T4 B X305 MeV y 82353 it > 2 2L BF 23 t&E455 0.1
mGy » T 7| fcit m—‘g 227
& HAE 5 005mSy (%K AL 5 0.2mSv
(3)7 »xHE 5 0.1mSv (4)3 »<®E 5 0.2mSv
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F4:(% & 11.35 g - cm)4t 70 keV %3 57 £ % & % fig(mass attenuation coefficient) 4
28cm? - gl Plgsgt k3 hX Eh (HVL) 5 %> cm?
(1)0.24 (2)0.022 (3)0.014 (4)0.011

BAR R BE TR - RO RS ot A R 0 S % %R 5 4000£100 cpm -
{53 4 5 1000£50 cpm > RI3Z R R 4 T amcbf g B iR B £ 5 0
(1)0.01 (2)0.05 (3)0.22 (4)2.2

©iedLen® A L 11.34glem®s BRI B 5 20721 BIE 2 A4 R I HG L
(1)3.3 x 102 (2)3.6 x 102 (3)3.3 x 102 (4)3.6 x 102

5mg 1 9Sr (T2 =28.8Yy)er Y (T2 =642 h)iE 3| £ 8 T aps > 3K OY 5 55589
(1) 26x107 (2) 1.3x10° (3) 2.2x10° (4) 1.1x10°
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A5+ & A 1 (beam harder)enfiF25 85 A %t £ 4 F gk 3 S R

Bl EAF ki st KRy is B APhFa g g
Cﬁ—fbi’lb'*&‘]'é\+—@//€11fﬁr’ﬁk’f‘?‘ml :{igﬂﬁ”“
it &

Dok o & bg2f 4 FESRRTIEA 4 02T 177 7 '8 i
()FA (% AB ()% C (4K CD

PFERFHE (FH1I0A £ T04)

B f5stiRtE 5 A4BenitdiciE s 5000 counts - FRERIRE 2 A4 F F s
100 counts ’&r%véﬁﬁ’?§ PR ERIFEFE 20 A4 Bl GFas RFEREPIFRFE
’Eb?g /?JF%F'& % ”/’J\ﬁ.

¢ s ?Ra chd i g 5 1600 & > R+ E 5 2260 F€ 5 226.025403 amu » 2?Rn ehf £
5 222.017571amu > o h & 5 4.002603 amu v 3R

(D*Ra®%:PRn2 Qi 5> MeV?

(2)% ?PRa st E R L 1Cilg > B ¥"Te (Xt H=6.0h)nt ER % 5 > Cilg?
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- PEHL e EE R 4R (%R =27 glem®) > F 8z s 5 5 cm® (par = 0.001293
glem®) > @ H ket s 5 en B 14 A 48 (mass stopping power ratio) 3 1.3 % § ¢
A4 - BRI ET I 34eV i B BRI AR 8.13x103 & 32 » 42

¥5 Bragg-Gray % "p32 % o fovpkEz e E F 5 45 mGyh?

. 7 — 100 MBq 1 2*NaCl i3 i # -] B3 45+ > 253 - 325 47 2 42 40 cm h[f] A o
¢ g %Na vt 4o B g8 5 B T (specific gamma-ray emission constant) = 4.36x107
Sv-m2MBgh?ts 3R A & Fle b 2 1.0m Ao y-ray i@ 2 03 § A€ & (dose-equivalent
rate, mSv-ht) ?

mCI ’ Fq’é“ﬁ: 30:k 8 1m ’}5 gl’/’é}if/‘r"‘? ﬁ_’gﬁ}]\ ?

. MNal (Tl) & #Cs-137:0 y i 3# (662 keV) » sl - Hacehic £ =}
(a) 2 it *# (total energy) ~ (b) 2 ¥ & £ % (Compton edge)
(c)w %7 &44% (backscattered radiation peak)
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