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Dose distribution for 6 Mv x-rays
By

T. Hiraoka, K. Kawashima, K. Heshino and H. Matsuzawa
Physics Division, National Institute of Radiological
Sciences, Chiba, Japan

X-rays from a linear accelerator which nominal energy is 6 Mev are employed for
the experiment. The effective energy of 1.4 Mev for the x-rays is deduced from a
measurement of a half value layer with lead. The measurements of isodose charts are
made using an automatic isodose plotter with a thimble ionization chamber in a water
phantom. Field sizes used for the measurements are from 4x4-cm to 20 x 20-cm at F.S.D.
100cm, including several rectangular fields.

In particular, depth dose curves near the surface of a medium are examined with a
parallel plate ionization chamber in Lucite. It is thus deduced that the maximum dose in
water occurs at 10 to 1lmm depth below the surface and the surface dose is about 15 per
cent to the maximum jonization taken as 100 per cent.

The measured central axis depth dose curves for rectangular fields are compared
with those estimated from an equivalent field method. The good agreement between the
experiment and the equivalent method shows that the latter is applicable to 6 Mv x-rays.
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Fig. 1. Dose distribution below the surface of
phantom. The relative ionization is a fun-
ction of added thickness of Lucite,
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Fig. 3. Axial percentage depth dose in water ‘plotted as a function of depth for 6 Mv
x-rays and Cobalt-60 y-rays: FSD 100cm. The variation of the percentage depth
dose with field size is also shown in the figure.
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Fig. 4. Comprison of isodose curves for (a) 5 X bcm square and 5 X15cm rectangular
fields and (b) 8 X 8 cm square and 8 X15cm rectangular fields, 100cm FSD.
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Table 1. Central Axis Percentage Depth Dose in Water: 100 em FSD
= Experi- | Equivalent Ratio Experi- | Equivalent Ratio
Field mental square _Equiv. squ. mental square _Equiv. squ,
| 5% M | 5x15 | 7.5x 7.5%| Experimental 8 x15  110.3x10.3%| ~Expeimental
Depth, (A) (B) (B) /] (A) (C) (D) (D) / (C)
: 5cm 84.0% 84.8¢9; 1.01 85.3% 86.49; 1.01
10 62.8 63.9 1.02 65.0 66.4 1.02
15 46.5 47.5 1.02 48.6 49.8 1. 03
20 34.4 35.2 1.02 36.1 37.1 1.03
25 25.5 26.1 1.02 27.0 27.8 1.03
30 18.8 19.4 1. 03 20.1 20.9 1.03
* : estimated from Day’s table!®
SEORETHB. 2L, FSDIix 1m Th E1lm TH 3. FTATRAREEE ¥ v CEE

5. 3T, BB OWREHE (central ray 1233
R T EWRT 5. LITRER) M3 IESBE
DY 5 AN HEE T 5 72 dDequivalent
fields (I3 & CIEFE) @FER Day? 12k oT
WEENhTw3. Zm3 b equivalent circle 12
DWTX, 4 Mv LITOXE®, ©Coy 70 B
U BiCs-yfi) 7 L1z L % 05 AYERERIN
LD 5N TWw3. equivalent square 6 Mv-X
BRI LT Day OFEBZYTHS S . HD
FZ L, 5 x15em, 8 X 15mOHIEE 7R,
Zh—A 7.50m, 10.3emDIE TS 441 T &
5. Ihb OIEAEE T A2EEREFRRD
ERFEE (Fig. 3 ) »bWNBETRDB &
Table I » (B), (D) NIRRT ENRBBNT-.
TR (A), (C)WHL TRskE
B, 2~3%0EELFE T L EREC—B
T5LE X X5, 2T Day o equivalent
square M3k 6 Mv-X E&Ef_ou ST HEE FEH
THBHEEILND. :

IV. 3%

6 Mv-X DK 7 7 v b —2aho SESH2E
B THIEL, 4 X 40m~20 X 20emO RSz o
WT central ray #&irEFFEA® standard
isodose chart #B7-. 7= v UHEH - S5 R

MREOBRES T2 W L, 6 Mv-X SRoOFAzEs
FULEED» 5 10~11mOEX 125 3 2 & FUZEE
PRI IR AR ROMI5% ThH B = & #5157
fi s, SEHE ORISR o TR ORlEsER
L equivalent field ¥z Xk 2 iEsefE - % Higik
L, equivalent field %:2% 6 Mv-X &7 3 38
TE DL FERINHED .
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