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Fundamental studies of supersoft and soft X-rays therapy. (1st. Report)
By
Otomasa Ito, Atsuhiko Furuta and Taiji Matsumoto
From the Division of Radiology, Tokyo Teishin Hospital
(Chief: Otomasa Ito M.D.)

Sumio Mkino and Yasuo Kurihara
From Toshiba Electric Co. Ltd. Tamagawa Works

We have used Toshiba’s mica-beryllium window tube, M 5057 A, and beryllium
window tube (1 mm-thick beryllium), M 505/B for a dermatologic X-rays therapy as
Siemens-Dermopan since 1959. (Table 1, Fig. 1)

Now we report absorption in air, reversal effect, dosage rate distribution in the X-rays
field and tissue equivalent material of super soft and soft X-rays, which are measured in
these two tubes.

1) Absorption in air

The data of M 505/B tube, given Table 2 and Fig. 3 show dosagerates in various
tube kilovoltage (10kV, 29kV, 43kV and 50kV), tube current 20 mA and at various
distances (10cm, 20 cm, 30 cm, 40 cm, 50 cm and 1 m). :

These results show the attenuation of dosagerate by absorption of air layer and at
the same time hardening of X-rays qualities.

The dosage rates over 29 kV at the distance 20cm show a strange phenomen of
comparative dosagarate increase. This may be caused scatter of air layer itself.

The absorption of soft X-rays were not almost observed (Table 3, Fig. 4).

Fig. 5 show comparison with Zieler’s result.

2) Change of uniformity grade (reversal effects)

Table 4 and Fig. 6 show change of uniformity grade at 10kV, 29kV, 43 kV and 50 kV
with various filtration (M 505/B tube)

Reversal effects were observed distinctly over 29kV and increased with ascension of
tube kilovoltage.
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In Fig. 7 (Schirren) uniformity grade the lowest value at 0.15mamAl filter, but in

Fig. 6 (our datza) at 0.3 mmAl flter.

Fig. 8 show the relation between X-rays qualities and uniformity grade.

are nearly the mean value of authorities.
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Fig. 1. Toshiba beryllium Window
X-ray tube (M505/B)
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Tablel. Comparative table between Dermopan and M505/B tube

Steps | Apparatus Vcilqt;?ge Amglexige F%:_Ef }EI::%L Fg‘:;D ]D()f?g:{;ate 'I'rf;: ;?:nt
Dermopan 10 25 = | 0.03 10 1000 R
! 10 20 0102 10 2980 45
| EMEBlE 10 20 = 0.028 30 150 812, 916
5 Dermopan 29 25 0.3 0.18 30 100 $12, 2020
M505/B 29 20 0.3 0.185 30 129 $12, 816
3 Dermopan 3 25 0.6 0. 45 30 100 #12, 2020
M505/B o 20 0.6 & 0.54 30 104 $12, #16
A Dermopan 50 25 1.0 0.82 30 100 $12, 2020
M505(B 50 20 1.0 1.0 30 84 $12, $16
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Fig. 2. Characteristic Curve for X-ray Quality
Siemens universal Dosimeter Soft Chamber
No E-24W No E-24-X9-126
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Fig. 3. Absorption of supersoft X-Rays in Air.
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Table 2. Absorption of Supersoft X-ray in Air.

Distance | 1HVL 2HVL data Corection |[Dlosage Calucutated Value
(cm) (mmAl) | (mmAl) Coefficient |rate r/min rfmin
10KV, gFilter, 20 mA.
10 0.020 0.029 338.7 8.8 2981 |froml0cm
}
20 0.024 0.035 72 8.57 617 745
30 0.028 0.037 130 1.2 156 242
40 0.033 0.039 66 1.2 79 1.36
50 0.033 0.039 30 1.2 36 119
100 0. 049 0. 057 3.6 1.18 4.2 30
29 KV, ¢ Filter, 20 mA.
10 0.068 0.092 1690 7.1 11999 13824 ( 1Erl:lm10cm)
l }
20 0.064 0.091 480 A 3456 | from 20cm 3000
!
30 0.064 0.001 198 T 1426 1536
40 0. 068 0. 092 106 Tl 753 864
50 0.070 0. 095 62 Tl 440 553
100 0 083 0. 107 58 516 67 138
43 KV, ¢ Filter, 20 mA.
10 0.092 0.109 2400 6.7 16080 21804 ( from10cn )
20 0.076 0. 096 784.3 6. 95 5451 | from 20cm 4020
30 0.076 0.096 320.9 6. 95 2230 2312
40 0.078 0.102 186 6.9 1283 1263
50 0.078 0. 102 108 6.9 745 872
100 0.092 0.118 104 1151153 120 218
50KV, ¢ Filter, 20 mA.
10 0.098 0.120 2666. 6 6. 63 17680 24352 froml0cn
1 }
20 0.078 0.106 882.3 6.9 6088 fronil 20cm 4420
30 0. 0775 0. 105 375 6.9 2588 2706
40 0.078 0.106 223.9 6. 1545 1522
50 0.082 0.106 128 6. 85 877 974
100 0.098 0.122 124 1.14 141 244

2 B DEFEAE & JI5E(E & LT 3 & B PIEED
FHRKEW., ThxFD AR TEREEC L D
Lot EEINE. ZoREMED 0.068mm
Al kb 0.064mmAl &R LT3, 40cn
D ECRZERBOBMA SN, BB
b8 X CREROBDBWIRK E < 725 DBFED
bhs. 43KV, gfilter D HE D [FERECHlEEEE
10cm k 20cm & BT 2 L RFICESGHENC L B &

I N BHEROMINARTE 2 @D bh, ¥
fiBd 0.092 mmAl kY 0.072mmAl & 2k
D UREREIEL T3, Z 0O ZESRE ORI
O 7z HIFEOWEILRYEITRD & h kR 0w
bk % { o T 3. 50KV, diilterdifad
FEREFECZBERECED bR S.

Wiz M5057 A S8z o T Step 2 ThE 4 pHEE A
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Table 3. Absorption of soft X-rays in Air.

: HVL Correstions |Dosage rate Callulated Value
Distance (mmAl) data Coefficient (r/min) (r/min)

22KV, 0.3mmAl Filter, 20mA
10 0.17 114 6.0 £84 froml0cn
20 0.17 149 1T 164 171 from2(cm
30 0.17 66 el 73 76 73
40 37 .1 41 43 41

34. 2KV, (.6mmAl Filter, 20mA
10 0. 44 118 6.0 708 froml10c¢m

]
20 0.44 157 1.03 162 177 frora20cn
30 0.44 71 1.03 73 79 72
40 41 1.03 42 44 a0
44, 2KV, 1.0mmAl Filter, 20mA

10 0. 84 111 6.0 666 froml0cn
20 0.84 141 1l (1l 142 167 from20cn
30 0.84 64 1.01 65 T4 63
40 38 1.01 38 42 36

Fig. 4. Absorption of Soft X-Rays in Air
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Fig. 5. Attenuation of supersoft X-rays in Air,
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Fig. 6. Uniformity grade at various
front filter.
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Table 4 Uniformity grade of Beryllium Window Tubes X Ray at Various Conditions.
X 1HVL HVL ./ IHVL )|
.CCIndltlon front filter (atmAl) (mmAl) U.G. (_ZWL_)
10KV (=) 0.028 0. 037 0. 76
20mA Imm acetyl-cellul 0.05 0. 065 0.77
ditanse mm acetyl-cellulose .05 . 065 AT
30cm 2mm 1 -cellulose 0. 075 0. 0985 0. 88
y 0,064 0. 091 0. 70
Imm # -cellulose 0. 085 0.125 0. 68
2mm 1 -cellulose 0.11 0.16 0.69
29Ky 0.159 mmAl 0.11 0.17 0.635
EUmA o e} . . H
distance 0.3 mmAl 0.185 0.32 0.58
< -
=0cn 0.6 mmaAl 0.39 0.59 0. 66
1.0 mmAl 0.58 0.86 0. 68
2.0 mmAl 0.94 1.18 0.83
(—) 0. 076 0. 096 0.79
lmm # -celluloss 0. 095 0. 140 0.68
2mm / -cellulose 0.125 0.190 0. 66
g;fﬂ 0.159 mmAl 0.135 0.210 0.64
distance 0.3 mmAl 0.22 0. 48 0, 46
30cm 0.6 mmAl 0. 54 0.92 0. 60
1.0 mmAl 0.86 1..32 0.65
2.0 mmAl 1.34 1552 0.78
(=) 0. 0755 0.105 0.74
Imm w -cellulose 0.10 0.14 0.72
2mm # -cellulose 0.13 0.195 0.67
50KV
20mA 0.159 mmAl 0.14 0. 245 0.57
distance 0.3 ramAl 0.26 0. 54 0.44
30cu 0.6 ramAl 0.64 1.16 0.55
1.0 mmAl 1.03 1.61 0. 64
2.0 ramAl 1./62 2.08 0.78
Fig. 7. Uniformity grade at various front Fig. 8. Uniformity grade at wvarious
filter. (Schirren). qualities of soft X-rays.
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