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Neutron Dosimetry Intercomparison between the NIRS
and Institutions for Fast Neutron Therapy in the
United States of America
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Division of Physics, National Institute of Radiological Sciences, Chiba, 280, Japan
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Neuiron dosimetry intercomparisons were made between the National Institute of Radiological
Sciences and some institutions for fast neutron therapy in U.S.A.. A physicist of the NIRS who brought
2 sets of paired chamber visited the M.D. Anderson Hospital-Texas A&M University, Maval Research
Laboratory, and University of Washington. Neutrons are produced from accelerated deuterons on
beryllium target whose energy range is from 16 to 50 MeV. During these visits, comparison was made
on tissue absorbed dose in air, tissue absorbed dose in liquid phantorn, and photon calibration of ioniza-
tion chambers.

Results of this intercomparison showed good agreement for these items, except for tissue absorbed
dose in liquid phantom at one institution. Difference in dosimetry method, evaluation of gamma dose,
and correction for loss of ion recombination will be discussed.
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Table 1. TIonization chambers used for neutron dosimetry intercomparisons.
Farmer 0.6 cm® chamber is only used for gamma ray calibration.

Tonized |volume (cm?)

Institution Type Manufacturer Wall material 2as Approx. Shape
1.3-TE Hand made NIRS-TEP TEG 1.3 Cylindrlcal
> St
L3THC | Hand made | gfion 80+ | co, 1.3 Cylindrical
NIRS 150-TG EG & G Shonka-TEP TEG 1 Spherical
151-Mg EG & G Magnesium Ar 2 Spherical
Farmer NE Air equivalent air 0.6 Cylindrical
57-TG EG & G Shonka-TEP et 1 Spherical
MDAH- 63-Mg EG & G Magnesium Ar 2 Spherical
TAMU ) ; . I
6ce-TE Hand made Shonka-TEP TEG 6 Spherical
6ee-Gr Hand made Graphite Cco, 6 Spherical
NRL T-34 EG & G Shonka-TEP o 1 Spherical
N 47-TG EG & G Shonka-TEP IEG 1 Spherical
U
TE-38 EG & G Shonka-TEP 1EG 1 Spherical
3. NIRS T 5 RO BHER %48 L1223, Far- 3) HHETRE

mer 0.6cc EREEFL 7 v <0 Hilf 02 b
M, Beh ART2HONEMM L Lic. XEM
lec D EGXG f-fffi%(li 7 5 25 » # (TEP)
B A LT w525, MDAH-TAMU i3
Zhichnz2ec Mg BEL HEBD6ce HBIES %
Hic. NIRS o1.3cc o [ 5B IER I
MThHan, Mire TR chs. 4 TEP Bk
A=k v — 5 U T4 728 £ o Build-up
cap E &, NN VR RE YR T 5 E
HEFIC I BB BE DA C R A Ui MRS o i
KR A D DEP &b BEE L [/ LB 0
cap ZGTFOREHLEIXEE L Th s,
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Model 602z, UW it keithley Model 6150
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Table 2 wrpi:TFHR80 llih 73, BT Om
= F =13 16MeV i b FAS0MeV ¢ % 5
A%, NIRS ik 50MeV i35 S EaT o 7o i
DEBHTEL S T IR e E X LS DI &
e,

JESHEFI34 SSD ¢10x 10em?-¢, EHERE 13 28 ]
FRFLTHBT 2 2 2w Lz, Shapiro L2191y
R PETHRS C O BRER O R Lk EERET I R
Tw%, ZZTCRIOWEERML TRV, 79
vV F ARTOEBIC T, £EEEE O <hik
E R BB ACIMET ALER DS .

B

1) Fv—fHE

& COMiRE TR T AR BRI ORLM L 7 v ~ §3
DEIEW X2 TiTlebh TW 50T, » v~k
DI AT Ieote. £ TRE LI “Co 7



952—(22) HARESHHRESM BT H105
Table 2. Comparison of beam characteristics. Data are taken from references 10 and 24.
MDAH-TAMU NRL uw
Energy of D*(MeV) 16 30 50 35 21.5
Beryllium target intermediate thick thick thick intermediate
(thickness, mm) 1.14 3.38 8.48 4.7 L.5
Mean neutron energy (MeV) 7 13 21 15 8
P ) . WEP B+ Fe | WEPB+Te | WEP+B+TFe Benelex ‘WEP--B
Collimation for field shaping (70 cm) (70 cm) (70 cm) (65 cm) | (75 cm)
SSD (cm) 127 127 140 125 150
Field size definition
(Isodose-light field ; 50% 50% 50% 90% 50%
10 10cm field at SSD)
Beam flattening no no yes proposed no
Deuteron beam. current (uA) 40 7 7 10 30
Depth of 50% dose .
(10x 10 cm field, g/cm?) 13.8 12.8 10.2
Depth of dpax (gfcm®) 1.07 0.55 0.30
Table 3. Results of gamma ray intercomparisons. Table 4. Results of intercomparison of total
MDAE| NRL] | UW] | EG&G] tissue absorbed dose in free space.
NIRS| NIRS | NIRS | NIRS
MDAH-TAMU/NIRS | NRL/NIRS | UW/NIRS
1.3-TE-TEG 1.008 | 1.008 | 1.017
16 MeV | 30 MeV | 35 MeV | 21.5 MeV
1r3-T4+C-CO, | 0.990 | 1.003 | 1.015
1.002 1.007 0.994 1.026
150-TG-TEG 1.009 | 1.022 1.007 1
151-Mg-Ar 0.996 0.987 BohicZ LRRCEHR.
2) Zerpia R B
Farmer 0.991 ¢ g
AT 2ok & Wk 7 7 v b A O BIIER
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#o. {EL NRL i3 **7Cs %l & Ute. WUl D
(rad)=0.957 x 0.985 x X(R) CHili L NIRS & D
e Table 312/R7.
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Table 5. Results of intercomparison of total
tissue absorbed dose in liquid phantom. d is
the distance from front surface of the phan-
tom to geometrical center of chamber.

MDA
TAMU/NIRS | NRL/NIRS | UW/NIRS
30 MeV | 35 MeV |21.5 MeV

oS atm 1.027

5cm 1.043

10 cm 1.056 1.014 1.038

15 em 1.049

20 cm 1.060
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