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cross section plot

rneutron absorption cross section
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V. Borocaptate Sodium Hedride( Na,B,,H,,SH )
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Neutron spectra in laboratory coordinates 18316 events

| Enexrgy range Angular range (deq)

I
40 | 50 | &0 | 7O | 80 | 90 | 100 | 110 | 120 | 130 | 140 | 150 | 1eD | 170 |

|
I (MeV) | 01 101 20 ] 30 |
I | 10| 20| 30| 40| 50| &0 | 70| 80 | 90 | 100 | 110 | 120 | 130 | 140 | 150 | 160 | 170 | 180 |
[ == mmmmmmmmm o | == mmmn |----- [====- |----- [===== |----- [ ===m |-=--- |-=--- |----- |----- |----- |--=-- |-==-- |----- |-=-=- [----- |----- |
| 0.0-1.0 | | | I I 1 I I I 1 [ I |47 1271 83| 70l 32| 9]
|  1.0-2.0 | | | | I | | | 169 240| =282| 267| 451| 350| 170| 124| 83| 88| 25|
| 2.0-3.0 | | | | 231 300] 259| 236| 236| 246| 270| 475| 264| 254| 255| 238| 153 52| 18]
| 3.0-4.0 | 58] 146| 277| 218| 396 300| 245| 183| 217| 336| 263| 247| 381| 255| 113] 72| 38| 22|
| 4.0-5.0 | 54| 148| 262| 275| 3021 283| 242] 152| 152| 239| 207| 269| 145| 103| 94| 80| 49| 8]
| 5.0-6.0 | 39| 134| 254| 307| 301| 250| 222| 126| 142| 68| 94| 147| 88| 84| 21| | I \
| 6.0-7.0 | 34| 114| 202| 268| 237 229 147 43| 40| 51| 72| | I \ I | | \
| 7.0-8.0 | 36| 82| 183| 232| 110] 113 84| 37| 12| [ I | | I | | \
| 8.0-3.0 | 13| 49| 109] 121| 124] 82| 21| | I | | I | | \
| 9.0-10.0 | 24| 541 85| 105] 11 I I | [ I | | \
| | | | | | | | |

: | | |

|

| Total 258 727| 1372| 1757| 1771] 1516| 1207| 946| 1049 1226| 1378| 1378| 1265| 994| 73| 458| 259] 82|
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Abstract

Therapeutic method BNCT (Boron neutron capture therapy) is effective way to eliminate
some tumors. This therapy is based on the reaction of °B(n,«) ' Liand consists of two

steps: The first stage is placement of boron carriers in tumor and second stage is irradiating
tumor site by a neutron flow with desired energy and intensity. Products resulting from the
reaction of neutrons with boron are energetic alpha and lithium ions that have short- ranges
and high linear energy transfer (LET). Selection a suitable neutron source is of great

importance to provide suitable neutron flow for reactionB(n,«)’ Li. Neutron source

which is studied in this work is an accelerator based neutron source of alpha — beryllium
reaction. We have simulated this reaction using software LISE ++. We administered
neutron spectra (which are neutrons with energies in the range of 1-10 MeV) and Gamma
rays obtained from this simulation as spherical sources with radius of 1.5 cm in BSA
(Beam Shaping Assembly). We simulated these spherical sources and BSA using the code
MCNP. Several examples of BSA designees are done with the different materials and
different thicknesses aiming to retrieve neutron flux at the exit of BSA that fulfills IAEA
(International Atomic Energy Agency) requirements for a deep tumor therapy. Though the
design which passes all the requirements was not achieved, there are some which are quiet
close to the limits that are suitable for further optimization.

Key Words: BNCT, Accelerator based neutron source, BSA
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