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INTRODUCTION CONCLUSIONS
Carbon nanotubes (CNTs) have already e RESU LTS

shown that they behave differently when _
exposed to low energy x-rays , in '. " Set# 1,2 and 3 are MWCNTs

comparison to bulk material, due to their ', ) " Set# 4 is synthetic graphite

Defying classical expectations, adding MWCNTSs to water has created noticeable dose
increase. This increase decreases with decreasing the MWCNT's concentration and with

distance from the MWCNTs. The energy of the beam has an inverse effect as well.

special morphological characteristics: in SIRY The dose enhancement ratio is defined as: DER = 2v&regereading of water +MWCNTs
L The ion chamber is at the bottom of the water cylinder, 1.5 cc of : = i
this work, we show their effect on the . 4 Averigereading of water onty F UT U RE DIRE CTI O N S

measured dose, when exposed to MV MWCNTs ) ) ) )
Double-walled CNTs Measuring the dose enhancement for variable concentrations of Cu-CNTs in water and

The ion chamber is midway of the depth of the water cylinder, 1.5

beams.

. comparison between simulation values of the dose enhancement vs. measured data. In
DER of MWCNTs and graphite P

cc of MWCNTs 1.035 addition, it is intended to study the effect when the copper filling is replaced with a higher

METHOD

The ion chamber is midway of the depth of the water cylinder, 1 cc Z material and when MWCNTSs are replaced by other carbon-based nanoparticles and

1.030 find a quantitative measurement for a precise filling mass.

of MWCNTs
m Powder form with < 20 um diameter. ; o i 1.025 This work focuses in the radiation dose enhancement, the physical radiation dose
The ion chamber is midway of the depth of the water cylinder, 1.5 :
I I  [—

increase.
MWCNTs: Powder with dimensions of O.D. x L = 7-15 nm x

cc of graphite 1.020
0.5-10um oc

o
1.015
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. _ ) Energy |Volume of
Water cylinder: Acrylic with dimensions of 8.8 cm diameter, 4

1.010
mm wall thickness and 11.5 cm height.
6 MV 1.5cc 1.029 0.0058 0.0001 1.005
VW ELE R ST GG T Acrylic with dimensions of22 ecm length, 19¢cm
10 MV 1.5cc 1.021 0.0058 0.0001
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10MV ¢ 1.009 0.0058 0.0001

LGB A BB ETERE Acrylic, two holders. One places the chamber at
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_ b. The secondary electrons in the beam react with nanoparticles in a different way than they would in bulk material. Owing to the large surface area of the nanotubes, the
Field size (cm?) 20x 20 - . L . N . . . T .
probability of interaction increases. Furthermore, electron-electron coulomb interaction is a function of the effective mass, such that it changes with increasing the mass and C 0 NT ACT I N F O RM ATI ON

decreasing the radii of the CNTs .
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