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4Ar Concentration Calcu

41ar activation calculation
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M= Number of 40ar atoms in air =25x1022 atoms.m-2

1D: BDT 10153107
Mode: Bars
Sensitivin: 447 nSwibubble
HNumber of bubbles counted = 20

I}, = Thermal neutron fluence = 1 03x108 em2

=Neutron capture cross section = 530 mb (6.30x10723 emZ2)
.= Decay constant of 414r =0.38 h-1

n=air exchange (ventilation| rate = 8 h-1

V =161 m3

ID: BOT 10104150

Mode: Cadmium covered
Sensitivity: 447 nSvibubble
Mumber of bubbles counted = 11

]
Isocentre

D= MNhb(bare) - NB(Cd coverad)
n

s V=Treatment room volume = 161 m3

Thermal neutron fluence calculated to be:

By substiuling the values of; Dty =103 x 105 em?/treatment day Ty = Irradiation time per dose fraction = 3min (0.05h)
Nbi{bare) = 20 ; e :
Nb{Cd-covered) = 11 5. Mukherjee, W. Clement and 5. Simrock, Neutron Fieid Earth Ty =Delay time following irrradiation = 0 h
o= 447 NSV Characterisation in a high-energy proton-synchrotron al

environment using bubble detectors. A= 2 Ben-3 acnlabarg - 200 Barn-3)
k=38 pSvem? Radiar. Meas, 43 (2008) $54-557 A= 34.2 Bgmr3 (Regulatory Limit : 200 Bgnr

Figure 3: Bubble dosimetry summary
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Figure 10

From Health Physics (public exposure) stand point the radioactive 41Ar (T, = 120 min) is most
critical, hence, the monitoring of treatment room air becomes mandatory

| evaluated and presented in a histogram (Figure 10)

| The estimated activity concentration (this work) of 42Ar (34.2 Bgm-3) found to be a factor of 0.17
Iower than the regulatory limit (200 Bgm-3) and agrees well with the histogram (Flgure 10).
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