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PDL estimated with Birks’ law (FLUKA PDD):
dLdx=S*dose(z)/(1+kB*dose(z))

E_point 100, S=1

No normalization Normalised to the first  bin
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• PDD  and PDL from Laurent’s G4 simulation
• PDL fitted independently using two functions:

• Quenched Bragg curve (blue)
• Birks(Bortfeld) S/(bragg^-1 +kB) (green)

• Two Bortfeld’s Bragg curves drawn 
independently using the two set of fit 
parameters 

2



 / ndf 2c  53.18 / 39
    0R  0.0± 105.2 
 Rs  0.033± 1.299 
 0F 09- 5.417e±06 - 1.018e

kb        0.00419± 0.07042 

0 20 40 60 80 100 120

WET (mm)

0

5

10

15

20

25

30

35

/g
) o

r L
ig

ht
 O

ut
pu

t (
a.

u.
)

2
dE

/d
x 

(M
eV

cm

 / ndf 2c  53.18 / 39
    0R  0.0± 105.2 
 Rs  0.033± 1.299 
 0F 09- 5.417e±06 - 1.018e

kb        0.00419± 0.07042 

Measured PDL
Fitted Quenched Bragg Curve
Smooth Fitted Quenched Bragg Curve
Reconstructed Bragg Curve
Fitted Birks(Bragg) Curve
Simulated Bragg Curve

 = 105.200 Â± 0.037 mm0 = 120.97 MeV; R0E
 = 104.709 Â± 0.033 mm0BB R

0 20 40 60 80 100 120
WET (mm)

0.95

1

1.05

PD
L/

Q
B

3

• HIT proton data fitted independently using two functions:
• Quenched Bragg curve (blue)
• Birks(Bortfeld) S/(bragg^-1 +kB) (light blue)


