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PTB Introduction: motivation

Eye lens dosemeters for H,(3)

but
Typical usual type test .. typical irradiation geometry: =2 additional type test geometry:
eye lens dosemeter geometry oblique from bottom oblique from bottom
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https://awst.mirion.com/leistungen- Photograph: PTB, Khanbabaee https://www.klinikum—lugngburg.de/f:Iiagnostisc.he—upd—interventionelle— Photograph: PTB, Khanbabaee
produkte/teilkorperdosimetrie/augenlinsendosimeter/ radiologie/interventionelle-radiologie/

radial rotation VS. polar rotation
The same conventional quantity (true) value?
In other words: the same conversion coefficient for H (3) for radial and polar rotation?
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PT Definition of H (3)

Personal dose equivalent at a depth of 3 mm in the person

at the point where the dosemeter is worn, H,(3)
» Conservative: H,(3) 2 H,.,, (homogeneous field)
» 3 mm is the approximate depth of the eye lens

-~

Accordingly:

o

H,(10) 2 £

Hp(0'07) 2 Hlocal skiy

Eve lens dosemeter
worn at representative position
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PT Definition of H (3) - for calibration

For calibration at a depth of 3 mm in a cylinder phantom
made of ICRU 4-element tissue, H,(3)

» Conservative: H,(3) 2 H.,, (homogeneous fie
» 3 mm is the approximate depth of the eye lens

-~

Accordingly:

o

H(10) 2 E

~

Hp(o'07) 2 Hlocal skiy

Eye lens dose
represented at 3 mm depth
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PT Calibration in H(3)

Calibration on a waterfilled PMMA cylinder phantom

to mimic the backscatter of a person:

Hy(3)

-~

Accordingly:

o

H,(10)

H.(0.07)

/

Eye lens dosemeter
on appropriate phantom
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PTB Calculation of H,(3) - for calibration: photons

Calculation at a depth of 3 mm in a cylinder phantom
made of ICRU 4-element tissue, H,(3)
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Eye lens dose
represented at 3 mm depth

—>

sl
omogeneous

radiation field
(mono-energetic photons) =» radial rotation calculated simultaneously
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PTB Calculation of H,(3) - for calibration: photons

Calculation at a depth of 3 mm in a cylinder phantom
made of ICRU 4-element tissue, H,(3)
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o r represented at 3 mm depth
omogeneous Scoring volumes (2x2x0.02 mm?)
radiation field at 0.07 mm and 3 mm depth
(mono-energetic photons) at 0°, £15°, £30°, ... £90°, ... 180° =» radial rotation calculated simultaneously
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PTB Calculation of H,(3) - for calibration: photons

Calculation at a depth of 3 mm in a cylinder phantom
made of ICRU 4-element tissue, H,(3)

‘ —>

\l
; —>
B>
—>

0° polar

S
_>
‘> o
= 0° radial

>

>
>
—>

Eye lens dose
represented at 3 mm depth

—>

sl
omogeneous

radiation field
(mono-energetic photons) =» radial rotation calculated simultaneously

Physikalisch-Technische Bundesanstalt B Braunschweig and Berlin National Metrology Institute
R. Behrens, PTB 6.3 Angular dependence of H,(3): radial vs. polar rotation — RAP25-17  RAP Int. Conf. on Rad. and Appl. Crete 2025, May 11



PTB Calculation of H,(3) - for calibration: photons

Calculation at a depth of 3 mm in a cylinder phantom
made of ICRU 4-element tissue, H,(3)

30° polar:
0°, 15°, 30°, ... 90°

Eye lens dose
represented at 3 mm depth

:;iomogeneous

radiation field

(mono-energetic photd =» polar rotation calculated separately
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PTB Results: photons, H,(3) — validation: ORAMED mean(PENELOPE;MCNP5)
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cylinder of 4 elements ICRU tissue (10.1% H, 11.1% C, 26% N and 76.2% O) with a mass density of

231 Airkerma to Hp(3) conversion coefficients

rgetic photons were transported with source energies from 10 keV to 10 MeV, in an

provide H,(3)

surface of the phantom.

Table 2.1: Photon beams energy and directions

In figure 2.1 del i h
be: d (Tabl
i of photon-electron non equilibrium at 3 mm
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Figure 2.1: Schematic view of the set of forty scoring ci

with respect to the normalto the incident

Energy

Angles

10,15, 20,30, 40, 50, 60 ke,
70,80, 90, 100, 200 keV,
300,400, 500, 600, 800 keV,
1,2,3,6,8,10 MeV.

0°,10°,20°30°,

40°,45°, 50°,60°, 70", 75",

807,90, 100°, 1107, 120%,
130°,140%145%,150°,160°,170°,180°
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. photons, H,(3) — validation: EGSnrc

Conversion coefficient h,(3;Q),,4i,: radial rotation: EGSnrc, Behrens 0
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PTB Results: photons, H,(3) — validation: ratio: EGSnrc/ORAMED

Ratio:
EGSnrc
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. photons, H,(3) — rotation radial
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. photons, H_(3) — rotation polar
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. photons, H_(3) — ratio: polar/radial

Ratio of conversion coefficients h,(3; @)oo/ P pi(3; Q),agiai EGSIC, Behrens
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PTB Results: pathlengths, H,(3) — radial vs. polar
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. photons, H

(3) — ratio: polar/radial
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PT The end

Angular dependence of H,(3) -
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