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DEFINITIONS OF THE OPERATIONAL QUANTITIES
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ICRU Report 95
Personal dose, Hp

ICRU Report 39/51
Personal dose equivalent, Hp(10)

Hp is defined at a point on the body.Hp(10) is defined below a specific point in 
the body or on a calibration phantom.

Hp is the product of the fluence and the 
appropriate conversion coefficient.

Hp(10) is defined in ICRU 4-element soft 
tissue.

No fixed depth of a maximum (energy 
dependent).

d = 10 mm for penetrating radiations 
d = 0.07 mm for the skin 
d = 3 mm for the eye

Hp 
= Φ. hφ

hE = 
E
Φ

Hp 10  = Q . D d = 10 mm

Hp is identical to E
(by definition)

Drawing: 
courtesy of L. Bossin



ICRU Report 95
Personal dose, Hp

ICRU Report 57 / ICRP Report 74
Personal dose equivalent, Hp(10)

Conversion coefficients have been calculated 
considering the E/φ for the reference adult voxel 
phantoms at different incident angles with 
secondary charged particle transport.

Conversion coefficients have been calculated in 
ICRU slab in kerma approximation.

Conversion coefficients maximum energies:
1 GeV for photons, neutrons, electrons, positrons, 
protons, negative muons, positive muons, negative 
pions, positive pions, 4He ions

Conversion coefficients maximum energies:
10 MeV for photons and electrons 20 MeV for 
neutrons

CONVERSION COEFFICIENTS
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Photons



CONVERSION COEFFICIENTS: COMPARISON 
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Photons
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Energy  E (MeV)

 Hp / F  (ICRU 95)

 Hp,slab(10,0°) / F  (ICRP 74)

CONVERSION COEFFICIENTS: COMPARISON AT 0°
INCIDENCE
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Photons
betas

T. Otto 2019 JINST 14 P11011



ASSESSMENT OF DOSEMETER RESPONSE IN TERMS OF 
ICRU 95 OPERATIONAL QUANTITIES

R = G
Cold

 
Cold
C = Rold 

Cold
C = Rold 

hold
h = Rold 

hp(10), ISO 8529−3
hp, ICRU 95
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Reciprocal is listed for neutron radionuclide sources in EURADOS report
– Evaluation of the Impact of the New ICRU Operational Quantities  

and Recommendations for their Practical Application
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hp(10) ISO 4037-3/
hp ICRU 95 

hp ICRU 95 /
hp(10) ISO 4037-3

Hp(10) of 
IC2022n

[mSv]
Radiation qualityNo.

1.1910.8402.4 - 9.0S-Cs 0°1

1.1930.8388 - 360S-Co 0°2

2.3170.4323.7 – 6.0N-40 0°3

1.5030.6654.8 – 7.2W-80 0°4

1.6280.6144.8 – 7.2W-80 60°5

1.1930.4321.4 – 2.4Mixed N-40 / S-Cs 0°: N-406

1.1910.8401.2 – 1.8Mixed N-40 / S-Cs 0°: S-Cs7

CONVERSION COEFFICIENTS  FOR IC2022 PHOTON
IRRADIATIONS CONDITIONS

Rolf Behrens and Thomas Otto, Conversion coefficients from total air 
kerma to the newly proposed ICRU/ICRP operational quantities for 

radiation protection for photon reference radiation qualities 2022 J. 
Radiol. Prot. 42 011519

For true Hp(10) values, see your
certificate by the irradiation lab



CONVERSION COEFFICIENTS  FOR IC2022 NEUTRON
IRRADIATIONS CONDITIONS
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hp(10) ISO 8529-3/
hp, ICRU 95 

hp, ICRU 95 /
hp(10) ISO 8529-3

Hp(10) of 
IC2022n

[mSv]
Radiation qualityNo.

1.2140.8805.00.3Bare 252Cf source at 0°1

1.2590.8240.5Bare 252Cf source at 30°2

1.2030.7940.5Bare 252Cf source at 45°3

1.1360.8310.8D2O-moderated 252Cf source at 0°
& 1 mm Cd4

1.214
&

2.85*

0.880 (0.45 mSv) 
&

0.531*
0.6

Bare 252Cf source (0.45 mSv) 
& 
thermal neutron field (0.15 mSv)

5

0.9621.0391.0Bare 241Am-Be at 0°6

1.0290.9720.5Bare 241Am-Be at 30°7

listed in EURADOS report – Evaluation of the Impact of the New ICRU Operational Quantities  
and Recommendations for their Practical Application*Calculated ratio for En=2.53E-8 MeV



LITERATURE
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Please let us know your suggestions 
or comments by e-mail to:

marie-anne.chevallier@irsn.fr or r.martin@ciemat.es
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