Operational Quantities for External Radiation Exposure

g T 3
Glossary of Terms and Definitions of Basic Quantities. . .......coiiiiiiieiiireirrsirinrernsnneesenanns
. 11 1 o 1
Executive SUIMIMATY . . ..ottt iiiitietneenernteneeosseetossssoasonssnsensssssnisecssnsnsanns

1

Introduction ................ Ceeeeeaneas Cteeeeceaana Cheeeecececeanesserecsteneanens

1.1 Motivation and Scopeofthe Report ..........oiiiiiiiiiiiiiiriiiirriiertnnsrasscrnnesnnnss
1.2 Qutline of the RePoOrt .. ....uiitiiir it it ietiittnneentueenssasenseoasasrossassnssassnnss

ICRP Publication 103 Protection Quantities and ICRU Report 39/51 Operational Quantities ..

2.1 Protection Quantities ...........coiiiiiiiiitiiiieiertteerttaeestttttteceasasessttsasansan
2.2 Purpose of Operational Quantities .................... C et eeeai ettt e
2.3 ICRU Report 39/51 Operational Quantities. . .........ccoiuiiiiiiiiiiiiirsreresosensasncans
2.4 Limitations of the ICRU Report 39/51 Operational Quantities . ...............coviiiiiiiiennn.

Operational Quantities for External Exposure.........

3.1 Basis of Recommended Operational Quantities. . ......ooiiiiiiiiiiiiiiiiiiiieeistacanreenns
3.2 AmbIient DoSe. .. .ooiiuiiitiitieit ittt ettt s sttt et et
33 AmbientDose Rate ... ...iiiititintnieetotneeoeesssossstasassossssssassssassssssssnsas
3.4 Directional Absorbed Doseinthe Lensofthe Eye.........coiiiiiiitiiiiinininrienrnsensesaes
3.5 Directional Absorbed Dose Rate in the Lens of the EyeRate..............oiiiiiiiiniiiiivnnne,
3.6 Directional Absorbed Dosein Local SKin.......cooiuieiitiiniinniiniireresonrnsesnnesecanans
3.7 Directional Absorbed Dose Ratein Local SKin..........citiiiiiiniiiiiiieeerersrocnsansannes
3.8 Persomal Dose. . ....ooiiiiiiiieiintetetessonsoectetsssassetaasssstatnscrosstssssossosnns
3.9 Personal Absorbed Dose in the Lensof the Eye..........coiieiiiiiiiiiiiiiiiiiiiiiiinniennns
3.10 Personal Absorbed Dose in Local SKil ... voviiivtininiiiiireiitieenenesonnasssrscosssonsnas
301 SUIMMATY &t tv vt ttt e tareassaseseansasssssoeessssssoasoosnessessssassosenscsssssanas

Conversion Coefficients. . ......ccvieeeeeneeenenanas C ettt eenetreennaaaneannnn ceeeeen

4.1 Introduction. . ..o vititierneneeeenreosetotoreoeasessesstascotasossoseansscasssosassnnns
4.2 General.....iviiiiienineeeieraraeesaasotosenessensasansacesototensasensasoasassscosonns
4.3 Calculation of Conversion Coefficients. . ...ttt ertneentnteennrenenroseseaansnsns
4.3.1 Calculation of Conversion Coefficients to AmbientDose............. .. iiiiiiiiiiiines
4.3.2 Calculation of Conversion Coefficients to Personal Dose. ............cccviiriiiiineernnnns
4.3.3 Calculation of Conversion Coefficients to Absorbed Dose in the Lens of the Eye.............
4.3.4 Calculation of Conversion Coefficients to Absorbed Dosein Local Skin....................
4.4 Comparison of Values of Recommended and ICRU Report 39/51 Operational Quantities ..........
4.4.1 General RemarKs ..........ccutiiiiiieiiieenaroeoasosessssssotossassssssssscassnans
4.4.2 Ambient and Personal Dose. ... ..ociitetitneentneeeereerittrtottacastncasastacnsonas
4.4.3 Directional and Personal Absorbed Dose in the Lens of the Eye................. ... o000,
4.4.4 Directional and Personal Absorbed DoseinLocal SKin...........citiiiiiiiininrnennnnn

5 Practical Consequences of the Introduction of the Recommended Operational Quantities ......

5.0 Introduction. .. ....oounitnieiiuierereeeoeeoeseesnssassasenssssosesensassossncenssncnons

5.2 Design of Personal Dosimeters and Area Monitoring Instruments ...............cccvieiiiinnnn,

5.2.1 Required Personal Dosimeter Response Characteristics with Respecttothe ...............
ICRU Report 39/51 Operational Quantities

13
14

17

17
18

20

20
20
21
21

24

24
24
25
25
26
26
27
27
27
28
29

30

30
30
30
3
31
31
31
32
32
32
35
36

38
38

38
38



5.2.2 Response Characteristics of Photon Personal Dosimeters and Area Monitoring .............

Instruments to the Recommended Operational Quantities

5.2.3 Response Characteristics of Neutron Personal Dosimetersand Area ...........cocvvenenns

Monitoring Instruments to the Recommended Operational Quantities

5.2.4 Conclusions Regarding the Re-design of Personal Dosimeters and Area ..........oo0evense

Monitoring Instruments

5.3 Calibration of Personal Dosimeters and Area Monitoring Instruments . .................cv0vune.
5.3.1 Schematic of Calibration Procedure. . .......c.oiiiitiiieenrnunrnrnroeeesnesnnnenansans
5.3.2 Calibration Phantoms for Personal Dosimeters ..........ccviiiiiiienieninrenenenenenns
5.3.3 Special Provisions for Calibrations with Photons . ............... ..o iiiiiiiniiiiiiaas,
5.3.4 TheRoleofthe ICRUSPhere .......coiiiiiiiiiniiiiiriiiinensestnsronsrntosncanenss

5.4 Impact of Recommended Operational Quantities on the Quality of Radiation Protection...........

5.5 Impact of recommended Operational Quantities on Dose Records...............ceiveiinnennnn.

5.6 Possible Future Changes ........c.coiiiniieiunttoneroeseeanasooneeensesoneeesnnsesneennns

6 Concluding Remarks.......... Cheeteeirieeaeas Ceteeeeeaeanens

Appendix A. Values of Conversion Coefficients.............. Ceeeeeiir e Ceeeseeens ..

Al AMDBIent DOSe. . .o i ittt ittt i i i e it ettt e e et e e e

A2 Persomal Dose. . ..o iitiiit ittt iiit ittt te et ettt ettt

A.3 Directional and Personal Absorbed Dose in the Lens of the Eye ........coivviiiiiiineriannnne.

A.4 Directional and Personal Absorbed Dose in Local SKin .......coviviiitiiiniiinnerrneeenennnnes

A.5 Operational Quantities for Photons of Energies up to 50MeV Calculated withthe ................
Kerma Approximation Method

A6 AirKerma .............ciiviivnnennnns S et eeeeetesesiae et ettt esesertatatetananans

Appendix C. Informative: Alternative Conversion Coefficients for the Absorbed Dose ...........
in the Lens of the Eye

C.1 Directional and Personal Absorbed Dose in the Lens of the Eye, AbsorbedDose ..................

in the Sensitive Cells, d,

lens sens

C.2 Photons of Energies up to 50 MeV in Fields with Charged-Particle Equilibrium ..................

References

....................................................................................

39

40

41

41
41
42
42
42
43
43
44

45

46
46
53
64
71
96
111
112
112
112
113
113
114

115

115

123

127



	page1
	page2

