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JoHM3MpauKku

THE ELECTROMAGNETIC SPECTRUM
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OCHOBHM AO3UMETPUCKU BENTNYUHN BO pa,u,mjau,MOHaTa 3aWTUTA

Sources of external radiation

A “phantom” is a device used to model and
calculate the absorbed dose for an
irradiated entity.

*  Monitored quantities Physical guantities
* Instrument responses

*  Fluence, @

Measured in practice by Dose equivalents calculated
Raodiological Protection Instruments using absorbed dose and Q (L), 2 Kerma, K (gray)
and simple phantoms (sphere or +  Absorbed dose, D (gray) Calculated using
slab). validated by anthropomaorphic
measurements and calculations. phantom for organ absorbed

Related by instrument

calibration. dose, then factors Wy and W
for biological effec

Operational quantities

Protection quantities

* Ambient dose equivalent, H*(d) .

. Directional dose equivalent, H'(d Q Comparison using the measured and
! ’ calculated values to establish relationship . Organ equivalent dose, Hy (sievert)
»

* Personal dose equivalent, Hp(d)
— Effective dose, E (sievert)

Unit = sievert

Organ absorbed dose, Dy (gray)

These quantities are measurable, and used for
practical evaluation of dose for regulation and
assessment.

exposure.
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Sources of external radiation

*  Monitored quantities Physical guantities
* Instrument responses

*  Fluence, @

Measured in practice by Dose equivalents calculated
Raodiological Protection Instruments using absorbed dose and Q (L), 2 Kerma, K (gray)
and simple phantoms (sphere or +  Absorbed dose, D (gray) Calculated using
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Related by instrument
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/ Operational quantities

* Ambient dose equivalent, H*(d)

* Directional dose equivalent, H'{d,£2) Comparison using the measured and
3 calculated values to establish relationship

* Personal dose equivalent, Hp(d)

Unit = sievert

These qualsiigs are measurable sed for
practical evaluation or regulation and

assessment.

measurements and calculations. phantom for organ absorbed
dose, then factors Wy and W
for biological effect.

A “phantom” is a device used to model and
calculate the absorbed dose for an
irradiated entity.

Protection quantities

* Organ absorbed dose, Dt (gray)
* Organ equivalent dose, Hy (sievert)
* Effective dose, F [sievert)

These quantities are not measurable; they are
calculated quantities used to compare against
observed health effects, and to set limits for
expasure.
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2. B3aemHoOAejCTBO HA NPOTOHMUTE CO MaTepmjaTa

[JOMUHaAHTHN B3aeMHMAEejCTBa Ha NPOTOHMTE CO MaTepujaTa

‘ Usbusarbe Ha | Pacejysarbe Co jappoTo ﬂ
€/IeKTPOHM '

Recoil nucleus

T 5 residual
= projectile

AKO NPOEKTUNOT € TellKa YECTUYKA (jOH) ) Q—’ w @m "“‘3 W:;

B3aeMHO/AEjCTBOTO e CeKorall co japoTo i e

residual target nucleus




2. B3aemHoOAejCTBO HA NPOTOHMUTE CO MaTepmjaTa

[JOMUHaAHTHN B3aeMHMAEejCTBa Ha NPOTOHMTE CO MaTepujaTa

‘ CeKyHOQpPHM NPOTOHU U
HYK/1eapHU GparmeHTH

|

UmaaTt man gomer,

Hemaat 3HauyeH yaen npwu
AN3ajHUpare Ha pagujaumoHaTta
3aWTmTA.

HeyTpoHu & rama
3payerbe

|

MmaaT ronem gomer,
MMaaT yaen npu AnsajHMpare Ha
pagujaumMoHaTa 3awTuTa.

PagmoaKktuBHOCT

MHayumpaHaTa pagnoaKkTUBHOCT
MOKe Aa AonpuHece 4o
AOMNONIHUTENHA 4033 U ce 3emMa
npeaBuA Npu An3ajHUparbe Ha
paaujaumMoHaTa 3alWTuTa.
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3. ACNeKTU Ha paamjaymoHa 3aTuUTa:

l FnaBHU cybjeKTn

Mpoctopuu / 6onHuua - MepcoHan h MNaumeHTn




3. ACNeKTU Ha paamjaymoHa 3aTuUTa:

' 3aWTUTHU suaoBu (byHKepH)
O 6 . OAAaﬂequOCT Oo4 U3BOPOT HA
anapatypata 4, 0POJOT Ha MAUUNEHTHU

3aBuCK 04, TUNOT Ha ‘

METO/A 1: AHanUTU4YKM MeTon — eAHOCTaBHa reomeTpuja u u3Bop(M) Ha 3payere, eAHOCTaBHM
npecMeTKu 1 6p3a NPOLEHKa;

METO/A 2: MoHTe Kapsio cumynauum — ChoXKeHa reomeTpuja n n3sop(un) Ha 3padetrbe, Tpeba
Bpeme 3a npecMmeTKn n notpebHa e BepndmrKaLmja co 4O3MMETPUCKN MEPEHA;



3. ACNeKTU Ha paamjaymoHa 3aTuUTa:

Shielding example multi-gantry

Marjan Dwarswaard René Bolt
Marc-Jan van Goethem

Lars Murrer

31/10/2017

ndpTC il 5 epTC PTC



3. ACNeKTU Ha paamjaymoHa 3aTuUTa:

ZONPTC (Zuid-Oost Nederland Proton Therapie Centrum)

KU LEUVEN

Tom Depuydt, ir, PhD

Head of Medical Physics
Radiation Oncology department
UZ Leuven

and ParTICLe Proton Therapy
Center

KU Leuven
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3. ACNeKTU Ha paamjaymoHa 3aTuUTa:

AMbBUEHTaNeH A03eH MOHUTOPUHT Ha NPOCTOpUUTE

| Mepema Ha paGOTHM 30HU MNocTojaHo cnepeme Ha ambueHTanHmnoT
003€eH eKBUBAJIEHT




3. ACNeKTU Ha paamjaymoHa 3aTuUTa:

Tom Depuydt, ir, PhD
Head of Medical Physics
Radiation Oncology department
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3. ACNeKTU Ha paamjaymoHa 3aTuUTa:

MepcoHanHa Ao3nMMeTpUja 1 3alTuTa

! 3aWwTnTa Ha nepcoHanoT

For whails body persoaiel o
pnectale-mctined ©
earrhers, Filter-hokde
pelassand, tamper

> TLD:
e cneundunyeH 3a doTtoHun H, (10) edekTmBHa Ao3a
* 3a doToHu / 6eta H;, (0.7) 3a KOXKHa AorKa

» [leTeKTop Ha HeyTPOHMU



3. ACNeKTU Ha paamjaymoHa 3aTuUTa:

lNepcoHanHa p,o3mmeTpV|ja M 3alUTUTA

3HauM 32 onacHocCT
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3. ACNeKTU Ha paamjaymoHa 3aTuUTa:

I Mpobnem co MHAyUMpPaHa PagMOaKTUBHOCT BO CUCTEMOT 3a MoauduKaumja Ha

3paYHMOT CHOM

‘ MaumeHTOT MoXKe aa aobue
AONONHUTENHA A03a

Spitznagel et al. Med Phys 2014, Moskvin et al. [JROBP 2013

‘ CKknagupare Ha pagnMoaKTUBHU
[enoBu

» KomneH3aTopuTe Ha OMceroT Ha NPOTOHUTE CTaHyBaaT
PaZAMOaKTMBHU (Nocneauua of B3aeMHUTE AejCTBA Ha MPOTOHUTE
N maTtepujaTa);

» MaTepujannte co BUCOK aTOMCKM 6poj Tpeba aa ce cknagmpaat
HEKOJIKY MeceLm ce AoAeKa He ce Hamanu PagMoaKTUBHOCTA;

» MaTepujanuTte LWITO ce HanpaBeHU Of, HU30K aTOMCKM 6pOj
AO0BOMIHO e aa ce cknagmpaat 30 — 40 muH;
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4. 3aKNy4yoK

1. [naBeH POKyC Ha pagmjauMoHaTa 3alITMTa BO NPOTOHCKATa Tepanuja e MHAyuMpaHaTa
PAANOAKTUBHOCT U CO34aBakbe HA U3BOPU HAa BUCOKO EHEPreTCKM HEYTPOHMU;

2. [pnHUKMNUTE U MepKUTe 3a pagnjauMoHa 3alUTUTa Ce CZIMYHU KAKO Kaj Tepanuja co
$OTOHM (6eTOHCKN Bapuepu, 403UMMETPUCKM MOHUTOPUHT Ha MPOCTOPUNTE U
nepcoHaneH A03NMETPUCKN MOHUTOPUHT Ha BpaboTeHuTe).



EfIGZOOG,DUMe Ha eHUmMmaHuemo
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