Setul de surse radioactive gama spectrometrice din Laboratorul de Masura si Aplicatii a
Radiatiilor Ionizante (LaMAR) al Departamentului de Fizica din UPB contine urmatoarele
surse monoizotopice: 152Eu, 6°Co, B7¢s, 133Ba, TCo si 22Na si a fost fabricat la data de
29.06.2009. Radioizotopii din aceste surse au caracteristicile de dezintegrare prezentate in
Tabelul din ANEXA 1.

Fotonii gamma emisi de aceste surse sunt masurati cu ajutorul unui spectrometru de inalta
rezolutie cu germaniu hiperpur (GeHP) obtinandu-se pentru fiecare sursa monoizotopica

spectrul energetic experimental (numarul de evenimente Inregistrate in functie de energia
acestora) care poate fi analizat spre exemplu cu programul Maestro, obtinand pozitiile (energiile)
si numarul de evenimente din spectru corespunzator acestor energii. Comenzile primare necesare
din "Maestro" sunt sintetizate Tn ANEXA 2.

Sunt cunoscute urmatoarele definitii/aproximatii:

e Prin activitatea / a unei surse radioactive se intelege numarul de dezintegrari ale sursei in
unitatea de timp (unitatea de masura Becquerel (Bq): 1Bg=1 dezintegrare/secunda).

Activitatea scade in timp dupa o lege exponentiald cu 7', perioada de injumatatire a
activitatii.

e Prin Intensitatea /; a unei linii gamma se intelege procentul din numarul de dezintegrari ale
sursei radioactive in care se emite fotonul gamma avand energia E;.

e Se admite o dependenta liniara intre aria unui fotopic (4;) din spectru corespunzator
fotonilor gama de energie E; si Activitatea / a sursei:

Al':/lx IZ'X eﬁ X tm

unde (ef;) este eficacitatea de detectie corespunzitoare fotonilor de energie E; iar 7,
timpul de masura

e Se pot aproxima fotopicurile din spectru cu triunghiuri
e La masura toate sursele sunt agezate 1n aceeasi pozitie fata de detectorul GeHP.

Problemi de rezolvat: Cunoscind faptul ci activitatea sursei de "*Eu la
momentul fabricarii setului a fost de 47,9+8,3 KBq si utilizdnd datele
experimentale aflate la dispozitie sa se determine activitatea sursei de B7Cs la
momentul fabicatiei si incertitudinea valorii obtinute.
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APPENDIX C. NUCLEAR SPECTROSCOPY STANDARDS

1. Gamma-ray Energy and Intensity Standards

Table 1 lists some y-ray energy standards, from the evaluation of Helmer, et al.?, and intensity stan-

dards, recommended by the IAEA Co-ordinaled Research Programme®® (CRP), for calibration of y-ray
measurements. Most of the isotopes given here have half-lives of more than 30 days, and many are com-
mercially available. The y-ray energies are based on the gold standard, the 411.80205 17 keV transition
from '"Au decay. Uncertainties are intended to represent one standard deviation, and include the 0.3
ppm uncertainty in the definition of the electron volt relative to wavelength. The y-ray energies reported in
Table 1 are from absolute wavelength or curved-crystal spectrometer measurements, which are tied
directly io the gold standard, and from the measurements of small y-ray energy differences with Ge delec-
tors. Energies that are rounded to the nearest 0.1-keV and tabulated without uncertainty are not recom-
mended values; however, they have been included because these transitions are useful intensity calibra-
tion standards. Other, apparently precise, transition energies and intensities have been tabulated in the
Table of Isotopes, but the reader should use these values with great caution because of unknown sys-
tematic uncertainties which may not have been included. Columns 1 and 2 show the isotope names and
half-lives, respectively. Columns 3 and 4 list the y-ray energies and intensities with their corresponding
uncerlainties (in italics) in the least significant digit(s).

' R.G. Helmer, C. van der Leun, and P.H.M. Van Assche, privale communication, draft of a paper 1o be submilted to Nucl, nstr.
Meth., 1995; energles may change in the final publication,

* R. Vaninbroukx, Emission Probabilities of Selected Gamma Rays for Radionuclides Used as Detector-Calibration Standards,
report presented at the Advisory Groug Meeting of the International Atomic Energy Agency (IAEA), Vienna (1985).

? X-ray and Gamma-ray Standards for Delector Calibration, report by the Co-ordinated Research IAEA Programme, IAEA-
TECDOC-618 (1991).

Table 1. Gamma-ray Energies and Absolute Intensities for Some Standard Sources
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Table 1. Gamma-ray Energies and Absolute Intensities (continued)
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Source Half-life E?(keV] 1?(%] Source  Half-life Ev[keV)
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Table 1. Gamma-ray Energies and Absolute Intensities (continued)
! |

Source  Half-life E (keV) 1(%) | Source  Hall-life E (keV) 1 (%)
——— | -
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ANEXA 2: Comenzi din "Maestro" utilizate in lucrare:

1). Incarcarea unui spectru masurat: File/Recall/Agarbiceanu2017/nume_spectru/Open

in care nume_spectru este : Spectru_152Eu si Spectru_137Cs

2). Timpul de masura (7,,) al spectrului este afigat in dreapta sus (se neglijeaza timpul mort)
3). Manevra "lupei" : +/- din keypad, sdgeti up/down, mouse

4). Energia corespunzdtoare pozitiei cursorului si numdarul de evenimente din spectru
corespunzator acelei energii sunt afigate in stanga jos



