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measurement using 4xpB(LS)-y coincidence counting

Jinyu Kim (HANARO Utilization Division, KAERI)

Introduction 4t~y coincidence system

» Radioisotope (RI1) production in HANARO » Measurement of correlated 3 and y from the radioactive decays of produced radioisotope
(*77Lu, *®Ho, ®°Co, etc.) * Estimating absolute radioactivity of the radioisotope (Efficiency-extrapolation method)

* B/y spectra & radioactivity measurement for BNy N [1 +C (1_837")] =N [1 +C (1_NC/NV)]
: N, Nc/Ny

reactor-produced RI, in a narrow space (hot cell)

— mini size activity measurement system

Activity Measurement System

» Developed Iin 2023 / activity measurements were validated using the reference materials
» Composition: detection part (B/y detectors) + DAQ system
» Detecting material: Liquid scintillator (B, Ultima Gold AB), Nal crystal (y, Saint-Gobain)

i T * | |+ SiPM array: scintillation light sensor
Research reactor (SiPM: Hamamatsu SP13360-1350PE, array production: Notice Korea)
* DAQ system: FADC (flash analog-to-digital converter) + server
SiPM|] Nalcrystal | Vial | Nalcrystal [SiPM

 Resolution of y detectors: ~5% @ 662 keV l ST
» Temperature dependence i ISt I

- 3% gain change for %1 °C change iy s ST ——

- activity fluctuation: < 0.4% for £1 °C chang The activity measurement system Diagram for the activity measurement system
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. Measurements using the system
_ : » By spectra & activity measurements for the reference materials *’’Lu & ***Cs
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- cannot uniformly distributed B/y spectra for 1°*Cs Bly spectra for 7“Lu  Activity measurements for **Cs (left) & *’"Lu (right)

— testing position dependence
» Testing position dependence using °°Co wire

- neutron irradiation to °>°Co wire in HANARO

Results of Position Dependence Test

* Testing and comparing 6 positions (center/edge)
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S T N — preparing Monte Carlo simulation
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