Carbon light yield of EJ-309 and EJ-204 organic scintillators
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Calibration
 Calibration using 2*'Am 59.5 keV vy ray

* Electron light nonlinearity impact:
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* Energy deposited in Geant4 simulation converted to light
using measured electron light nonlinearity from Payne et

al.
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Fig. 7: Minimization between Geant4 modeled (red) and experimental
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Rate dependent PMT response

* PMTs used for EJ-204 measurement presents a drift in the
single photoelectron (PE) distribution between calibration
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Fig. 3: EJ]-309 proton and carbon light yields
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Fig. 5: EJ-204 proton and carbon light yield
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Fig. 4: EJ-204 electron, proton and carbon

light yields
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Fig. 6: Relative carbon light yields of EJ-309
and E|-204

The authors thank the 88-Inch Cyclotron operations and facilities staff for their help in performing these experiments.

and in-beam data. (H1949-51 PMT)
* Effect not observed for EJ-309 measurement (HI13795-100)
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Fig. 8: PMT response to few
photons during the calibration
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Fig. 9: PMT response to few photons
during the in-beam measurement

Impact

* First continuous measurement of the carbon light yield

* First measurement of the E|-204 carbon light yield

* Enables study of ionization quenching for stopping powers
of recoil nuclei spanning several orders of magnitude

* Results published in Phys. Rev. C (July 2021)
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