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Sparciai ir na$iai scintiliuojan¢iy medziagy paieska yra viena i§ svarbiy krypciy auksty energijy
fizikos tyréjams ir vaizdinimo medicinos prietaisy kiiréjams. Tokiy medziagy paieska itin skatina
CERN planuojami greitintuvo atnaujinimai, kuriuose siekiama atlikti eksperimentus su vis didesniais
daleliy srautais. Viena i$ paieskos krypCiy yra inovatyviis plastikiniai scintiliatoriai, kurie leisty
gaminti jvairiy formy ir didelio turio aktyvias terpes scintiliaciniams detektoriams. CERN LHCb
eksperimento vienas i§ detektoriy (SciFi) yra sudarytas i$ plastikiniy scintiliuojanciy $viesolaidziy,
kurie $iuo metu naudojami didelés energijos daleliy trajektorijai nustatyti bei naujy daleliy paieskoje.
Suplanuotame LHCb eksperimento atnaujinime yra numatyta Siame detektoriuje jdiegti laiking skyra.
Yranumanoma, kad SciFi detektoriuje planuojamy naudoti/naudojamy SviesolaidZiy savybes keiciasi
didinant jy apsvita, tad detaliis $iy poky€iy tyrimai yra biitini norint jvertinanti ir kompensuoti
pokyc¢ius analizuojant duomenis. Tokiems tyrimams biity patogu naudoti medziagy zadinima
trumpais lazerio impulsais, kurie leidzia imituoti paskutinius scintiliacijos etapus ir uztikrina didele
laiking skyra. Kitos paiesky kryptys apima jvairius kompozitus, kuriuose j salyginai pigia matricg yra
jterpiami scintiliuojantys mikro- ar nano- kristalitai. Taip pat naujy daugiakomponen¢iy medziagy,
kurios galéty derinti keliy jau zinomy medZiagy parankius parametrus, sintezé. Siame darbe optiniais
metodais (suzadinimo-zondavimo, fotoliuminescencijos, konfokalinés mikroskopijos) bus tiriami
suzadinimo relaksacijos procesai inovatyviuose scintiliatoriuose, ieSkoma veiksniy ribojanciy
scintiliacijos spartg bei naSuma, ir biidy $iy parametry pagerinimui.

Scintillation rate and efficiency limiting processes in novel scintillating materials

The search for fast and efficient scintillating materials is an important area for high-energy physics
researchers and developers of medical imaging devices. The search for such materials is particularly
driven by CERN's planned accelerator upgrades, which aim to carry out experiments on ever-higher
particle fluxes. One path of exploration is innovative plastic scintillators, which would allow the
production of active media for scintillation detectors in various shapes and volumes. One of the
detectors at CERN's LHCb experiment (SciFi) is made of plastic scintillating fibers, which are
currently being used to determine the trajectory of high-energy particles and to search for new
particles. The planned upgrade of the LHCb experiment includes the installation of a temporal
resolution in this detector. The characteristics of the fibers used in the SciFi detector are expected to
change with increasing irradiance, making detailed investigations necessary to assess and compensate
for these changes in data analysis. In these studies, using short laser pulses is beneficial, as they can
simulate the final stages of scintillation and provide high temporal resolution for exciting the
scintillators being examined.

Other research areas for innovative materials include various composite materials in which
scintillating micro- or nanocrystallites are embedded in a relatively inexpensive matrix. Also, the
synthesis of new multi-component materials that can combine the favorable parameters of several
known materials. In this study, optical techniques, including single or multipulse pump-probe,
photoluminescence, time-resolved photoluminescence, and confocal microscopy, will be employed



to investigate the excitation relaxation processes. The aim is to identify factors that limit the
scintillation rate and performance in novel scintillators and to discover methods for improving these
parameters.



