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Figure 4. Radioluminescence characterization and demonstration of the radiography.  

(A) Radioluminescence (RL) spectra of the D-An composite films (where n is the weight percentage of A). 

(B) RL spectra of the A2 and D-A2 composite films with a thickness of 1.5 mm and the standard scintillator BGO.  

(C) Detection limits of A2 and D-A2 composite film.  

(D) Normalized RL intensity at emission maxima of D-A2 composite film under continuous X-ray irradiation.  

(E) Modulation transfer functions (MTFs) of X-ray images for D-A2 composite film.  

(F) Bright- and dark-field photographs of the line-pair card. 

(G) Bright- and dark-field photographs of a pen with steel spring in different states. 

(H) Bright- and dark-field photographs of a LED device and an electronic chip. 

(I) Bright- and dark-field photographs of the fish. 





biological imaging is not the only potential application of this system, and it has strong application prospects 

in the food industry and safety inspection. 

 

CONCLUSION  

We present a novel triplet-triplet energy transfer strategy for the realization of an efficient and reabsorption-

free transparent scintillator. Efficient triplet-triplet energy transfer from TADF-Br to the emissive Ir-OMC and 

singlet-singlet energy transfer from the PSF matrix to the fillers, which were well confirmed by steady-state 

and ultrafast time-resolved experiments and density functional theory (DFT) calculations, allow for amplified 

radioluminescence intensity and high spatial resolution. The fabricated composite scintillators exhibit a high 

X-ray imaging resolution of 19.8 lp mm-1, which exceeds that of most reported organic and organometallic 

scintillation materials. These findings provide a powerful design approach and promising new alternative 

materials for fabricating efficient triplet-triplet energy transfer-based X-ray imaging scintillators with high 

spatial resolution, low cost, and high stability. 

EXPERIMENTAL PROCEDURES 

Resource Availability 

Lead Contact 

Further information and requests for resources should be directed to and will be fulfilled by the lead contact, 

Omar F. Mohammed (omar.abdelsaboor@kaust.edu.sa) 

Materials Availability 

This study did not generate new unique reagents. 

Data and Code Availability 

All data supporting this study are available in the manuscript and supplemental information. 

Data Availability 

The data supporting the plots in this paper and the other findings of this study are available from the 

corresponding author upon reasonable request. 
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