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A golden opportunity to boost x-ray imaging and 
scanning 
In a breakthrough study, researchers used gold to improve the sharpness of x-ray images 

and potentially augment processing speeds for x-ray scans. 

Liang Jie Wong, Muhammad Danang Birowosuto 

July 22, 2024 � 

NTU Singapore research associate Liliana Tjahjana (left) loading a sample made of perovskites and gold onto a visible light 

detector, with Nanyang assistant professor Liang Jie Wong, also from the University, monitoring the setup. 
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We demonstrated the possibility of pushing the capabilities of scintillators in this 

direction. 

Using a perovskite called butylammonium lead bromide as the scintillating material 

in our experiments, we added a gold layer to it. We discovered that the visible light 

emitted by the materials became 120% brighter after adding the gold layer. 

Laboratory results showed that the light had an average intensity of around 88 

photons per kiloelectronvolt. 

The increased brightness resulted in x-ray images that were 38% sharper, and the 

ability to distinguish between different points in the visuals improved by 182%. 

Our study also suggests that gold can potentially speed up the processing ofx-ray 

scans. The amount of time scintillating materials with the gold layer took to stop 

giving off light after x-ray exposure was shortened by 1.3 ns on average, or nearly 

38%. As a result, the materials are ready for the next wave of radiation faster. 

The research team from NTU Singapore includes (front row from left) Ph.D. student Ye Wenzheng, Nanyang assistant 

professor Liang Jie Wong, Francesco Maddalena, and (second row) research associate Liliana Tjahjana. 

Electrons in synchrony 
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A light detection setup used in experiments done by researchers from NTU Singapore to determine the efficiency of 

samples made of perovskites and gold. 

Exciting prospects 

Our study illustrates the potential of nanoplasmonics in optimizing ultrafast imaging 

systems that need high spatial resolution and high contrast, such as x-ray bioimaging 

and microscopy. 

By melding our results with other technologies, state-of-the-art applications in 

radiation imaging are possible. This includes improving x-ray analysis in color or 

making time-of-flight x-ray medical imaging more accurate. 

Airport security could benefit, too, since sharper and more detailed images from x-ray 

security scans allow items in baggage to be detected more easily. Luggage could also 

be screened more quickly. 

Dennis Schaart, who researches novel technologies for medical imaging and radiation 

oncology and was not involved in the study, describes our latest findings as "opening a 

new avenue for the improvement of radiation imaging detectors based on 

scintillators." 
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