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a b s t r a c t 

Recent reports of shock wave experiments on non-linear optical (NLO) crystals have demonstrated out- 

standing results. Suitable candidates are currently being studied for industrial applications. For the 

present experiment, we have chosen tri-glycine sulfate (TGS) for the investigation of the structural prop- 

erties after shock wave loaded conditions by employing X-ray diffraction and Raman spectroscopic mea- 

surements. The observed diffraction and spectroscopic patterns of the test polycrystalline sample reveal 

that the test sample does not undergo any crystallographic phase transition. But, there are several addi- 

tional shoulder peaks observed and Raman measurements show that a few Raman bands appear while 

some disappear by the impact of shock waves due to the re-orientational effect of glycine molecules. The 

observed interesting results are discussed. 

© 2023 Published by Elsevier B.V. 

1. Introduction 

Shock-wave-induced investigation on properties of materials 

has emerged to be one of the prominent and promising scientific 

approaches that can enable an understanding of the stabilities of 

materials under the action of high-pressure and high-temperature 

environments. Since shock-wave impacts can simultaneously pro- 

vide multiple effects such as high tension, high stress, high tem- 

perature and high-velocity impact, research on shock waves in ma- 

terials science has gained significant momentum thereby attracting 

researchers cutting across various fields in recent years [1–5] . On 

the one hand, shock-wave-induced investigations, which have been 

carried out so as to unearth the properties of materials that are 

either crystalline or non-crystalline, have provided an alternative 

way to understand the predictable and unpredictable behavior of 

materials so that it could be possible to bring about new structural 

models of materials. On the other hand, shock-wave-assisted inves- 

tigations on properties of materials are capable of authenticating 
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the pathway to find high shock-resistant materials for technolog- 

ically important applications such as radiation monitoring, earth 

exploration, aerospace, nuclear power plant and thermal protect- 

ing systems [ 6 , 7 ]. At the time of shock-wave propagation into the 

specimen, lots of changes in physical and chemical properties can 

occur that have been very well documented in recent years’ re- 

ports [8–10] . Moreover, some of the materials have experienced 

the phenomenal behavior of phase transformation due to the im- 

pact of shock waves that have been already witnessed [ 11 , 12 ] and 

a few materials have exhibited structural stable properties against 

the shock wave impacts [ 13 , 14 ]. As it is known from the litera- 

ture on interactions with shock waves, functional material proper- 

ties such as electrical, optical, magnetic and thermal properties can 

be changed with respect to the crystallographic phase and degree 

of crystalline nature of the material. If the changes are induced in 

the crystallographic structures and degree of crystallinity by the 

effect of dynamic shock waves, the efficiency of devices would 

be at crossroads. The device engineers have put high demand on 

the researchers’ work with the requirements such that the de- 

vice materials should have high structural stability, high efficiency 

and a long lifetime against the harsh environments. Hence, the re- 

searchers working on shock waves continue to expend a tremen- 
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