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Electron spin-lattice relaxation (SLR) of TEMPO radical was measured in the crystalline and 

glassy states of deuterated ethanol in the temperature range 5-80 K using X-band electron 

paramagnetic resonance (EPR). The measured SLR rates are higher in the glassy than in 

crystalline state and the excess SLR rate in glassy state is much lower than in ethanol. This 

result suggests that extra modes in glassy state, i.e. glassy modes, produce the excess SLR rate 

via the electron-nuclear dipolar (END) interaction between the electron spin of radical and the 

matrix protons or deuterons. Using the soft-potential model and assuming the END interaction 

between the electron spin and the matrix protons, the contributions to SLR rate of various 

mechanisms of glassy modes were theoretically analyzed. The evaluations of SLR rates in 

glassy ethanol indicate two main mechanisms of glassy modes: thermally activated relaxation 

of double-well systems and phonon-induced relaxation of quasi-harmonic local modes. The 

SLR rates induced by these mechanisms correlate well with the experimental data. 

 

Keywords: glassy state; electron spin-lattice relaxation; glassy modes; soft-potential model 

 

*
Corresponding author: Dalibor Merunka, Ruđer Bošković Institute, Bijenička cesta 54, HR-10000 Zagreb, 

Croatia; Tel: +3851-4561-136, Fax: +3851-4680-245, E-mail: merunka@irb.hr 

 

 

http://ees.elsevier.com/jmr/viewRCResults.aspx?pdf=1&docID=3417&rev=2&fileID=146907&msid={3DB355D6-BBF9-42A7-BBC8-0B175310F7AF}


Download English Version:

https://daneshyari.com/en/article/5405763

Download Persian Version:

https://daneshyari.com/article/5405763

Daneshyari.com

https://daneshyari.com/en/article/5405763
https://daneshyari.com/article/5405763
https://daneshyari.com

