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Aim- to Investigate the role of nuclear spectral diffusion as
the measure of disorder in the materials using constant time CPMG ——
dynamical decoupling
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Method- pulsed EPR experiments perfomed using X-band (9.6 GHz) Bruker
ELEXSYS 580 spectrometer
- experimentally determining phase memory relaxation time T,

V(t) (arb. u.)

Samples : 1) ethanol doped with nitroxyl radical TEMPO
2) vy Irradiated trehalose
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Dynamical decoupling control protocol: Typical electron spin-echo time decay signal acquired using
constant time Carr-PurceII-Me_lboom-C_Slll constant-time CPMG pulse sequence with varying number n
(CPMG) pulse sequences with varying of 7 pulses (n =1, ...,6) measured at 20 K for TEMPO
number n of m pulses (n = 1, ..., 6). [1,2] incorporated in glassy ethanol.
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T, as a function of the number of = pulses in CPMG pulse : :
sequence measured at 20 K for glassy (red) and crystaline T., as a function of the number of  pulses in CPMG pulse sequence measured at 20 K for trehalose samples

(black) ethanol doped with TEMPO (0.5 mM). Irradiated with the dose of 5 (right) and 10 kGy (left). Black (red) symbols refer to crystalline (glassy) trehalose.

-linear increase of T,,, with number n of refocusing pulses -Increase of T,,, with n Is not linear, saturation effects for n = 2 for 10 kGy samples,

for n > 4 for 5kGy samples

-T,,, 1s determined using mono-exponential decay: V(t) o« exp (—Ti)

m

-ratio T, (glassy)/T,, (crystalline) depends on the applied irradiation dose

S
-T,,, is determined using stretched exponential decay: V(t) « exp [_ (TL) ]

-larger stretched exponent for glassy sample than for crystalline samples
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as a function of its concentration.

T.,, as a function of duration of /2 pulse measured
at 40 K for trehalose (red) and ethanol (black) for Trehalose:

Ethanol: CPMG sequence withn = 1 (Hahn echo). -T,,, depends on the concentration of radicals in samples produced
' by y irradiation

-no dependence of T,,, on the : :
-T.,, depends on the duration of the refocusing pulses

concentration of paramagnetic centres

-no dependence of Ty, on the duration Nuclear spectral diffusion (NSD) Is the most l

of the refocusing pulses — Important mechanism in electron spin
decoherence in ethanol samples. [4]

|Instantaneous diffusion plays the important role In
electron spin decoherence in trehalose samples.
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