The Henryk Niewodniczanski
[NSTITUTE OF NUCLEAR PHYSICS
Polish Academy of Sciences
152 Radzikowskiego str, 31-342 Krakow, Poland

waw il edupl/reports/ 2005 html]
Krakdw, December 2005

Report No. 1969/AP

XXXVII Polish Seminar on Nuclear Magnetic Resonance
and Its Applications. Krakow, 1-2 December 2005

ABSTRACTS

Oreanizing Committee:

K. Banas 8 Kwieciiski

I Banasik M. Labak

A. Birczyiiski £ T Lalowicz

J Blicharski M. Noga fecretary’
J. Hadwch K. Majcher

& Heinze-Poluchowska A, Mielezarek

J W, Hennel schairman/ £ Olejniczak

A. Sgsinski Av-chairman/ A. Szymocha

A. Krzyzak T. Skorku

P Kulinowski

Sponsors:

AMM-ARMAR AG

Bruker Polska Sp. z 0.0
Panstwowa Agencija Atomistyki
Varian International AG.



DECAYS OF CARR-PURCELL ECHOES
N.A.Sergeev®, A.M.Panich”, and M.Olszewski®

“Institute of Physics, University of Szezecin, Szezecin, Poland
‘Department of Physics, Ben-Gurion University of the Negev, Beer Sheva , Israel

[n this report, we consider the decays of spin echoes after the 90, —[T—180} —T—echo],
pulse sequence applied to spin systems with strong inhomogeneous broadening of the resonance
lines. The case of n=1 corresponds to the well-known classical Hahn echo [1]. For n=1 this
pulse sequence produces the echo signals at t=2747.....2n as it was shown by Carr and Purcell
[2. 3]. In our consideration, it has been assumed that the resonance (NMR or EPR) frequency @
is a stochastic function of time. The calculation of the echo decay was reduced to the calculation
of the average value [4]
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where angular brackets {} denote the average over stochastic process and “echo function™
sit' ) depends on the n and has the values £1 [4].

Using the method of calculation described in [4] and assuming that the stochastic process
may be considered as Gauss-Markovian process [4]. we obtained the following results:
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Here T, is the correlation time, which describes the stochastic process, and ¢ determines the
inhomogeneous broadening of the resonance line. Eq. (2) represents the well known result [4].
while Egs. (3) i53) represent new results. The dependences of echo signals
(V2 =vit=2th.vHpPi=vit =41)...)on f=1t/T, are plotted in figures.
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From Egs. (2) — (5) we obtain that in the case T>T,

[ -
Uit =2nT) = exp|—(G°T, ]-[}EL."F.PI:—[.- . (o)
soin this case the decays of all Carr-Purcell echoes are described by the same spin-spin
relaxation time T," = t_. This result was not noted in [1-4].

[n the case 7<= 1T, from Egs.(2) —(5) we have
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At the certain  definite walue of time (t=const) from Eq(7) it follows that

uit=2nT) = u[t=(2n—-1)7)]. and so the echo signal at t=2nT damps slowly than the echo



signal observed at t=(2n—1y7. This is also the well known result obtained for the case of
diffusion in inhomogeneous magnetic field [1-3].
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