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1. Outline of TDPAC
(Time-Differential Perturbed Angular Correlation)

2. TDPAC experiments at KURRI

- Ferroelectric phase transition of LiTaO;

- Local magnetic fields in the Mo layer of Mo/Fe multilayer
- Hopping motion of Ce in graphite

- Hyperfine fields in a protein, mavicyanin
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Outline of TDPAC

Angular correlation of y rays for the caseof 0 >1 >0
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a method for producing a nuclear spin alignment:
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Outline of TDPAC
TDPAC for the case of a uniform static magnetic field

perpendicular to the detector plane
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Outline of TDPAC

Interaction Hamiltonian
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TDPAC for polycrystals
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Attenuation factor for static interactions
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Outline of TDPAC

111Cd(«111In) in Fe;0, at 300 K

T

0



Outline of TDPAC

BIRAR: Nyl > Nyl > Ny
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Outline of TDPAC

111Cd(¢-111ln) in a -Fe,0, at 987 K ,, 1=5/2
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Characteristics of TDPAC probes [[Rtauaitiatie
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Outline of TDPAC

TDPAC measurement system
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Outline of TDPAC
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Outline of TDPAC
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Ferroelectric phase transition of LiTaO;

ferroelectric LiTaO; (7. = 938 K) e Li+
® Tas+
( LiNbO,: T = 1483 K) ® o2
Ilmenite(FeTi0;)-related structure l |
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Ferroelectric paraelectric
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Expected behavior

preparation of samples

& 116CdO powder (96.5 at.%)
110CdO powder (96 at.%o)

O Li, In ‘ Cd l neutron irradiation
117CdO (11eCdO)
111mCdQ (119CdO)
ionic radius (pm) mixed with Li,CO;, Ta,0;
Lit 76 pressed into pellet
In3+ 80 | heated in air
Cd2+ 95

LiTaO, (117Cd(111mCd))
02 140



111Cd ((_111mCd)
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TDPAC spectra for LiTaO;

axial symmetric electric field gradient
117Tn (I = 3/2)

A, G,,(t) = %{1 + 4 cos(6w,t )}
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V,,(lattice) /1020 Vm-2

Temperature dependences of V_, (lattice) at
1171n, 111Cd, and “Li in LiTaO,
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Local magnetic fields in the Mo layer
of Mo/Fe multilayer

[Mo(d},, nm)/Fe(1.0 nm)];,
Fe moments
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TDPAC spectra of 29Tc(<2°Mo)

0.15:

Detectors

i= 1 2 3 4
B;(T) 136 7.6 55 1.3
fraction 0.2 0.2 0.2 0.4
B;(T) 149 9.6 7.0 1.4
fraction 0.2 0.2 0.4 0.2
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Also, Mo(0.4nm), Mo(0.7nm), Mo(0.9nm). All are FM systems.
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superposed magnetic profile M(x
Fe Mo Fe

NN oSN magnetic profile m(x) from
i one of the two Mo/Fe interfaces
%) due to the spin polarization of
! the conduction electrons
Q o R V
E 00 02 04 06 08 101.1 L. For Mo(110)/Fe(110)
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~ % Fe N’
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e’
E I\_/I 1 1 1 1
0.0 05 1.0 1.5 20 25 3.0
e > T Mo layer thickness [nm]

0.0 0.2 04 06 08 1.0 1.21,3
Mo layer thickeness [nm]

X . distance from the interface;
M(x) = m(x) + m(D - x), D : Mo layer thickness; ¢ : initial phase

m(x) < x-*sin(2rx/A + ¢) o : parameter; A : oscillation period
of interlayer coupling (AFM—FM—AFM)

Using the TDPAC data, o was determined to be about 2.=% RKKY interactions



Hopping motion of Ce in graphite

1" §3Ts TDPAC of 140Ce((—.140La(_.140Ba(_.140CS)
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Fission Products
235
S0 mg “*UF, on He Gas Jet
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Fission fragments produced in the target chamber are
transported to the ion source by gas-jet composed of He-N,
mixed gas and Pbl, aerosol,



exponential behavior TDPAC of 140Ce

cosine behavior
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Hyperfine fields in mavicyanin

Mavicyanin: a protein having a molecular weight of

about 10,000, contained in zucchini

—Cu atom at the active site

TDPAC of 117In(¢117Cd)
substituted for Cu
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