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Subject finding

How to find a subject?
* 6o to neutron scattering school in Sardegna




Subject finding

How to find a subject?
- Listen to the lectures




Subject finding

How to find a subject?
+ Eat well - empty stomach leads to empty brainl
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Subject finding

How to find a subject?
» Drink some mirto rosso




Subject finding

How to find a subject?
» And get an inspiration from other people




Subject finding

How to find a subject? Thaf:g a//!

6o to neutron scattering
school in Sardegha

- Listen to the lectures
- Discussion at the Pool
* Think about the subject

» Drink some mirtho
bianco

+ Get an inspiration from
other people




Now seriously!
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Magnetic Anisotropy- Zero field
splitting

2™ arder 8pin - Spin Interaction Hamiltonian
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Magnetic Anisotropy — Zero field
splitting

Feference frame with axis parallel to the principal axie of D

3
HEFE =‘Ef:-11 8y 8y = Dgy 53 + Dyy 57 + Dy, 83
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We define the parameters
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Magnetic Anisotropy — Zero field
splitting

Interms of the Stevens operator equivalenta
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Magnetic Anisotropy — Zero field
splitting

min(2l,2)) k

H < SO B/O;

k=0 m=0



Examples of Stevens Operator Equivalents
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Cubic symmetry, quantization axis along the 4-fold axis
A0 Al A0 Al
He™ =Ba (04 +504)+ Be (O - 21 Oy)

Tetragonal symmetry (D,,)

HF — B3G5 + BOOS + B2 O, + BOOS + B2 O,

Trigonal symmetry (Ds,), up to fourth order
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Only axial symmetry
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Eigenvalues without Field

D=1K
f4-2aB 0 0 0 0 \
0 1-aB 0 0 0
H= 0 0 0 0 0
0 0 0O 1+aB 0
\ 0 0 Q 0 4+2aB)

{{4-2.688B, 0, 0,0, 0}, {0, 1-1.3448B, 0, 0, 0},
(0, 0,0, 0,0}, {0, 0,0, 1+1.3448B, 0}, {0, 0,0, 0, 4+2.688B}}

e = Eigenvalues [H]

{0, 4-2.688B, 1-1.344B, 1+1.344B, 4+2.638B)



Excitation energies, B=0T

Energy Bgenwvalues (meVY )

E (mea\WY))
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Excitation energies, B=0...10T

Energy Bgenvalues [ eV )
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Now the thermodynamics is
computable !

Magnetization
> e[i]
7 = E -
2.5l =]
0 4-2.688B 1-1.344B 1+1.3448B 4+2.688B
Z=Exp[——]+EXp[— ]+Exp[— ]+Exp[— ]+Exp[— ]
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Magnetization =0.1, 1, 10 K




Susceptibility
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Specific Heat

Specific Heat C(R )
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SMM - Mn, cluster
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J. Van Slagern, O. Pieper, B. Lake, A. Schnegg, BENSC HMI experimental report 2006



Thank you
for your attention!




