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What is | don‘t Know.
the meaning ) | The computers
of life? are down.

Lecture plan

Static distributions - what is a Kubo-Toyabe?

Gaussian or Lorentzian?

e Dynamic relaxation functions - what happens
when the muons get a bit jumpy?

e Stretched exponentials - dangerous evil or
answer to all problems?

e When quantum mechanics shines on the

experiment!
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Relaxation functions
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Relaxation functions
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Introduce dynamics
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The effect of longitudinal-field
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STRETCHED EXPONENTIALS FIT EVERY THING

Muons and spin glasses

Muons that stop closer Au Fe
.o @) . @) @)

to magnetic ions

“see” a wider local field

distribution (which O pu© o ¢)
extends to higher s

PH)
fields) than muons ° oF o o

which stop at a greater
distance "
o) O O oM

FIG. 3. Schematic view of different variable ranges of ran-
dom focal fields at different muon sites in dilute-alloy spin
Y.J. Uemura et al, glasses. When Fe (or Mn) moments fluctuate, the local field at
muon sites closer to the magnetic ions will be modulated in a

PRB 31, 546 (1985) wider range.




Muons and spin glasses

The correct relaxation function must therefore
be an average over distribution widths A.

This leads to a root-exponential relaxation
function: G(t) = G(0) exp(-(At)1/2)

where the relaxation rate A is inversely
proportional to the fluctuation rate v.
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Muons and spin glasses

Muons th loser Au Fe

tl a_t s_top close a 5 o o
to magnetic ions

“see” a wider local field

distribution (which O pun© @) O
extends to higher s

i PH),
fields) than muons ° oF o 5

which stop at a greater
distance *
O O O oM
FIG. 3. Schematic view of different variable ranges of ran-
dom focal fields at different muon sites in dilute-alloy spin
glasses. When Fe (or Mn) moments fluctuate, the local field at

muon sites closer to the magnetic ions will be modulated in a
wider range.

Y.J. Uemura et al,
PRB 31, 546 (1985)

000000000 00000000
0@0000000 00000000 ¢ Magnetic
O00000000 00000000
OOOOOOO0.0 O0@0000 )
O00000000 00000000 O Non-magnetic
O00000000 O0000000
000000000 O0000000 g
000000000 00000000
RA“SE of coupling strengths
I-e- d\StrLbu{'\Dn OE' A PRE 31 S4¢ ’8S
o ? so 034 >
) T o “/IAI k8 50 lo 94
@(A) =5 8 e
A
e(a)
LAY ~ o
- )
so that o/
®© -t
peey = [ & ea) da
s 2
20 [

Where i

= exp [-(08)"]




8/13/10

Ran qe  of coupling st reng ths Mon_te-_CarI_o calculation !
o = of distribution of A ™

| X

be distribution of A PRE8 31 S4¢ ES A? = 3SPRPyin? T i ol
0 o A PR8 50 (0034 °94 0.7

(J (A) = F o~ e “/213 ), is the distance from the muon a l I o5

® A? to the k*™" spin W W N )

05

@) ? the sum is taken over sites occu- ) T A o

(AY ~ o e pied with probability ¢ 4 A L L 0‘3

P )

2y > o Tfe =1, p(A) = 6(A—Apy)- 02

, max A
so that o/% * 0.1
®©  _[e g | S
P(t) = j e e(8) da e For ¢ = 0.01, substantial de- | | 0.5
o a partures from * 0.02
o ] wiere & = 2ol A
= =3 £_ O\t) g A) = 2(a\ _p2pan ) R . . L oo
i pA) =1/ (az)¢ 00 02 04 06 08 10
...... but is the dogma correct? AJA
S.1. Blundell, T. Lancaster, . L. Pratt, C. A. Steer, M. L. Brooks and J. F. Letard. J. Phys. IV France 114. 601 (2004)

The pSR function can be obtained
from p(A) using 1.0
00 5
G(z):/ exp(—2A%/)p(A) dA.
0
0.8 [
e Adjust the fluctuation frequency 1
as v o ¢ to crudely simu-
late the effect of t.h(.) sl()wi.ng = 06 - SON‘ mw +.° REMEMSER .
down of the remaining spins O 05 - o —Q€>ﬁ)
as ¢ decre 0.01 . ol 9|
. oa b 0.05 1. The standad fk fonchons (P”; 2 N
o If ¢ 1, simple exponential 0.1 " » _ ],wt whok doer ki mean .
relaxation results. 0.2 mexy work
o If « I, the relaxation is 02 2. Fladuskions M%N.L! ot OF‘GA COK(MTED s
sirnilar‘ tr?. th(‘,‘nlbs';fzn'n(l root e M N\arkb‘f‘. see Ki eral.
exponential behaviour. =
00 frb b : 7RG b4 6SHp32 0
o :(:rbaur‘:its; e 3- BEW U hinks 4 C\W\/\AWM CD\;""‘U?" (l;e.,:h“ F“f")
: (see work of Colio & Meler.
S.1. Blundell, T. Lancaster, F. L. Pratt, C. A. Steer, M. L. Brooks and J. F. Letard, J. Phys. IV France 114, 601 (2004)

tuirz”’ﬁ‘:;:‘:?“;ii;‘
™\ /—_\ CoHERENT

i / OSCILLATIONS

' 'l > magnehc dapelar
I=f St T=4 .'nﬂl'eratffcm

?Zl.t):le“ (31‘ cos ot + C\‘$—>CUY?—%_E wl:]
+ ((+ ﬁ‘)@s\‘f’fg wkl )




8/13/10

Anion | Abundance Spin _lonic radius (pm) _Magnetic moment (jix)
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F-u-F state CdF,
state found in many
ionic fluorides, and also
teflon (PTFE)
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3. Interaction
with a HF, ion
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