olossal spin fluctuation in a
molecular quantum dot magnet
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Highlights of this work

- A simple model allowing for explicit

calculations
some analytic results as a function of molecular spin
S and/or lead polarization P

- Results are not trivial (there is some

interesting physics in it)
spm _l;_glockade features colossal SF m fluctuatlons

a*‘_




o we attempt to “see” in this




| - Spin-dependent transport - effects of
ferromagnetic electrodes

2- Manipulating a molecular spin - can we
control the molecular spin by sending a
(charge, spin) current?

3- Fluctuation of spin - what we report here:

4- How to suppress such a huge enhancement
of spin fluctuation?



is work, we considered the cases




|- Strong Coulomb blockade limit: [/ — ¢
(double occupancy forbidden)

2- Incoherent tunneling regime - successive
tunneling events are independent (cf. Master
equation approach) justified at relatively high
temperatures : hlascculen Lo ol
3- Collinear spin alighments of the

electrodes :




Even more specifically...

- a finite bias voltage
el — wr — pbp > kBT

- electrons tunnel
only from L to R

- ferromagnetic ML
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S=1/2 case
only |=1 (triplet ) spin sector in the bias window










What do we attempt to “see” Iin
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What are statistical averages of

(i) current I (ii) charge Q (ii) spin J;

and their fluctuations as a function of P?




Actually, as far as current and charge are
concerned, and also for P=0, we know ¢“all”
the correlation functions!
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The FCS generating function (exact solution) :

I I'pr —
e, ) = - Lt RES

The charge correlation functions : Z
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it picture
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Time evolution of the dot state = a series of random
jumps from one state to another

r— g (1 — Qg — . — Opf—1 — Qg —
-——)
a segment Q) = Q, J, J?)

We are interested in such quantities as

T N M—1
[ROES I ANEATED PP 28
e il Hi—t)

B
=S
-

(] [ () [
= - a - I % i . .
- _.I:: L .‘5_ '|"'1.'r';.' P P L o et ol r .\."'I. A ._‘ll'\l_._‘..- .-'._._‘;_.-h__ a1 PRl e P 3 :. R .F__..- B ARy PR, ik 5 % i by P e o o ¥
g A e ko N q g RS T ’-’- . e L o R Ay -_..'-'-, =P S . PN e Oy R -'-:'-" . S e e T L

$is
5 5

T R o TR T ot St T LA e Bt [ R o
3 "'!-q;.;-"'-‘.‘-:""'|'-"-' "-.--'--:',,‘--:';'.-‘: St S e ok b ]



Application to molecular quantum dot magnet
(s=1/2 case : for comparison, j=1, z=3/2)

- For P-alighment
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- For AP-alighment
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ockade feature




Average current
- for a molecular spin s=1/2
- for ferromagnetic electrodes with various spin
alighments
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Spin blockade mechanism
- two slightly different patterns
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Current fluctuation
- for a molecular spin s=1/2
- for ferromagnetic electrodes with various spin
alighments
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“Colossal” spin fluctuation




Spin fluctuation
- for a molecular spin s=1/2
- for ferromagnetic electrodes with various spin
alighments
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Spin fluctuation
- for a molecular spins=1/2, 1, 3/2
- for ferromagnetic electrodes with AP alighments
- normalized by (2s+1)?2
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T growing to ¢ colossal
bl value, say, for s=10
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-onclusion




| - Spin-dependent transport : ferromagnetic
electrodes with collinear spin alighments

2= Andalytic formulae for the average current, charge and
spin and their fluctuations (2nd and higher order noise
correlations)

3- Some specific features of spin transport, e.g., spin
blockade, etc. due to ferromagnetic leads
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4= onsistenc with thg FCS method (for current anc e -

i 1 | I LAl g - - I I . £ = ¢ JI'.. i -.. ..\' P . r v - =y 4l = N ] R T )

ket B T s e R Rt S i e S S e S L B e S o T n e e e S B e N e S e e e e e e e Sl e e TN T
7";*'5';{?:?‘5-:"-3-"."- y Bl .-':"f-"'-'- okl i 'E":J'-":-’:'.:--‘-'f gt .'"1':':“'4#‘“-'- :""* W STl SRETe :--"-1'?--:""- :":'- poms S ,'3." -' e T ‘1"2"'._::3?"--‘5::‘;'-‘_'5""'.*-_-!’=_?-_-"f‘7"--'-;5§._35F by "‘" :!"‘.‘ _'3-=-.-5.-'..-1-"'." )




