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Constantino Tsallis and UFAL

e First visitin 1976

* 1980s: Constantino supported the emerging statistical mechanics group at
UFAL. Scientific collaborations with Enaldo Sarmento, Roberto Jorge,
Solange Bessa, Uriel Costa

* 1984: | presented to Constantino my undergraduate research Project

e 1997: During Constantino visit to UFAL, we developed the work relating the
g-Tsallis parameter to scaling exponents of multifractal attractors

e 27 articles in collaboration with colleagues from UFAL
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The critical temperature {corresponding
to the ferromagnetic stability limit) as

a function of J,-bond concentration for
typical values of o = J,/J,.
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Temperature-dependent ““frustration’:
a thermodynamic rather than a topological effect

Roberto J.V. dos Santos and M.L. Lyra
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Fig. 1. 2N linear strip of Ising spins. J, and J, are nearest-neighbor interactions. J, is a next-nearest
neighbor interaction.
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Fig. 5. Frustration temperature as a function of the parameters 7, and n,. (a) 0, = —1.4, (b)

M, =—2.4, (¢) 7,=08, (d) n,=1.2. The graphics show specific values of 5, and 7, but the
qualitative behavior is the same in the indicated intervals.
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bulks: criticality
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Multifractal singularity spectra of the critical attractor
of generalized logistic maps with z = 1.5, 2.0, and 3.0 as FIG. 4. 1/amin — 1/my versus 1/(1 — g) for the general-
numerically obtained following the prescription in Ref. [14]. ized logistic map (circles) and for the circle map (square). The
- straight line represents the scaling prediction.
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II. THE PURE LEVY BRANCHING AND
ANNIHILATION PROCESS

Here, we consider the branching and annihilating of static
particles A that generate a single offspring A — 2A to the left
or to the right with equal probability. The particles annihilate
upon contact A +A — @, i.e., when the branching process
tries to generate an offspring in an already occupied site.
These processes can be represented by the reaction equations

A— (nA+A), (1)

A+A — Q. (2)

Here, n = 1 is the number of offspring. The branching dis-
tance r is assumed to follow a Lévy power-law distribution.
This is effectively accounted by choosing the branching dis-
tance as

r=(1—x)""«"b (3)

Here, x is a uniformly distributed random number in the
interval 0 < x < 1. Only the integer part of r is considered.
It follows a Lévy power-law distribution in the form

P(r) o 4)
rl:t'



Space-time growth process
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FIG. 2. In (a) we present the time evolution of the mean number
of particles, and in (b) its quadratic fluctuations for distinct values
of @. The long-time slopes give the respective dynamic exponents.
Motice that, while the dynamic exponent of N() starts to change for
o - 3, its fluctuation exponent already deviates from the short-range
behavior for ¢ < 4. Dashed lines have unitary slope corresponding
to the expected short-range behavior.
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FIG. 3. Dynamic exponents assoclated with the average particle
number & and its quadratic fluctuations ¢ for distinct values of «.
For @ = 4 the short-range values set up# =¢ = 1. For 2 <= £
3 one finds ¢¢ = 260 = 2/(e — 2). For 3 £ o £ 4 one identifies an
intermediate regime with# = land ¢¢ =5 — @



Generalized Fermi-Dirac occupation profile

no

nx) =
fexp, [—B(x — ¥} + 1

where

exp,(x) = [1+ (1 — g)x]"/"'79,

g=1 for short-ranging branchings
g> 1 for long-range branchings (q=1.46 fora=2.3)
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FIG. 7. Average occupation number distribution 7(x) as a func-
tion of the normalized distance to the seed position x/x*, where
n(x*) = ny/2. Data are for o« = 4 (circles), « = 3 (squares), and
o = 2.3 (diamonds). Solid line is a fit to the Fermi-Dirac distribution
given in Eq. (11). Inset: Double logarithmic plot of the same data.
Solid line is a fit to the Fermi-Dirac distribution in the context of
nonextensive statistics given in Eq. (12). Data were taken at r = 100
from 10* distinct realizations.



For the 90th Birthday

g-Distributions in Zebrafish collective swimming

~ Log[P(6(P))]

N q R?

2 2,03+£0,09 0,98
13 1,38+0,08 0,98
30 1,24+0,04 0,99
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Final remarks

* Thanks Constantino for your invaluable contribution to the Physics
Institute of UFAL.

* We celebrate the influence and inspiration you’ve in our lives.

BIRTHDAYS

A CELEERATION OF AMOTHER
YEAR THWARTING ENTROPY

* May we all have a wonderful week;

SCEFW You, You THEFFASLE
THERFOUDTMANLL QUARTITY

* Happy 80ths (the new 60ths) D e
is liRe turning
21 in celsius!

* In g-World, relaxation towards equilibruim is slower
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