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ABSTRACT
We investigate extreme value theory for physical systems with a global conservation law which describe renewal processes, mass transport models
and long-range interacting spin models. As shown previously, a special feature is that the distribution of the extreme value exhibits a non-analytical
point in the middle of the support. We expose exact relationships between constrained extreme value theory and well-known quantities of the
underlying stochastic dynamics, all valid beyond the midpoint in generality, i.e. even far from the thermodynamic limit.
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Extreme events
• can have influential consquences
●

●

In the second half of the support, the maximum statistics of
constrained physical systems can be related exactly to well-known
quantifiers of the underlying stochastic dynamics

but appear very rarely.

Extreme value theory for independent and identical distributed (IID)
random variables is well-understood.

●

Most physical systems exhibit correlations!

●

An important class of correlated systems are
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●

Examples: Zero Crossing of Brownian Motion, Long-ranged Spin
systems, Mass transport models, Arrival times at a detector, ...

●

Extreme value theory for Constrained Physical Systems?

●

Renewal processes: The statistics of the maximum waiting time in the
second half is

●

Zero Range Process: The statistics of the maximum particle number
per site in the second half is

●

Truncated Inverse Distance Squared Ising Model: The statistics of
the maximum spin domain length in the second half is

CONSTRAINED PHYSICAL SYSTEMS
●

Constrained Physical Systems are systems where a global
constraint confines the stochastic dynamics of the system.

• Renewal Processes are described by a random number of waiting
times which are constrained by the total measurement time. The last
waiting time is cut off.

• Zero Range Processes are described the particle numbers per site
which are constrained by the total number of particles.

●

The Truncated Inverse Distance Squared Ising Model is
described by a random number of spin domains which are
constrained by the total number of spins.

METHOD
●

Key point:
Maximum statistics in the second half of the distribution support can
be simplified to the problem of the sum of IID random variables

●

Generally, the sum of the random variables is fixed by the global
constraint

●

We are interested in the statistics of the maximum random variable

●

●

For
the maximum PDF can be simplified to a
relationship with the probability density function (PDF) of the sum of
IID random variables
Here, we used the following notation for the PDF of a random
variable

APPLICATION
●
●

●

●

New possibility to indirectly measure the extreme statistics
Cost-efficient measurement of extreme statistics (especially for the
rare events of the extreme events)
Analytical tools for the study of the thermodynamic limit (i.e. when
the global constraint diverges)
Revelation of new limiting laws in the thermodynamic limit
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