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Adaptive Digital Transform
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An ideal Bose gas s a
quantum-mechanical
version of a classical
iceal gas.

&
Gas_Bose
Satyendra
Nath
Bose ~wwas introduy
| photons
in 1926 y|

¥ transigted Einstein's
theory) of General Relativity
from German to Engilsh

&

\ .
Albert 1o atom:

\u [@ Einstein " 1575y

|

/
ymm

for

msaeﬁﬁﬁhz’ﬁc I

In statistical mechanics, Base-Einstein
statistics determines the statistical
distribution of identical
indistinguishable hosons over the
energy states in thermal equilibrium,

at low temperaturas m=
tend to congregate
together at

the same lowest
energy state

[Gauge Bason

uon

[rzsze]
IZ—B£I W-Boson

|
~|M-B statistics holds for classical particles, e
iclentical but distinguishable particles, and
represents the classical or high-temperature
limit of both F-D and B-E statistics

hitp://en. ia.orq/wiki/Bose-Ei

I
statistics |

Bosons, unlike fermions, are not subject to the Pauli
exclusion principle: an unlimited number of particles may
occupythe same state at the same time. This explains
why, at low temperatures, bosons can behave vary

I\ffF PHU\/ than fermions; all the particles will tend to

Jate together at the same lowest-energy state,
forthing whl 1s known a3 & Bose-Einstein condiensale

The expected number of particles
in an energy state i for B-E statistics

g
— W)k — 1

—es >

il

" epl(e

where;

ni is the number of particles i state |
ai is the degeneracy of state

€i is the energy of the i-th St

u is the chemical potential

k is Boltzmann's cuﬂslam

T is absolute tempera

exp is the pxumwm\'\\ function

hup://en,

tatistic:

non-interacting particles in which quantum effects are negligible.

small, the Maxwell-Boltzmann distribution provides a very go
approximation of the conditions in a gas

The Maxwell-Boltzmann distribution can be derived using statistical
mechanics (see the derivation of the partition function). AS an energy
distribution, it corresponds to the most probable energy distribution,
in a collisionally-dorminated system consisting of a large number of

Since interactions hetween the molecules in a gas are ganemlly ruuta

The Maxwell- energy disti anbe o)
expressed as a discrete energy distribution by:

Ni _ exp (=E/#T) i
N = L, exp (- E;/kT) (1)

<<m-h

where i is the number of molecules at squilibrium
temperature T, in energy level | which has energy i, N is
the total number of molecules in the systerm and 1< s the
Boltzmann constant. (Note that sometimes the above
equatian is written with a factor gi denoting the degeneracy
of energy states. In this case the sum will be over al
energies, rather than all states.) Because velocity and speed

ated 0 energy, Equation 1 can be used 10 derive
relationships between temperature and the speeds of
molecules in a gas. The denominater in this ecuation is
known as the canonical partition function

are

L/ / en. ia.org/wiki/Maxwell-|
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statistics | |
I
\
Yoo ok
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| /
T 1 7
bose_einstein | : \
= maxwell_boltzmann | | fermi_dirag A
-ais high T == 1 I \ \
) tem o atur | Statistics_Maxwell_Boltzmann Statistics_Fermi_Dirac .
i {non-quantum} = W Principle_exclusion_Pauli
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limit of

In statistical mechanics, Fermi-Dirac statistics determines the
statistical distribution o fermions over the energy states for a
system in thermal equillarium. In mhprwnms it is a probability
of @ given eneray level to be occupied by a fermion. Fermions

] which are II\(\\S(II'VUUIS\\'\L'\\»= and obey the Pauli
nciple, i.e., that no two particles may oceupy the
same state at the same time. Statistical thermoclynamics is used
to describe the behaviour of large numbers of particles. A
collection of non-interacting fermions is called a Fermi gas,

|@[lll: /len,

org/wiki/Fermi-Dirac_statistic:

The expected number of particles in E]
an energy state | for F-D statistics is

0
eles—pl fRT ]

< <f-tl> >

ry =

where:

ni is the number of particles in state i

ui is the degeneracy of state i

€l is the enargy of state |

1 is the chemical potential. Sometimes the Fermi energy
EF is used instead, as a low-temperature approximarion

K is Boltzmann's constant

T is absolute temperature

&xp is the exponential function

(M-B, B-E, and F-D statistics are all derived from the Boltzmann factor probability weight applied to the problem of classical particles
and discrete energy quanta with boson/fermion behavior, respectively.)
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LMS (Learning Management System)
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