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Fermionu statistika

» Fermioni pak|aujas Pauli principam

Energija

24
€ _ . Enrico Fermi
» Galiga kvantu sistéma  (1901-1954)
ar diskrétu spektru {¢, }
» Mikrokanoniskais ansamblis ar
M tempartiru T un
kimisko potencialu u
» Vid€jais dalinu skaits [iment € :

fle —p) = Fermt funkcija

» Limenu apdzivotibas ir statistiski
neatkarigas



l. Visparigs formuléjums

» Sistéma:

- Ideala kvantu gaze ar diskrétu spektru {€, |
- Termodinamiskais ltdzsvars ar temperaturu T,

- Kanoniskais ansambilis:
- dalinu skaits n ir fikséts

» Jautajums:
- Kada ir varbutiba tam, ka k-ja [Tment ir dalina?




No fizikas uz kombinatoriku
» Mikrostavokli raksturo “bitu” virkne:
(v} ={1,1,0,1,0,0,...}

» Kanoniska ansambla ierobezojums:

E Vi — N
k

» Vidéjais pec Gibsa sadalijuma:

— Z(n VL exp( BZ z/kek)

{Vk}

L, = Z(n) exp(—ﬁ Z z/kek)
k

{ve}
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Il. Specialgadijums

» Aplukojam ekvidistantu spektru

 — €. = kA
3 ——— .
» Atbilde:
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Noslépumainie polinomi

1OF

n m-—1 0sl
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» Kapéc tie ir polinomi? e M g

p(0,2) =1+ q—é + q—é (g—1)=4¢° (Vk>n — l—p(k:n)

1 ¢"p(k,n) = ¢"p(n, k)| Duris Smotrovs]
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Michael Somos is an American mathematician, currently a visiting scholar in Georgetown University. In the late eighties he proposed an intriguing conjecture about certain
Main page polynomial recurrences, now called Somos sequences,[” that surprisingly in some cases contain only integers. Somos' quadratic recurrence constant is also named after
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Ill. FermT funkcijas visparinajums

. ekvidistantam spektram.
» Apskatam lielu dalinu skaitu (bet galigu A):

. 9(—(]‘“_”“/2,(]1/2)7 E>n
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ni)Hc}op(n ) {1 . 9(_qn—k—1/2’ q1/2), ke <n
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Rogers-Ramanujan fq(E) = 9(—6 6, q1/2) — f(e)
partial theta function ©(a,q)

We conclude our discussion of combinatorial proofs by offering a few remarks

(3.4)

57]. (The claims that we
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1. INTRODUCTION

G. E. Andrews’ discovery in 1976 of Ramanujan’s lost notebook [19] can prob-
ably be regarded as one of the most exciting finds ever in mathematics. The lost
notebook, which was hidden in a box containing papers from the late G. N. Wat-
son’s estate, is a handwritten manuscript of well over a hundred pages of hardly (-I 887-192 O)

We conclude our discussion of combinatorial proofs by offering a few remarks
about an identity

= n n2 > (_q, Q)n—l a-raq-ra(rz+1) /2
“©7 = (3.4)
; ; (—aq?: ¢*)n

found on page 28 in Ramanujan’s lost notebook [57]. (The claims that we



Fermt funkcijas visparinajums

folex—p+A/2), €r > u+A/2,
1 — fol—ex+p+A/2), e <pu—A/2,

1.0
lim (vg), =

n—oo

fo(e) = 0(—e=%¢,¢"/%) =" f(e)

0.8}

0.6}

<Vi>a

04r

0.2} .

0.0t

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

I | I I
1 1 1 |

<V >n

| 1 | |

Occupation number <v;>,

1 | =
o 1 2 n-1 n S5 6 7 8
Energy €;/A




Realizacija aukstajos atomos
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- C' | @ physics.stackexchange.com/questions/13711/combinatorial-sum-in-a-problem-with-a-fermi-g

= StackExchange v Slaviks 708 #11 review chat meta about

Physics
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Combinatorial sum in a problem with a Fermi gas

A, T'msolving a pro

involving ajllermi gl Tieere is a specific suga I cannot figure my way around.
4 A set of eqund!st H ulaggd by spinless fermions with population
g numbers e = r 1 ol he set of all possible configurations
{4
X

""a; QS "‘f)‘c) ' \_J{nl} : Zl [-n: exp( "-;c,'/? . [if“” T ’-‘-"’I Vi )-
el i

t‘—}.
= Any hints on how to deal with this are appreciated. This is not homework, it is a research problem.

It is known that 3 > 0, 3, > 0, and ¢ & [0; 27].

(

EDIT: corrected with the complex phase (the sum is coming from a generating function)
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