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ldentical bosons In one dimension
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(0) = ¥(L) = 0; En:\/ o+ m?.

Q(T,L,u) =T log[l — e PE=m]

n=1

Define the continuous function of n:

Qu(T. L 1) = T log[l — e 7(Er=i)]



Thermodynamic limit and cut-off
Qint(Tv L?M) — T/OO Qn(T7 L?ﬂ) dn
0
cht(tvLHuan) — T/OO Qn(T7 L,/L) dn
I = 120MeV, m = 140MeV, 1 =_0.
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Comparison of approximations
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Figure 1: Comparison of the function (120, L,0) (black line) with the
approximations: €2;,,:(120, L,0) (green line), Q.,.(120, L,0) (blue line) and
Qe (120, £,0,0.5) (red line)

The thermodynamic limit is good within 1% for L > 166fm
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Euler-Maclaurin correction

1
QCO"(T7 L”(L) — Qinl’(T7 L?M) o EQO(Tv L?lu)v

Qo(T, L) = Tlog(l—e ).
Good for L>3.7fm

1
Q(T7 L7 iu) — _pintL - EQO(T7 L?M)

Thermodynamic limit for p good at L > 4.4fm.

Figure 3: Comparison of the function p(120, L,0) (red line) with the approx-

imation p;,:(120, L, 0) (blue line).



Cut-off correction

QCU]’.‘(Ta I—v Ly O) < Q(T7 La [L) < cht( T7 L7 s 1)
0<ny(T,Lu) <1

Assuming the approximation Q_,, :

1 ne
590(7—7 L7 ,(L) — / QH(T7 L7 M) dn — nCQO(T7 I-7 M)
0

1
nC — — L > 56fm7
2
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kC = TMGV, kC < 5bMeV.



Cut-off parameter at small volumes
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Figure 2: L-dependence of the cutoff parameter n.
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For L<0.07fm: n.=1+—log—.
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Conclusions

1. In the present model suitable momentum cut-offs
exactly reproduce all the finite volume effecs.

2. The method is simple for sufficiently large volumes.

In our model for L > 5.6 fm (which corresponds to
K. < 55MeV).



Einstein condensation

n—="n,+ Ng

Stability condition: (%) >0

Two phases



