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arXiv:
1305.
0760

Strange Paper.
I could not 
understand.

Strano.
Non capito

Komisches papier
Ich verstehe nicht
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これ格子の論文？
よく分からない
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It includes

Experimental data              and Lattice data

Undergraduate Physics (Quantum Mechanics)

Undergraduate Math. (Cauchy’s Integral)
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Canonical Partition Functions

Experiments

Lattice QCD 
Simulaitions
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Knowledge of 
whole for  Zn
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Partition Function is 
Sum of the Probability ...
If I know  , then I have Zn.�

Experiment
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How can we extract     from                     ?Zn Pn = Zn�n
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�
s = 19.6GeV

�
s = 27GeV

�
s = 39GeV

�
s = 62.4GeV

�
s = 200GeV

from RHIC dataZn
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Lee-Yang Zeros

Zeros of        in Complex Fugacity Plane.

Z(↵k) = 0

Great Idea to investigate 
a Statistical System

�
x
x
xx
x
x

Phase Transition

Z(�)

and
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cut Baum-Kuchen (cBK) Algorithm

1

1

　Number of
Zeros in 

Contour C

A Coutour is cut into 
four pieces 

if there are zeros inside.
50 - 100 number 

of significant digits

i (     )

and
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Lee-Yang Zeros: RHIC Experiments
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Lattice QCD 
Canonical Approach 
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Lattice: How to Calculate

Fugacity Expansion
Nagata and A. Nakamura, 
Phys. Rev. D82 (2010) 094027

Lattice
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from lattice QCDZn
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as an error

Lattice

17 / 23

13年7月31日水曜日



Lee-Yang Zeros 
Lattice QCD
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Lee-Yang Zeros 
Lattice QCD
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A Message from to

In the Lee-Yang Diagram constructed 
from your multiplicity,

No Zeros
here �q�B

No Roberge-Weise 
Transition T � TRW� 1.2Tc

Your Temperature
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Canonical Partition Functions
is a Bridge 

between Two Approaches
to Study QCD Phase

Lattice QCD 
Simulaitions

Experiments
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Backup Slides
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Skellam

• Difference of two Poisson distributed 
variables.  
In our case proton and anti-proton
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LYZ : Skellam
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