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Bankgroud

/The transverse spectra of particles reflect partly \
properties of the emission source. When the
reaction system is at the stage of kinetic freeze-out,
the particles emitted by the source contain both
contributions of thermal motion and flow effect.
Thermal motion reacts to the lateral excitation of
the reaction system. The flow effect reflects the

\dynamic collision characteristics of the system . /
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Bankgroud

ﬁl’he “true” temperature of the emission source\
should reflect only the thermal motion of the
particles in the emission source. The kinetic
freeze-out temperature is one of “true”
temperatures. The effective temperature
contains the thermal motion and flow effect.
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Bankgroud

» The excitation function of the effective temperature
is very interesting for us to study the properties of high
energy collisions.

» Although there are many similar studies on this topic,
the results seem to be inconsistent.

» The excitation function of the chemical freeze-out
temperature initially increases and then consistently
saturates with collision energy.
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Formalism and method

For the soft excitation process

P
The standard distribution results in the probability
density distribution of p,.,m. to be:
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Formalism and method

Chemical potential
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Formalism and method

The experimental transverse momentum (mass) spectrum
distributed in a wide range can be described by a
superposition of the soft excitation and hard scattering
processes. .
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Formalism and method

‘We obtain the kinetic freeze-out temperature by
the following formula:

{Where, k, =0.5— 0.0lln(@)}

we obtain the transverse flow velocity by the
following formula:

2m,y Lorentz factor

B. = (1_k°)<pT> {where, 7 isthe average }

(-




Results and discussion

/. . N
Transverse momentum (mass) spectra of pion, K, and

p produced at mid-(pseudo)rapidity in central nucleus-

\nucleus and pp collisions

/

/AU-AU AGS—

Pb-Pb  SPS—
pp SDS—




1ifzem, Jd*Nidydm._ ((GeVic®)?)

0
=]
%
g
i
E
=
=
=
L]
=
T
5

1i(zxm dPNidydm._((GaVic3)3)

ma w005
K*e |y|-0.34
pa |y-0.05
| | |

04 06 0.8
m.-m,, (GeVic?)

I [ I
Au-Au 5%

=
Lu

=]

1/fexm_ )dNidydm._ ((GeVic?))

=]

1/{2em )d*Nidydm_([GeVic®T)

1/{2em_JdPNidydm._({GeVic®?)

*aT A =005
K'e  |yl0.29
pw Llkoos
l l I

0.4 0.6 Q.8
m.-m, (GaVic®)

Au-Au O-5%
4,30 GeV
Esss E3a5

AT A =005
ke yl0ar
p= K005
l | |

Central
Au-Au

collisions
=

0.4 0.6 Q.8
m.-m, (GeVic?)

I ] ]
Au-fu O-5%

T T o Doy<04d
Kre |- o [yl
pr. Oy=0.2

l | l

025 05 075
MMy (GeVic™)




4 Central
Au-Au

collisions
/

Vizxp)d Nidydpy ((GeVic))

1 2epd Midydp, ((GeVier™)

W
)
3
2
—
(=1
E
=
=
i
2.
i
=

1/{2npy ) Nidydpy ((GeVic) )
1/(2xp ) Nidydpy ((GeVic)™)




4 Central
Au-Au

1/t2xp )dNidydp.. ((GaVie))
1iizxp, Jd Nidydp,. ((GeVie))

| L5

B, (GeVic) h . -
collisions
I ] /

Au-Au 05

1/(2xp)dNidydp. ((GeVie)?)
1i(zxp,)d*Nidydp, ((GeVic)?)

(4]

200 GeY
PHEMIX 7

I j<0.35

,_
=
i

ik

1iiznp)d®Ndydp, (iGeVie]™)
o




1/md*Nidydm (Gev it

P

o
Le]
3
b
E
=] L
=
=
7
E

=

1/mod®Nidydm., (Gev Zict)

= | =] ]
fury [F )

L

d

s}
I

[}
(=7

=]

Pb-Pb 0-5%

T K'e Ko -0.1<yn
| p®p  —035ym0.32
C I I I

1
6.3 Gal

!

1/mod Nidydm; (Gevich

=]

ol ol ol ol o

025 05 075
m-m, (Gevie®)

a 025

I
Pb-Pb 0-5%

| ®™a
| K'e Ko -0y

T p®Pl -032cy0.08
£ | | l

8.7 GeV
MA43

(o)

05 075
M- m, (GeVic®)

L

I I
Pb-Pb 0-5%

Py
"y
'II'"'I":').-,“
Bre o

Joe D 0 1yeD

L pmP o 050
I I l

17.3 GaV

0,25 0.5 0,75

MMy (GeVic?)

1/mod Midyd m (GeV et
(=]

]

1[N 2xp ) Nidydpy (1GeVic)™)

b=

i

—

=

=]

—

i

(]

ia

()

T AT A Dow0Z
K e o -0 ayen
pep 045022

l l l

i Y Y I

0,25 a5 0,75

M-, (Gevie®)

- fte o -0 1ay=Dld

T pepP I D3a-003
| | l

g Central
Pb-Pb
collision

>

a 025 05 075
M-, (GeVic?)

L

I I I
Pb-FPb O-5%

Z7E0 GeV
ALICE

¥}-0.5

SPS
LHC




d*Nidydp, (iGevici ")

Py (iGeVic)")

d*Midyd

pd[cs.ewc:" )

d*Nidyd

Results and discussion

I T ]

=] b _|
5.3 GaV R) 77 GaV (k) -

NAST/SHINE MNAST/SHIMNE
Dey-=0.2

Py (iGeViey Y

d*Midyd

INEL

pp collisions

c) | i)
8.8 GaV te) B 12.3 GaV¥ i) E

M&s1/SHIME MABVSHIME

Py liGaVie)™)

SPS
LHC

d*Midyel

G2 4 Gal
PHEMIX

I f0.35

MNas1/SHINE
Dy=<0.2

._.
[}

Ed°cidp® imb GeVc™)
L]

._..
[}

Pr (GeVic)




Ed’cidp’ {mb GeVc™)

1N Nidydp, ([GeVic] )

Results and discussion

BTN

IIII|.|.|J 1 IIIIII‘

INEL
pp collisions

L
P, (GaVic)

o |

i |||||,|,|,| 101k

RHIC
LHC




Results and discussion

Tn K"Kp p (a)
| AU-AU X A B O K
Pb-Pb x » & o =




Results and discussion

K
Au-Au & A E
| Pb-Pb & ~ =

i lIIII|.|] i IIIIIIII i lllllu] i IIIIIIII i IIlIl[‘ ! i i I I WEETTT i IIIIIIII i lIII||I|] i i il

o 100 100 10" 10’ 0> 100 10
sy (GeV)

T K Kp B (o)
Au-Au ¥ A = O™
o =

1 IIIIII.IJ ] IIIIIIII I B uain ] 1l I 1 I]|i ] IIIII.III 1 III||.|.|J I IIIIIIII 1 III||.|.|J I 1 BNRL

2 3 4 2 3 4
10 10° 10 10 10 0° 10 10 0

Vs (GeV) Vs (GeV)
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Summary and Conclusion

VA

> The pp collisions show similar behaviors to nucleus-nucleus
collisions.

» Excitation functions of 7,7, T, show the relation p>K>pion.

» As the center-of-mass energy increasing from a few GeV to a few
TeV, the effective temperature continues to increase. The kinetic
freeze-out temperature increases rapidly from a few GeV to about
10 GeV, then slowly from about 10 GeV to a few TeV.

> Itis along-term target to search for the critical energy at which a
parton-dominated intermediate state appears initially.
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