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¢ŜǊƳŞǎȊŜǘ vsΦ ƪƝǎŞǊƭŜǘ
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IŀŘǊƻƴǸǘƪǀȊǘŜǘǃƭŜǎȊ ŀ ƳŜƎƻƭŘłǎΗ



мфупΥ ! wIL/ ƎȅƻǊǎƝǘƽ ƧŀǾŀǎƭŀǘŀ
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!Ȋ ǃǎƛ-ǵƧ ŀƴȅŀƎ ǵƧ 
ŦƻǊƳłƛƴŀƪ ƪŜǊŜǎŞǎŜΣ 
ƴŜƘŞȊƛƻƴƻƪΣ 
atommagok 
ǸǘƪǀȊǘŜǘŞǎŞǾŜƭ



мфуфΥ αbǳŎƭŜƛΣ ŀǎ ƘŜŀǾȅ ŀǎ ōǳƭƭǎΣ ǘƘǊƻǳƎƘ Ŏƻƭƭƛǎƛƻƴ
DŜƴŜǊŀǘŜ ƴŜǿ ǎǘŀǘŜǎ ƻŦ ƳŀǘǘŜǊέ κ¢Φ5Φ [ŜŜκ 

7/18/2025

5

Courtesy of the Tsung Dao (T.D) 
Lee Library

Poem by Prof. T. D. Lee,
Nobel Lauerate in Physics

Painting by Li Keran , 1989

CopyrightΥ ϭ мфуф //!{¢Υ
ChineseCenter for Advanced Science 

and Technology
ϭ нлмн {ƘŀƴƎƘŀƛ Wƛŀƻ ¢ƻƴƎ ¦ƴƛǾŜǊǎƛǘȅ, 

Shanghai, China: All Rights Reserved

Specialthanksto: UNT Digital Library

New emphasis : 
on plural of state

At least two new states !

bŜƘŞȊƛƻƴ-ǸǘƪǀȊŞǎŜƪ 
ςǎȊƛƭŀƧ ōƛǾŀƭȅ ǘǸǊƪǀƭŞǎŜƪ ς
ǵƧ ǃǎŀƴȅŀƎ ƎŜǊƧŜǎȊǘŞǎŜƪΦ

https://tdllib.sjtu.edu.cn/__local/F/F1/88/E65E2ADA1812536F1ED1603B3E2_99308423_16AA0.jpg
https://tdllib.sjtu.edu.cn/en/Services/Art_Gallery/Science_and_Art_Gallery.htm
https://digital.library.unt.edu/ark:/67531/metadc1414740/m1/184/
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!Ȋ ǃǎƛ-ǵƧ ŀƴȅŀƎ ŜƎȅƛƪ 
ǵƧ ŦƻǊƳłƧŀ b9a Ƨǀƴ 
ƭŞǘǊŜ ŀ /9wb {t{ 
ƎȅƻǊǎƝǘƽ ŀƭŀŎǎƻƴȅŀōō 

ŜƴŜǊƎƛłƛƴ

NA44 S+Pb data + Monte 
Carlo,

PHENIX Phys . Rev . C 97 
(2018) 064911: 

NA44 Elab = 200 AGeV (SPS) 

S+Pb data sensitive to

in - medium hô modification , 
but

NO EFFECT

S. Vance, T. Cs, D. Kharzeev, 
Phys.Rev.Lett. 81 (1998)2205-2208
e-Print:nucl-th/9802074[nucl-th]

https://arxiv.org/abs/nucl-th/9802074


±łǊŀƪƻȊłǎ нллл ƪǀǊǸƭ
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A RHIC ¿tkºz®seiben 
l®trejºhet egy g§zszerŤ 

kvark -gluon plazma 
§llapot, szabad 

kvarkokkal ®s gluonokkal

http://www.lbl.gov/abc/wallchart/graphics/Nuclear_chart.jpg
http://www.lbl.gov/abc/chartimages/chartscreenshots/upperright.gif


! wIL/ ƎȅƻǊǎƝǘƽ Şǎ ƴŞƎȅ ƪƝǎŞǊƭŜǘŜ
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STAR



wIL/ ƳŞǊŦǀƭŘƪǀǾŜƛ
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A RHIC -n®l
- Đj jelens®g
- Đj anyag
- tºk®letes folyad®k
- kvarkok folyad®ka

SZĉNEK KISZABADULĆSA

JellemzŖi:
Op§los, R

AA
~ 0.2

Csillap²t§si hossz ~ 2 fm
C

s
= 0.35 Ñ 0.05

Hubble §lland·: (2- 4) 10 22 Hz 

Nem CSAK egy, 
hanem k®t §tmenet!

RHIC -n®l FEH£R
hadronanyagban

az h' mezon tºmege jelentŖsen 

lecsºkken,

egy elveszett szimmetria helyre§ll

T. Cs, R. V®rtesi, J. Sziklai
Phys.Rev.Lett.105:182301,2010

R. V®rtesi, T. Cs, J. Sziklai
Nucl.Phys . A830 (2009) 631C - 632C

Phys . Rev . C83 (2011) 054903

Kor§bban kºzºlt STAR ®s PHENIX adatok ¼jra-elemz®se!

http://arxiv.org/abs/arXiv:0912.5526
http://arxiv.org/abs/arXiv:0912.0258


wIL/ ƳŞǊŦǀƭŘƪǀǾŜƛ
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£let ®s Tudom§ny 2010 ®v 49 sz§m 1542. oldal,

Cs.T. Zim§nyi 2010 Neh®zionfizikaiT®li Iskola elŖad§sa

http://indico.cern.ch/getFile.py/access?contribId=39&sessionId=12&resId=0&materialId=paper&confId=113717


2008: Az LHC, a Nagy IŀŘǊƻƴǸǘƪǀȊǘŜǘǃ
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A 10 LHC KĉS£RLET (2025- IG): 
ALICE, ATLAS, CMS, FASER, LHCb , LHCf , MATHUSLA, MILLIQAN, MOEDAL ®s TOTEM.

A 2025 -ºs ĆTT¥R£SI DĉJ NYERTESEI:
A N£GY NAGY LHC KĉS£RLET, AZ 

ALICE, ATLAS, CMS, LHCb .



Nyelvezet
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BOZON: sokan lehetnek
pontosan azonos §llapotban. 

P®ld§ul: foton, Higgs- bozon , pion , kaon é

FERMION : csak egyed¿l lehet 
pontosan azonos §llapotban.

P®ld§ul: elektron, pozitron, proton, neutron



PHENIX RunHistory ałǊŀ ƳłǊ ŀ ƳǵƭǘŞ

«ǘƪǀȊŞǎ aŞǊŞǎ ŞǾŜ

Au+Au
2001, 2002, 2004, 
2007, 2008, 2010, 
2011, 2014, 2016

d+Au 2003, 2008, 2016

Cu+Cu 2005

U+U 2012

Cu+Au 2012

3He+Au 2014

p+Au 2015

p+Al 2015
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мс ŞǾƴȅƛ ǎƛƪŜǊŜǎ ƳǼƪǀŘŞǎΣ ф ƪǸƭǀƴōǀȊǃ 
ǸǘƪǀȊǘŜǘŜǘǘ ǊŞǎȊŜŎǎƪŜǘƝǇǳǎ Şǎ ф 

ƪǸƭǀƴōǀȊǃ ǸǘƪǀȊŞǎƛ ŜƴŜǊƎƛŀ ƳŜƭƭŜǘǘΦ

! tI9bL· ǳƎȅŀƴ ƳłǊ ƴŜƳ ǾŞƎŜȊ ŀƪǘƝǾ 
ŀŘŀǘƎȅǼƧǘŞǎǘΣ ŘŜ ŀȊ ŀŘŀǘŜƭŜƳȊŞǎ 
ǘƻǾłōōǊŀ ƛǎ ȊŀƧƭƛƪΣ ŜƭǎǃǎƻǊōŀƴ ŀ 

ƭŜƎǵƧŀōō ŀŘŀǘƪŞǎȊƭŜǘŜƪǊŜ ƪƻƴŎŜƴǘǊłƭǾŀΦ

26/8/2024



Muon Arms
ÅRapiditycoverage: 1.2<|y|<2.2

ÅMuon Trackingfollowed by Muon
Identifier
ÅStainlesssteeland copperabsorbersfor

hadronrejection

ÅBBC measurescollisionvertex along
beamaxis

Central Arms
ÅRapiditycoverage: | y|<0.35

ÅChargedparticle tracksand momentum ς
pad and drift chambers

ÅRing ImagingCherenkovdetector for pion
rejection

ÅEnergy/ momentum matchingof charged
particlesusingEMCalclusters
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UAόмύ ǎȊƛƳƳŜǘǊƛŀ ƘŜƭȅǊŜłƭƭłǎŀ
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PHENIX adatok + Monte Carlo szimul§ci·k, PHENIX Phys . Rev . C 97 (2018) 064911: 
0 - 30 % Au+Au @ 200 GeV Levy Bose -Einstein ®rz®keny m·dszer azhô m·dosul§s§ra



нлнп ƪŀǊłŎǎƻƴȅŀ
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нлнпΥ αThisimpliesa secondtransitionƛƴ v/5Χέ
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нлнп ƪŀǊłŎǎƻƴȅŀ

7/18/2025

18



нлнп ƪŀǊłŎǎƻƴȅŀ
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нлнп ƪŀǊłŎǎƻƴȅŀ
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tI9bL·Υ ƎȅŀƪƻǊƭŀǘƛ ŀƭƪŀƭƳŀȊłǎ
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YǀȊǾŜǘƭŜƴ ƳŜƎŦƛƎȅŜƭŞǎ
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tI9bL·Υ ƪǀȊǾŜǘŜǘǘ ƳŜƎŦƛƎȅŜƭŞǎ
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Alacsony energia: csemetekert
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9ƭŞƎ ƴŀƎȅ ŜƴŜǊƎƛŀΥ ƳŀƎǊƽƭ ǾŜǘŜǘǘ
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