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1. Three new equations of state

Name PDG Lattice data

s83s18 2018 stout [2]

s87h04 2004 HISQ [3]

s88h18 2018 HISQ [3]
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!  
!  

@ a2`p2 �b mT/�i2b 7Q` i?2 r2HH@FMQrM s95p 1Qa (R)
@ J�i+? ?�/`QM `2bQM�M+2 ;�b �i HQr T - H�iiB+2 /�i� �i ?B;? T
@ 1�+? T�`�K2i`Bx�iBQM mb2b /Bz2`2Mi S.: bmKK�`v i�#H2b
7Q` >_: �M/fQ` /Bz2`2Mi H�iiB+2 /�i�- H�#2H2/ �b ǳbiQmiǴ
Q` ǳ>AaZǴ #�b2/ QM i?2 /Bb+`2iBx�iBQM b+?2K2

2. Bayesian analysis with Gaussian process emulator

3. Modeling the heavy ion collision

4. Summary of the results
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AMBiB�H 2M2`;v /2MbBiv 7`QK i?2 1E_h KBMBD2i b�im`�iBQM KQ/2H (8),
✏(~rT , ⌧s(~rT )) =

Ksat
⇡ [psat(~rT ,Ksat)]4; ⌧s(~rT ) = 1/psat(~rT ,Ksat)

6Q` 2�+? +2Mi`�HBiv +H�bb- T`Q/m+2 � MmK#2` Q7 2M2`;v /2MbBiv T`Q}H2b-
+QMp2`i iQ 2Mi`QTv /2MbBiv pB� 1Qa- �M/ �p2`�;2 Qp2` 2p2Mib

kYR. pBb+Qmb ?v/`Q/vM�KB+b (e) rBi? � i2KT2`�im`2 /2T2M/2Mi
b?2�` pBb+QbBiv +Q2{+2Mi ⌘/s

(⌘/s)(T ) = SHG(TH � T ) + (⌘/s)min, T < TH

(⌘/s)(T ) = (⌘/s)min, TH  T  TH +Wmin

(⌘/s)(T ) = SQGP(T � TH �Wmin) + (⌘/s)min, T > TH +Wmin

EBM2iB+ /2+QmTHBM; i2KT2`�im`2 Tdec �M/ +?2KB+�H 7`22x2@Qmi i2KT2`�im`2 Tchem �`2 �HbQ �/Dmbi�#H2 T�`�K2i2`b
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JQ/2H BMTmi UT�`�K2i2`bV, ~x = (x1, . . . , xn) [Ksat, (⌘/s)min, TH,Wmin, SHG, SQGP, Tdec, Tchem]

JQ/2H QmiTmi ~y = (y1, ..., ym), 1tT2`BK2Mi�H p�Hm2b ~y 2tT [dN/dy, hpT i, v2]
"�v2bǶ i?2Q`2K, SQbi2`BQ` T`Q#�#BHBiv / GBF2HB?QQ/ · S`BQ` FMQrH2/;2

S`BQ` FMQrH2/;2, _�M;2 Q7 BMTmi T�`�K2i2` p�Hm2b iQ BMp2biB;�i2
GBF2HB?QQ/, L(~x) / exp

�
� 1

2 (~y(~x)� ~y 2tT)⌃�1(~y(~x)� ~y 2tT)T
�

r?2`2 ⌃ Bb i?2 +Qp�`B�M+2 K�i`Bt `2T`2b2MiBM; i?2 mM+2`i�BMiB2b

lb2 :�mbbB�M S`Q+2bb U:SV 2KmH�iQ` iQ [mB+FHv 2biBK�i2 ~y(~x),
q2 2bi�#HBb? � :S +Qp�`B�M+2 K�i`Bt CA,B = {c(~a,~b)},~a 2 A,~b 2 B-
#v /2}MBM; i?2 +Qp�`B�M+2 7mM+iBQM

c(~a,~b) = ✓0 exp

✓
�

nP
i=1

(ai�bi)
2

2✓2
i

◆
+ ✓MQBb2�~a~bX

EMQrBM; � b2i Q7 KQ/2H QmiTmib U 7Q` � b2i Q7 T�`�K2i2` +QK#BM�iBQMb T -
r2 +�M /2`Bp2 i?2 :S +QM/BiBQM�H T`2/B+iBp2 K2�M �M/ i?2 �bbQ+B�i2/
+Qp�`B�M+2 �b y:S( ~x0) = C0,T C�1

T,TU ;�:S( ~x0)2 = C0,0 � C0,T C�1
T,T CT,0

aBKBH�` iQ (9)- r2 mb2 J�`FQp +?�BM JQMi2 *�`HQ iQ b�KTH2 i?2 TQbi2`BQ`
T`Q#�#BHBiv, _�M/QK r�HF BM BMTmi T�`�K2i2` bT�+2- +QMbi`�BM2/ #v i?2 T`BQ`

- Tightest constraints on η/s in the temperature range T ≈ 150--220 MeV;   
η/s approximately constant in this interval 

- Accounting for all four EoSs:  0.08 < η/s < 0.23 
- Only s83s18 and s88h18: 0.12 < η/s < 0.23 
- Restricting the η/s minimum to a point leads to a smaller minimum value 
- Differences due to equations of state within uncertainties
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