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Strange hadrons as sensitive & versatile probes of HIC dynamics
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Energy dependence of strange hadron productions
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» Further explore the chemical
freeze-out parameters and the
turn-off of QGP signatures
with more precise
measurements with BES-I|
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System size dependence of strange hadron productions
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inner TPC

> Large and uniform acceptance

> Excellent particle identification
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Particle identification and reconstruction
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pr Spectra for A, E, ¢ and Q (BESII)

tr | P | L | o trd | P | L | o 8V 1E T 11 T 11 L T 11 T 11 1T 1T 13
® 0-5% ® 0-5% - S ! | | | E PTTTTirp T r T p rrrrpirrrpirrrrT T T I T T TT T T T[T T[T T[T T[T T[T T T T T T T TTTTTT
) = 3 ® 0-5% ® 0-5%
\N(.).OO <y<0.25 | w0 0.00<y<0.25 | . oy g 0 Ru|ny2|1OAEL)J+Au 7.7 GeV . T E yl <05 & Smo Iyl <05 %% e
RN 200 -2 500 -2 (o)} E <VU. - — ¢ 10-20% (x10™" = I < ~ 10-20% (x10%) 3§ © @ E--___ 10-20% (x103)
S ® e Au+Au 7.7 GeV 10-20% (x10_3) Au+Au 7.7 GeV 10-20% (x10™) G g2l 5w Q +Q 10-20% (x10°") ] ey Au+Au 9.2 GeV 20.30% (x10°) e.y  AU+AU11.5GeV . 2000% 10®
e T 20-30% (x10”) _ 20-30% (x10°) - Yo A 2080% (10" 3§ > F--o__ % ® 3040% (107 3 > Fo._ %o o 30-40% (x10*)
-~ “e o _A00, -4 L™ - o -4 o Y S . : ] Tt el S~ - ® 40-60% (x1 0_5) TTe- . S~ - ® 40-60% (x107°
. . e ® 30-40% (x1o_5) 02he ®e, ® 30-40% (x10_5) |:'_._10 =TT v\‘l 040% 0109 F g F .\.\. ey 60-80% (x10%) = *-.\. e a0 gm_%
- N < \. Y [} 40'60% (X1 0 ) i ® A R ¥ [ ] 40-600/0 (X1 0 ) o 4 - s ~& N S . 40-60% (X1 0'4) m T~ ~ . RS - P - - . Boltz function fit TTe- T~ < e % ° - - . Boltz function fit
~§‘~ \\~ \\. 60-80% (X10'6) 10‘3 \.‘. he 60-80% 10'6 C\l\ 10 —E‘-~- \’~ E— §~~‘~ R ~~‘~ \\'.
‘~\\ YN N o (] ° . BRI \‘ ‘\\ -80% (x ) prd = N‘L\ \‘ - = Boltzmann fit 4 @ X2V E==---_ -y N ¥ e 5  BIWWE TT=--__ ~“~\\ » L
-~~.* . *.. ° - - - Boltz function fit 107 hat W . 4 - - - Boltz function fit %10—5 A AN —= Tl o T "‘\\ TN T
L N o} S ° - B e ° - “A 3 - RN ~ . DR °
L N N TN o \\\ (ol ~*~~ s - R R S -a o ~e
_~~. .\‘ \\ . . 1075 \\\ \\ \.‘. l:.lo—s_ \\\ \‘\ E_ '.~~.~ \\\ ? '~-‘~~ \\\
. h Y ‘& --o S ‘e ) ¢ N> = I N 3 N S o. x 4
'\. ‘ ~ —6 .‘. \\ \\ ) 77— \\ 1 =, 8-l \.\ ______ .\\
\. \. 10 ~ e \\\ Mo Z1O _E—-‘~\ RS E_ R N \‘ "\\ ‘\
=~ \.\ \\. , --~‘. \.\ \\ 9 \\/ E \"\ \\\ E \.N‘ \\x .~\'. \~.
e *e A 107 * e *e e T 10 Rl = = '\b b : e o .
e ‘e ° b . ) " = R 8 3 “10E--- e t - e :
L ° ¢ . ® e 10°g KR = ) ¢ .
\\\\ [ ] ° 1079 \\\\ ‘.\ ? 10_10: ‘. . _ \‘\~\\ [ ] ‘\\\ L ?
\\ ° \\\ ‘s\ , E? ?E \\\ - \- . ?
\\ - \\\ ‘\ ? 10711—5 E— ! ! . T ! ! N3 )
1 & A ° 0 K = E 1
. ¢ . o &
$ 107° i =
.. : t L = STAR Preliminar Z e .
STAR Preliminar STAR Preliminary 10k ! 1 STAR Preliminary STAR Preliminary
III||||||||||||||||T||||||| T e S IR A A SRS BN A 10—16|||||||||||||||||||||||||||II|IIII|I||||||||||||| 10,16,,,,|,,,,|,,,,|,,,,|,,,,|,,,,|,,,,|,,,,|,,,,|,,,,
1 5 3 4 5 ] 5 3 4 5 0 1 2 4 S 6 0O 05 1 15 2 25 3 35 4 45 5 0 05 1 15 2 25 3 35 4 45 5
GeV/c P, (GeV/c
P, (GeV/c) P, (GeVic) P, ( ) 1 (GeVic) P, (GeV/c)
trd | T | L | e ot D rr | rrrd | L | A o T T 1 T T 1 T 1 T T T T 1 T 1 o T T 1 T T T T T T 1T T T T T 1 T o T T T L T T 1 I T 1T T 1 T
0'5% 5 0'5% : . 10E | | | T Y 10k | | | | T % 10F | | | | |
- [ o E - . E 0 E L] L]
0.00 < y< 0.25 5-10% (x10° > 0.00 < y< 0.25 5-10% (x10°) S F STAR Preliminary. o-10% (x10% E > b STAR Preliminarye o-10% (x109 1 3 L STAR Preliminarye o-10% (x10%
() 1E- -1 = ) = oo -1 = Q == 200 -1
“e- 3 ) — .nil ‘o 20-30% (x10™) N — 101 .. -007 (X —~ 101 R -oU7 (X
o _ - Oo > B _ o 3 — 1 ’.\ g} 1 = - . =
. .., 20-30% (x10 ) T'10- 20-30% (x10') OB N, 30-40% (x10%) 2 %;_10 = e o 3040% (x109 = & 0 Eean., . 30-40% (x109 3
el e ® 30-40% (x10°) S 02l . 30-40% (x107) o 102 T 40-60% (x10%) 0 102k e o 40-60% (x10%) o Q402 T S 40-60% (x10™%)
- T N 40-60% (x10°) o i BV 40-60% (x10°°) En— E N e 60-80% (x10™) 3 NI e 60-80% (x10°) 3 e SE o 60-80% (x10°) 3
~.\‘ ° . 60-80% (x10°) %10* ‘0~*\.\ ‘*t\‘ 60-80% (x10°) & 10‘3§ --- Levy function fit Sli 10 3 . --- Levy function fit 3 Sli 10 =, ‘ . - Levy function fit 3
BRRCI ® e " o « Boltz function fit DE 104E" -~ o-_ e, - T e. - - - Boltz function fit C\E 10 ;_“o... - “E 1074 :E...‘O-._‘ E: CE 10‘4;— ...‘0‘ —;
- e R ° ° N0>4 -~ e s * © 5 - ~.\.-\ T i © 1075 E_ . ¢ _E © -5 Eo. *- ° .
el Tl N z el e e 107 Sogg, e N = T, e,
.\\ s . ° 1\_ 10—6 - RN ~< \\\ ( J 5 .\.\. PY 10—6 — .\. .\\\ — 10_6 \..\ . ,
~~o o, S IS S 4 'y 107 e @, “ . E| E AN ‘® F E @ e 3
o. N . - R S P 3 = o R = S . E
- °. e 10”7 Te ‘e [0 .. .. l N 7L % *.. _ 7L Y ° = -
. % N R “eo 107 ®eg o - ) = 107 = - ° = 107 : E
o, . : 8 “~e. R = - = = = = S =
e R . 10 e .. 10k Te. l - 10 e 10° ) ; =
~ ) - -9 s S " E L 3
~ % 10 - .\\ [ % I E 3 E L ¢ z ~ J -
\\\ ‘\ d 10 ‘:\\ .\\. 10_9_ T 4 = 10_9_ E 10_9_5 E_
s 10” o .. E 3 = - = -
- ~. L4 ? + \\\ ™ ? 10—10§_¢ - 10—10§_¢ = 10—10§_¢ —=
'H' ¢ 107 E oy ’ = 3 = = = =
N . 1L i 107" | I O 5 107" I I 0 5 ’
H . B 10712 H \I‘ 10 E Iy|<0-5 3 E y < " z E y < " 3
STAR Prellmlnary 10 STAR Prelirﬁiinary 10-2- Au+Au 7.7 GeV _ 1012 Au+Au 9.2 GeV - 102 Au+Au 11.5 GeV ]
o e v b e Ly 1014 ce v e v e b g 10—13:| v e by I T IR |: 10—130_..| I .L [ ; [ é L1 ‘|1r L1 é L 1] 10—13_| v b b I BRI B
1 2 3 4 5 1 2 3 4 5 0 1 2 4 5 0 1 2 3 4 5
P, (GeVic) P, (GeV/c) P; (GeVic) Py (GeVic) Pr (GeVic)

» = 2 and A low p; extrapolation: Boltzmann function.
» ¢ low pr extrapolation: Levy function.




Rapidity spectra of A(A) and £~ (£%) at 7.7 GeV
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Centrality and Energy dependence of ¢ /K™ ratio
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» Ihe ¢ /K~ ratio exhibits no clear dependence on centrality or energy
across the range of \/syy = 7.7 t0 19.6 GeV.

» The ¢ /K~ ratio reaches the GCE limit at v/syy = 7.7, 14.6 and 19.6 GeV.




Anti-baryon to baryon ratios
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Nuclear modification factor (Rcp ) for strange hadrons
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Nuclear modification factor (Rcp ) for strange hadrons
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Nuclear modification factor (Rcp ) for strange hadrons
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Energy dependence of nuclear modification factor (Rqp ) for ¢

»Rcp > 1 for higher pr at v/syy
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v Strong energy loss in QGP

at top RHIC energy
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Centrality dependence of 2/¢ ratio at different energies
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Energy dependence of 2/¢ ratio at different centralities
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» Ineach 0-10%, 20-30% and 40-60% centrality bin, the /¢ ratios are
consistent with each other within uncertainty from +/syy = 7.7 to 19.6GeV.
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pr Spectra in isobar and O+0 collisions
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System size dependence of 2 yields

Errors from Npart not included.
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System size dependence of yield ratios

» Smooth transition of ratios of the
strange particles from p+p to

A

A collisions.
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Centrality dependence of 2/¢ ratio (different systems)

> In isobar and O+QO collisions,
0'25_'"'I'"'I""I""I""I""I""|""|""_ 0'25_""I""I""I'"'I'"'I""I""I""I""_ L
" % isobar 200 GeV (0-5%) . " % 0+0 200 GeV (0-5%) _ () / ¢ ratio enhancement IS
- m jsobar 200 GeV (20-30%) | | |- - m 0+0 200 GeV (20-30%) . o
0o T isobar200GeV(60-80%) iy T 0o 7 O+0?200GeV (60-80%) - observed with respect 10 P+pP
:STARPreIiminary -l : || E ESTARPreIiminary : COHIS'OHS Eﬂhaﬂcemeﬂt
So1s/ B B So1s : increases from peripheral to
& il & | ) ; central collisions.
é 01 % 3 : o1 i H | N
= ™1 i 0 1 =71 L
. _ _ y : % S » The enhancement of 2/¢
oos. W " 1 oosk SR i ratio IS larger In central Isobar
4 4
B — @ | N — E _
- g om M T @ om M g collisions than that in central
S O e e e e e s O+0 collisions
p_ (GeV/c) p_ (GeV/c)

20




System size dependence of 2/¢ ratio
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Summary and outlook

B Summary

» Precise measurement of strangeness production in STAR BES-II Energies and different
systems.

» Rcp IS significantly larger at 7.7GeV compared with other energies for ¢.

> /¢ enhancement observed in central Au+Au collisions at v/syy = 7.7 GeV.

» )/ enhancement increases from peripheral to central collisions in O+0 and isobar

collisions, sir

B Outlook
» Study strangeness enhancement in even smaller systems: e.g. d+Au.
» Further investigate strangeness production in high-multiplicity O+0 events.

lar enhancement at similar Ny

Thanks for your attention!!
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