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Purpose

* Evaluation of the energy of parton in QGP from hadron spectra in various

collision systems
i Approach 1 - Approach 2

Comparison particle yield Comparison particle yield in-plane
in A+A and p+p collisions and out-of-plane in A+A collisions

S loss: the fractional momentum loss of high-pr S ;0 gs: the fractional momentum loss of high-pr
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S10ss: the fractional momentum loss of high-pr hadrons

-

Analysis method for §; .

**Same as previous method, Phys. Rev. C 93, 024911 (2016)
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Analysis method for S'; .

1. Divide spectra in A+A collisions into in-
plane and out-of-plane.
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Estimation of Path-length (L, L%, AL*)

1. Using Monte-Carlo method based on Glauber model. R

2. For each parton-parton collision, calculate L;;, and L ;.
* L;, :thelength of the interaction area in the in-plane direction
* L,,: the length of the interaction area in the out-of-plane direction

3. Calculate path-length for a given centrality class.
* L: mean path-length for S;,,

. Lin + Lout
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New measurements presented today
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* There is no significant difference between h®s and 7%s within uncertainty.
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Si0ss for m¥s in Cu+Au is almost constant up to pr ~12 GeV and decreases at higher py.
S10ss decreases as centrality increases.
Si0ss VS- pr shows the same tendency in Au+Au, Cu+Cu, and Cu+Au. 4[ asymmetric coIIisionsJ

2021/9/5 Mika Shibata at PANIC 2021 11


https://journals.aps.org/prc/abstract/10.1103/PhysRevC.93.024911

AA,in AA,out

$"1pss VS. Pr o |~
(h%, 7°(Au+Au))

vy 0.14r : v 014 b 2
8 r centrality | 2 | Opened: 2004 +* 50-60%
T ot g i i + 50-60% 0 OPF Closed: 2007 4 20-30%

C 014 {' A 20-30% SIS B “1% | Centralit
entrality - O - s 4 'i' ! Yy
50-60% 0.08— LI i % % +O-10% 0.08—" 1 t g i 50-60%

N - A
u C A
0.06— 0.06 A
- - Aoa A A AA 4
004—0 o 0.04— A A
- [ ) [ ] o ° é P -
0-10% L voep Q0%
-10% - :
0 0
- ~ charged hadron Au+Au s, =200GeV pH ENIX C O(AUSA —000GeY) PHENX
—0.02:— preliminary _002— - (Au+Au VST\IN_ eV) preliminary
_0044:1 Ll |4|5| Ll |5|| L1 |5|5| L1 |é| L1 |6|5| L1 |7|| L1 | | | | L _004:, T T T T | L | L
| | | AA m(GeV/c) 4 5 6 ' 8 pat in (GeV/c)

e §';,ss for hts and m¥s slightly decrease up to p; ~6 GeV and seems to be almost constant at higher py.
« S';,ss increases as centrality increases.
* There is no significant difference between h*s and r's.
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S"10ss for hs and ¥s slightly decrease up to pr ~6 GeV and seems to be almost constant at higher py.
S'10ss iNcreases as centrality increases.
* There is no significant difference between h*s and r's.
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S,0ss 1S proportional to L? for both h%s and ©%s, and it is common in Au+Au, Cu+Cu, and

Cu+Au

* Itimplies the gluon radiation loss is dominant.
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S'l0ss 1s not proportional to L2, — L%,
* There is no significant difference between hts and n°s within uncertainty.
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S'10ss €xhibits a different tendency from S;, !
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Summary

* We evaluated the energy loss of partons in QGP.

e We newly measured S, for 7%s in Cu+Au and h*s in Au+Au.
* S;,ss IS proportional to L?.
» Throughout 7% (Au+Au, Cu+Cu, and Au+Cu) and h%s (Au+Au) cases, the
Si0ss VS. L? relation looks common within uncertainty.

* We introduced a new analysis approach that allows us to compare
yield in-plane and out-of-plane, and we define S';...

» We measured S}, for hfs and n°s in Au+Au.
* §'1,ss VS. pr relation is common for hts and 7°%s in Au+Au within uncertainty.
* S'}0ss IS not proportional to AL?(= L2, — L%,), different behavior from S;s.
* §'1,ss VS. AL? is common for hEs and 7°s in Au+Au within uncertainty.



Outlook

* Study of L dependences of §’;,¢ with multiple fitting functions
* Obtaining path-length with advanced simulation tools (ex. Jetscape)



