Lower Order Fluctuations

One big benefit of lower order fluctuations: they are easier to measure and
clearer to interpret. They are directly related to easily measured 2-particle

correlations like charge balance functions, or A@, An, Ap; correlations.

Detector effects and backgrounds are easily diagnosed. Do experiments
know the EXACT shape of their probability distributions for missing a track?

Physics effects are more easily recognized and quantified. Interpreting
fluctuations while ignoring the differential correlations is flying blind. Can we
understand these results better?
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STAR, Phys. Rev. C 101, 014916

In BESI data, the contribution from repulsive interactions is evident. What do these
correlations look like in the FXT range? How do they compare to models now implementing
these effects? (hydro-EV: Vovchenko, Koch, Shen, Physical Review C 105, 014904 (2022))



Do this analysis again and for FXT
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Reminder: we are looking at integrals
over models and data. Agreement can
and often is accidental.

é2 = JJRz(ﬂl, 772)P1(’71)P2(’72)d’71d’72

None of these models agree with the
data for both pp and p-pbar correlations
in this energy range.

Updating this with BESII extended
acceptance, increased statistics and FXT
energies is very interesting and should
be a high priority.



(,: Repulsive then Attractive

<
O ' i |
c C2 Collider -0.5<y<0.5 15~ 0-5% Au+Au Collisions at RHIC STAR
o 121 (a) (o+p) © BES-LI g 0.4<p <20 GeVic e ® T . ]
o O FXT -0.5<y-y_ <0 s Cc. A
o Eh@ @ This analysi:s.M . (b) 33 § “““““ —_Q :
z il I wesUT N iR
Z (PRL126,092301) | . @% .
s R B e c
06 50000 ] o0 @ 000 () &
gnies 05| - = 2
0.8 [— 1 = / 1 —1 - =
2 = 4 LR S | 5 5 d = & L T 3 B I
| ] @O .@ -
d K, — = Hydro EV 1] e L R 00.=0-4 o5} T .
= 0.2 ( ) <= .
) i LARTTRRY HRG CE | i ] y - ]
. 0.2 Ks
c - 4 -02f 23 4 ol--Xl-----B = -]
5 0.1 By UrQMD —0.5<y<0.5 O OFI 0 §-§§Q o~
o [ UrQMD -0.5<y-y _ <0| [ = ! ]
Of--dcmm e SR _04k 4 K
o [ ] o4 GEk % s
. — - B T 1
-0.1F O"O"""'a:é’oo - @ 4 o ‘ T .
L o ] —v.o I Fixed—Target BES-II N &
= . ) 5 ) o L L -1 . M | ) ]
3 4 56 10 20 30 3 4 56 10 20 30

é 4 56 l 1I() 20 i% .
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Hydro-EV shows repulsive interactions seem to describe C, < 1 down to 20 GeV.
Below that, data begin to rise, calling for attractive interactions.

But UrQMD shows such a simple interpretation is too naive: what drives the
increase? Show differential data from models and experiment. Stop flying blind.



