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Introduction Event multiplicity classes based on the number of charged particles (N_,)

within |n| < 0.8 for pp 13 TeV simulated with PYTHIA 8.212

. The Nuclear Modification Factor (R,,) is an important observable in heavy-ion

sellistons: Class name 1 I1 111 vV V
 The rise of the R,, is interpreted as a proof of the decreasing energy loss in heavy ion collisions
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» Within a limited multiplicity reach, the ALICE Collaboration has shown that such a ratio percentile 1009% R9.54Y% 73.86% 59.07% 45.309%
In pp collisions at 13 TeV exhibits a nonlinear increase with pr.
JHEP 1509 (2015) 050 Phys. Lett. B 753 (2016) 319-329 Class name V1 VI1I VIII IX X
T L L L R B R R I 2'25 ALICE, pp, Vs = 13 TeV, charged particles, |17] < 0.8 N h 26 _ 30 31 _ 35 36 _ 40 41 _ 50 > 51
T e | E o - §
LS, {syy =276 TeV - o m (N e N N W percentile 32.96% 22.57% 14.48% 8.70% 2.61%
< | LR=42pb’ L =0.15nb" ry 3: e N R L
o e ] - ch = &N, ._,-‘“.]nll"" SR EECEPE
o i | Behavior of the Pb-Pb spectra with centrality and of the pp
% #2059 : 3 R — spectra with multiplicity
0.2 bﬁ@ ZET o ATLAS, <10 oo ::L}..\ = — —eee —e
ﬁu 0.4F Mc. selection on N S T [ PYTHIA 8.212 pp 2.76 TeV | |4 CMSPb+Pb2.76 TeV .
% x 0 CMS |n|<1 0 0.2 :_ ....,._ EPOS LHC, z;V Y =10.0 ”-“"-“--""-*.ﬂ ;':.;—.r--;-- E7.5 = MB Nch =40 I -___— e 0-5% e 30-50% ] .—_
. - S | | o ALICE |17|<0 .8 '05 —— IIDYTIHI,IAiIB(II\/IIo?C'T\Sh-ZO’ISI), (Ny=101 ¢ % 75_ : m:: ig; =N, =45 # ! + ° f;g(;:/o . ?8:;3;: * _E
1 10 P [GeV] 10° 1 10 %‘ [ 0 CMS pp 2.76 TeV I S % -
. : p_ (GeV/c) 36.5:— % % %'%‘“}[" FI % ] —+ %. % $_+“ .® F —
Figure 1 Figure 2 z - ___%_- nhug ; LT ___%.__ Whugh® } ]
g of H* i oy - E
C it RS T ¢ :
5.5 S { Hi t * T =
R L ELFL T -
5 :. : | +—+—+—+—+ T | : —it —— = Similar
- — | | = [ [ -
1013__||||||| r T T T T ] _lllll | | LI | 1 | g : :: :
il pPp = 13 TeV 7 = _ = - s T ] . .
Y. b PYTHIA 8212 Multiplicity Classes]  © ! t i £ 1oL ] + ] il behavior is
§ 107 F . MB 1 (x10) viixio) 3 = L ] S _C % T * -
8 10-,:: ol(x10) oIV(x10) VIII(x10) :: I.I.75-_ E g_ 7:— | T _: also observed
S Wk e l(x10) oV (x109 elX(x10) T EOOL tl] i ° I % : ! ! T I ; ]
Py I et S ° VI(x109) o X (x10) 3 g - + s ¢ : s6s5p + -'%--Jﬁ--%'[;';['"'%' s ! - Jg_%_%_i_%.%..;ﬁ. -{* - for Pb-Pb
. ::: :55.:.‘. .“‘ :: S 7—— _ o N mm=F I "s=l i e o
T L I L L 3 8 ,++++Hf+++ l ! S IS + fqf gt ] gl| collisions at
N S TR e il D i T =4 % [ o! 3. - - T .
01'9,102::'..:""‘::::::%::~:~::0~,."- = *255—— L. ..00“’:'»}‘”4‘ ; — 5.5 T - 5.02 TeV
-~ _5:‘~ N“*s~%....‘.0~“.:~~s~'5. = Q : .o °® 2-'.’$¢’ ’ + * 3 i ] ~ T 7]
107 "My S e v e T~ I (I~ T 3 o [ ® 0% ee0tety .11 Y * ] - T -
N al o o, YT~ 0TS I Q L[ e® . e® O:o?*“ ‘a1 4 { - oL | : e | : : ————
= 10—8 [ "0.5 ..a. ~ T [ § :.Nf ¥, < 6 ¢ :o‘.:s. g2s8d d @ ¢ g I — =) = = | | -
U E N A B O - I ST L S | : =750 =+ e
210 1E N R . eet ' : g "o SRE SRE
~ l ~O0 ~200 = [ oo o 20000 | c = - -
F10—14:: ! 2:’: % :. = 2.9 %0 pedotod B §' 7E % £ | “ L % :
[, L : | ~. B 0o o ®0g0%e, o’ i ) N T i
L L - . Secl % i' T % 1 } -
o - - c 6.5 =LY ML | T ap S .
a P ; . o B 5 [ owa %-'%"%'"%' $ + '% T -i-i'%'%{"ﬂjﬁ | 11 ] Figure 5
i ..aa;;;!!f BEEBE - ’ 3 6F T -
1 _-..u.“a‘.loulai' ‘ .ill-l-: a :._'_T_ — _: _ 45—1 o | : o ] 1 . o E E
10 10°p_(GeVic) 10 10 b_(Gevic) 3 Ed E
51 | | . | -
Figure 3

Comperision of exponents obtained from ALICE data and
PYTHIA 8.212 in pp 13 TeV

The characterization of the spectra with a power law exponent

 The pp p; spectra exhibit a power law dependence above ~ 6 GeV/c at all multiplicities and in the

minimum bias ones. However it is not possible to fit the whole momentum range (until 200 GeV/ ¢ °E  bpfs-13TeVMnimumBias E R . 0<mult<s T3 F e semieno T3
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Figure 4(a) Figure 4(b) specific behavior. For 8<p;<30 GeV/c, the local exponents are smaller than those for minimum-
bias events, i.e. the p; spectra are harder for high-multiplicity events than that for minimum-
Hence bias pp collisions. At higher p; (30-100 GeV/c) the exponents gradually increase to reach the
T values which describe the minimum-bias p-spectra.
« Beyond low p; phenomena where the similarities between pp and PbPb parameters are well 7 For h , i 3 ut T hp ocal . , . 4 collis
established we bring the proof that also at high momenta the behavior are similar. or heavy-ion collisions. the evolution of the local exponent as a tunction ot X; and collision

centrality is qualitatively similar to that for pp collisions. The only specific difference is that the
heavy-ion data show a particular shape of the exponent evolution with a downward trend for
lower values of x(p;) . This is not observed in pp collision, but one has to consider that PYTHIA~8
does not necessarily describe the multiplicity-dependent pp data.

M Unfortunately at the present, pp data for different multiplicity classes and wide p; intervals are
not available.




