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> Prompt D° production in pPb and Pbp collisions @5TeV
» JIp production in pPb and Pbp collisions @8.16TeV
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Introduction

» LHCDb is a heavy-flavor precision experiment both
on pp collision and heavy-ion collision studies.

» Several collision modes exist: pp, pPb, PbPb...

LHC 13 TeV Kinematics

» Probe partons with low/high momentum wjfsm simos
fraction(Bjorken x). w2 @
”.[D Fixed Target

» Heavy flavor measurements are important to 7

probe Quark-Gluon Plasma(QGP) properties. /N
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» Cold Nuclear Matter(CNM) effects could be ok / / *
accessed by pPb collision. == A

* nuclear PDFs I :

« Color Glass Condensate(CGC)

« Coherent energy loss N
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LHCb detector

LHCb, Int. J. Mod. Phys. A30 (2015) 1530022

Forward: p-Pb
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Backward: Pb-p

_peaL HCAL
SPD/PS M3
RICH2 M) 2
T3

M4 MS

Rapidity always defined w.r.t. proton direction.

y*: rapidity defined in nucleon-nucleon

rest frame.

Fwd: 1.5<y*<4.0

y* = Yiab — 0.465

Bwd:
-5.0<y*<-2.5
y'=—(Yiap + 0.465)

N al Ap/p:
| K Identification :

- 22| u ldentification

Properties :

Second vertex resolution :

Oxy~15 um, 0,~80 pm

0.5% at 5 GeV/cto 1% at 1 GeV/c

~90% , mis-ID <5% (p € [2, 100] GeV/c)

~97% , mis-ID <1% at high pt
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Prompt D° production in pPb and Pbp @5TeV
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Signal extraction from fitting Mass-y/»

Reconstructed from D® - K~n* using the 2013 pPb(~1.1 nb~1) and

Pbp(~0.5 nb~1) data. LHCh-PAPER-2017-015
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Double differential cross-section(pr, y™)

LHCb-PAPER-2017-015

: I L : L L L L
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% - s> TeV 3 % e I85> TeV 3
&) == Forward O . Backward i
=~ = =~ ——
S 10g == Preliminary 3 S 10g EE Preliminary 3
g — == . k=) : _, = ]
> ——=i— i > | I i
b ®] —v he) ACF*—A—_._
f;lg El1EF - 15<y*<20 —Jw—:’:_._ - rg ElE e-50<y*<-45 _, —= =
S fe20<y<2s T TTEE L G S F = -45<y* <40 ——— E
[ . 25<y*<3.0 P s [+ -4.0<y*<-35 gt
- —+3.0<y*<35 A - m--3.5<y*<-3.0 e
1071 =-3.5<y*<40 T 1 +_= 107! | =-30<y*<-25 ——1
- P S SR I SR T SR NN NN N N NN ST R T N |_"j - P S N I SR TR NN MR N SO NI T S L T :
0 2 4 6 8 10 0 2 4 6 8 10
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» The integrated cross-sections:

Ororward(Pr < 10 GeV/c, 1.5 < |y*| < 4.0) = 230.6+0.5 + 13.0 mb,
Ororward(Pr < 10 GeV/c, 2.5 < |y*| < 4.0) = 119.1+0.3 + 5.6 mb,

Preliminary

Opackward(PT < 10 GeV/c, 2.5 < |y*| < 5.0) =252.7+1.0 + 20.0 mb,
Otorward(Pr < 10 GeV/c, 2.5 < |y*| < 4.0) = 175.54+0.6 + 14.4 mb.
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Single differential cross sections

LHCb-PAPER-2017-015

:1!]2 S R E L AR =) 250 ' ' | ' ' .
§ LHCh : £ n +g;tsaﬂg o LHCb ]
W Pb {spe=5 TeV ] - 00k Pb so=35 TeV
S 10 e o e 4 8% °°F mEpsoonto P W ]
= o Preliminary 3 - [nCTEQIS Preliminary .
= ML ’ | 150 - e .
—_— . 1 L , m _§ I a
Bl " e 3 . ]
° ‘-8* — Forward Sotakeee ] 100 .. -
101 —+ Backward (x0.1) adgass i iz - R ]
g EPS09 LO WA ; - E
5 EPS09 NLO e S0F ]
102  [AnCTEQIS — B ]

1 1 1 ] 1 1 1 ] 1 1 1 ] 1 1 1 ] 1 1 [ [:I ] 1 1 1 1 ] 1 1 1 1 ]

{0 2 4 6 8 10 -5 0 5
p.(D°) [GeVic] y*

In general good agreement with EPS09 LO, EPS09 NLO,
while NCTEQ15 underestimates data at low pr.

[ EPJC 77 (2017), Comput. Phys. Commun. 198 (2016), Comput. Phys. Commun -184 (2013) ]
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pr-differential nuclear modification factors

_ 1doppp (¥ p1A/SNN)/(dy dpT)

*
P A dopp(Y*.pTA/SNn)/(Ay*dpT)
e L B S i B B T
~~ [ HLHG LHCb 1 F [ e LHCb ]
2F Egﬁggﬁ} Vo= TeV 1 [ EIEPS09LO =3 TeV 1
- SUnCTEQIS Backward ] 1.5 Eﬁi‘% 1:;‘41,0 Forward .
: H H : - ke 3 L. 5 |
1.5 Preliminary ~ J [ mmcec Prefiminary :
- e e i -‘1: 1 ey e T T T
1 _ s AR _:-.-__';".:-:::{‘-}—‘:“‘i:{%ﬁf*“?#;-é:&én‘_a:‘b-e.'*:q.- ::.-__ ::":_f: = =
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> Rypy, slightly increases with py in both Fwd and Bwd.

» Calculations based on nPDFs or CGC are in good agreement with data.
LHCh-PAPER-2017-015

Phys. Rev. D91 (2015), no. 11 114005
Reference D° cross-section taken from LHCb-PAPER-2016-042*
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y*-differential nuclear modification factors

LHCb-PAPER-2017-015

ﬁ 2 5 [ T | T T T [ T T T [ T T T [ T T T [ T ]
o, - —— LHCD prompt D’ LHCDb -
M | - LHCD pl'(]ﬂlpt J.I'Irw pr V S‘NK'ZS Te\f i
2 E=JEPS09 LO —

| E= EPS09 NLO . 4

- JnCTEQLS Preliminary .

1.5k —

» Strong suppression in Fwd region, small excess in Bwd region.
> R,py, decrease with increasing of rapidity.

» Calculations based on nPDFs or CGC are in good agreement with data.
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Forward-Backward production ratio

LHCb-PAPER-2017-015
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0.5= : 0.5
Rep: Smaller than unity, = iy Preliminar iy Preliminarr_:'
slightly increasing with pr, | SEPseNLO o - SEPSOONLO y
decreasing with |y*|. 0 S T e
p, [GeVic] [y*
» Relative forward-backward production ratio: :
P 2 T T T T T Fa 2 ' L N B
;n;;' 25y =4 ig}c:f-%ﬂ Tev ] h’g: i‘g}c:f’%:f} Tev ]
w2 15p Preliminary | %5-1'5;_ Preliminary
Consistent with that of  FIT37F ] : ==
prompt J /iy (similar cold | L } =
nuclear effects). 0.5 —stat uncertainty ] 05F —stat. uncertainty ]
[ [Jtotal uncertamty i r  [Jtotal uncertainty ]
P, [GeVic] y*

J /¥ LHCb-PAPER-2013-052
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J/Y production in pPb and Pbp @8.16TeV
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Signal extraction from fitting Mass-t,

Two dimensional fit to mass and pseudo proper decay time on 2016

data(pPb ~14 nb~! and Pbp ~21 nb™1):

LHCb-PAPER-2017-014
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r i
separated. a00f- o . ;
C / 10
200 - :
r /
U I e b _j. i N ' \A_ H H .
3000 3050 3100 3150 3200 1 L
M, [MeV/c?] 10
t [ps]
({5 5/18/2017 LHCP



Double differential cross-section(pr, y™)

> Prompt]/l/) productlon Cross sections:

— 1 — 10° I
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» Non-prompt //y production cross sections:
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Ononprompt J /¢

FB -
Oprompt J/4b T Ononprompt J /i

Comparing pp(8TeV), pPb and Pbp:
« Similar trends
« Deviations at low prt highlight the

differences in the nuclear effects
on prompt and non-prompt.

JHEP 06 (2013) 064
LHCb-PAPER-2017-014

Fraction of J/y from b decays
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Single differential cross sections for prompt J /Y

» As a function of pr:

» As a function of y:
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Single differential cross sections for non-prompt J /i

» As a function of pr:

» As a function of y:
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 Differences highlight the effect
of the nuclear.
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Nuclear modification factors for promp

tj/ P
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. . S AN~
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Comput. Phys. Commun. 184 (2013) 2562 osh
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Nuclear modification factors for non-prompt J /Y
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* In pPb: suppression at low pt up to 30%

* In Pbp: above unity, no py dependence

» Overall agreement with the FONLL
predictions.

« Compatible with pPb @5TeV results.
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Forward to backward ratio- py

. . LHCb-PAPER-2017-014
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« Advantage: no pp cross section needed. Many uncertainties cancel.
« Agreement with 5TeV data within uncertainties.
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Forward to backward ratio-y*

LHCb-PAPER-2017-014
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« Advantage: no pp cross section needed. Many uncertainties cancel.
« Agreement with predictions and 5TeV data within uncertainties.
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» LHCDb has collected large heavy ion collision data in pPb and Pbp.

> Measurements of prompt D° production in pPb and Pbp collisions at
JVSyn = 5TeV show strong cold nuclear matter effects that are
reproduced by calculations using nPDFs, CGC framework.

» Prompt and non-prompt J//ip production in pPb and Pbp collisions at
JSyn = 8.16TeV help constraining models for nuclear effects.

» More results by LHCb under way...

Thanks for your attention!
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Fit functions in prompt D? production

> DY Mass: CB+Gaussian

» logqg ()(IZP (D).
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Fit functions in J /i production

» Mass:
« Signal: CB
« Background: exponential

> t,.
« Signal:
* Prompt: delta function
» Non-prompt: single exponential
* Resolution: sum of three Gaussian
« Background: an empirical function derived from the
upper mass sideband.
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Total efficiency for J/y production in pPb and Pbp @8.16TeV
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