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* Open heavy flavor in pPb collisions

* The LHCDb detector

* LHCDb pPb datasets

 Prompt D%nd A} production in pPb collisions at 5 TeV
- B*, B%and A} production in pPb collisions at 8.16 TeV
 Conclusion
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Open heavy flavor in pPb collisions

Heavy flavor states are sensitive probes to study the properties of the QGP
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LHCb well suited for such measurements:
* Heavy flavor measurement down to p close to 0
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* Gluon saturation = o2 L
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12/20/2018 open heavy flavor in LHCb, CLHCP2018

10 10" 1

T Anti-shadowing

3
arXiv:1802.05927



S

LHCb detector

A single arm forward spectrometer designed for the study of particles
containing c or b quark

Acceptance: 2 <n <5

Vertex detector |
* [P resolution ~ 20 um

Tracking system e

Ap SPD/PS M3 250mead \

° ? = 05% — 1%
(5-200 GeV/c)
RICH
« K/n/p separation
Electromagnetic
+ hadronic
Calorimeters
* Muon systems
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LHCb pPb datasets %

B HOAL s » Rapidity Coverage
Forward R N e P *y vera
“ | » y™*: rapidity in nucleon-nucleon cms

Forward: 1.5<y*<4.0
Backward: —-50<y*< =25

Common region: 2.5 < |y*| < 4.0

® ASNN & 5.02 TeV (2013)

Backward it « pPb (1.06 nbt) + Pbp (0.52 nb?)

®* \SNN = 8.16 TeV (2016)
* pPb (13.6 nb1) + Pbp (21.8 nb1)
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Prompt DY and A} measurement in pPb at 5 TeV %
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Reconstructed through decay
channel:

D° - K rmt
AY > pKnt
Inclusive D°/AZ signals from
fitting invarian mass dist.:
« Signal:
Crystal Ball+Gaussian (D°)
Gaussin (A))
« Background: linear

Prompt charm fraction
extracted from fitting impact
parameter dist.:

* Prompt: simulation
« from-b: simulation (D°)
sPlot+sim (A7)

« Background: sideband in
data
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Prompt DY at 5 TeV
nuclear modification factor in pPb

* pp reference directly measured by LHCb
* R,pp, suppressed at forward rapidity

*slight increase with increasing p;
*Ry,py, closer to 1 at backward rapidity

* hint of enhancement at large rapidity
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* Measurements consistent with models
with nPDF, CGC
* Data has smaller uncertainties than
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Prompt charm production at 5 TeV

forward-backward production ratio

Rrg does not need results from pp collisions.

— O-(+|y*|' pT)
O-(_ly*lrpT)

FB

Compared to Helac-Onia calculations incorporating different nPDFs

» Model parameterisation constrained by existing LHC pp cross-section measurements
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Consistent with nPDF predictions within uncertainty

D? meson show smaller uncertainties than nPDF calculations

arXiv:1809.01404

05|

LHCb pPb (s=5TeV 7

| [ EPS09LO )
i EPSOSNLO 2.5 <|y* < 4.0 p_<7.0 GeV/c i
L e T 25<h<35p 270GeVie
N N N | | N N N |
02 4 6 8 10
p. [GeV/c]
Comput. Phys. Commun. 184 (2013) 2562 ~ ©
Comput. Phys. Commun. 198 (2016) 238

open heavy flavor in LHCb, CLHCP2018



0.2

0

arXiv:1809.01404

Charmed baryon/meson production ratio

R+ /po ato TeV
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* Forward:

Sensitive to charm hadronisation

mechanisms

Model based on measured pp cross-section

nPDF effects mostly cancel

e EPS09LO & EPSO9NLO similar

* nCTEQZ15 slightly lower.

Slight increase with increasing p+
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 Consistent at lower p+
» Below theories at higher p

Backward:

 Consistent for all p

Consistent with LHCb pp results ~0.3
Lower than ALICE points in midrapidity

for both pp and pPb
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Beauty hadron production in pPb at 8.16 TeV %

LHCb-CONF-2018-004
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b-hadron production in pPb at 8.16 TeV

B™ nuclear modification factor

1, doppb (" PrASNN)/dx
doyp (¥*,pT/SNN)/dX g

A
* pp reference interpolated between 7 & 13
TeV measurements from LHCb
* Ry,py, suppressed at forward rapidity
*increase with increasing p+
* R,py, consistent with 1 at backward

A=208

Rpr (y*' pT) —

* Measurements consistent with
calculations with nPDFs EPPS16 and
nCTEQ15

« Consistent with J /1-from-b

» Trend similar to D° R,p},

rapidity
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b-hadron production in pPb at 8.16 TeV
B*, B%and A forward-backward production ratio

iy

« B* production suppressed in the forward rapidity region compared to the
backward.

* Limited statistics to observe clear trend wrt p
 Consistent with nPDF expectations
« Small uncertainty on B* Rgg

- Consistent Rgg between B*, B%and A}
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HCD
b-hadron production in pPb at 8.16 TeV m
Production cross-section ratio

_g\ 2 - Tt E Q‘.P 2: LA L L L R L L L L R I L B
E 1.8 = LHCb preliminary + BYB* 3 2 1.8F LHCb preliminary =
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12F - 3 1.2 —E] —H—+ :
1555 : 12 Tow
0.8F = 0.8F £ AYB 3
0.6F = 0.6F 25<y<35 E
04F - T 3 048 5 ’ E
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°R BO /Bt
* No significant dependence on rapidity and p+
’ RAg /BO
« ~0.4, no strong rapidity dependence
 Similar values observed in LHCb pp measurement JHEP 08 (2014) 143
* Decreases with prwhen p+>5 GeV/c
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Conclusions

 Production cross-sections of open charm and beauty hadrons
In pPb collisions at 5 and 8.16 TeV measured by LHCDb

* Precise prompt DY meson measurement down to zero p-.
Suppression in the forward rapidity observed.

« Prompt A}/DP ratio consistent with theoretical calculations and pp
results

* First measurement of b-hadrons using exclusive hadronic modes.
Similar suppression in the forward rapidity as D° meson.

- First direct measurement of A9 baryon in heavy ion collisions.
A3 /BO ratio ~ 0.4
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