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Introduction

* Heavy flavour states are good probes in heavy-ion collisions
»mg > Aqcp: allows perturbative calculations
» Experience whole time evolution of collision

e Cold nuclear matter effects: 5“; 1.6

»Modification of parton distribution % i; !

functions: nPDF or CGC S 1o i

» Energy-loss with (in) coherent small- I g il

angle gluon radiation > 06 - il

» Interacting with co-moving particles & 04 — h

> ... £ 021 DSSZ [

2 00 - ol el

* Observables 10 1073 1072 10! 1
»Nuclear modification factor Rpy, x

» Forward-backward ratio Rpp
» Particle ratios
Eur. Phys. J. C(2017) 77:163
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The LHCb detector

A single arm general purpose detector at forward rapidity !
pseudorapidity acceptance 2 <n <5

Muon system:
u identification: € (u = p) ~ 97%
Mis-ID: e (m - u) ~1-3%

RICH: K/n/p separation
Vertex detector: IP € (K—=K) ~ 95%

resolution ~ 20 um Mis-ID: € (mr —» K) ~5%
Decay time
resolution ~ 45 fs

a— \"' : Electromagnetic
ipole magnet Tracking system: + hadronic
Bending power 4 Tm

Ap/p = 0.5—-1.0% calorimeters
(5—200 GeV/c)

JINST 3 (2008) S08005
SQM 2019; open charm and beauty in LHCb I‘JMPA 30 (2015) 1530022



LHCb pPb data samples

STy,
5!
Az 2
de
0
%
%
&
gy > 19117 5
Rl

Forward: pPb

* /SyN = 5.02 TeV (2013)
= >pPb (1.06 nb~1)+ Pbp(0.52 nb™1)

"Pb. * /SNy = 8.16 TeV (2016)
- >pPb (13.6 nb~ 1)+ Pbp(21.8 nb™1)

* Rapidity coverage
»Y" = Yiab — Yems
rapidity in nucleon-nucleon cms
»Ay = +0.465
»Forward (pPb): 1.5 < y* < 4.0
»Backward (Pbp): =5.0 < y* < =25
»Common region: 2.5 < |y*| < 4.0
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Prompt open charm 5|gnals

S gggg Forward [ LHCb b 4000 Backward LHCb
> . 3 =
§ 7000 t {:)iétitd 12< py< 3GeV/e g 3500 iglgtltd 2< P= 3GeV/e Reconstructed

000 E - Signal 2.5<y* <30 < 3000F - Signal ' | _40<y*<-35 4 through decay
T 6 g3 Background ' s ez Backeround \ : channels:
> 5000 DO = K-t o DO — K- a )

:'; 4000 - r fl_.c; 2000 ” m DO - K_T[-l-;
= P + -+
3000 = 1500 AC - pK T
S 2000 = S
1000 . .. - ©
S T
1800 1850 ~ 1900 1800 1850 ~ 1900
M(K'1%) [MeV/c?] M(K'1t%) [MeV/c?]
o — T — 1 1T T o401 " 71 T T T T ]
L 3000F (a) S £ (b)
> F LHCb T+ da > 1200F L HCh T+ da
2 2500 E_ pr %=5 TeV — total E 1000 :_ pr M=5 TeV — total
‘S—} 2000 F forward AL ?: son . ackward = Al
% 1500 f_A'é' - pK~-n*t background % 6()05 At - pK~nt background JHEP 10 (2017) 090
= 1000F 2 ok JHEP 02 (2019) 102
= C = b
< - < B
O S00F O 200F
0: A s W R o B R R
2250 2300 2350 2250 2300 2350

m(pK~n*) [MeV/c?] m(pK 1t [MeV/c?]
Gaussian signal + linear background
Extract yields by fitting invariant mass distribution and obtain cross section o
as a funCtion Of pT and y SQM 2019; open charm and beauty in LHCb 5



Prompt and non-prompt charm
Distinguish prompt and non-prompt by flttlng |mpact parameter (IP) dlstrlbutlon

+
(K )+p(7T ) - 4000
~ 3500
)
é 3000
5 2500
S 2000
© 1500
1000
500

». others
/\

Non-prompt: charm
produced from b decay
(IP>0)

Prompt : charm
produced directly in
collision (IP=0)

Prompt, from b and background are all

described by bukin

clf\}_ 3500
o

~ 3000
2 2500F

< 2000

S 1500
1000

0
Foerd

25<y* <30

— Data

2< pL< 3 GeV/c '- —Fit

LHCb

%+ @D -from-b
| 3 Background

E@ AT

- LHCb

E pPb {5 =5 TeV

-+ data
background

..... prompt

— Al-from-b

— total

2 0 4
log, (x2,(D")

1.5<y* <40
forward

2<p, <10 GeVic]

2

extracted
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4
log (X2,(AD)
Prompt charm yields can be

— 2000 Y T
) LHCb
= F
= 1800E Backward‘ + Data :
¢ 1600F 2<p <3 GeVic "} Fit 3
= 1400F —40<y* <35 [ i = Prompt 3
= 1200:— -D -from-b6 3
g 10005 :| B Background 3
O 800 E
600E
400E
200F |
2
log (D)
u F 1 T T T — — r .
o1 2000 F + \ 3
S = (b) AC 2 <p. <10 GeV/c3
17 = —4.5<y*¥<-25 3
g I600E o oy :
= 1400f PPb ysy=5 Te backward 3
5 1200 3
= jooof +dua E
@] 8002— background _
600 F- “"‘Prfmpt 3
400 —Af-fl'()m-b E
200;_ —total 3
0k "
—4 -2 0 2

<SS,
7 2,
oty LHCh
;%,:“ B ﬂf.s;ﬂ m

4
log, (12,(A)

JHEP 10 (2017) 090
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Prompt open charm: nuc

2

o L L B B R B e e
= [DO ==LHCb LHCb

& Y CSHELAC-EPSOOLO s, =5TeV |

|5k — HELAC-EPSOONLO NN A

--- HELAC-nCTEQI5
@B CGCl1
B CGC2

el

1 =

] =
(2

2

1.5

ear modification factor

=== HELAC-nCTEQ15

—r T [ v T T [ T T [ T T T T
(DO 4 LHCh LHCb i
FZJHELAC-EPS0OLO Sy =9 TeV 1
— HELAC-EPS09NLO -

JHEP 10 (2017) 090

S5 1 osf .. -
[ Forward i s Backward i
) M P M | - ) - -
p 1GeV/c] P, [GeV/cl
NN L e L B S A B
Y [ LHCb ¢ J/ _ .
A dopp(pTy*~/SNN)/dpT(dY) oF O Brompt Sy =35 TeV :
* pp reference is measured by LHCb L hEAcecrros) Pp<10GeVic
1 |5k EmCGCI h
* Ry,pp suppressed at forward rapidity 5-\ B CGC2 :
>S|ight increase with increasing DT L = ]
* Rypy, close to 1 at backward rapidity 05 S
* Data are consistent with models with nPDF, CGC
. . 0 P P PR PR P
* Data have smaller uncertainties than theory -4 2 0 2 4
y*

SQM 2019; open charm and beauty in LHCb



s [T s g
D LHCb - D 1 LHCb
ol Pw=sTev | % [Ppp<10Gevic Vs =5 TeV

FJHELAC-EPS09 LO

— HELAC-EPS09 NL

---HELAC-nCTEQI5
PR [ T TR TR N T TR 1

] [ SJHELAC-EPS09 LO
@) J L. — HELAC-EPS09 NLO

---HELAC-nCTEQ15
PR S T TR N T T TN T N T T

PR R T T N T N | I T T T N T R R
0 2 4 6 8 10
P, [GeV/c]
- RV | — T T
3 (a)A? LHCb  pPb {5y=5 TeV

* Data agree with

(27 EPS09LO [£%] EPS0OLO
ESJEPSOONLO 25 < |y#| < 4.0 P, <7.0GeV/e [E= EPS09NLO
— nCTEQ15 i —— nCTEQ15 20<p, <10.0GeV/e
L G 2.5 <* <35 p 27.0GeVic I t0t21]. e daa Py eVl
0 L L " 1 L L " 1 L N L 1 M L 0 M 1 1 " | L M 1 1 1 M L L "
2 4 6 10 2.5 3 35 4
p.. [GeV/c] v

calculations using various nPDF sets

« DY data have smaller uncertainties than theory

SQM 2019; open charm and beauty in LHCb

* Rpg = )
doppp(p1,+1y*)/dpT(dy)
doppy(@T,~ly*D/dpT(dYy)
RFB < 1 and
decreases with

rapidity

[ sys.

I total.

JHEP 10 (2017) 090
JHEP 02 (2019) 102



Prompt open charm: partlcle ratio

0.6

0.6

2 [ Forward ° I ] 2 [ Backward
o LHCb pPb {5 =5 TeV o LHCb
- 1.5<y*<4.0 .
041
[ 0.2
021 ——— EPS09LO
[ e ] L e -
B --- hCTEQ15 - B -- nCTEQ15 -
- —¢4— data i 0' —+— dlalaI | | . -
0 1 1 L | L L L 1 L L L | 1 1 1 2 4 6 10
: 4 6 ]8) (Geviel p [GeV/c]
A+(pT,y*)/de(dy) a [T T
° RA+/DO — > - = LHCb — EPS09LO
c d O'Do(pT,y )/dpt(dy) X ---EPSO9NLO ]
«w NCTEQ15
* Theoretical calculation are based on ~+ daa
05 - ALICE
measured pp results from LHCb _ ) [ﬂ _
* nPDF uncertainties cancel in baryon/mes: I [ e m%@-ﬁ] ]
ratios i — l
* Forward: consistent with theory in lower S 20sp, < 100Gevie
and below theory in higher pr —4 ) 0 2 4
*

* Backward: consistent with theory for all pt

and y”*

JHE

SQM 2019; open charm and beauty in LHCb
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Open beauty: signals (&) JHCh

Candidates / (10 MeV/c?)

Candidates / (10 MeV/c?)

500 ——— OF TT T T T T T T T T I T T T T T T
sof Lues Bt o lmﬂ'-l:ppb LHCb B Y S K »Pb

400 F sy =8.16Tev [ 4 Data 200 F on =8.16 TeV +Data * Reconstructed
350 . —Fit through decay
300 — Signal — Signal Chann6|S:

IIIIIIIIIIIIIIIIIIIIII_

Candidates / (10 MeV/c?)
>
o

IIIIIIIIIIIIIIIIIIIIIIIIr

250 ! @Partial £ Partial -
200 B B Combinatorial 100 B Combinatorial Bt - DOt ’
100 By 50 Bt > J/YK*;
0 KR N gt . _ B 0 N D —_ T _|_;
5000 5200 5400 5600 5100 5200 5300 5400 5500
m(D' 1) [MeV/c?] m(JIyK*) [MeV/c?| A% — A’gTC B
" T .- . 3 —— 1~ T T T T T T T
208 L Heb BY > Dmhp 4 POF LHow O 5> Atmppp 3
S0 o Ponn =816 TeV ¥ Data ] % 100 +Data ]
— Fit E g0 [ — Fit B
150 F — Signal 4 = C — Signal ]
E - Partial E % 60 :— X Partial —:
100 :— B Combinatorial —: § [ P Combinatorial ] Phys. Rev. D99
htH BB —D K" 13 40 3 mA-Ark- 052011 (2019)
op 13 20k ]
0 0 D " b
5000 5200 5400 560 5400 5600 5800
m(D™ %) [MeV/c?| m(A ) [MeV/c?]

Extract yields by fitting invariant mass distribution and obtain cross section o
as a function of prand y

SQM 2019; open charm and beauty in LHCb 10



Open beauty: nuclear modification factor
2 L — —

- ] R DL L e 2T LA B N B R B R ' ]
» Data 7 - -
1.8 f LHCD pPe [-E]ESE[SMS 3 1.8 & LHCb Pbp [553‘5‘516 =
L6 Vw=8l0TeV [CInCTEQI5 E L6 E Vsnw=816TeV COnCTEQIS 3
. 2.5<y<35 EPPS16* . E 35<y<-25 EPPS16* .
L4 - Forward =~ Nonprompt J/\y 1.4 F ) =~ Nonprompt J/y 3
. 1.2 ;_ r 1.2 T E———
LR 4 .2 LE = =
83 - ( a4 A~ g 3
038 :%-'+' 1 % osF =
0PN E2 06 E Backward E
0.4 F 04 F [ ot =
02 F 02 E [ stat. =
0 - 1 1 1 1 0 F 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 3
0 20 0 5 10 5 20
j [GeV/c]
2:|IIIIIIPIb/1;bIlIII E
. : : - LHCb P P +4-Data =
* Forward: suppressed, R,py, increases with pr 12 oS TeV %Eg};%gls 3
. L n o
 Backward: = 1 |4 f 2Py =20GeVe EPPSI6* 3
T F = Nonprompt J/y 3
» Data are consistent with nPDF calculations ¢ '~ E
2, = . —
and J/1 from b decay < F
* Beauty suppression is comparable to charm 0.6 F [ tot :
0.4 F ' =
oo B ] stat E
Phys. Rev. D99 052011 (2019) e R
SQM 2019; open charm and beauty in LHCb 11



Open beauty: forward-backward ratio K;%

2 - | L DL L Y L L L 2 L LN DL L L DL L L | L -
13 E +B* pPb/Pbp LHCb 1 13k +-B* pPb/Pbp LHCb 3
1.6 E_ - +B’ [Itot. \snn = 8.16 Te _E 16 5 +B° [ItOt S = 8.16 TeV 3
- L 40 3 C 0 .
L4 F Th ] stat. . 14F T stat =
1.2 B = 1.2F -
£ = || RN SR 11 | || W = @ e e e e e e e emennan e O =
S I o - Q:u‘ I . h
0.8 - ] E 08 F L E
0.6 = 0.6 F - -
L . - ]
0.4 - 04F g=
0.2 25< <35 3 02 E 2<p.<20GeVic E
1 L I L 1 1 L I L L 1 L I L : : L I 1 L L L I L L L 1 I L L 1 L I I:

0 5 10 15 20 % 1 2 3 4

P [GeV/c] y

* Rpg for B mesons < 1
»No strong dependence with pt is observed
» Consistent with nPDF calculations

* Rgg for B® and Bt are similar

* Rgp for A% suffers larger statistical uncertainty
Phys. Rev. D99 052011 (2019)
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dogo/ dy(de)
dog+/dy(dpr)
do o /dy(dpr)
dogo/dy(dpr)
« BY/B* about 1-0
from 1, explained by

systematic
uncertainties

- AY/B° =~ 0.4,
decreases at high pr,
and is compatible to
AY/DP in the same
region, similar to

LHCb pp data [JHEP 08
(2014) 143]

Open beauty: particle ratio
2.5 LI B B B R B B R B R N S B S I R B 2.5 LI B B B R B B B S L N B S B N BN R R
LHCb 4+B8%B* pPb,25<y<35 LHCb 4BYB* Pbp,35<y< 72.5;
> [ \Sn =816 TeV  $4,/B [I tOt'_' S S =816 TeV  +4,/B" ]
5 [ stag '
- 1.5 ] = 1.5 ‘H‘ m
= 1f H H 1< 1F ||| [Itot. -
0.5 — f—f— - 0.53— - [ stat._f
: ——__ L g
0 C o v v b vy by l:I L 0 PR | 1 1 o : ]
0 5 10 15 20 0 5 10 15 20
P, [GeV/c] p. 1GeVic]

2 L I L I BN AL B 2: S L r E
18 LHCb +B"/B* pPb/Pbp 3 1.8 - LHCD ~4pPb ]
L6 Vo =816 TeV + Ay B’ 2<p, <20GeVic 1.6 Vo =816 TeV +Pop
14F [ tot. = L4 m E

1-22- ‘E" stat. -EI— s, 12 E
: T [ - E LT S—— e E
= 08k 3 osf :
0.6 E 0.6 =
0af B a4 oaf [ tot E
o ] - 25<W <35
02F 4  02f ] stat.
) S B N B L 0 e 1 L +
—4 ) 0 B 4 0 5 10 15 20
y P, [GeV/c]
0
. RAb/BO R%b /R ~ 1 and is independent of pr at forward rapidity, suffers
pPb  — "'pPb pr P Pt piaity,

larger fluctuations due to higher level of background at backward rapidity

SQM 2019; open charm and beauty in LHCb

Phys. Rev. D99 052011 (2019)
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Summary and outlook

* LHCb has excellent capabilities to study heavy flavour in heavy ion studles
. Productlon of D and A} are measured in 5.02 TeV pPb collisions by LHCb

>R b is significantly suppressed in the forward and more precise than

theory so that can be used to constrain model
+ 0
>R1’§]§ and R?lg agree with nPDF calculations and RRg has smaller

uncertainties than theory
>RA3/D0 agrees with model except in forward high pt bins

« Production of B¥, B® and A}, are measured in 8.16 TeV pPb collisions by LHCb
(A0 first measured in heavy ion collisions using exclusive hadronic states)

>Ry b agrees with nPDF calculations theory and J /i from b decay
ppb/Rpr ~ 1 at forward rapidity

* Production of open charm in 8.16 TeV and more species such as D
D* in 5.02 TeV pPb collisions are under study

» Multiplicity dependence
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Open charm production: prompt D°

o | ' ' ¥ ' | ' ¥ ' ' | ! v v /I\ I 4 ? ? ? |
S zggg Forward [ LHCb 2 4000 F Backward
> B >
%} 7000 :[g)lztltd ] ' 2<p <3GeVie é’ 3500 :gﬁua : 2<p, <3GeVic
- S1gna 3000 g --- Signa - * <
@6000 e Backeround 25<y*<3.0 @/2500 Bai:ckground | 40<y*<-35
E 5000 E :
5 4000 5 2000
= 3000 .5 1500
S 2000 S 1000
~ 1000 - ' © s00f
s e ——————
1800 1850 ~ 1900 1800 1850 ~ 1900
M(K'1*) [MeV/c?] M(K*nt) [MeV/c?]

* Reconstructed through decay channel: D® - K—rt

e Obtain D? yields N(D° — K~r™*) by fitting invariant mass distribution:
»Signal: Crystal Ball + Gaussian
»Background: linear

JHEP 10 (2017) 090
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~_ — I ——— .
— 4000 LHCh .
S o
< 3500f - Orvar + Data =
7o 2<pT<3Cka — Fit >
—% 3000 25<y* <30 fF ) e %
= 2500 , =
k= \ E3Background { T
S 2000 , 2
~ 1500 O
1000
500 S
: 20 2 0 4
2
log, (% (D)

Open charm

» Extract prompt D? by fitting y& distribution

»Prompt: simulation
»from b: simulation
»Background: sideband in data

oroduction: prompt D°
' . ' — 2000F

Backward
2< P < 3 GeVl/c

~4.0< y*< 3.5

1800
1600
1400
1200
1000
800
600
400
200

e -
2
lOgIO(le(D ))

p(K™) +p(™)

K+
DO

PV
I[P/ others

JHEP 10 (2017) 090
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Prompt D?: cross section

* Double-differential Cross section:

= LI R BB BB BB R B = L B R
L 10° 5. =5TeV E L 10 \Sun = 3 TeV
> — m - - > == NN —
8 iEE__ Forward LHCDb pPb 3 L ¥=——== Backward
—— QO o
E 10F _‘_;E 3 g 10 —§g§=.=
E ¢t —— ' g =
% i — = B % —'i’—:;_—:'—__
(ng 1 §—+I.5<.\“'<3,H ——I:: _E (:g':? +_5_(]<.\:<_45 —I_.—;_.—o—
T f 4-25<)7<30 == < s
- #-3.0<)y*<3.5 ——+ 107 35 < vk < 3.0 =
-1 4-35<y¥<4.0 - BT ORI ;
107 E - _H —+-3.0<y¥<-25 i
AP N 1 ol N 1 1 -
0 2 4 6 8 10 0 2 4 6 8 10
p_ [GeV/c] ;1r[(}e\ffc]
d2o N(D°-K~n*; pr.y)

e(pr,v): effeciency estimated from simulation sample
o(pr <10GeV/c, 1.5 <y* <4.0) =230.6 £ 0.5(stat) £ 13.0(sys) mb
o(pr <10 GeV/c, —=5.0 < y* < —=2.5) = 252.7 £ 1.0(stat) + 20(sys) mb

SQM 2019; open charm and beauty in LHCb

dydpT o Lxe(pT,y)xB(A‘C"—>pK‘7T+)><Ay><ApT
The uncertainty is the quadratic sum of the statistical and systematic components

19
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Open charm production: prompt AL

Candidates / (3 MeV/c?)

e
-
-
-

[\ I

n
)
)

-
-
-]

1500

1000

5

00

— (a) -
- LHCb T+ dua E
E pPb (5,=5 TeV — toul ]
- forward AL -
E_ background _E
- 1 | L 1 B L 1 .:
2250 2300 2350

m(pK m") [MeV/c?]

Candidates / (3 MeV/c?)

E (b)

- LHCb

— pPb s =5 TeV
F backward

background

IIIIIIIIIIIIIIIIII

L | 1
2250

* Reconstructed throught decay channel:Af - pK~nt
* Obtain AL yields N(AT - pK~n™) by fitting invariant mass distribution:
»Signal: Gaussian

»Background: linear

SQM 2019; open charm and beauty in LHCb

2300 2350
m(pK 1) [MeV/c?]

JHEP 02 (2019) 102
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Open charm production: prompt AZ %%

vy 3500F ¢ o 1 r & 1 o L T T T 3
N : - 2000 E- =
- - (a) 2<p, <10 GeV/c3 g 1800 E- (b) 2 <p.<10GeV/c3
-;; 3000 E_ LHCb— 1.5 <y*<4.0 _E : 1600 E_ LHCb* —45<y*<=25 _E
£ 2500 F PPb {syn=5 TeV forward 4 £ 1400 E PPD {Syn=5 TeV backward 3
5= : 1 = E E
£ 2000E s data E: iéggg ~+ data E
O 1500 — background —; O 500 _ background _E
1000 PP 3 oof “Prompt E
: — A/-from-b - 100 — Ac-from-b E
SWOE — total E 200F — total E
0k - - 0k -
—4 -2 0 2 4 —4 -2 0 2 .4
log (X p(Ac)) log, (X;p(Ac))
» Extract prompt A} by fitting ¥ distribution p(K™) +p@™) +p(p™)
»Prompt: simulation p*
. . +
»from b: simulation n
. . +
»Background: sideband in data P W K
A
/ ¢ others
PV’
IP .

JHEP 02 (2019) 102
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Prompt AL: cross section

d2

O [mb/(GeV/c)]

dp Tdy

10° — r r - 1r - 1 - - 5 — 10° —r r 1 . 1 1 |
LHCb 1 = (b) LHCb ]
10 PPb s =5TeV { @ 10 PPb s\ =5 TeV 3
Forward ] < —— Backward i
1 = _i_% o 1: —g 1 .—'—¢ 1:
F :PEEE‘:._._ 1 = ;
107 _ . bl5 10! T ——
i T ST Feaworean s S
- . Yo . 7 —r——, < V * < —J.
1072  =2.50 < y* <3.00 = 1072 -
E +3.00 < v* < 3.50 +sys, : -=—4.00 < y* <-=3.50 stat.+sys.
F 3550 < 3% < 400 | stat+sys. 3 450 < y¥ < —4.00 l
—3 1 1 1 1 1 1 1 1 1 | 1 1 1 -3 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1075 4 6 g 10 1075 4 6 g 10
P, [GeV/c] P, [GeV/c]
d2g N(Af-pK~t; pr,y)

Double-differential Cross section: =
dydpr  Lxe(p1,y)XB(Af->pK~nH)xAyxApT

e(pt,Vv): effeciency estimated from simulation sample
c(2<pr<10GeV/c, 1.5<y*<4.0) =32.1 + 1.1(stat) + 3.2(sys) mb
c(2<pr<10GeV/c, =5.0 <y* < —=2.5) = 27.7 £ 1.8(stat) &+ 3.8(sys) mb

JHEP 02 (2019) 102
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Beauty productlon Cross section

do/dy [mb]

d*ofdp._ dy [b/(GeV/e)]

10

i

+

——pPb, 15<y<25
—~4-pPb, 25<y<35
——Pbp, 35<y<-25
——Pbp, 45<y<-35

T —
pr/Pbp

1§

|

LHCb

VSxn = 8.16 TeV
|] tot.

] stat.

1 3l

“Iﬂ

d*o/dp_dy [ub/(GeV/e)]

E3

o

5

10

[\
(==

P, [GeV/c]

fiot.
[ stat.

1

-

——
B*, pPb/Pbp

T T T
LHCb 1
V5w = 8-16 TeV

-+

2<p <20GeVic

|
B~

2 4

T

do/dy [mb]

— : —r———r—r—
10° & B“ pr/Pbp LHCb_: _
F (s =816TevV § <
A A : [] tot. E
107 F ] stat. § =
- E 15,
L 4 pPb, 15<y<25 =
o b #PPb 25<y<35 1®
OF + Pbp, 35<y<-25 n ERS
[ ——Pbp, 45<y<-35
i PR Y ST W W T SO ST T SR N T SR T
0 5 10 15 20
P, [GeV/c]
ot S L 3

- B", pPb/Pb E
8.—ut0t b P -

. Sy =8.16 TeV 3
"] stat E
6F =

3 I -H- 1E
SE i q=

- 12
B e
3F =
1;_ 2<p, <20GeV/c _i

E [ [ A N PR 3
" -2 0 2 4

y

pr and y distribution for A?, B* and B° are similar

SQM 2019; open charm and beauty in LHCb

= — N 2
o b = n Nt Wt

= ¢ T rer orep et rr TS

- A}, pPb/Pbp LHCb 1

i E E [Sxn = 8.16 TeV ]

i ; g [] tot. 1
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