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Outline
--- LHCb experiment overview

--- Results discussed in this talk
Coherent charmonium in ultra-peripheral lead-lead collisions - JHEP 06 (2023) 146
Diffractive exotic J/¢ resonances in pp collisions - arXiv:2407.14301
Exclusive J/Y and (2S) production at 13 TeV - arXiv:2409.03496
Production of n and n' mesons in pp and pPb collisions - Phys. Rev. C109 (2024) 024907

Prompt D° nuclear modification factor in pPb 8.16 TeV - Phys. Rev. Lett. 131 (2023) 102301

--- Summary
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https://doi.org/10.1007/JHEP06(2023)146
http://arxiv.org/abs/2407.14301
https://arxiv.org/abs/2409.03496
https://doi.org/10.1103/PhysRevC.109.024907
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.131.102301

LHCb experiment overview
Single arm spectrometer fully instrumented in the forward region (2.0<n<5.0)

Designed for heavy flavour physics and also exploited for general purpose physics
[Int. J. Mod. Phys. A 30, 1530022 (2015)]

i ===

_~—~—— Rich —J
 g(k-k)~95% for (M- k)~5%
/ X
U U U
B e 97% fo D~2%
Magnet RICH2 M M2
/ 1
RICHI - Y ]
SMOG X T
Fixed target o X
U
0 P resolutic )4 S -
e : 0 O NE
0.4%-0.6% OoMme 2SO 0 C 0[0 e

Murilo Santana Rangel (UFRJ) Diffraction and Low-x 2024




VELO acceptance

backward track

¥ 60 mrad
|11 |IW
cross section L 15 mrad
at x=0: “ LI e

1m

L |
L

\ Interaction region a =5.3 cm

VELO (Vertex Locator)
= surrounds the interaction point
- no magnetic field
- reconstructs backward tracks (—3.5<n<-1.5)
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High Rapidity Shower Counters for LHCb — HERSCHEL

- installed at the end of 2014 - increase pseudorapidity coverage

- 5 stations with 4 scintillators with PMT

- able to detect forward particle showers and veto events with these
- removed at the end of Run 2
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http://dx.doi.org/10.1088/1748-0221/13/04/P04017
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LHCb Integrated Luminosity in Pb-Pb in 2018
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Study of exclusive photoproduction of charmonium in ultra-peripheral lead-lead collisions
JHEP 06 (2023) 146

Pb Pb Pb Pb
v v
I I
P P
Pb ___»— ) — Pb Pb___»— " —Pb’
coherent scatter with the Pb nucleus incoherent interaction with a single nucleon

Ultraperipheral collisions: interaction of photons with gluons
single object with vacuum quantum numbers - pomeron

Values of the Bjorken variable can be studied down to 10-° (large theoretical uncertainties)

Experimental strategy: Two muons in very clean events - VELO and Herschel
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https://doi.org/10.1007/JHEP07(2022)117
https://doi.org/10.1007/JHEP06(2023)146

Study of exclusive photoproduction of charmonium in ultra-peripheral lead-lead collisions
JHEP 06 (2023) 146
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Charmonium PDFs are estimated using STARLight generator.

The shape of background taken from the side-band method, then the normalization is fixed from mass fit.
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Study of exclusive photoproduction of charmonium in ultra-peripheral lead-lead collisions
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Observation of diffractive exotic J/Y¢ resonances in pp collisions
arXiv:2407.14301

The first study of J/Y¢ production in diffractive processes in proton-proton collisions.

Possible production of exotic states

P

P

Experimental strategy: Selection of J/Y( - uW)d( - KK) in low multiplicity events: Nb of VELO tracks must be 4
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Observation of diffractive exotic J/Y¢ resonances in pp collisions
arXiv:2407.14301

Clear J/Y and ¢ signals - two-dimensional unbinned fit is performed to extract yields
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Observation of diffractive exotic J/Y¢ resonances in pp collisions

Sideband sample

arxiv:2407.14301

- all selection requirements, except for an inverted offline requirement of more than four VELO tracks.
- Nno clear mass structure

~—~90

EESO

i |

LHC
5fb’!

4000

5000 6000

Murilo Santana Rangel (UFRJ)

Diffraction and Low-x 2024

15


http://arxiv.org/abs/2407.14301

Observation of diffractive exotic J/Y¢ resonances in pp collisions

arxiv:2407.14301

After imposing the exclusivity requirement, a resonant structure appears
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Fit performed with previously observed resonances in B decays.
- Turn-on derived from events with more than four VELO tracks
- Non-resonant is modeled by an exponential function
- No interference assumed
The significance for the resonances Xc1(4140), Xc1(4274) and X0(4500) are 2.4 g, 4.3 ¢ and 5.5 .
Several clear resonant structures are observed well-described by resonant model
This is the first observation of X — J/{y$ production in diffractive processes

x BN = (0.43%9%4 +0.20) p

= (0.8040.15 £0.28) pb,
= (0.73£0.08 £0.17) pb,
= (0.42%509 +0.06) pb,

= (0.147905 +0.06) pb,
b
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Exclusive J/y and Y(2S) production at 13 TeV
arXiv:2409.03496

Update measurement with full Run 2 data

For the first time, the dependence of the J/ and Y(2S) cross-sections on the total transverse momentum
transfer is determined in pp collisions

Experimental strategy: Two muons in very clean events
zero Photons, two VELO tracks and Herschel requirement
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Exclusive J/y and Y(2S) production at 13 TeV
arXiv:2409.03496
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- Signal yields determined in each rapidity interval by a 2D unbinned extended maximume-likelihood fit

- Signal model by a Gaussian function, modified to have power-law tails on both sides

- P(2S) feed-down normalised by the (2S) yield in each rapidity interval

- Normalisation of the feed-down from X. decays is determined by reconstructing J/yy candidates in data

Murilo Santana Rangel (UFRJ) Diffraction and Low-x 2024 18


https://arxiv.org/abs/2409.03496

% (pp— pa1wp) [nb]

O B N W b 01 O N 0 ©

- J/Y cross-section agrees with the NLO prediction

Exclusive J/y and Y(2S) production at 13 TeV

arxiv:2409.03496
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- P(2S) cross-section is significantly lower than both the LO and NLO predictions
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Exclusive J/y and Y(2S) production at 13 TeV
arXiv:2409.03496

»(28) Photoproduction cross-section can be calculated
‘ = 0.1763 £ 0.0029 £ 0.0008 £ 0.0039
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Ratio average is consistent with other LHCb

EEEUETETS N ag ZEUS eaulie J/IY behavior agrees with data from ep collisions
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LHCb Cumulative Integrated Recorded Luminosity in pp, 2010-2024
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n and n’ production in pp and pPb collisions
Phys. Rev. C109 (2024) 024907

- pPb data at 8.16 TeV
- pp samples at 5 TeV and 13 TeV (8 TeV is constructed by interpolating both samples)

-n(-Yy) and n’(- nrum)candidates reconstructed with two ECAL cluster photons

— Reconstruction efficiencies are calibrated using candidates with one converted photon

- n/n’ yield is obtained using binned maximum likelihood fits in each pr region.
Background:
(using mixing events)
correlated production: photons nearby in the detector (function to model)
Signal: two-sided Crystal Ball function (tails fixed from simulation)
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n and n’ production in pp and pPb collisions
Phys. Rev. C109 (2024) 024907
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n and n’ production in pp and pPb collisions
Phys. Rev. C109 (2024) 024907

% 101
@)
<
"g 100
s
Z 10!
©
J
10-2L M 0.1 xn
b0
10—3 + +
b9

LHCb
—4.0 < Yen. < —3.0

A
e
=
! [ & |
I o M
ppb, v/ SNN = 8.16 TeV [ % |
208 X pp, /s = 5.02 TeV

208 X pp, v/s = 13 TeV

3 4 5 6 7 8 910
pT[GeV]

do /dpr [mb/GeV]

103

102

10—2_

10—3.

' LHCb
%@ 2.5 < Yo, < 3.5
i E'“:m%m
I:.{mI:l:I
Tl
et 3 %:.:I 7
e ==
= —
e
0.1x7 5
4 inb, snN = 8.16 TeV %
L 208 x pp, /s =5.02 TeV
5 208 X pp, /5§ =13 TeV

3 4 3]
pT [GGV]

6 7 8 910

Murilo Santana Rangel (UFRJ)

Diffraction and Low-x 2024

24



n and n’ production in pp and pPb collisions

Forward Phys. Rev. C109 (2024) 024907 Backward
L5t /snny = 8.16 TeV + " I 19 & /sy = 8.16 TeV + 77’

—4.0 < Yen. < —3.0
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-- Observed suppression consistent with the effects of nuclear shadowing

-- Small deviations at low pr< 3 GeV.

factor of light neutral mesons.
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E -- No significant evidence for mass dependence of the nuclear modification E
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] |
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n and n’ production in pp and pPb collisions
Phys. Rev. C109 (2024) 024907

Backward = S——
*" —»h
0.8 0.8
t  LHCD pp, /s = 5.02 TeV ¢  LHCb pPb, /sny = 8.16 TeV
0.74 EPOS4 0.7 — EpPOS4
06l Pythia8 06l Pythia8

Fod —— AN OCOHL— | @ Fo4 T —
= . 1 § e o o R~ NNPRUGS St 8 ' I I O ===
0.34-r- "_¢’¢¢++? \L * I
’ +++ L]
" ¢
0.21 21
- LHCDb - LHCDb
3.0 < Yo < 4.0 ' —4.0 < Yen. < —3.0
0l . 3 4 5 6 7 8 910 00 2 3 4 5 6 7 8 910
pr [GeV] pr [GeV]

Pythia8 generally describes the data well
EPOS4 generally overestimates the n/m° ratio, especially at high p+ .
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Prompt D° production in pPb at 8.16 TeV
Phys. Rev. Lett. 131 (2023) 102301

— pPb data at 5 TeV — Prompt D°decaying into K*mt* Backward
— Nuclear modification factor in different rapidity bins P
s 2F4-LHOb o = 8.16 TeV EPPS16rwHF T mmcoo f § . ? 3 E
| sk =8~ LHCb s =5.02TeV [ nCTEQ15rwHF b [CJcae2 k3 X ]
i § [rcEL
13 prompt D ;
Eﬁﬂﬂiﬁb{ufn'n. mﬁw- W — p#"n’lu.‘i_ﬂ - s ) F—
0.5 = - e Lo a o= XL o L L] - = S
2.5< y*<40 § 20< y* <2‘i 2.5 <y 40 3.0< y*¥<35 T 3.5< y*¥<40
£ 2k = . rt ¥ P t +t ¥
2
-I-
Mlﬂlu i w.“ u- (RLTTITRITITIT
[)‘5._4(}( ¥ *¥g 25 -__—"!U{ 1*‘(—25 —35( y= < =30 —4.0<_‘-'*<—3.5 T —4.5< y *< —4.0
0 100 ' 10 0 ; 10 0 ; 10, 0 ' 10
Py [GeV/c] P, [GeV/c| P [GeV/c] B [GeV/c] P, [GeVic]
++ Rypeo in forward regions in general agreement with CGC and nPDF models FW‘"‘"
++ Stronger suppression for Rpey at lowest pr in forward rapidity than nPDF prediction
++ More suppressed Ryes at high pr in backward region than nPDF models
Murilo Santana Rangel (UFRJ) Diffraction and Low-x 2024 27
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Prompt D° production in pPb at 8.16 TeV
Phys. Rev. Lett. 131 (2023) 102301

— Experimental proxies for comparing results in

LAY + NE(DY)

e ¥ and Q?

H?e)(p =

different energy and kinematic regions

SN

exp —

-

£ 2 3 2 N "B e o g
< | g 348< O, <748[GeVT] 748 < Q2 <19.48 [GeV’] 3 | 4 LHCb {5y =8.16 TeV
};2 g ~4-LHCb suy = 5.02 TeV
"2, : # = % ﬁ- 3 | ¢+ ALICE sy, =5.02 TeV
038 i f EPPS16rwHF
0.6 f- SRR S o rw
04 prompt D [CJncTEQISrWHE
% ) - — , s i N - ) ) et ki § ) e | i | ')"_I
< | 8F 1948< Q7 <39.48[GeV’] 39.48 < Q2 <6748 [GeV] 67.48 < Q2 < 10348 [GeV’]
1.6
1.4
1.2
i % + +
0.8 .
0.6 .
0.4
0‘2 ansl, sl - ansd - and . - and ol - sl 'l - sl
9 6% 16° 10*% 1ol (167 10* 107 1> 1 [10* 10t 10* 10% 10
&xp “exp exp

Consistency between LHCDb results at 5.02 TeV and 8.16 TeV

Stronger suppression than nPDF calculations in x ~0.01 at larger Q?

pr(DY) + M*(D")
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--- LHCb experiment collected data in pp/pA/PbA collisions with unique coverage

--- Measurements already can constrain models in low-x regions and nuclear effects

--- New results in the pipeline with Run 2 data

--- Run 3 data collection on-going - interesting results ahead with better trigger lines

o R
350 LHCb Preliminary 3
= 60 E(y) > 200 MeV; 20 <1 () <40 ] _ _ _
2 1 2023 UPC photon trigger line is able to select
= 250 —— 2018 trigger E | E h h 2018
%200 - 2023 gger (x 0.1) 3 ower Er photons than
3 -
£ https://cds.cern.ch/record/2898822/files/LHCb-FIGURE-2024-012.pdf
0

1000 1500 2000 2500 3660
Leading ET(y) [MeV]

--- Other measurements not shown can be found https://Ibfence.cern.ch/alcm/public/analysis
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M 5, -502Tev
B 5. -s16Tev

H\Il IIHHH‘ IIHIHIl IIHHHl \\Iﬂ'l'ﬂémr

recorded luminosity [nb]

102 Sy =82 TeV Jsw =50 TeV
pPb Pbp I%) pPb Pbp PbPh M S p
2013 | 2015 | 2016 | 2018 @ — — Q Q_’
Collider mode
p Pb Pb Pb
Sy =110 GeV Spy =69 GeV
c — & — &
Fixed target mode p Gas
(He,Ne, Ar...) Pb Gas (Ne, Ar)
10? Beam Energy ' ’
10 2500 GeV
[ 4000 Gev
[l 6500 Gev

IIII| T IIIIIII| T IIIII[I] T \IIIIIIl T IIIIIII|

pNe pHe pAr pAr PbAr pHe pHe pNe pNe PbNe
2015 | 2016 | 2017 | 2018

protons (Pb) on target [10%9]
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The gas target upgrade - SMOG2
LHCC-2019-0051/LHCb TDR 20

0 20cm long storage cell, 5mm radius around
the beam, just upstream the VELO

0 possibly inject other gases

o Up to x100 higher gas density with same gas
flow of current SMOG _ : -a
o Faster switch between gas species ' WAKE i‘h’ﬂ‘-'——r—nﬁ—r—-é‘ ,

STORAGE CELL

SMOG SMOG2

largest sample example
p-Ne@68 GeV p-Ar@115 GeV
Integrated luminosity ~100nb~" 100 pb_1
syst. error on J/1) X-sec. 6-7% 2-3%
1) yield 15k 35M
D yield 100k 350M
A, yield 1k 3.5M
Y(28S) yield 150 400k
Y(1S) yield 4 15k
Low-mass (5 < M, <9 GeV/cQ) Drell-Yan yield 5 20k
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http://cdsweb.cern.ch/record/2673690

LHCb Upgrade |
CERN-LHCC-2012-007

y s U o 0
i 0 DLO UeLe U
UT Sm — HCAL
o agnet SciF1 ECAL
(new silicon tracker) - Tracker RICH2_

New readout electronics
for the entire detector

New VELO Upgraded LHCb Detect&]

(Pixel Detector) R S TRTTIN

oA o b8
o

SciFi
(new scintillating fibre tracker)
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http://cds.cern.ch/record/1443882?ln=en

LHCb Upgrade |
CERN-LHCC-2012-007

LHCb Upgrade Trigger Diagram

30 MHz inelastic event rate
(full rate event building)

% Increase instantaneous luminosity:
4 x10% - 2x10%®¥cm2st

% Replacement of tracking detectors
# finer granularity to cope with higher particle density

# new front-end electronics compatible with 30 MHz Full event reconstruction, inclusive and
readout exclusive kinematic/geometric selections

L

% Remove hardware trigger stage and operate software . .
. . . . Buffer events to disk, perform online
trigger at 30 MHz input rate with 5 x more pileup than Run 2. detector calibration and alignment

L

-Software High Level Trigger

->!<- - - - _- r ‘.
i Prospects for integrated luminosity for heavy-ion RifticRinernrecision partidislifentfcation
PbPb 0.5/nb and track quality information to selections

pr 150/nb Output full event information for inclusive
triggers, trigger candidates and related
primary vertices for exclusive triggers

\ J

> > b

2-5 GB/s to storage

LHCB-PUB-2014-0
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J/yp and ¢ (2S) - 13 TeV

JHEP 10 (2018) 167

— 9 T T = =
CAY: E =
S: & 2
T 6F s LOf E
T = -
R N T E
| > 45_ _E U L F —]
T ERTEN 12 I I E
E [wwrrio 1 o8k 3
2 é_ [ JMRT NLO _é 0.6 E [ ]MRTLO =
IE  ——LHCb (=13 Tev) E 0.4 E - TRERLD —E
0 02 FE  —— LHCb({3=13 TeV) i
. g 1 | i i L L | 3
JAy rapidity 0 ) 3 4
N - candidate events Pien) mpiity
> ai !
IED-> es#f?cr;glngiuegty ATyt (2.0 <m, <4.5) = P
dy g €rec EselAyesingIe Et ot

A y = rapidity bin width
L - luminosity



J/yp and ¢ (2S) - 13 TeV

Selection JHEP;.O (2018) 167 -
-2 reconstructed muons(2<n<4.5) (90 < g < 45) =
dy €rec EselAyGSingle £t ot

->No additional tracks or photons
- Herschel requirement (next slide)
- Mass window requirements

2> p2<0.8GeV*

N - candidate events
P - signal purity

¢ =~ efficiencies

A 'y = rapidity bin width
L - luminosity

—_
S
S

—e— LHCb (Vs=13 TeV)
Total fit

°
Nonresonant background 3

L =204 pb *(2015)
14753 J/+ candidates
4404 (2S) candidates

10

Candidates per 10 MeV
>

Mass(u*u~) [MeV]



J/yp and ¢ (2S) - 13 TeV

JHEP 10 (2018) 167

The HeRSChel response is described using a variable .. that quantifies the activity
above noise, taking account of correlations between thecounters.

Clear discrimination observed when comparing:
+CEP-enriched dimuons: p%<0.01GeV?
+More than four tracks

+Inelastic-enriched J/y: p%>1GeV?

'LHCb

< 0.09F «———

Selected

—— CEP-enriched dimuons

--------- Inelastic-enriched JAy
................. More than 4 tracks

lIIIIIIIIIllIIIIIIIIIllIIIIIIIIIllIIIIII]IIlllIII

E

10
log(x? )

HRC



J/yp and ¢ (2S) - 13 TeV

dO'w_,,yﬁ,u— PN

dY (20 = s = 45) N lgreceselAyESingleEtot
Background fractions for J/y (y(2S))
- Non-resonant estimated from DiMuon mass:0.009 (0.161)

- Feed-down estimated using data: 0.06 (neglected)
- Proton dissociation with a new techinigue (see next slide): 0.175 (0.11)

Efficiencies
> reconstruction and selection= data driven methods
> fraction of single interaction beam crossings- 0.3662+0.0003

—_
(=}
>

T T
LHCb w/o HERSCHEL (\/;213 TeV) §
—e— LHCb w/ HERSCHEL (Vs=13 TeV) 7

1 Fitsto the p> distributions give the non-resonant CEP events

-+ Inelastic background

(=}
z
L]

e ! with and without the HeRSCheL veto

ol o "o
F.. oo
- Joo,, Raga 2 ST

et "4 The ratio of these gives the efficiency of the veto 0.723-+0.008
s e 8
DDA r'e
0.5 1 1.5 2

P2 )[GeV?]

—_
(=
T

Candidates per 0.04 GeV>
S 2

(=)



New Technique:
Nure = ENgg + B(P7)Npg
Nanti-HRC = [1 'EJNsig + [1 'B(pT)] kag

€ known from QED sample
Pure bkg sample obtained
Subtract bkg from total => Signal derived

B =5 — ((1 —eu)/en)Su

&1 3000 — . S —
> * .
S as00 E —— LHCb (Vs=13 TeV) E > 2500 ' ' ' 3
= - [ i — E
2 F+ [ ] Proton dissociation . O ~— LHCb (‘/5'—13'T6V) ]
52000 - p: & 2000 ¢ Exponential fit p
= ; [ Feed-down 2 S :
L 4 n o .
S1500F . B Nonresonant 3 215005"* E
8 E & ] =1000F | ]
Z1000F . E C 1
s : *. S0E 3, 3
S S00F . < L
@) =% o U L ’ ”m' M y & | ¢ 5 o5 o
0 0 0.5 1 1.5 9
0 0.5 1

Jiy p2(GeV’]

1.5 -2
Iy p2 IGEY)H Ty



Exclusive J/y and Y(2S) production at 13 TeV
arXiv:2409.03496

Marker | Experiment ‘ collision Energy ‘ Refs.
° LHCb D Vs =T7TeV [33]
¢ ALICE pPb /3un = 5.02TeV [102,103]
+ ALICE pPb Vo = 8.16 TeV [39]
A H1 ep 40 < W, < 305 GeV [95]
A |HI ep 25 < W, < 110 GeV [89]
ZEUS ep 20 < W, < 290 GeV [96]
E87 ~vBe 0 < E, <250GeV [104]
E401 yH and v2H 60 < E, < 300 GeV [105]
E516 ~H 60 < E, < 160 GeV [106]

10°

JSNLL

10?

10

IIIIJ__' T

b b b 14 b b B

L |
-{,'{"{-{.

e '
i I

LHCb 5 = 13 TeV .

LHCb \f_ 7 TeV 4

ALICE s, =5.02 TeV A

ALICE \|' =8.16 TeV

H1 i

ZEUS

Fixed target exp.

Flett et al.

Power-law fit to H1 data

10°
W,, [GeV]


https://arxiv.org/abs/2409.03496

Study of coherent J/Y production in ultraperipheral PbPb collisions
JHEP07(2022)117

J/p Coherent yields are obtained from a fit to the mass and log(p,?) distribution

% UF ' 4 aa 7 3 F ' B
= ata = : - datz -

= £ LHCb - = S 2 [ LHCb [:[:1 =
0 T Vs =5TeV . — Il _ & T VS =5TeV 7
= 10 ub! [ Y 3 20 = 10 pb! —— coherent =
g 10% = — y(25) t = -é - - = incoherent -
i E = = NOMresonaty E < o 25<y<3.0 = = nonresonan E
'E C ’ * — o 15 - feed-down ‘ —_
g R ‘ _ B 3
&) B .
10 g{ﬁ*ﬁ# t +Hi K H}H‘ H { H { { = 10 — =
PNt e, 1 z

J# n'[l 1 S ,;——

1= Tol - -

= L . B VR Y R w* |

3000 3500 4000 0 =7 5 0

m., [MeV] log(p2 / GeV?)

Good signal to background ratio assuming only coherent includes only intact Pb interactions.
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https://doi.org/10.1007/JHEP07(2022)117

Study of coherent J/Y production in ultraperipheral PbPb collisions

JHEP07(2022)117

N
L I

do/dy [mb]
A

7
/

[\

[S—

=

Guzey et al.
— | TA_W
m— | TA_S

= EPS09

=== [IM+BG

Cepila et al.

recorded lumigosi

=== GG-hs+BG

GS-hs+BG
Mintysaari et al.

=== [S fluct. +GLC

l ' 2 «is no fluct. +GLC

)

M 5, -502Tev
M 5, -816Tev

pPb PbPb
| 2016 | 2018

Differential cross-sections are compared to predictions from different phenomenological models

Some prescriptions are disfavored by data
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https://doi.org/10.1007/JHEP07(2022)117

STAR Collaboration, Sci. Adv. 9, eabq3903 (2023)
Discussion - Tomog raphy studies A A + A collision B p+Acollision

- explore interference for PbPb collisions

- “Double-slit” interference for J/Psi already observed?

AGETF ) S

Aglim + ), (wF — 7))

VS B T T T T 7]
1000 LHCb B 1000¢ ® coherent J/y @ ALICE preliminary, /s =5.02 TeV
N\U . PbPb VSNN =5.02TeV ] n;' 500 Fl coherent J/y with soft photon
> - 2.0< y¥<4.5 . © R eeeee coherent J/y
8 800 [~ = o % 100!
| n E I 1]
= L 3 b i = 50 arXiv:2207.02478v2
: 600 __ Fit —_ {.:E' !
\n L i ;
Q! = Coherent J/ y ] g 10; _______
— 400 — [ 50
o | — Incoherent J/ v _ © t L .~
Z [ —— y2s) > Syt X ] ; r, -
S E -
w 200 |~ = Non-reson. ] 11~-1—- ST
= i ] 0.00 0.01 0.02 0.03 0.04
O L ]
>~ 0 q.%[GeV?
M —1s -10

—3 0
In(p;2) [In(GeV?/c?)]
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Observation of diffractive exotic J/{¢p resonances in pp collisions
arXiv:2407.14301

Source Xe1(4140) . 0(4700) AM 01 do b3 Total
M, o1 (4274) [MeV] 1.7 0.2 15 80 02 29 89
T, e (4274) [MeV 10 0.3 07 56 08 62 57
M,0(4500) [MeV 0.4 0.4 14 06 1.6 2.0 3.0
[, e0(4500) [MeV 1.7 0.2 20 34 44 31 32
0 o1 (4140) 31% 15%  0.9% 11% 15% 8.3%  35%
JX31(4274) 19% 1.6% 0.8% 11% 1.6% 58% 24%
o 0 (4500) 3.2% 0.7%  02% 65% 1% 51% 15%
T x.1(4685) 53% 18% 73% 31% 13% 31% 41%
+Xc0(4700)
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http://arxiv.org/abs/2407.14301

Observation of diffractive exotic J/{¢p resonances in pp collisions
arXiv:2407.14301

Parameter [ MeV| Current analysis Ref. [13]

M, .1(4274) 4298+6 +9 4294 + 47
[\ c1(4274) 927195 +57 53+5+5
M, 0(4500) 4512.57 05 +3.0 44744+ 3 £ 3
T c0(4500) 65730 £32 77+ 613"
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http://arxiv.org/abs/2407.14301

n and n’ production in pp and pPb collisions

Systematic uncertainties are dominated by photon efficiency, fit model and interpolation.

Phys. Rev. C109 (2024) 024907

Source (%) do"/dpr  Rlpy do™ /dpr Rg;,b
Fit model 0.7-22.9 0.5-12.3 6.0-33.8  2.5-26.4
Unfolding 0.1-2.9 0.1-2.5 0.1-0.3 0.1-0.4
Interpolation . 0.5-7.5 . 0.1-9.1
Material budget 8.0 s 10.8 e
Photon efficiency 2.5-4.5 1.9-4.7  5.8-10.5 10.1-11.5
Tracking efficiency e e 0.2-0.5 0.2-0.4
Luminosity 2.0-2.6 2.2-2.3 2.0-2.6 2.2-2.3
Total systematic 9.1-24.6 3.4-14.8 16.4-36.6 10.8-29.1
Statistical 1.6-13.1 2.7-10.6 4.8-26.1 6.8-16.4
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