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Fixed-target program at LHCb



The LH C b deteCto r [JINST 3 (2008) SO08005] [UMPA 30 (2015)1530022]
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The LHCDb fixed-target program: SMOG and SMOG2
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? }'Z ;—-— pp+pHe I—-—Ipp | | | LHCb Ull)grade sirﬁulaﬁon | E

. : : 2 = : BestLong eff. on long part. _3
Active program with several analyses ongoing 2 2T pHe Recble distr. S5\, SP 2
20 08 E- * e i p— R

SMOG2: openable storage cell S e + E
= 02F —

: : : : = — — =

Precise density measurements (luminosity) Z o [ T | :

:g 2x107" - | -

Significantly higher areal density PR *Mﬁ&wj&‘& ﬁ ,?&#me:wﬁr E

2 F t 3

More gas species: Hz, D2, He, N2, O2, Ne, Ar, Kr, Xe g 0% [ L e ]

= -400 -200 0 py 2[00 |

Z |mm

ngh tracking efficiency despite displaced PVZ [SMOG2 TDR] [LHCB-FIGURE-2022-002]



https://indico.cern.ch/event/1072533/contributions/4786957/
https://cds.cern.ch/record/2673690/
https://cds.cern.ch/record/2804589
https://iopscience.iop.org/article/10.1088/1748-0221/3/08/S08005/meta
https://arxiv.org/abs/1412.6352
https://arxiv.org/abs/1412.6352

Types of collisions and kinematic regions
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LHCb Upgrade simulation
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Fixed-target mode
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The LHCspin project

Extending the fixed-target N
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https://arxiv.org/abs/1901.08002

Physics opportunities




Physics opportunities: TMDs and GPDs

Spin-orbit correlations inside the nucleon

quark polarization
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https://indico.bnl.gov/event/9726/contributions/47605/attachments/33594/54332/DIS2021-Pasquini.pdf

Boer-Mulders function
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Quark Sivers function
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Nucleon tomography
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Quark TMDs

Process
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Clean process

LHCb well suited to
reconstruct di-p final state
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gluon TMDs
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https://journals.aps.org/prd/abstract/10.1103/PhysRevD.99.036013

The experimental setup



Overview of the setup

Development of a new generation
of polarised targets based on

[NIMA 540 (2005) 68-101]
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https://arxiv.org/abs/physics/0408137

Target cell and magnet
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Inject both unpolarised and polarised gas
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(only way to bring polarised physics at LHC) P
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https://pos.sissa.it/346/098

ABS and BRP

R&D phase

No need for additional detectors

Design compact ABS and diagnostic system to fit inside
the limited available space in the VELO alcove
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Conclusions

Extend the LHCDb fixed-target program

LHCDb spectrometer well suited for
fixed-target collisions
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Physics opportunities
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A challenging R&D but worth the effort!







Generalised Parton Distribution (GPD)

[NS28 (2012).1]
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