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Multi-Parton Interactions are a ubiquitous feature of hadron collisions.

Hadrons are composite objects containing, valence quarks, sea quarks and gluons. 

Any one of these may interact in a collision, there is nothing which prohibits more than one parton 
interacting.

Often these interactions are low energy and therefore non-perturbative

Modeled using a combination pQCD such as parton-showers and semi-emprical models; folded into the 
generic “underlying event”.

Light Quarks Heavy Quarks
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Starting point for all MC event generators is the Leading Colour 
(LC) limit: 𝑁

c
 → ∞ 

- Each colour is unique and matched to its anti-colour

- Expect corrections to be suppressed by 1/𝑁
c
2 ~ 10%

 

Monte Carlo (MC) event generators are the engines of 
theoretical particle physics

- “Virtual” colliders which recreate collisions to make 
predictions

- Use pQCD where possible models otherwise

- All models are wrong but some are useful

MWAPP Meeting, 15/3/2023
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Colour Reconnections are a method to stochastically restore colour 
corrolations.

Approximates LC-partons as uncorrolated and uses SU(3) rules 

- 3 3 = 8 1 ⊗ ⊕ anti-colour colour connections (gives dipole CR)

- 3 3 = 6 3 ⊗ ⊕ colour-colour connections (gives junctions)

See Javira Altmann’s talk here (last MWAPP meeting).
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B
c
± meson composed of a b quark and a c quark

Production of a cc in bb fragmentation is heavily suppressed due to the c mass.

Therefore formation of the B
c
± should be sensitive to different formation and 

hadronisation mechanisms compared to the B±

The particular formation mechanism probed using MC event generators is 
Double Parton Scattering (DPS) [https://arxiv.org/abs/2205.15681]
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Measurement of the B
c
± cross section is sensitive to Colour Reconnection model  

- more gentle slope with SU(3) CR : requires the b and c quark to be in a colour singlet ? 

ū
u

MWAPP Meeting, 15/3/2023



Stripping Line: 

- FullDSTDiMuonJpsi2MuMuDetachedLine

Pions:

- TRCHI2DOF < 3 

- PT > 1000*MeV

- P > 3000*MeV

J/psi: 

- ADMASS('J/psi(1S)') < 50*MeV 

- PT > 500*MeV

Bc:

- (ADOCA(1,2)<0.5*mm)

- in_range(5.0 GeV <  M  < 6.5 GeV)

- VFASPF(VCHI2/VDOF)<5
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Comments:

- Selection is deliberately loose 

- no PID variables used in the selection so that the same 
event selection can be used for:

B
c
± → J/ψ π±   and   B± → J/ψ K±

Comments:

- the B± → J/ψ K± mode is used in preference to the B± → 
J/ψ π± mode because of CKM suppression

- unlike standard multiplicity analyses nPV not restricted to 
1.

- Use BDT for second stage of selection.

MWAPP Meeting, 15/3/2023



Eliot Walton (she/her)

Measurement in ProgressMeasurement in Progress

 

9/9

Expect the measurement to be published by September

- 3 months to finish the work (April - May)

- 3 months for internal review (July – August)

- 1 month for journal review (August - September)
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Possible trigger list courtesy of Dr Tom Hadavizdeh
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