Constrains B-L. model
with Contur
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Why B-L model interesting ?

s
One reason: B-L model can explain the two anomalous

muon anomalous magnetic b — s [ij/induced rare B decay

dipole moment @, =(g—2)/2 R, = B;}}}%%((BB_}}I{{MT_)) 3.1o
—nere

77 Interaction Lagrangian
Lint = éﬁ (QLQ’Y”QLQ + Ug, V' UR, + dRz’V”dRz) Z,

—§ (Lp,y" Ly + la, v Ry + VR V'VR,) Z,

* Get constrains from experiment data

Combine all the LHC

1. LHC dilepton at Z pole > :
2. LHC Z' Searches (7' - u*y) ... constramns  Contur

3. Other constrains(Neutrino trident process)




Constrains with contur N

* Model parameters: Z’ mass , U(1)B — L coupling g

What we except:
Big couplings with m,» around 10-1000GeV exclude.
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Standard way:

Copy the UFO files to the working dir.
Compile and make

Read FRModel.model

Set LHC-FRModel.in

Run the commands following the tutorial

read snippets/PPCollider.in

read FRModel.model

set /Herwig/FRModel/Particles/Zp:NominalMass 500*GeV
set /Herwig/FRModel/FRModel:glp 0.001

cd /Herwig/NewPhysics

1
finished generating model: FRModel
model directory: B-L-3/
generated: 291 vertices

FRModel.so
LHC-FRModel. in
FRModel.model

To complete the installation, compile by typing "make".
An example input file is provided as LHC-FRModel.in,
you'll need to change the required particles in there.

But for the docker we use:

1. Run a clean container

2. Copy the UFO files

3. Change the parameters in the
Original UFO files in parameters.py

4. Compile and make
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Our result: CMS Dileptons above the Z pole

g’ =0.1,m, = 500GeV g’ = 0.01,m, = 500GeV
Combined exclusion100.00 % Combined exclusion 17.80 %
Exclusion from this pool alone: 100.00 % | Exclusion from this pool alone: 40.26%

CMS, 13 TeV, DY, fiducial phase-space CMS, 13 TeV, DY, fiducial phase-space
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Our result:

pans—4

"=0.001,m, = 500GeV g' =0.01,m, = 10GeV
Combined exclusion 1.18 % Combined exclusion 67.88 %
Exclusion from this pool alone: 0.38% | Exclusion from this pool alone: 84.27%
CMS, 13 TeV, DY, fiducial phase-space Inclusive differential cross section for four leptons (Max = 1710 Ge
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Conclusion

pans—4

LHCb

Mz [GeV]
(a)

10}

Mz [GeV]

We scan four points and agree with the paper
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NTGC model: dim-8 effective mode[\

CBtWLY = Parameter(name =
nature =

value = 1,
texname =
Lhablock = ,
lhacode = [ 1 ])

1

CBWLY = Parameter(name =
nature =
— ,
value = 1,

texname =

lhablock =

lhacode = [

Get the result but some
error when plotting.

No plots for lacking in
LHC.in files in this model.

LA N
P 2AC A

=

>> Herwig 7.2.2 / ThePEG 2.2.2

<

2

Statistics for event handler 'EventHandler':
generated number of
events attempts

Cross—-section

(nb)

Total (from attempted events): including vetoed events

.5(3)e-03

Total (from generated events): 1000
Events carry unit weights.

.5(3)e-03

Per matrix element breakdown:
MEbbarg2bbarH
MEcbarg2cbarH
MEsbarg2sbarH
MEubarg2ubarH
MEdbarg2dbarH
MEdubar2w-H
MEddbar2gH
MEddbar2gammaH
MEddbar2Z@H
MEdg2dH
MEuubar2gH
MEuubar2gammaH
MEuubar2z6H
MEudbar2W+H
MEug2uH
MEscbar2w-H
MEssbar2gH
MEssbar2gammaH

.28(7)e-03
99(u4)e-06
99(u4)e-06

.23(6)e-03

.23(6)e-03

.1e(8)e-03

0

0
.28(7)e-03
.54(9)e-03
0

0
0.18(5)e-03
0.6(1)e-03
1.2(1)e-03
20(20)e-06




Why B-L model interesting ?

paas— A

One reason: B-L model can explain the two anomalous

Fermilab

muon anomalous magnetic

dipole moment
a, =(9—2)/2

i

_ qerp _ ,SM
Aau a, a, 4.20

= (251 £ 59) x 1071

LHCb
b— s (i)t induced rare B decay

R, — BR(B—KuTu™)
k= BR(B—Kete)

l

Ry = 0.846 0 0eatits 310




One model: Flavor specific B-L Model _ -

Only act on the 2nd generation of fermions in weak basis

Bq — B2 = 1/3’ L,u — ] Gauge anomaly free

7’ Interaction Lagrangian

Lint = %g (QLQ’YMQLQ + Up, Y UR, + C{waudfb) Z,

_g (I_JLQ/YMLLQ + ZR27ulR2 + ﬂsz}/MVRQ) Z;L

Get constrains from experiment data

1. Neutrino trident process Combine all the constrains

2. LHC Z' Searches (z' - y*y”) ... smmmmmm) Contur
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