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Outline

Basic set up of U(1)r




Minimal SM is not enough!
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Problems:

4 Neutrino mass
4 Dark matter
4 Baryon asymmetry
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U(1) extensions of the SM

U(1) gauge symmetries
Li-L;
B-L

New ingredients

No
Right-handed neutrinos
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B+L
PQ...

Vector-like fermions
Vector-like fermions
Vector-like fermions

U(1)s-. share many similarities with U(1)r

% The same particle contents

% Both may come from left-right or SO(10) GUT




Basic setup of the U(1)r

Particles and quantum numbers
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Constraints on the scalar sector

Universal Higgs fit to the model ( method provided by JHEP 1405 (2014) 046)
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Constraints

on the scalar sector

ATLAS, EPJC76(2016)6:
BR(h — 2s) <49 %
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Vacuum stability

Top pole mass M, in GeV
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Vacuum stability

New gauge interaction
P e
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Z-Z" mixing
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Z-Z" mixing
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mixing

zZ-Z

1.0

0.8

0.6

04

0.2

0.0

1.0

0.8

0.6

04

0.2

0.0

8R

8R




Vq)/V

200 -

150 |-

100

50

|Am,|=5.0x10"* GeV

|Amy|=1.0x1073 GeV

|Amy|=2.1x1073 GeV

VALUE GV EVTS DCCUMENT iD TECN  COMENT
91.1876+0.0021 OUR FIT

91,1652 +11.0030 a5t LABBIENDI  01a OPAL  EZ25— 839 GeV
91.1863 1 0.0028 40aM 2 ARREL ank NIPH FEE = 839 GeV
91,1096 L0 0031 3960 PACCIARRL  00c L3 £ — 83-9¢ GeV
91.1885 + 0. 0031 snrM Y BARATE QUC ALEP EEE = 83 94 GeV

Inputs

a(Mz)~ ! =127.918
sin® Oy (M) = 0.23122
My = 91.1876 GeV

Conclusion: Vg /v > 73.32

ve > 18 TeV




LEP Constraint

Effective Lagrangian for Z' mediated interactions

4 S
2 = 0

ete™ — 474 LEP, Phys.Rept. 352(2013)119

Model || AZ (TeV) A% | A7, (TeV) AT | AZ (TeV) A7 | Ag,_(TeV) AJ
LL 8.0 8.7 9.8 12.2 1 9.1 9.1 | 11.8 13.8
RR 7.9 8.6 | 9.3 11.6 | 8.7 8.7 11.3 13.2
VvV 15.3 20.6 | 16.3 18.9 | 13.8 15.8 | 20.0 24.6
AA 14.0 10.1 | 13.4 16.7 | 14.1 11.4 | 18.1 17.8
LR 8.5 11.9 | 2.2 9.1 | 2.2 7.7 1 10.0 13.5
RL 8.5 119 2.2 0.1 2.2 7.7 | 10.0 13.5
V0 11.2 12.4 | 13.5 16.9 | 12.6 12.5 | 16.2 19.3
A0 11.8 17.0 | 12.1 126 | 8.9 12.1 | 14.5 19.0
Al 4.0 3.9 4.5 0.8 | 3.9 4.7 | 5.2 0.3

Conclusion:
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Neutrino masses

Problems relevant to neutrino physics
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Dark matter
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Dark matter
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Dark matter
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Collider signature
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] The band is from the
 ATLAS, JHEP 10 (2017) 182

o(pp—Z)xBR(Z'-11)(pb)




Conclusions

M A new U(1) gauge symmetry is investigated;

M Constraints from Z-Z’ mixing, Z-boson mass
and collider was studied;

M Neutrino mass can be generated via the
seesaw _mechanism;

------------------------------------------------------------------------------------------------------------------------

M Collider constraints is stronger than that of
Z-boson mass for qr<0.121.




Thank you for attention




