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Accelerator LS2 Upgrades

« 2019-2021: Long Shutdown (LS2) preparing for Run 3 in 2022-
2023.

Key Plans for LS2 Accelerator Upgrades

https://home.cern/news/news/accelerators/key-plans-next-two-years-lhc

* Preparation for HL-LHC, as well as
Run 3 and maintenance.

* More intense, concentrated beam, E—_\
with new Linac accelerating H- o

ALICE

instead of proton. PR
* Replace Linac 2 with new Linac 4. = AWAKE™,

e Upgrade Booster injection.
* New RF system in SPS.
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{IRRAD/CHARM

* Bring beam energy up to 7 TeV. .
* Consolidate the diodes providing
current to dipole magnets
* ~20 magnet replacements, install new .-
lifts, ...
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ATLAS LS2 Upgrades
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Vacuum stability s
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Figure 5: Regions of absolute stability, meta-stability and instability of the SM vacuum in the M,
My, plane (upper left) and in the Ay plane, in terms of parameter renormalized at the Planck
scale (upper right). Bottom: Zoom in the region of the preferred experimental range of My and
My (the gray areas denote the allowed region at 1, 2, and 30 ). The three boundary lines correspond
to ag(My) = 0.1184 £+ 0.0007, and the grading of the colors indicates the size of the theoretical
error. The dotted contour-lines show the instability scale A in GeV assuming a,(Mz) = 0.1184.
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* tan B =v,/v; EL T, Tree LevelT:
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« (CP-even mass mixing angle:
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28



50

40

30

20

10

ATLAS Preliminary [ Obs. 95% CL
——- Exp. 95% CL

V5=13TeV,245-139 " = Obs. 95% CL (H/A-TT)

mp =125.09 GeV, |yp| <2.5 === Exp. 95% CL (H/A~TT)
B Obs. 95% CL {H*-tb)

125 i
M;,“° scenario === Exp. 95% CL (H*-tb)

T ' NN

|my, —my| < 3 GeV

1 L
200 400 600 800 1000 1200 1400 1600 1800 2000

my [GeV]

ATLAS Preliminary [ Obs. 95% CL
==- Exp. 95% CL

VS =13TeV,24.5-139fo™" 1 Obs. 95% CL (H/A-TT)

mp =125.09 GeV, |ys| <25 ==x EXp. 95% CL (H/A-TT)
B Obs. 95% CL {H*-tb)

125 :
Ma2°(¥) scenario - Exp. 95% CL (H*-tb)

|mj, — my| < 3 GeV

1 L
200 400 600 800 1000 1200 1400 1600 1800 2000

ma [GeV]

tanB

h(125)HIE 7> 5 OMSSM~D K]

ATLAS Preliminary
V5 =13TeV,24.5-139 b1

My = 125.08 GeV, [ys] <2.5
M2?5(%) scenario

1 Obs. 95% CL

- =+ Exp. 95% CL

[ Obs. 95% CL (H/A-TT)
==+ Exp. 95% CL (H/A=TT)
BB Obs. 95% CL {H=—tb)

——- Exp. 95% CL (H*~tb)

SR

|mi, — mn| < 3 GeV

1
200 400 600 800 1000

2
1200 1400 1600 1800 2000
ma [GeV]

ATLAS Preliminary
V5 =13TeV, 24.5-139 b~ !
mp =125.09 GeV, |yk| <2.6

M}25(alignment) scenario
20.0 : i

[ Obs.95% CL
—=- Exp. 95% CL
=1 Obs. 95% CL (H/A-T1T)
==+ Exp. 95% CL (H/A-TT)

17.5F

15.0

12.5 W

my —mp| < 3 GeV

1.0
200 300 400 500

600 700 800 900 1000
ma [GeV]

29



S

il A

« 2HDM®Lagrangian:

5t 7 AR DM

/=

Loma = — > L (dFfh+ehFrH - i€hfrfA)
f=udt
[ { "/}:m! (mul4PL + ma€4Pr) dH + {Irlfg‘d‘ erHﬂJr H.c. }
P, /g are projection operators for left-/right-handed fermions
Type 1 Type 11 Lepton-specific Flipped
};‘ cos «x/ sin 3 cos e/ sin 3 cos a/ sin 3 cos a/ sin 3
&t b cos t/ sin 3 sina/ cos 3 cos a/ sin 3 sin ¢/ cos 3
{h cos e/ sin 3 —sina/cosf3 —sina/cosf cos a/ sin 3
7| sina/sin sin ev/ sin 3 sin ¢/ sin 3 sin «¢/ sin 3
¢ | sina/ sin 8 cos e/ cos B sin ¢/ sin 3 cos a/ cos 3
&y | sina/sin 8 cosa/ cos 3 cosa/cos 3 sino/ sin (3
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Y | —cotfB tan 3 tan 3 —cot 3

30



Fox Wolfram moment

, ]. all leptons and jets in our analysis.
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cosil;; = cos#; cosd; + sin #; sin #; cos( o,

Legendre polynomial:

Pylx)=1
Plix)=x
Py (x)= (3x" - 1)
P [x}=,1—||:513—31]

— @y ).
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Systematic Uncertainties

Uncertainty Source

ﬁﬂ{H;m] |pb]

Au(Hyy) [pb)

tt+ =1b modelling 0.94 0.025
Jet energy scale and resolution 0.38 0.0095
11+ =1¢ modelling 0.32 0.006
Jet flavour tagging 0.24 0.025
Reweighting 0.22 0.007
tf+ light modelling 0.23 0.009
Other background modelling 0.15 0.011
MC statistics 0.11 0.008
VT, pile-up modelling 0.05 0.002
Luminosity <(.01 0.002
Lepton ID, isolation, trigger, ET™* <0.01 <0.001
H™ modelling 0.04 0.002
Total systematic uncertainty 1.35 0.05
tf+ =1b normalisation 0.28 0.008
tt+ =1c normalisation 0.023 0.016
Total statistical uncertainty 0.42 0.025
Total uncertainty .36 0.054
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