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New physics In the W measurement

l+

W+
Vi

myy, 1s extracted from the three
kinematic distributions

10° <10° «10°
> | . > > f
o | x*/dof = 82/ 62 O y2/dof = 50 / 48 G x2/dof = 63 / 62
) O
g i P.=4% S 50 2=37% S 40 - P.=43%
g 40 Prs =89 % € P, =98 % 2 Py = 70 %
i 2 ;
' 20
20 |- l
| V \
--‘_l-_llllllllllllll h i L ;—b.“'“.“'““r‘ﬂ..;ﬁ_,k 0'll||lllllllllu:'l
%0 35 40 45 50 55 065"£f =0 30 90 100 30 35 40 45 50 5

5
Y (GeV
[See Ashutosh’s talk] pr (GeV) m; (GeV) Py (GeV)



New physics In the W measurement
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New physics in WW mass measurement
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New physics in the W decay
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New physics in the W decay: U(I)Lﬂ_LT /'

1 1

Y =——F"+ Emgz? + g,

4

l [t also modifies the Z decay!

Z/
l_

P
[
/
/
.

/

 JH
2y L—L,

0.25:_ """""""""""" E """ E """"" _:

m SM : :
0.2 . :
] ] Z’(lOGeV) i I
Z 015 ;
E. mZ - mZ’ 0 0
S 0.1 :
0.05 - xj :
0.1 +

mll[GeV]
We can veto on these events as farasm, > 1,

80 < my;[GeV] < 100 ATLAS
66 < m;[GeV] < 116 CDF "



New physics in the W decay: U(I)Lﬂ_LT /'

1 1

— 2 272 /
L = - ZF + EmZZ + gZ,ZﬂJg‘ﬂ_LT

*The y2 = %2(mg§”“; my, &,,M,) depends on three parameters(my, g, 1)

*In principle my, must float

*In practice, it is very hard for BSM to modify the best fit value of my,

13



New physics in the W decay: U(I)Lﬂ_LT /'

1 1

— 2 272 /
L = - ZF + EmZZ + gZ,Zﬂfg‘ﬂ_LT

e The y2 = %2(mg§”“; my, &,,M,) depends on three parameters(my, g, 1)

*In principle my, must float

*In practice, it is very hard for BSM to modify the best fit value of my,

eMG+PYTHIAS + DELPHES (ATLAS)

T T
cur < 30GeV  p; Dics > 20 GeV

A )(Pl T )(mT

*Bins size: p! = 0.5GeV, m; — 1 GeV

e Number of events normalised to the data
13



x* = y*(m

New physics in the W decay: U(I)Lﬂ_LT /'

T LHC@13TeV
L = 300fb™"
O.'IOOE—
N F
m u
m 0.5%
0.001+ . 1 i
- Preliminary
1 2 5 10 20
data. .,,data
W mW ’ gZ’9 mZ’) MZ/ [GGV]

50

14



New physics in the W decay: U(I)Lﬂ_LT /'
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New physics In the W decay: Neutrinophilic scalar
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New physics in the W production: Hadrophilic Z
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New physics in the W production: Hadrophilic Z
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Conclusion & Outlook

» Invisibly decaying new physics is an irreducible background for the W mass
measurement

» Suited kinematic cuts allows to veto BSM from Z decay (crucial for the data driven
approach)

» We performed a comprehensive study of the relevant BSM phenomenology and
found competitive constraints
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» Precise measurements of the SM parameters are highly non- (o
trivial test of the SM and powerful probes for New Physics: BUY 11

» Indirectly, through the EW fit

» Directly, through precision tests of the SM distributions o
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