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BACKGROUND

W and Z bosons get their mass from the Higgs mechanism
Because they have mass, they can be longitudinally polarized V ( ¢)
(spin is perpendicular to direction of motion)
- Longitudinal polarization states come from the extra ke A

degrees of freedom introduced by the Higgs mechanism

Studying longitudinally polarized bosons can
help us understand more about boson
interactions and Higgs mechanism

- It could also point to BSM physics
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MAIN PREMISE

- Interested in studying longitudinally polarized bosons in vector boson fusion (VBF) events
- At high energy, Goldstone Boson Equivalence Theorem predict that the production cross section of a longitudinal

gauge boson should converge to production of corresponding Goldstone boson
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pTV for u~d~ initial state

pTV for dd~ initial state
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SUM OF W AND Z PRODUCTION

- In a measurement, we would ideally

measure the sum of W and Z cross

. s ..

section %h +Z/W+- JIVBF H
- If we plot the pT of the sum, we see 20} t

that it converges to three times H N E_ +++

production -t
- When we sum W and Z production, 10 :— +++,,f

processes have isospin doublet 55 ++++++f

initial/final states 3 =
- Because W and Z are electroweak, 0__....|.H.|,.,.|..Hll..ll...llu..|...|||ml...1
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PF=Z{LorT}/Z
ZL production increases as

|

o o f H+H]+ hﬂﬁ” H} M H

04 E_ wfﬁ i o #ﬂﬂ
e "'""1»*&* } } |,
0-23—.. T N . T LI T PO +LI.L.H 0.4 }H +++ ﬂ’f#
0 50 100 150 200 250 300 350 400 450 300 B H ‘|’ |-|_++{-+ {»ﬂ-
0.2
* b1 H #ﬂf +++ 1+++ +++ ++++++++
ZL productlon decreases as 0 |||||||||||||||| Lo b b b
. 0 0.5 1 1.5 2 25 3 -
a function of pT



o [fb]

Before Ao cut After Ap cut
1;_ ST z 1:_ TR
g |
Z:%u >, R iy fJ‘i y‘]ﬂ w]l | |” |H H ZZE - +++++++#+Hh}hlﬂh]l” NHI WM || |m w m
Y = i ity b |
AT “;F ,,,,,,,,,,,, R

11 1
00 50 1 00 150 200 250 300 350 400 450 300
T

0 50 100 150 200 250 300 350 400 450 p500
T

10



1



Finally, we want to look at EFT effects to see if any operators have a significant effect on the

production cross sections
This will tell us if H, ZL, or ZT production depends on BSM physics
The output of this analysis is just a very VERY long table
- There are several operators that are partial to ZL production, meaning that a ZL

measurement would tell us about those BSM effects
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