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* |nthe SMEFT framework

| |° = |Agm | +

e h = Z7*% = £'€'¢¢ and h —» WW* — U, are known with high
accuracy, making it a good place to look for SMEFT effects.
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h — ¢, € is not reconstructible due to the final
state neutrinos, and the initial longritudinal momentum Is

not fixed at a hadron collider:

Kinematic Cuts

* Need to mduije —iggs production: et 23 Gy
pp —> h — fyfyff p%ublead>15 GeV

priss > 20 GeV

74
pr > 30 GeV
* Need Cuts to remove the background 55 Gev > muw > 10 Gev

A¢€f’,E?iSS > 7'('/2
br < 1.8

» Need appropriate observables: @
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What about Q® QP and Q© contributing to a non-SM-like distribution?
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TAKEAWAYS

» Studies beyonc O(1/A*) can help us uncover novel kinematics of BSM
DNYSICS

* Four charged lepton case

* No novel angular distribution.

o) . .
° |Ag|” contributions are relevant.
° Dimension 8 operators contributions are small.

» [wo Charged lepton case:

» Novel kinematics generated at O(1/A%)
* Non-reconstructibility obscures the novel kinematics.
* (Cuts further obscure SMEFT effects.

* (Can be relevan for future collider where Higgs momenta can be
reconstructec
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My ~ M, — Narrow width approximation .
1
, Photon propagator ~ 5}
1

» More final state helicity configurations from dipole
operators

Q(6) — (l T e)HWI//tI/ D eL €R0 ZV won't Interfer ¢
1 SM 3
contributes to O(1/A*) as a |A¢|* term T

» Energy Scale of the process £ = my,
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EXAMPLE
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O = HH)W,, W «___ Contgbutes to hZZ and generates hZy
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P
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p
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.
/,
.

—I: e

-
N
ki

i

|III|III|III|III|III|I

A In :
04:“' \\\ — SM i -
:_‘ g S B CS)W=O.62 s CS)W=O'62 —
Ny B ety yy=—0.38 i (6) :
- L cw=—0.38 -
| | | | — }
| | | | | | | | | I l | ' '
0.06 % 0.02 0.04 0.06
s = (ki/mp)*
s ~ 0 1

Photon pole enhancement FERai purely O(1/A%)
s
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©) — (HTHYW! Wiw
Crw ( Wi How to understand this! Look at the amplitude

6
C
A D Aqy + (spinor) Sl
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6 6 \2
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PHOTON POLE ENHANCEMEN T

©) = (H H)W. W
Q = ( ) HY How to understand this! Look at the amplitude

! | - 6
0.10} - | Cy
E : A D Agy + (spinor)
0.08}; - °
5 Propagator dependance cancels
< 0.06f} -
~ B : Chw (chw)’
0.04% __SM -4 | \2 D M + (Spinor)2 ]
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o . . 1 R | -
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» Generally, SMEFT effects are more noticeable in dI'/ds than in asymmetries.

hin the existing bounds, other dimension 6 operators contribute to dl'/ds

dNC

not to asymmetries.

.« O(1/A%) effects from | Ag |2 can be significant

.
2.

Photon Pole enhancement 1/s

 Dimension 8 contributions are small:

2.

-nter as Interference terms — ac

C

tional small SM couplings su

V4 V2E2 E4
,— Butk=m, ~vand m < A

4 Nt NS ———
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DIFFERENCES

Not reconstructible due to final state neutrinos.

* Can't neglect diagram with m,,. ., ~ myy,

* Can't use narrow width approximation.

No photon propagator: o Pe
SMEFT contributes with complex couplings in: W "
vIW, hvlW and hWW, which can interfere with the 7
imaginary part of the SM. p
Fewer helicity configurations since W= only couples tc W o

left-handed neutrinos.
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e ( al >_1[2” (sin ) [1 (cosO)— B icosd ) do
— SON( S11 SON(COS U )— A COS
0~ \asar) |, 8 o dsdrd(cos 0)dd

- 3J,
OV + IV +3 (J¥ + JY)



WHAL IF [T WAS RECONSTRUCTIBLE!

T the Higgs rest frame was reconstructible and final momenta
measured, we could define asymmetries that extract non-SM J-tfunctions

of 3 al _1[2ﬂ (sin @) [1 (cos 6) al dcosO | do
— SN S11 SONn(CcosSo)———
0~ \asar) |, 8 o dsdrd(cos 0)dd
3 e

- Only one operator contributes:
OV + IV +3 (J¥ + JY)

Ql(;?VH2D, =€ x(Ly'e'l )DFH 6’ HYWE



WHAL IF [T WAS RECONSTRUCTIBLE!

T the Higgs rest frame was reconstructible and final momenta
measured, we could define asymmetries that extract non-SM J-tfunctions

of 3 al _1[2ﬂ (sin @) [1 (cos 6) al dcosO | do
— SN S11 SONn(CcosSo)———
0~ \asar) |, 8 o dsdrd(cos 0)dd
3 e

- Only one operator contributes:

OIW + JW +3(JV + IV )
I 2 ( 3 4 ) Ql(;ame,s — GUK(ZP;/”UIZP)D#(HTGJ H )ny

Could extract O(1/A%) SMEFT effects in Future collider



SUMMARY OF h — ¢vv,£ RESULTS

» SMEFT effects are smaller in m, . distribution

» For operators generating non-SM like distribution:

* These are purely O(1/A") effects.
* Avallable observables obscure the novel kinematics.
» For operators generating SM like distribution:

* QS&, shows the largest deviation within existing bounds.

* Dimension 8_O:>_erators’ contributions are small for similar reasons
asinh = 't

» Cuts assume SM like interations (@, m,,), further obscuring SMEFT

effects (SM ke or ﬂOﬂ—SM—er). (9608317 Dittmar, Dreiner]




