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The Standard Model (SM) SM Extension with 3 HNLs
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BESIII detector

Linear accef®fator Dampring  Storagering
_65m 800 m

Solenoid

e

Barrel
* E,,=2-7GeV, L=0.5x10%cm?2s?
* Potential for upgrade to increase L and realize polarized beam
* Site area: 1 km?

* 2021 - 2025: Key technology R&D, 0.42 B CNY.

¢ 2025 - 2031: Construction, 7 years, 4.5 B CYN.

* Operating for 10 years, upgrade for 3 years, operating again for another 8 years.
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Production at electron colliders
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Scenario Assumptions Relations
I dy =0 dz = —d tanb,,; dyw =0
I1 dp =0 dz = dycotb; dyw = ﬁdﬁ/sinﬂw
I dy = 2tané,, x dg dz = 0;dw = V2d,sind,
IV |dyw = —2tané,, x dp|dz = —d., tan(20,,); dw = —\/Ed,}, sin 6, /cos(26,,)
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Scenario IV : d,;,=—2tand,, X dg

Results at LEP

A characteristic “U” shape.

The measurements of Z decay will
derive same sensitivity for all the
three lepton flavors, so almost do the
monophoton searches at LEP1.

the constraints on electron will be
stricter than mu or tau from
monophoton searches at LEP2.

The constraints from the
measurement of the branching ratio
for Z— vy + invisible are always
found to be most stringent.
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Results at CEPC

Operation mode 7 factory WW threshold Higgs factory

Vs (GeV) 91.2 160 240 360
Run time (year) 2 1 10 5
Instantaneous luminosity
191.7 26.6 8.3 0.83
(103*em 2571, per IP)
Integrated luminosity
100 6 20 1
(ab~!, 2 TPs)
Event yields 3 x 1012 1 x 108 4x10°  5x10°

10*7 PRI B m PP T METIPETTT R
0.001 0.01 0.1 1 10 100

* Z-mode has the best sensitivity in all
four scenarios for the HNL with small
mass.

* /-mode can give about two orders
of magnitude of improvement over
the other three running modes at
CEPC in the sensitivity on d_mu/tau.
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Results at electron colliders
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* The current constraints basically do
not dependent on the ratio a, since
the typical scattering energies are far
less than the electroweak scale.

L Gray regions for all 3 lepton flavors
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Scenario Assumptions Relations
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Detectors L, |m]| L, |m]| Ly [m] L, |[m| | Luminosity [fb™!]
FASER-2 - - [0, 1] 475, 480] 3000
MAPP-2 3, 6] [—2,1] - 48, 61] 300
FACET - - 0.18, 0.5] | [101,119] 3000
MATHUSLA | [100,120] | [—100, 100] - 100,300] 3000
Detector
V
% Shielding
usually rock
&
Approved experiment "
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€ The more general dipole couplings to HNL which respect the full
gauge symmetries of the SM are considering.

€ \We present the constraints on various electron colliders and LHC by
Long-lived Particle Detectors.

€ The constraints on active-sterile neutrino transition magnetic
moments dependent on the model at high energy colliders.

€ The current constraints basically do not dependent on the ratio a,

since the typical scattering energies are far less than the electroweak
scale.

Yu Zhang (HFUT)



/

A ke 2

2 A X

§ o : = -
b TR = §El Sy Ee 4 | SR

oNe L& ::- PRI - P e L e e m-:,—;,_\_!ﬂ‘ . N
T A o = =y —_— i
/ y | . | A, T O il
‘ - | |
e | i $ y . —- | - aom —
, o AN NS & |‘ 1 | O | . 0l
A o & ' / : | o
» (] v AN/ MR N | EERE DN BN | R T
N A ' Rl ) | = -
S /' y [f ":‘ Tt SRl e =N ‘._7“
: ' TR~ P - . - - < | J:ﬁ *“T%I'ﬁ&.%i = -
. " { o8 '
¥ 2 " - = I aaes W -
: Land
4 . |
= ’ - -

.‘.}.“ .

I
L
s,
-
_—

[hank you!

o B 2T

HEFEI UNIVERSITY OF TECHNOLOGY




