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In this work, we re-assess the previous analysis and add some new results.
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The model

Particle Content

Field | Qir wir din Lir €r | Qir  usr dar Lar  esr var | Qar  Uar  dar  Lar €ap 7ap | ¢ H, Hyg
SUB)c | 3 3 3 1 1 3 3 3 1 1 1 3 3 3 1 1 1 |1 1 1
SU(Q)L 2 1 1 2 1 2 1 1 2 1 1 2 1 1 2 1 1 1 2 2
S e I R
U(l)X 0 0 0 0 0 1 1 1 1 1 1 —1 —1 —1 —1 —1 —1 1 -1 -1
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This element is 0

Mass Matrix for the fermions in the up and charged

lepton mass matrices

/ din__ dor d3r dar AR
Qi | O 0 0 y§4 HO) 0
Q21| O 0 0 yd, (HY) 0 | |
o CKM mat lyticall
Mo= | G| 00 0 0 yh(ED s | e
Q4L 0 0 yfl% <H§> 0 Mf first time in our work
Qe | 0 ahle) abie) ME 0 )

S.F.King, JHEP 09, 069 (2018)
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Mass generation for fermions

Mass of 3 generation fermions

1 yibg%%%%

my =
V2 @04)? + 2(12)°

This element is O

Mass Matrix for the fermions in the up and charged
lepton mass matrices
( dir  dsgr dsr dir /QK
Qi | O 0 0 y§4(H§> 0
QQL 0 0 0 y24<H§> 0 CKM tri Ivticall
Mo=1 Q] 0 0 0yl (HO) ad,(6) o o ficall
_COMPUte .
Q4L 0 0 yffg <H§> 0 Mf first time in our wor
\dir | 0 ahie) abié) Mf 0 )

S.F.King, JHEP 09, 069 (2018)

Daniele Rizzo

National Center for Nuclear Research, Warsaw, Poland




Mass generation for fermions

Mass of 3" generation fermions Mass of 2"d generation fermions
1 u Q u u
S Y43L34 V¢ Vu _ YauTyaUp Uy
T V2 [ a Q Me ™ 79 M
V(@&ug)? +2(M2)2 ;
. . This element is 0
Mass Matrix for the fermions in the up and charged
lepton mass matrices
( dir  dagr d3r dar /QK
Qi | O 0 0 yg4(H§> 0
Q2L 0 0 0 ?J24<H§> 0 - -
— CKM mat lyticall
Mo=1 Q| o o 0yl (HY) 29,(6) Fomoted o e
first time | k
Q4L 0 0 yffg <Hg> 0 Mf rst time in our wor
\dir | 0 hi) hie) M{ 0

S.F.King, JHEP 09, 069 (2018)
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Mass generation for fermions

Mass of 3" generation fermions Mass of 2"d generation fermions
1 u Q u u
e A Y43L34V¢Vu Y2442V Uy
T V2 e Q TR
(63,00)? + 2(M2)? f 4
Need to be O(1) to fit Need to be O(1) to fit
the experimental value the experimental value

The 2 contributions need
to be of the same order
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Mass generation for fermions

Mass of 3" generation fermions Mass of 2"d generation fermions
1 u :CQ V4V u u

~ Y43L34V0p Uy - Y24 L 42UV Uy,
mey ~ \/5 Q Q me ~ M'u,
(25,00)? + 2(M2)? f i

Need to be O(1) to fit Need to\be O(1) to fit
the experNmental value the experinental value
The 2 contributions need
Be_yond_ to be Of the same Order Mass in.serti.on
mass insertion approximation

approximation
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Mass generation for fermions

Mass of 3" generation fermions Mass of 2"d generation fermions
1 u :CQ V4V u u

~ Y43L34V0p Uy - Y24 L 42UV Uy,
mey ~ \/§ Q Q me ~ M'u,
(25,00)? + 2(M2)? f i

Need to be O(1) to fit Need to\be O(1) to fit
the experNmental value the experinental value
The 2 contributions need
Be_yond_ to be Of the same Order Mass in_serti_on
mass insertion approximation

approximation
tan S~ O(1) & ylis >> yis

Large hierarchy

34 ~ Tt y;fftanﬁ .
my  Yus tan 8 ~ O(10) & yi3, ysz = O(1)
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The Scalar Potential

1
V =y (HLH) + w(HiHa) + w3 (970) — 52y (67 +¢7)
i %Al(HlHuf n %AQ(H;HdV + Ag(HIH, ) (HYHy) + \a(H} Hy) (HYH,)
1 o 1
— Nslei HH6 + Hoe) + S Ne(670)® + A(6" 0)(HIH) + As(6"0) (] Ho)

3 massive CP-Even
Spectrum: 2 massive CP-Odd + 1 Goldstone

1 massive charged + 1 Goldstone
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The Scalar Potential

1
V =y (HLH) + w(HiHa) + w3 (970) — 52y (67 +¢7)
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— Nslei HH6 + Hoe) + S Ne(670)® + A(6" 0)(HIH) + As(6"0) (] Ho)

3 massive CP-Even
Spectrum: 2 massive CP-Odd + 1 Goldstone

1 massive charged + 1 Goldstone

Alignment limit:

Ay = A3 + tan? 5()\1 — )\3) Ag = —tan ()\7 tan 0 + )\5)
Az = A1 + O(1/tan® B) A7~ O(1/tan* 8) A5 ~ O(1/tan B)
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Vacuum Stability

V = W(HLH) + i3 + 12(6°0) — sp2 (67 4 6%

1 1
+ 5)\1([‘[;2[‘[“)2 + 5)\2(H£Hd)2 + )\S(H’I,H'U/)(HC-EHd) + )‘4(H’2Hd)(Hc];Hu)

sl HLHG + H.e) + 3 o(6%0)” + Ar(6"0)(HHL) + As(6°6) (H) Ha)

“Boundedness from below”
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Vacuum Stability

>k ]‘ %k
V =y (HLHy) + pg(HiHa) + w3 (970) — 53y (67 +67)
1 1
- 5)\1([‘[;2[‘[“)2 + 5)\2(H£Hd)2 + )\S(H’I,H'U/)(HC-EHd) + )‘4(H’2Hd)(Hc];Hu)

sl HLHG + H.e) + 3 o(6%0)” + Ar(6"0)(HHL) + As(6°6) (H) Ha)

“Boundedness from below”

A3+ /A1 >0

A3+ A+ VA >0

/

These were already
implemented in
previous works

B National Center for Nuclear Research, Warsaw, Poland




Vacuum Stability

>k ]‘ %k
V =y (HLHy) + pg(HiHa) + w3 (970) — 53y (67 +67)
1 1
- 5)\1([‘[;2[‘[“)2 + 5)\2(H£Hd)2 + )\S(H’I,H'U/)(HC-EHd) + )‘4(H’2Hd)(Hc];Hu)
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“Boundedness from below”

A3+ /A1 >0

)\3—|—)\4—|—\/)\2)\1>0

/

These were already

implemented in - «—— 2HDM Type II
previous works
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Vacuum Stability

V = i (HLHy) + pg(HyHa) + 13 (%) — %u?b (62 + ¢*2)

1 1
+ 5)\1(H;EHU)2 + 5)\2(H£Hd)2 + )\S(H’I,H'U/)(HC-EHd) + )‘4(H;£Hd)(Hc];Hu)

sl HLHG + H.e) + 3 o(6%0)” + Ar(6"0)(HHL) + As(6°6) (H) Ha)

“Boundedness from below” 5 9
1 (ReXs)” + (ImAs)

—— + M >0
A3+ /A1 >0 As + VAaAg > 0 42 Aa
4Ny — (ReA ReAsImAs > 0
A3 + A+ VA2 > 0 A+ v/ Ahg > 0 ~ (Res)” + RedsTm;
/ V\4/((Im)\5) + ReAsImAs > 0
These were already These conditions were
implemented in - «—— 2HDM Type I not considered in
previous works previous work
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Benchmark points from previous analyses

Parameter | case A | case B | case C | case D | case E
Uy =W 245.925 | 245.936 | 245.951 | 245.917 | 245.948
Vg = V2 6.086 5.595 4.921 6.387 5.077
Vg = U3 —57.761 | —36.470 | —57.919 | —30.746 | —17.146

tan 8 = v, /ug | 40.410 | 43.957 | 49.977 | 38.503 | 48.441
A1 0.063 0.064 0.066 0.064 0.065
A2 —7.978 | 8.414 | —2.000 | 2.948 | 10.382
A3 —6.344 | —2.675 | 6.242 | —1.724 | —0.706
A 1.859 2.158 | —3.633 | 10.837 | —2.796
A5 —11.384| —-11.070| 9.009 |-—11.460|—12.000
A6 2.888 1228 0.866 1.351 L5324
A7 —0.282 | —0.252 | 0.180 | —0.298 | —0.248
A8 —1.363 | —1.346 | —10.845| —11.510| 7.033

A.Carcamo Hernandez, S.F.King, H.Lee, Phys. Rev. D 103, 115024 (2021)
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Benchmark points from previous analyses

Small vev for the singlet

Big values of tan beta

T~

The scalar potential is

not bounded from below \
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A.Carcamo Hernandez, S.F.King, H.Lee, Phys. Rev. D 103, 115024 (2021)
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Almost non-perturbative
quartic couplings
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Benchmark points from previous analyses

Small vev for the singlet

Big values of tan beta

The scalar potential is
not bounded from below

Almost non-perturbative
quartic couplings

Their perturbativity
condition is given by

g,y(NP) < V4ar
ANP) < 47
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New Physics contributions to g-2

2

Aa, = Z T n;MQ (!y 1+ |y \2) QT (z45) — QiG1 (245)]
Z¥]

My, .
_ My My, Re (yL y%*) [Qj.FQ (ZUU) — ng2 (xw)]

result d ®

Aa, = (2.49 +0.48) x 1077 o

Discrepancy is now at ~5.1 0

—— ——— +——+
Standard Model Experiment

Prediction Average

175 180 185 190 195 200 205 210 215
9
auX'IO -1165900

Bennet et al, Phys. Rev. D 73 (2006) 072003 (hep-ex/0602035)
Muon g-2 Collaboration, Phys. Rev. Lett. 126 (2021) 141801
Muon g-2 Collaboration, arXiv: 2308.06230
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Aa, = Z T n;MQ (!y 1+ |y \2) QT (z45) — QiG1 (245)]
Z¥]

My, .
_ My My, Re (yL y%*) [Qj.FQ (ZUU) — ng2 (xw)]

result d ®

Aa, = (2.49 +0.48) x 1077 o

Discrepancy is now at ~5.1 0

— +——+
et gy g
175 180 185 190 195 200 205 210 215
a,x10° - 1165900
Lattice Bennet et al, Phys. Rev. D 73 (2006) 072003 (hep-ex/0602035)
22? Muon g-2 Collaboration, Phys. Rev. Lett. 126 (2021) 141801

Muon g-2 Collaboration, arXiv: 2308.06230
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New Physics contributions to g-2

W SR L > 7 % > : : » I

hi23,a1,2 Ni234
Daniele Rizzo
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Perturbativity and g-2

We define the cutoff energy for the model by requiring that any New Physics wrt
the model is at such an energy scale that the corrections to g-2 are negligible.
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Perturbativity and g-2

We define the cutoff energy for the model by requiring that any New Physics wrt
the model is at such an energy scale that the corrections to g-2 are negligible.

I myv
B 16m2 A2 JL

(A) yr(A)

n National Center for Nuclear Research, Warsaw, Poland




Perturbativity and g-2

We define the cutoff energy for the model by requiring that any New Physics wrt
the model is at such an energy scale that the corrections to g-2 are negligible.

Agh I myv

u 1672 A2 yr(N) yr(A)

By requiring that such correction is smaller
than 30 and in the most pessimistic scenario - A Z 50 TeV

yr(A) = yr(A) = Vv
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Perturbativity and g-2

We define the cutoff energy for the model by requiring that any New Physics wrt
the model is at such an energy scale that the corrections to g-2 are negligible.

Agh I myv

uw ™ 1672 A2 yr(A) yr(A)

By requiring that such correction is smaller
than 30 and in the most pessimistic scenario - A Z 50 TeV

yr(A) = yr(A) = Vv

g,y(NP) < Vdr
A(NP) < 47
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Perturbativity and g-2

We define the cutoff energy for the model by requiring that any New Physics wrt
the model is at such an energy scale that the corrections to g-2 are negligible.

1 m,v
Al ~ 1y () e

By requiring that such correction is smaller
than 30 and in the most pessimistic scenario - A Z 50 TeV

yr(A) = yr(A) = VAT

g, P) i 9,y(NP) S 1
P) 2 A(NP) < 2

All benchmark point from previous works are this way excluded.
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New Physics contributions to g-2

Contributions to Aa,, x 109

Charged scalars CP-even scalars
Loop BP1 BP?2 BP3 || Loop | BPI BP2 BP3
| 5 |
ht, N34 hy, Es
b, Niot ” ho EL |

CP-o0dd scalars [
a By | H ha, E: ‘
ar, E» hs, Eo
ay, By | h B |
ay, By I Total
b 5o | |

m National Center for Nuclear Research, Warsaw, Poland




New Physics contributions to g-2

Contributions to Aa,, x 109

Charged scalars CP-even scalars
Loop BP1 BP?2 BP3 || Loop | BPI ﬂ BP2 BP3
h*, Ny o hy, By
h*, N34 hy, Eo
h*, Niot ” ha, B ‘
CP-odd scalars || ho, Fs ‘
ay, By | | hs, By
ay, E2 h3: E2
asz, Fh | h, Exot ‘
as, By || Mt al
Y
a, Eot || Aay,

Contributions given by these
diagrams have been computed
already in previous works

h1,2,3, a1,2

National Center for Nuclear Research, Warsaw, Poland
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New Physics contributions to g-2

Contributions to Aa,, x 109

Charged scalars CP-even scalars
Loop BP1 | BQ . BP3 || Toop | BPI BP2 BP3
h*, Ny o hy, By
h*, N34 hy, Eo
h*, Niot ” ha, B ‘
CP-odd scalars \ || ha, B ‘
a1, B | hs, B
ay, Es
az, By ‘
ay, By || Tatal
—_— Y
a, Eot || Aay,

Contributions given by this PR

diagram have not been o
considered in previous works /

Ni23.4

National Center for Nuclear Research, Warsaw, Poland
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New Physics contributions to g-2

Contributions to Aa,, x 109

Charged scalars CP-even scalars
Loop | BP1 | BP2 | BP3 || Toop | BPL | BP2 | BP3
hE Ny, ‘ ~1.076 ‘ —0.792 —0.942 || hy, Ey ‘ ~0.003 | ~0.001 ‘ —0.009
ht, Ny 4 3.300 2.808 3.153 hy, Es 0.003 0.001 0.009
W Nee | 2225 | 2106 | 2211 || heEr | 0409 | —052 | —0.969
CP-0dd scalars | heEy | 0a3m | o0sas | 09%
a1, By ‘ 0.425 0.528 0.938 H ha, By ‘ 0.018 | 0.115 ‘ 0.076
ay, By —0.544 —0.611 ~1.529 hs, Es —0.017 ~0.127 ~0.076
as, B | 0033 | —0135 | 0071 || hEe | 0032 | 0020 | 002
a,B; | 0110 | 0196 | o621 || Total
@B | —0015 | —0028 | 0041 | Aq, | 2215 | 2100 | 2196

The deviation from the experimental measurement of g-2 can be explained
within this model.

The main contribution to g-2 in mediated by charged scalars and neutrinos!
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New Physics Spectra
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New Physics Spectra

VL Quarks
U,-» ~1500 GeV
D.:—- ~1500 GeV

U,—> ~1700-1900 GeV
D;—- ~2900-3600 GeV

VL Leptons

N.i,— ~200 GeV
N3 4— ~500-600 GeV
E. - ~500-600 GeV
E, - ~550-650 GeV

CP-Even Scalars CP-Odd Scalars Charged Scalars
hi—» 125 GeV a1— ~400 GeV h: - ~400 GeV
h, » ~400 GeV a, - ~450-600 GeV

hs = ~600-800 GeV
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New Physics Spectra

VL Quarks
P \/(Mf)
U,—-» ~1500 GeV

D.— ~1500 GeV
U > ~1700-1900 GeV . o \/MQ
D, ~2900-3600 GeV

(M ylv,)?
(2505)% + 2(M)?

1
> 5 (0o -

U¢$34)

VL Leptons

N.i,— ~200 GeV
N3 4— ~500-600 GeV
E. - ~500-600 GeV
E, - ~550-650 GeV

CP-Even Scalars CP-Odd Scalars Charged Scalars

hi—» 125 GeV a:— ~400 GeV h.: = ~400 GeV
h, - ~400 GeV a>— ~450-600 GeV
hs » ~600-800 GeV
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New Physics Spectra

Almost degenerative
because depend on the

VL Quarks - \/(Mf)z i 1(v¢$§4)2 _ (Mfy}lb3vu)2
Ui> ~1500  Gev— " : (@sva)? + 27
D; » ~1500 GeV

Us> ~1700-1900 GeV “a ~ \/MQ - (0gaR)?

D, - ~2900-3600 GeV

VL Leptons

Ni>— ~200 GeV
Ns3s— ~500-600 GeV
E. - ~500-600 GeV
E. - ~550-650 GeV

CP-Even Scalars

h, - 125 GeV
h,— ~400 GeV
hs - ~600-800 GeV
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New Physics Spectra

VL Quarks Q, u

) \/(Mf)2 b o (0ga$)? - Q(M4 y43vu)2@
U; » ~1500 GevV— 2 (w5306)% + 2(M)?
D.—- ~1500 GeV\ Almost degenerative
U,—-» ~1700-1900 GeV \/ M2)2 %%4) because depend on the
D, - ~2900-3600 GeV mass of the VL doublet
VL Leptons
N.,— ~200 GeV
N34 — ~500-600 GeV } \/ ,
E, - ~500-600 GeV 5 (o)
E. — ~550-650 GeV
CP-Even Scalars CP-Odd Scalars Charged Scalars
h,—» 125 GeV a: - ~400 GeV h: - ~400 GeV
h, » ~400 GeV a; » ~450-600 GeV

hs = ~600-800 GeV
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New Physics Spectra

VL Quarks ~ \/(Mf)Q + l(vqu:%)? _ (Mfyffgvuy

U - ~1500 GevV— . (w5)v)? + 2(M7)?

D:1—- ~1500 GeV\ Almost degenerative
U,—-» ~1700-1900 GeV \/ M2)2 v¢x34) because depend on the
D, - ~2900-3600 GeV mass of the VL doublet
VL Leptons

N.,— ~200 GeV = Strongly constrained by g-2
Ns.— ~500-600 GeV

E; — ~500-600 GeV} \/ 5ok

E. - ~550-650 GeV

CP-Even Scalars CP-Odd Scalars arged Scalars
hi—-» 125 GeV a;— ~400 GeV h: - ~400 GeV

h, - ~400 V a>— ~450-60
hs - ~600-800 GeV Can be tested in Run 3
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Conclusions

* | have discussed a NP model which can explain SM fermion’s mass generation
(and mixings) in a completely new way (SM-like interactions are not allowed).

« We have re-assessed findings from previous works. The main result is a
thorough study of the perturbativity of the model, investigated by requiring
that the observable do not get corrections from possible UV completions.

« When imposing conditions on the parameter space (SM masses and couplings,
vacuum stability, perturbativity) the number of free parameters gets drastically
reduced, preventing the model from having a too big parameter space.

« We have presented (c.f. paper) three benchmark points which accommodate
all the physical requirements and explain the deviation in the muon g-2.

* Incidentally, the perturbativity of the benchmark points is guaranteed up to a
much higher energy scale (1000 TeV) than the theoretical value (50 TeV).

 The main contribution to g-2 is the loop with neutrino and charged scalar.

« The benchmark points can be tested at the LHC: discovery/exclusion.
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CKM Mixing Matrix

Reduced CKM matrix

2y 1 — xid/2 Lud LudXd
VC?{M ~ —Lud 1 — xid/z g — T
—TyTyud Ty — Xd 1
Q u u Q
x4 M, Ty M,
rq = Y2 B 0017 2, = 2B £ 0023 2= @ ~ 0.22
y43x34M y43x34M 3/24
With only 1 VL family
it is not possible to
1/ eTp V3><3 0 fit all the elemer]ts
‘ CKM | CKM! __ 0 of the CKM matrix!
5| exp — .
CKM 8.8870.23 0.01
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Mass generation for fermions

Q. u
) \/(Mf)2 + 1(1qu551::§;24)2 M pigt).
2 (w5104)% + 2(My)?

My

1

2(M3'yj30u)?
+ (vg3)? + (vp2Yy)?

1 1
My, =~ \/(]\ﬁb)2 + 5(%3723)2 + §(v¢x’22)2 + 2(My)?

1 N 1 1
M, = JOr22 + dpaBe Mo O+ L a2 + Ly

1 1
Mp, ~ \/(Mf)2 + §(U¢ﬂ?§4)2 Mg, ~ \/(Mf)2 + 5 (05253)% + 5 (vp295)°
N vy L L9
My, = Mn, = M, My, = My, = [ (My)? + 5(%3334)
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Scanning methodology

Parameter Space

Scalar sector

ve  [1000,1500]
A5 [=0.2,0.0]

b2, [4,64] x 10*
Xe  [=2.0,42.0]

he  [-2.0,42.0]

tan 8 [2,50]
‘ Ar [~0.01,40.01]

M [-2.0,42.0]

A3 [0.24,0.28]
As [=1.0,41.0]

Lepton sector

ys,  [=0.7,40.7)  |ySs  [~1.0,41.0] |yt [-1.0,41.0] x 10710 |y [<1.0,41.0] |MS =+ [200,1000]
ye, [-1.0,41.0] |a% [-1.0,+1.0] |y5,  [~1.0,+1.0] x 10710 | [-1.0,+1.0] |MY +[200,1000]
b [-1.0,+1.0] |a% [-1.0,4+1.0] |g5, [-1.0,41.0] x 10710 |y [-1.0,41.0] |MF =[200,1000]

Quark sector

vy, [-1.0,4+1.0] |y% [~1.4,+1.4] |y¢, [-0.7,+0.7] yd  [-1.0,+1.0] |M{ = [1200,4000]
vy, [-1.4,4+14] |2% [-1.0,+1.0] |vy4, [-1.0,+1.0] x4, [~1.0,+1.0] |M} +£[1200,4000]
t$, [-1.0,+1.0] |zY% [-1.4,+14] |y¢, [-1.0,+1.0] zd,  [-1.0,+1.0] |MZ +[1200,4000]

Minimization of a x? function
to determine benchmark points.

m National Center for Nuclear Research, Warsaw, Poland
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Benchmark Points

Scalar sector

BP1 BP2 BP3 BP1 BP2 BP3

tan (3 13 8 12 A1 0.258 0.258 0.258
Uy 245.3 244.3 245.2 A2 0.514 0.153 0.623
vy 18.9 30.5 20.4 A3 0.257 0.260 0.256
Vg 1015 1077 1012 A4 0.552 0.304 0.167
p? —7.8x10% | —6.6 x 10% | —7.6 x 10° A5 —0.039 —0.072 —0.061
pfi —82x10% | —8.6x10* | —3.4 x 10* A6 0.370 0.487 0.663
p2 | —4.9 x 10* | —9.4x 10* | —2.3 x 10° A7 0.001 0.002 0.002
pzb 1.4 x 10° 1.9 x 10° 1.1 x 10° As 0.254 0.423 0.417

Mass parameters

BP1 BP2 BP3 BP1 BP2 BP3

My —1317 1405 1334 My —o17 —57H 533

M —3644 3068 —2882 My 204 —212 217
M ~1384 1443 1322 MF —206 —222 —202
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Benchmark Points

Quark sector

Lepton sector

BP1 BP2 BP3 BP1 BP2 BP3
Y —0.051 —0.049 0.050 YS, 0.028 —0.015 0.022
Y4y —0.980 1.185 —1.024 S, —0.895 0.612 0.790
x$, 0.924 —0.842 —0.877 xZ 0.616 —0.729 0.724
Yl 1.382 1.093 —1.337 S —0.223 0.144 —0.191
Tl 0.550 0.821 —0.595 %5 0.156 0.165 0.188
Ty 1.286 1.261 1.263 54 —0.168 0.228 —0.205
yd, —0.022 0.035 0.026 Y, | —2x107% | 5x107 | 3x107H
yd, 0.096 0.151 —0.113 y¥, | 3x1071 | 8x 1072 | 6x 107!
o —0.684 0.274 0.267 yh, | =5 x107* | 9x 107" | 9x 107t
e —0.672 —0.489 0.656 Y1a —0.824 —0.674 —0.674
x4, —0.371 —0.110 0.225 v —0.895 —0.874 —0.896
x4, —0.160 0.072 —0.127 Y34 0.701 0.744 —0.812
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SM fermions

BP1 BP2 BP3 BP1 BP2 BP3
me 1.262 1.282 1.259 my 0.110 0.110 0.110
my 172.7 172.8 172.6 mr 1.864 1.756 1.765
ms 0.089 0.093 0.091 My, [10710] 4.659 6.587 0.252
my 4.169 4.196 4.175 my, [1071°] 8.253 18.38 20.95
NP fermions
Quark sector Lepton sector
BP1 BP2 BP3 BP1 BP2 BP3
My, 1495 1561 1440 Mg, 487 596 554
My, 1708 1842 1704 Mg, 543 615 570
Mp, 1534 1579 1464 My, , 205 214 218
Mp, 3655 3070 2888 My, , 4883 598 556
Scalars
BP1 BP2 BP3 BP1 BP2 BP3
My, 125 125 125 M,, 362 411 433
My, 362 412 435 M,, 532 614 469
My, 617 752 824 My 384 423 440
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