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SSB without mass parameters



The  CW / GW  mechanism

We look at the scalar potential along the direction of the field h that gets a vev v
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All particle masses are in the form , with 
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One-loop CW potential:
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(the tree-level minimum condition implies  v = 0  or      = 0 )  
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The vev is connected to the scale 
via “dimensional transmutation”:
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The scalar potential becomes:
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Does it 
work?

SM:
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And the loop-induced mass of h  is:
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We can choose a scale          such that                       . The minimum condition implies:
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A simple realization:  the scale-invariant THDM

• 1201.4891   Lee, Pilaftsis                                                                                  
Radiative corrections to scalar masses and mixing in a scale invariant THDM

• 1808.07927   Lane, Shepherd                                                                                 
Natural stabilization of the Higgs boson’s mass and alignment
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• 2509.14708   Nhi, Senaha                                                                           
Exploring CP violation and vanishing eEDM in a scale-invariant general 2HDM
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Scale-invariant THDM at the “tree level”
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Z2-symmetric potential  ( no mass terms = classical scale invariance )
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Neutral scalar, pseudoscalar and charged 
sectors all diagonalized by the same rotation:
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“Tree-level” masses:
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Also directly in the “Higgs basis”:

Minimum conditions for v  ≠ 0 :
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“Tree-level” masses:
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One-loop corrections in the literature  [Lee-Pilaftsis, Lane et al.]
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Effective-potential 
approach:
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Bad assumption for the field-dependent masses in Lee-Pilaftsis, later borrowed by Lane et al. :
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This works along the h direction, but misses mixed terms in the scalar potential:

[1201.4891]



Compute the correct field-dependent masses accounting for all of the mixed terms? 



Compute the correct field-dependent masses accounting for all of the mixed terms? 

We bypass all complications with a diagrammatic calculation

The effective-potential approx (i.e., p2 =0) is anyway inadequate for the heavy-boson masses



The minimum conditions at one loop

Z2-symmetric basis:

Higgs basis:
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The Gildener-Weinberg scale is defined by
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Eichten, Lane:  tree-level minimum conditions “true at all orders” at QGW

[ flat direction of the tree-level potential along h ]
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Some questionable claims in the literature:

However, the calculation can be performed at any reasonable scale Q  of  
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Eichten, Lane:  tree-level minimum conditions “true at all orders” at QGW

[ flat direction of the tree-level potential along h ]

Nhi, Senaha:  “maintain” both 
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⇤6(QGW) = 0and (hence,                      )
<latexit sha1_base64="QNEccZTn1P3Latx/iVpPYJDwsOc=">AAAB8HicdVDLSsNAFJ3UV62vqks3g0VwVSZBYrsoFNx0WaEvaUOYTCft0MkkzEyEEvoVblwo4tbPceffOGkrqOiBC4dz7uXee4KEM6UR+rAKG5tb2zvF3dLe/sHhUfn4pKfiVBLaJTGP5SDAinImaFczzekgkRRHAaf9YHaT+/17KhWLRUfPE+pFeCJYyAjWRrrr+NNGx281kF+uoCoycF2YE7uGbEPq9Zrj1KG9tBCqgDXafvl9NI5JGlGhCcdKDW2UaC/DUjPC6aI0ShVNMJnhCR0aKnBElZctD17AC6OMYRhLU0LDpfp9IsORUvMoMJ0R1lP128vFv7xhqsOalzGRpJoKsloUphzqGObfwzGTlGg+NwQTycytkEyxxESbjEomhK9P4f+k51Rtt+reXlWazjqOIjgD5+AS2OAaNEELtEEXEBCBB/AEni1pPVov1uuqtWCtZ07BD1hvn+UXj8w=</latexit>

Th = TH = 0

X

Arbitrary restriction

on the parameter space!

Some questionable claims in the literature:

However, the calculation can be performed at any reasonable scale Q  of  
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One-loop-corrected mass matrices
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Computed all tadpoles and self-energies with FeynArts, in a generic      gauge
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Compared with S.P. Martin’s general formulas, found      discrepancies in 
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[ Problem with Goldstone-ghost-ghost couplings, already noticed by Goodsell & Paßehr ]
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Pole masses for the physical scalars

<latexit sha1_base64="z4R2M5BfMaeEmuYKChnbOL3pX5w="></latexit>

M2
h

= ⇧hh(0) � 3
Th

v

M2
H

= � �345p
2GF

� m2
H

�v2

v2
+ Re⇧HH(m2

H
) � 3

eT
v

M2
A

= � �5p
2GF

� m2
A

�v2

v2
+ Re⇧AA(m

2
A
) �

eT
v

M2
H± = � �45

2
p
2GF

� m2
H±

�v2

v2
+ Re⇧H±H⌥(m2

H±) �
eT
v

<latexit sha1_base64="eAd8hRptKNpAVMrWRRBTrrsJFi4="></latexit>

(
p
2GF )

�1 = v2 + �v2 , �v2 = v2

⇧WW (0)

m2
W

� �VB

�

All pole masses are gauge- and scale-independent at the one-loop order

Mixing is a two-loop effect, but we can compute         and         as eigenvalues 
of the full mass matrix               computed at             and                , respectively.
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Strict one-loop expansion:
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Notable results:
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When devising benchmark scenarios, Mh = 125 GeV fixes one of the BSM Higgs masses

[ Note: works only for tanß < 1 ]

But what masses are we actually fixing?

We will identify the 
tree-level masses with: 
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Different scale choices = different scenarios; and we could even choose to fix the pole masses!

A two-loop calculation of the mass corrections would resolve the ambiguities 

We can fix another mass by requiring                                  ( one-loop alignment )   
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Note:  no ambiguities if we fix directly                                                  at some scale Q !
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Numerical examples
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�3 fixed by  Mh = 125 GeV ,  i.e., 
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<latexit sha1_base64="L/baIK5NuojBCPSph08Bufyr7rQ=">AAAB/HicdVDLSsNAFJ34rPUV7dLNYBFclaTU2C6EghuXFewD2hAmk0k7dDIJMxMhhPorblwo4tYPceffOOkDVPTAwOGcc7l3jp8wKpVlfRpr6xubW9ulnfLu3v7BoXl03JNxKjDp4pjFYuAjSRjlpKuoYmSQCIIin5G+P70u/P49EZLG/E5lCXEjNOY0pBgpLXlmZcR0OEBe42rFLjyzatUsDceBBbGblq1Jq9Ws11vQnluWVQVLdDzzYxTEOI0IV5ghKYe2lSg3R0JRzMisPEolSRCeojEZaspRRKSbz4+fwTOtBDCMhX5cwbn6fSJHkZRZ5OtkhNRE/vYK8S9vmKqw6eaUJ6kiHC8WhSmDKoZFEzCggmDFMk0QFlTfCvEECYSV7qusS1j9FP5PevWa7dSc20a1XV/WUQIn4BScAxtcgja4AR3QBRhk4BE8gxfjwXgyXo23RXTNWM5UwA8Y719AepR/</latexit>

�4 = �5

<latexit sha1_base64="fCmJgyo93IH38qR7IvSAgFVPfks="></latexit>

(mA = mH± , �⇢ = 0 )

<latexit sha1_base64="VDc0BYUULUCHCbHhH7HxMxwMU80=">AAAB8nicdVBNS8NAEN3Ur1q/qh69LBbBU0mCxPYgFLx4rGA/oAlls920SzebsDsRSujP8OJBEa/+Gm/+GzdtBRV9MPB4b4aZeWEquAbb/rBKa+sbm1vl7crO7t7+QfXwqKuTTFHWoYlIVD8kmgkuWQc4CNZPFSNxKFgvnF4Xfu+eKc0TeQezlAUxGUsecUrASAMfiPRDBuTKHVZrdt028DxcEKdhO4Y0mw3XbWJnYdl2Da3QHlbf/VFCs5hJoIJoPXDsFIKcKOBUsHnFzzRLCZ2SMRsYKknMdJAvTp7jM6OMcJQoUxLwQv0+kZNY61kcms6YwET/9grxL2+QQdQIci7TDJiky0VRJjAkuPgfj7hiFMTMEEIVN7diOiGKUDApVUwIX5/i/0nXrTte3bu9qLXcVRxldIJO0Tly0CVqoRvURh1EUYIe0BN6tsB6tF6s12VryVrNHKMfsN4+ASbpkSY=</latexit>

tan� = 2

<latexit sha1_base64="C8+QmKCnH36wB4e6lBLFisKhltc=">AAAB8HicdVDNSgMxGMzWv1r/qh69BIvgqWRXWdtbwYvHCrZW2qVks9k2NMkuSVYoS5/CiwdFvPo43nwbs20FFR0IDDPzke+bMOVMG4Q+nNLK6tr6RnmzsrW9s7tX3T/o6iRThHZIwhPVC7GmnEnaMcxw2ksVxSLk9DacXBb+7T1VmiXyxkxTGgg8kixmBBsr3Q24jUZ4eDas1lAdWfg+LIjbQK4lzWbD85rQnVsI1cAS7WH1fRAlJBNUGsKx1n0XpSbIsTKMcDqrDDJNU0wmeET7lkosqA7y+cIzeGKVCMaJsk8aOFe/T+RYaD0VoU0KbMb6t1eIf3n9zMSNIGcyzQyVZPFRnHFoElhcDyOmKDF8agkmitldIRljhYmxHVVsCV+Xwv9J16u7ft2/Pq+1vGUdZXAEjsEpcMEFaIEr0AYdQIAAD+AJPDvKeXRenNdFtOQsZw7BDzhvn7/ekFs=</latexit>

�3 fixed by  Mh = 125 GeV ,  i.e., 
<latexit sha1_base64="dAVuRWHfWHc/4iLntCQmAF6iApQ="></latexit>

m4
H
+m4

A
+ 2m4

H± ⇡ (540 GeV)4

<latexit sha1_base64="mowfbgQimFTsoQ0tkASOlYKuZN0="></latexit>

V ⇡ 0.99 , t ⇡ 1.06

h’  couplings:

<latexit sha1_base64="v6TA9O2SjIPbvYbE1nDwfA8SCIA="></latexit>

b,⌧ ⇡ 1.06 (I) , . 0.74 (II)
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Benchmark 
scenario A:

<latexit sha1_base64="L/baIK5NuojBCPSph08Bufyr7rQ=">AAAB/HicdVDLSsNAFJ34rPUV7dLNYBFclaTU2C6EghuXFewD2hAmk0k7dDIJMxMhhPorblwo4tYPceffOOkDVPTAwOGcc7l3jp8wKpVlfRpr6xubW9ulnfLu3v7BoXl03JNxKjDp4pjFYuAjSRjlpKuoYmSQCIIin5G+P70u/P49EZLG/E5lCXEjNOY0pBgpLXlmZcR0OEBe42rFLjyzatUsDceBBbGblq1Jq9Ws11vQnluWVQVLdDzzYxTEOI0IV5ghKYe2lSg3R0JRzMisPEolSRCeojEZaspRRKSbz4+fwTOtBDCMhX5cwbn6fSJHkZRZ5OtkhNRE/vYK8S9vmKqw6eaUJ6kiHC8WhSmDKoZFEzCggmDFMk0QFlTfCvEECYSV7qusS1j9FP5PevWa7dSc20a1XV/WUQIn4BScAxtcgja4AR3QBRhk4BE8gxfjwXgyXo23RXTNWM5UwA8Y719AepR/</latexit>

�4 = �5

<latexit sha1_base64="fCmJgyo93IH38qR7IvSAgFVPfks="></latexit>

(mA = mH± , �⇢ = 0 )

<latexit sha1_base64="VDc0BYUULUCHCbHhH7HxMxwMU80=">AAAB8nicdVBNS8NAEN3Ur1q/qh69LBbBU0mCxPYgFLx4rGA/oAlls920SzebsDsRSujP8OJBEa/+Gm/+GzdtBRV9MPB4b4aZeWEquAbb/rBKa+sbm1vl7crO7t7+QfXwqKuTTFHWoYlIVD8kmgkuWQc4CNZPFSNxKFgvnF4Xfu+eKc0TeQezlAUxGUsecUrASAMfiPRDBuTKHVZrdt028DxcEKdhO4Y0mw3XbWJnYdl2Da3QHlbf/VFCs5hJoIJoPXDsFIKcKOBUsHnFzzRLCZ2SMRsYKknMdJAvTp7jM6OMcJQoUxLwQv0+kZNY61kcms6YwET/9grxL2+QQdQIci7TDJiky0VRJjAkuPgfj7hiFMTMEEIVN7diOiGKUDApVUwIX5/i/0nXrTte3bu9qLXcVRxldIJO0Tly0CVqoRvURh1EUYIe0BN6tsB6tF6s12VryVrNHKMfsN4+ASbpkSY=</latexit>

tan� = 2

<latexit sha1_base64="C8+QmKCnH36wB4e6lBLFisKhltc=">AAAB8HicdVDNSgMxGMzWv1r/qh69BIvgqWRXWdtbwYvHCrZW2qVks9k2NMkuSVYoS5/CiwdFvPo43nwbs20FFR0IDDPzke+bMOVMG4Q+nNLK6tr6RnmzsrW9s7tX3T/o6iRThHZIwhPVC7GmnEnaMcxw2ksVxSLk9DacXBb+7T1VmiXyxkxTGgg8kixmBBsr3Q24jUZ4eDas1lAdWfg+LIjbQK4lzWbD85rQnVsI1cAS7WH1fRAlJBNUGsKx1n0XpSbIsTKMcDqrDDJNU0wmeET7lkosqA7y+cIzeGKVCMaJsk8aOFe/T+RYaD0VoU0KbMb6t1eIf3n9zMSNIGcyzQyVZPFRnHFoElhcDyOmKDF8agkmitldIRljhYmxHVVsCV+Xwv9J16u7ft2/Pq+1vGUdZXAEjsEpcMEFaIEr0AYdQIAAD+AJPDvKeXRenNdFtOQsZw7BDzhvn7/ekFs=</latexit>

�3 fixed by  Mh = 125 GeV ,  i.e., 
<latexit sha1_base64="dAVuRWHfWHc/4iLntCQmAF6iApQ="></latexit>

m4
H
+m4

A
+ 2m4

H± ⇡ (540 GeV)4

Eichten-Lane
2209.06632

<latexit sha1_base64="mowfbgQimFTsoQ0tkASOlYKuZN0="></latexit>

V ⇡ 0.99 , t ⇡ 1.06

h’  couplings:

<latexit sha1_base64="v6TA9O2SjIPbvYbE1nDwfA8SCIA="></latexit>

b,⌧ ⇡ 1.06 (I) , . 0.74 (II)



Benchmark 
scenario A:

<latexit sha1_base64="L/baIK5NuojBCPSph08Bufyr7rQ=">AAAB/HicdVDLSsNAFJ34rPUV7dLNYBFclaTU2C6EghuXFewD2hAmk0k7dDIJMxMhhPorblwo4tYPceffOOkDVPTAwOGcc7l3jp8wKpVlfRpr6xubW9ulnfLu3v7BoXl03JNxKjDp4pjFYuAjSRjlpKuoYmSQCIIin5G+P70u/P49EZLG/E5lCXEjNOY0pBgpLXlmZcR0OEBe42rFLjyzatUsDceBBbGblq1Jq9Ws11vQnluWVQVLdDzzYxTEOI0IV5ghKYe2lSg3R0JRzMisPEolSRCeojEZaspRRKSbz4+fwTOtBDCMhX5cwbn6fSJHkZRZ5OtkhNRE/vYK8S9vmKqw6eaUJ6kiHC8WhSmDKoZFEzCggmDFMk0QFlTfCvEECYSV7qusS1j9FP5PevWa7dSc20a1XV/WUQIn4BScAxtcgja4AR3QBRhk4BE8gxfjwXgyXo23RXTNWM5UwA8Y719AepR/</latexit>

�4 = �5

<latexit sha1_base64="fCmJgyo93IH38qR7IvSAgFVPfks="></latexit>

(mA = mH± , �⇢ = 0 )

<latexit sha1_base64="VDc0BYUULUCHCbHhH7HxMxwMU80=">AAAB8nicdVBNS8NAEN3Ur1q/qh69LBbBU0mCxPYgFLx4rGA/oAlls920SzebsDsRSujP8OJBEa/+Gm/+GzdtBRV9MPB4b4aZeWEquAbb/rBKa+sbm1vl7crO7t7+QfXwqKuTTFHWoYlIVD8kmgkuWQc4CNZPFSNxKFgvnF4Xfu+eKc0TeQezlAUxGUsecUrASAMfiPRDBuTKHVZrdt028DxcEKdhO4Y0mw3XbWJnYdl2Da3QHlbf/VFCs5hJoIJoPXDsFIKcKOBUsHnFzzRLCZ2SMRsYKknMdJAvTp7jM6OMcJQoUxLwQv0+kZNY61kcms6YwET/9grxL2+QQdQIci7TDJiky0VRJjAkuPgfj7hiFMTMEEIVN7diOiGKUDApVUwIX5/i/0nXrTte3bu9qLXcVRxldIJO0Tly0CVqoRvURh1EUYIe0BN6tsB6tF6s12VryVrNHKMfsN4+ASbpkSY=</latexit>

tan� = 2

<latexit sha1_base64="C8+QmKCnH36wB4e6lBLFisKhltc=">AAAB8HicdVDNSgMxGMzWv1r/qh69BIvgqWRXWdtbwYvHCrZW2qVks9k2NMkuSVYoS5/CiwdFvPo43nwbs20FFR0IDDPzke+bMOVMG4Q+nNLK6tr6RnmzsrW9s7tX3T/o6iRThHZIwhPVC7GmnEnaMcxw2ksVxSLk9DacXBb+7T1VmiXyxkxTGgg8kixmBBsr3Q24jUZ4eDas1lAdWfg+LIjbQK4lzWbD85rQnVsI1cAS7WH1fRAlJBNUGsKx1n0XpSbIsTKMcDqrDDJNU0wmeET7lkosqA7y+cIzeGKVCMaJsk8aOFe/T+RYaD0VoU0KbMb6t1eIf3n9zMSNIGcyzQyVZPFRnHFoElhcDyOmKDF8agkmitldIRljhYmxHVVsCV+Xwv9J16u7ft2/Pq+1vGUdZXAEjsEpcMEFaIEr0AYdQIAAD+AJPDvKeXRenNdFtOQsZw7BDzhvn7/ekFs=</latexit>

�3 fixed by  Mh = 125 GeV ,  i.e., 
<latexit sha1_base64="dAVuRWHfWHc/4iLntCQmAF6iApQ="></latexit>

m4
H
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A
+ 2m4

H± ⇡ (540 GeV)4
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SO(3) symmetry! 



Benchmark 
scenario B:
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    1-loop<latexit sha1_base64="CHA3HqjoGDBJ8HMnVU9RZqqQSHU="></latexit>

Q = QGW

<latexit sha1_base64="IjD8ur8rGI4po6Y/tHVawBZJ94g="></latexit>

Q = mA,mH±

<latexit sha1_base64="L/baIK5NuojBCPSph08Bufyr7rQ=">AAAB/HicdVDLSsNAFJ34rPUV7dLNYBFclaTU2C6EghuXFewD2hAmk0k7dDIJMxMhhPorblwo4tYPceffOOkDVPTAwOGcc7l3jp8wKpVlfRpr6xubW9ulnfLu3v7BoXl03JNxKjDp4pjFYuAjSRjlpKuoYmSQCIIin5G+P70u/P49EZLG/E5lCXEjNOY0pBgpLXlmZcR0OEBe42rFLjyzatUsDceBBbGblq1Jq9Ws11vQnluWVQVLdDzzYxTEOI0IV5ghKYe2lSg3R0JRzMisPEolSRCeojEZaspRRKSbz4+fwTOtBDCMhX5cwbn6fSJHkZRZ5OtkhNRE/vYK8S9vmKqw6eaUJ6kiHC8WhSmDKoZFEzCggmDFMk0QFlTfCvEECYSV7qusS1j9FP5PevWa7dSc20a1XV/WUQIn4BScAxtcgja4AR3QBRhk4BE8gxfjwXgyXo23RXTNWM5UwA8Y719AepR/</latexit>

�4 = �5

<latexit sha1_base64="fCmJgyo93IH38qR7IvSAgFVPfks="></latexit>

(mA = mH± , �⇢ = 0 )

<latexit sha1_base64="C8+QmKCnH36wB4e6lBLFisKhltc=">AAAB8HicdVDNSgMxGMzWv1r/qh69BIvgqWRXWdtbwYvHCrZW2qVks9k2NMkuSVYoS5/CiwdFvPo43nwbs20FFR0IDDPzke+bMOVMG4Q+nNLK6tr6RnmzsrW9s7tX3T/o6iRThHZIwhPVC7GmnEnaMcxw2ksVxSLk9DacXBb+7T1VmiXyxkxTGgg8kixmBBsr3Q24jUZ4eDas1lAdWfg+LIjbQK4lzWbD85rQnVsI1cAS7WH1fRAlJBNUGsKx1n0XpSbIsTKMcDqrDDJNU0wmeET7lkosqA7y+cIzeGKVCMaJsk8aOFe/T+RYaD0VoU0KbMb6t1eIf3n9zMSNIGcyzQyVZPFRnHFoElhcDyOmKDF8agkmitldIRljhYmxHVVsCV+Xwv9J16u7ft2/Pq+1vGUdZXAEjsEpcMEFaIEr0AYdQIAAD+AJPDvKeXRenNdFtOQsZw7BDzhvn7/ekFs=</latexit>

�3 fixed by  Mh = 125 GeV ,  i.e., 
<latexit sha1_base64="dAVuRWHfWHc/4iLntCQmAF6iApQ="></latexit>

m4
H
+m4

A
+ 2m4

H± ⇡ (540 GeV)4

fixed by 
<latexit sha1_base64="E01I7SWWKeO3IAgok7HBZbCA1QI="></latexit>⇥
M2

S
(0)

⇤
hH

= 0 ( one-loop alignment )
<latexit sha1_base64="psGvZhkCiO0ffzApmYdAa+jc34c=">AAAB/HicdVDLSsNAFJ34rPUV7dLNYBFcSElKje2u4MZlBfuANoTJZNIOnUzCzEQIof6KGxeKuPVD3Pk3TvoAFT0wcDjnXO6d4yeMSmVZn8ba+sbm1nZpp7y7t39waB4d92ScCky6OGaxGPhIEkY56SqqGBkkgqDIZ6TvT68Lv39PhKQxv1NZQtwIjTkNKUZKS55ZGTEdDpDXuFixS8+sWjVLw3FgQeymZWvSajXr9Ra055ZlVcESHc/8GAUxTiPCFWZIyqFtJcrNkVAUMzIrj1JJEoSnaEyGmnIUEenm8+Nn8EwrAQxjoR9XcK5+n8hRJGUW+ToZITWRv71C/MsbpipsujnlSaoIx4tFYcqgimHRBAyoIFixTBOEBdW3QjxBAmGl+yrrElY/hf+TXr1mOzXntlFt15d1lMAJOAXnwAZXoA1uQAd0AQYZeATP4MV4MJ6MV+NtEV0zljMV8APG+xcmHZRu</latexit>

�4,�5



Summary:

• We revised the one-loop calculation of the Higgs masses in the SI-THDM

• The corrections to the BSM-Higgs masses can be of 
<latexit sha1_base64="RqvGEWdY97uXcSenYrt51WwIMd8=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LJZCvZSklOqx4MWbFewHNLFstpt26WYTdjdKCf0fXjwo4tX/4s1/47bNQVsfDDzem2Fmnh9zprRtf1u5jc2t7Z38bmFv/+DwqHh80lFRIgltk4hHsudjRTkTtK2Z5rQXS4pDn9OuP7me+91HKhWLxL2extQL8UiwgBGsjfSQugRzdDurOLZbvhgUS3bVXgCtEycjJcjQGhS/3GFEkpAKTThWqu/YsfZSLDUjnM4KbqJojMkEj2jfUIFDqrx0cfUMlY0yREEkTQmNFurviRSHSk1D33SGWI/VqjcX//P6iQ6uvJSJONFUkOWiIOFIR2geARoySYnmU0MwkczcisgYS0y0CapgQnBWX14nnVrVaVQbd/VSs5bFkYczOIcKOHAJTbiBFrSBgIRneIU368l6sd6tj2VrzspmTuEPrM8feNGRJw==</latexit>

O(10%)

• Mixing affects the Mh prediction only at two loops, but its effect is not negligible 
( must  be taken into account in the two-loop calculation! )

• A “maximally SM-like”  scenario with one-loop alignment can be devised

To do:

• Extend the two-loop calculation (also to remove ambiguities in the scenarios)

• Study the constraints from Higgs measurements and BSM searches at the LHC



Summary:

• We revised the one-loop calculation of the Higgs masses in the SI-THDM

• The corrections to the BSM-Higgs masses can be of 
<latexit sha1_base64="RqvGEWdY97uXcSenYrt51WwIMd8=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LJZCvZSklOqx4MWbFewHNLFstpt26WYTdjdKCf0fXjwo4tX/4s1/47bNQVsfDDzem2Fmnh9zprRtf1u5jc2t7Z38bmFv/+DwqHh80lFRIgltk4hHsudjRTkTtK2Z5rQXS4pDn9OuP7me+91HKhWLxL2extQL8UiwgBGsjfSQugRzdDurOLZbvhgUS3bVXgCtEycjJcjQGhS/3GFEkpAKTThWqu/YsfZSLDUjnM4KbqJojMkEj2jfUIFDqrx0cfUMlY0yREEkTQmNFurviRSHSk1D33SGWI/VqjcX//P6iQ6uvJSJONFUkOWiIOFIR2geARoySYnmU0MwkczcisgYS0y0CapgQnBWX14nnVrVaVQbd/VSs5bFkYczOIcKOHAJTbiBFrSBgIRneIU368l6sd6tj2VrzspmTuEPrM8feNGRJw==</latexit>

O(10%)

• Mixing affects the Mh prediction only at two loops, but its effect is not negligible 
( must  be taken into account in the two-loop calculation! )

• A “maximally SM-like”  scenario with one-loop alignment can be devised

To do:

• Extend the two-loop calculation (also to remove ambiguities in the scenarios)

• Study the constraints from Higgs measurements and BSM searches at the LHC

Any volunteers?



Thank you!!!


