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•Higgs at 126 GeV, absence of flavor 

violation & squarks at LHC suggest 
SUSY broken at a high scale

•Single fine tuning for electroweak 
scale

• •Flavor constraints 
satisfied for soft masses 
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High-scale SUSY
•Scalar, higgsino masses all generated 

easily at a high scale

•Gaugino masses protected by a 
symmetry, loop-suppressed

Msf ⇠ µ ⇠ ⇤SUSY

•Flavor constraints (   ) limit✏K
⇤SUSY & few ⇥ 100 GeV

•Increased importance of 
LR observables
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Proton charge radius in mu-H
•H, D spectroscopy:

•e-p scattering:

•Muonic H:
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Stueckelberg Portal

•Neutrino & (Quark) Flavor constraints help 
motivate “Stueckelberg Portal”
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¯̀
R�
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2
V↵�F

↵�

•Can couple in a MFV way: look at taus

- Rare tau decays

- 2-loop APV

•What to expect?

AV

AZ
' 103

m2
V

m2
V +Q2

K ! V µ⌫

In progress with Pospelov
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Higher-dim. operators for lepton 
masses: see Roni’s talk tomorrow for 
effects on Higgs’ properties



Leptonic Higgs Portal

V
portal

� A
12

S�†
1

�
2

+ h.c.

Spectrum:
(SM-like)h

H`

h`
Couple to leptons

�LY � L̄Y`�1`R + Q̄Yd�2dR + Q̄Yu�̃2uR + h.c.

About 1% tuning for mh` = 1 GeV

�LY,h` ! ⇠``
m`

v
h`

¯``+ ⇠qq
mq

v
h`q̄q, ⇠qq ⇠ ⇠`` cot

2 �

}

The light scalar’s interaction is:
) tan�

is large

In progress with Batell, Pospelov, Ritz



Leptonic Higgs Portal

V
portal

� A
12

S�†
1

�
2

+ h.c.

Spectrum:
(SM-like)h

H`

h`
Couple to leptons

�LY � L̄Y`�1`R + Q̄Yd�2dR + Q̄Yu�̃2uR + h.c.

About 1% tuning for mh` = 1 GeV

�LY,h` ! ⇠``
m`

v
h`

¯``+ ⇠qq
mq

v
h`q̄q, ⇠qq ⇠ ⇠`` cot

2 �

}

The light scalar’s interaction is:
) tan�

is large

In progress with Batell, Pospelov, Ritz



Leptonic Higgs Portal

V
portal

� A
12

S�†
1

�
2

+ h.c.

Spectrum:
(SM-like)h

H`

h`
Couple to leptons

�LY � L̄Y`�1`R + Q̄Yd�2dR + Q̄Yu�̃2uR + h.c.

About 1% tuning for mh` = 1 GeV

�LY,h` ! ⇠``
m`

v
h`

¯``+ ⇠qq
mq

v
h`q̄q, ⇠qq ⇠ ⇠`` cot

2 �

}

The light scalar’s interaction is:
) tan�

is large

In progress with Batell, Pospelov, Ritz



Leptonic Higgs Portal

V
portal

� A
12

S�†
1

�
2

+ h.c.

Spectrum:
(SM-like)h

H`

h`
Couple to leptons

�LY � L̄Y`�1`R + Q̄Yd�2dR + Q̄Yu�̃2uR + h.c.

About 1% tuning for mh` = 1 GeV

�LY,h` ! ⇠``
m`

v
h`

¯``+ ⇠qq
mq

v
h`q̄q, ⇠qq ⇠ ⇠`` cot

2 �

}

The light scalar’s interaction is:
) tan�

is large

In progress with Batell, Pospelov, Ritz



Leptonic Higgs Portal

V
portal

� A
12

S�†
1

�
2

+ h.c.

Spectrum:
(SM-like)h

H`

h`
Couple to leptons

�LY � L̄Y`�1`R + Q̄Yd�2dR + Q̄Yu�̃2uR + h.c.

About 1% tuning for mh` = 1 GeV

�LY,h` ! ⇠``
m`

v
h`

¯``+ ⇠qq
mq

v
h`q̄q, ⇠qq ⇠ ⇠`` cot

2 �

}

The light scalar’s interaction is:
) tan�

is large

In progress with Batell, Pospelov, Ritz



Leptonic Higgs Portal

V
portal

� A
12

S�†
1

�
2

+ h.c.

Spectrum:
(SM-like)h

H`

h`
Couple to leptons

�LY � L̄Y`�1`R + Q̄Yd�2dR + Q̄Yu�̃2uR + h.c.

About 1% tuning for mh` = 1 GeV

�LY,h` ! ⇠``
m`

v
h`

¯``+ ⇠qq
mq

v
h`q̄q, ⇠qq ⇠ ⇠`` cot

2 �

}

The light scalar’s interaction is:
) tan�

is large

In progress with Batell, Pospelov, Ritz



0.01 0.1 1

10-8

10-7

10-6

10-5

10-4

10-3

10-2
0.01 0.1 1

10-8

10-7

10-6

10-5

10-4

10-3

10-2

mA' HGeVL
e

E137

E141

E774

am

am preferred

ae BaBarKLOE

SN

DarkLight

VEPP-3

HPS

HPS
TestAPEX MAMI

E137

HPS

hÆh{h{

B sÆ
m
+ m
-

B+ÆK+{+{-

Hg-2Lm<2
s

tan b=200
mh=126 GeV
mH=200 GeV
mH±=300 GeV

0.01 0.1 1 10 100
10-3

0.01

0.1

1

10

100

103

10-8

10-7

10-6

10-5

10-4

10-3

10-2

mh{ HGeVL

x {
{

k e
ff

ee↵ ⌘ ⇠``
me

v

Comparison with Vector
In progress with Batell, Pospelov, Ritz



N
�
e+e� ! ⌧+⌧�h`

�
⇠ 2⇥ 104

✓
⇠``
2

◆2 ✓ R
Ldt

10 ab�1

◆

e+

e−

τ+

τ−

h!

p
s = 10.5 GeV

mh` = 1 GeV

How do you find this?

Processes involving taus!

What else??

In progress with Batell, Pospelov, Ritz



N
�
e+e� ! ⌧+⌧�h`

�
⇠ 2⇥ 104

✓
⇠``
2

◆2 ✓ R
Ldt

10 ab�1

◆

e+

e−

τ+

τ−

h!

p
s = 10.5 GeV

mh` = 1 GeV

How do you find this?

Processes involving taus!

What else??

In progress with Batell, Pospelov, Ritz



N
�
e+e� ! ⌧+⌧�h`

�
⇠ 2⇥ 104

✓
⇠``
2

◆2 ✓ R
Ldt

10 ab�1

◆

e+

e−

τ+

τ−

h!

p
s = 10.5 GeV

mh` = 1 GeV

How do you find this?

Processes involving taus!

What else??

In progress with Batell, Pospelov, Ritz



N
�
e+e� ! ⌧+⌧�h`

�
⇠ 2⇥ 104

✓
⇠``
2

◆2 ✓ R
Ldt

10 ab�1

◆

e+

e−

τ+

τ−

h!

p
s = 10.5 GeV

mh` = 1 GeV

How do you find this?

Processes involving taus!

What else??

In progress with Batell, Pospelov, Ritz



N
�
e+e� ! ⌧+⌧�h`

�
⇠ 2⇥ 104

✓
⇠``
2

◆2 ✓ R
Ldt

10 ab�1

◆

e+

e−

τ+

τ−

h!

p
s = 10.5 GeV

mh` = 1 GeV

How do you find this?

Processes involving taus!

What else??

In progress with Batell, Pospelov, Ritz
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•There are some good reasons to think 
New Physics could show up here first

•New ideas, thoughts, etc. welcome!
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