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Overview on g — 2
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Overview on g — 2

Soon:

exp  SM _
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Two-Higgs Doublet Model

@ Second Higgs doublet well motivated in theory
~ h,H, H*, A°

pSM-like _ (cs—aH + s5—ah) (LHC-data = cg_n=small !)

Dominik Stockinger Two-Higgs doublet model



Two-Higgs Doublet Model

@ Second Higgs doublet well motivated in theory

s b H, HE, A0
hSM—like — (Cﬂ—aH + Sﬂ—ah)

(LHC-data = cg_n=small I)

@ Yukawas: type 1, 2 («— MSSM), X (lepton-specific), Y (flipped)
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Two-Higgs Doublet Model

@ Second Higgs doublet well motivated in theory
~ h,H, H*, A°

pSM-like _ (cs_aH + s5_ah) (LHC-data = c5_,=small !)

@ Yukawas: type 1, 2 («— MSSM), X (lepton-specific), Y (flipped)
@ consider general model without FCNC ~~ “aligned” [pich, Tuzon]

@ recently: full two-loop calculation of g — 2 in this model

[Cherchiglia,Kneschke, DS, Stéckinger-Kim'16] ~» NOW app|y| [ongoing, Cherchiglia,DS,Stéckinger-Kim]
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Two-Higgs Doublet Model couplings

® Yukawa couplings in general “aligned” model

Ygllq,l;u :ngd,/;u
be =Sg—q + C,B—aCf
YfH =CB—a — Sﬁ—aCf
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Two-Higgs Doublet Model couplings

® Yukawa couplings in general “aligned” model

Ygllq,l;u ZZFCd,I;u
be =S8—a + C,B—aCf

YfH =CB—a — Sﬁ—aCf

MSSM/Type 2:

Ca,) = —tanf,
Type X (lepton-specific):

Cu=1/tanf
G =—tanfB, C(4u=1/tanf
General: expect ¢ ~ 50, Cdu~ 1, My < My,
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Two-Higgs Doublet Model: 7-loop
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Two-Higgs Doublet Model: 7-loop

x (Hj)

(G1/100)?

—9
(Ma/100Gev)2 <

KR 228 ML
But: Z — 77, 7-decay constraints on (! [Chun,Kim'16; Abe et al '15; Han et al '15]

Mgy =y =200 GeV

20 40 80 80
my [GeV]

o F = = £ DA
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Two-Higgs Doublet Model: top-loop
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Two-Higgs Doublet Model: top-loop

x (Hj)

(G/100)(=)
(Ma/100GeV)?
1 Ao vy
IR ¢
But:

b

x 21079

fL

228
b — S'y and BS — /,L/.L COﬂStrQintS! [Enomoto,Watanabe '15; Pich et al '14]
Y
H:I:

S

Cd/Su vs. b — sy (M+ = 200 GeV)
Note: type 2: (4 = —tanf, {, =1/tanf3
~ excluded for MH:t <~ 580 GeV [Misiak, Steinhauser '17]
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Two-Higgs Doublet Model: top-loop

x (Hj)

(G/100)(~G.)
(M4/100GeV)?2
1 Ao

x 21079
N

*

MR

But:

he
b — sy and Bs — pp constraints!

[Enomoto,Watanabe '15; Pich et al '14]

Cd/Cu also vs. Bs — pupu
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Results and outlook

tau-loop,top—loop,bosonic

S
T
=)
=
o . .
z general Higgs potential
<
general ¢,
Type X only

20 30 40 50 60 70 80 90 100
My[GeV]

@ Maximum contributions to g — 2

o Interesting scenario: light A%, My ~ 200 GeV,
large couplings to tau/top, large Higgs self couplings preferred
o Constrained/testable by other measurements, e.g.: gg — A° — 77

[~+ + Dresden ATLAS group]

o F = = £ DA
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R'Symmetric mOdel MRSSM [Kribs, Poppitz, Weiner]
@ surprisingly promising:
(LHC, EWPO, dark matter)

10
[Diessner,Kalinowski,Kotlarski,DS'16]

@ beautiful /rigid: conserved R-charges

[— talk Wojciech Kotlarski]

o5

o0

=

@ Gauginos/Higgsinos must be Dirac (not Majorana!) _,,
0 400 600 800 1000

n, GeV|
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R_Sym met I’iC mOdel M RSS M [Kribs, Poppitz, Weiner]

el el . [Diessner,Kalinowski,Kotlarski,DS'lé]D
° surprlsmgly promising: [~ talk Wojciech Kotlarski] s
(LHC, EWPO, dark matter)

o0

=

@ beautiful /rigid: conserved R-charges TR

@ Gauginos/Higgsinos must be Dirac (not Majorana!)

200 400 600 800 1000
1, GV

new SUSY multiplets with fixed properties

gaugino (R =1)

/ pY
VE (R=0) adjoint scalar (R = 0)

new fermion (R = —1)

T

Dirac fermion

Dominik Stockinger

R-symmetric SUSY as a concrete example



R'Sym metriC mOdel M RSS M [Kribs, Poppitz, Weiner]

el T3 . [Diessner,Kalinowski,Kotlarski,DS'l%]D
° surprlsmgly promising: [— talk Wojciech Kotlarski] s
(LHC, EWPO, dark matter)

o0

@ beautiful /rigid: conserved R-charges s

@ Gauginos/Higgsinos must be Dirac (not Majorana!)

-1.5

2,
200 400 600 800 1000
n, GeV|

new Yukawa-like terms

Wmrssm = - - - + AuHu TR, + y, QH, U

2L NGe
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X Vu

Compare standard/R-symmetric SUSY

SUSY o mé p YulHu) a n;ﬁ yu(Hd)

® 4m Mysy my, 4T Mysy my
—— ———
tan g ! 1!
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Compare standard/R-symmetric SUSY

X Vu

—
KR Dy BL KR Dy PL

No enhancement by v, any more! but by Ay!
SUSY a mi M Xu(Hu) a My y“<Hd> Ny
ST S v VE - an M2 o
SuUsy mu SUsY m” g2

——
tan g ! 11
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Compare standard/R-symmetric SUSY

X Vu

IN<2,4,6.8,10
T 0 T T T T
70 [ alldaa ] 70+
[ ERE MR
60 full result — 601
— — — improved one-loop £
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Results and outlook

@ Large a, in MRSSM for msysy ~ 100...300 GeV and A > 1
@ Otherwise, prediction: a, very small
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Results and outlook

@ Large a, in MRSSM for msysy ~ 100...300 GeV and A > 1
@ Otherwise, prediction: a, very small

@ Outlook: correlation with lepton flavour violation:

pre B ey (& = 2u

g q
R —
G e -

@ For given (g —2): u — e could be larger than in MSSM
@ COMET bounds promising to restrict SUSY parameter space!
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Conclusions

o Currently a,® — a)M ~ (28.1+6.343.6) x 10710
» Experimental progress in sight: 6.3 — 1.6

tau-loop top-ioop,bosonic.

@ Two-Higgs doublet model

> g — 2~ light Ay
» non-Type X i
> large couplings to 7, t

@ R-symmetric SUSY
» motivated by fundamental symmetry =
» explore phenomenology ~» many pleasant surprises ..
> very interesting interplay g — 2/ — ey/u — e ==
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Backup: Two-Higgs Doublet Model: H*-loop

MH H*
‘ ~ (¢1/100) x (—4...4)-10710

+ —
But: constraints on My p=, CHH™H

from Ap, direct searched” pert.-unitarity! And depends on generallty of
Higgs potential

CHH*H R CHH*H"

. CHH*H

Ma =40, My, 4 = 150, A; =fixed Ma =80, My, i = 150 Mpa =80, Xg,7 # 0
Promising: 88 —)tOp-|OOp—> H, H — TT decay| [Cherchiglia, DS, Stéckinger-Kim]
Large Higgs self couplings, H — AgAg or h — ApAp possible
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