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You must be joking
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A Higgs Boson at 96 GeV?!

Sven Heinemeyer, IFT /IFCA (CSIC, Madrid/Santander)

Hong Kong, 01/2020

e Motivation & the “excesses”
e General analysis
e SUSY realizations

e Conclusions

Sven Heinemeyer — IAS HEP Conference, Hong Kong, 21.01.2020



1. Motivation & the ‘‘excesses”

Two Facts:

We have an SM-like Higgs discovery!

The SM cannot be the ultimate theory!

Conclusion: It cannot be ‘“the SM Higgs”!
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1. Motivation & the ‘“excesses”

Two Facts:

We have an SM-like Higgs discovery!

The SM cannot be the ultimate theory!

Conclusion: It cannot be ‘“the SM Higgs”!

Q: Does the BSM physics have any (relevant) impact on the Higgs?
Q’: Which model?

Sven Heinemeyer — IAS HEP Conference, Hong Kong, 21.01.2020



1. Motivation & the ‘“excesses”

Two Facts:

We have an SM-like Higgs discovery!

The SM cannot be the ultimate theory!

Conclusion: It cannot be ‘“the SM Higgs”!

Q: Does the BSM physics have any (relevant) impact on the Higgs?
Q’: Which model?

A1l: check changed properties

A2: check for additional Higgs bosons
A2’: check for additional Higgs bosons above and below 125 GeV

= some results of searches below 125 GeV

Sven Heinemeyer — IAS HEP Conference, Hong Kong, 21.01.2020



Searches at Run I?

“CMS PAS HIG-14-037

CMS Preliminary 15=8 TeV L=19.7 fo’

h-->vy (65-110GeV) Run 1

[S. Shotkin, talk at HDays17]

E 025_ =) 180_ T T ] T T 1 ! T & f T A ]
a Ii — Observed = - ATLAS | — Observed =
) i o 160f ; 5
a% i 5 Expected = 15 o - L e Expected -
g0k Expected = 26 = 140 Lo =
> © i EE-E i
o= g 120__ =
£ *E* 1002— Is=8TeV, [Ldt=20.3 1" _f
m S = T
x o 80p e
© & 60F =
2 - 5
40— =
20[ —
™ | ] L L 1 | | 1 | | | | L | |
R TR BT DUIE N %0 80 100 120 140 160
85 a0 25 100 105 110

m,, (GeV) g [CBY]

_ . - P s ~a
* ~20 excursion @~97.5 GeV 2G excursion @~80 GeV

3. Gascon-Shotkin HDays17, santander, L5 5Sept. 22 2017

ner-e
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Searches at Run II7? [S. Shotkin, talk at HDays17]

h-->yy (70-110 GeV) Runs 1+2

CMS Preliminary 19.7 fb” (8 TeV) CMS Prefiminary 359" (13 TeV)
— _lllllllllllll |l||||||||||||_ — ‘.||||'||||||r|||i|||||'||'|'T||||||IIII'|'|IPI_ i Y -
8 020 H gy —obseved 1 A 02FHoyy —Ohisorved CMS PAS HIG-17-013
E'ngBE— B Expected + 16 5:0.15}- B Expected + 16 —
5 ote. B = Expected + zu_f ﬁg - B Erpeoind 20 3 TeV:
= 0145 THogxBR 3 < .E minimum(maximum)
T " E i T s .
T 0120 = limit on ¢ X Br:
€ .4 E 31(133) fb at
m O :
= ] m=102.8(91.1)GeV
0.08 =
© ]
0.06 -

13 TeV:
minimum(maximum)
limit on ¢ X Br:

o
o
4

0.02

IIIilIIIIlIIIIlIFII|IIII|IIII

80 85 90 95 100 105 110 70 75 80 8 90 95 100 105 110 26(161)fbat
m,; (GeV) m,(GeV)  m=103.0(89.9)GeV

* 8 TeV limits on ¢ X Br redone with 0.1 GeV step. Production processes assumed in SM proportions.
No significant excess with respect to expected limits observed.

P
o

S. Gascon-Shotkin HDays 17, Santander. ES Sept. 22 2017
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What was seen at Run II? [S. Shotkin, talk at HDays17]

h-->yy (70-110 GeV) Runs 1+ 2

CMS Preliminary 19.7 o (8 TeV) + 35.9 fo " (13 TeV)

S 16 T T T T
= = —Observed ] _CMS PAS HIG-17-013
14— ] e

T E -Expactadi o |
All experimental + theoretical oo C B conected + 20
systematic uncertainties 5 1‘2:_ E 3 TeV+13 TeV:
assumed uncorrelated except T, [ 1 minimum{ma.ximum) e
for those on signal acceptance S T ]

iy 8 [ ] on (6 X Br)/ (G X Br)g, :
due to scale variations + those = 0.8 =
on production cross sections ?— = 3 QLALL5) at
7 m=103.0(90.0)GeV

(assumed 100% correlated). W8 ] ( )

=l E

0.4

0.2

| I Ll 1 T - | Ll I
80 85 90 95 100

105 110
m,, (GeV)

* Combined 8 TeV+13 TeV 0 X BR limit normalized to SM expectation (production processes
assumed in SM proportions ). No significant excess with respect to expected limits observed.

(2]

-

5. Gascon-Shotkin HDays17, Santander, ES Sept. 22 2017
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What was seen at Run II? [S. Shotkin, talk at HDays17]

h—->W(70—110 GeV) Runs 1+ 2

CMS Preliminary 19.7 1o (8 TeV) + 35.9 fo™' (13 TeV)

m 1 = l 1 T 1 T 1 ] T T 1T T T | Y. P 1T 1 1 T T T T ]
= e 1o
g 10° 26 CMS PAS HIG-17-013
L 1040 _ .
= 1072 430 8 TeV: Excess with ~2.00
3 10 local significance at m=97.6
~ 'Y E. ™ 4 ¢ GeV
10°
10° 5 L
B e T c 13 TeV: Excess with~2.9Gc
10-3 local (1.47 o global)
107°F Ho vy significance at m=95.3 GeV
JO78 oo R N 6c
_to ——— Observed 8 TeV
JOF T a— mﬁ ;3“* 3mey 8TeV+13 TeV: Excess with
10" e Expected 8 TeV ~2.8 ¢ local (1.3 ¢ global)
0 s ter cis ey significance at m=95.3 GeV
10-13 DY T T L N 7 M S T T O L Y T U [ O s W [0 T
80 85 90 95 100 105 110

m,, (GeV)
» Expected and observed local p-values for 8 TeV, 13 TeV and
thEIr Comblnatlﬂn S. Gascon-Shotkin HDays17, Santander, ES Sept. 22 2017

More data are required to
ascertain the origin of this
excess .
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What was seen at Run II? [S. Shotkin, talk at HDays17]

0 h-->yy (70-110 GeV) Runs 1+2

—

CMS Preliminary 19.7 fb' (8 TeV) + 35.9 fb' (13 TeV)
T I I 1 T T T | : LI | T | T L L) T | T T L L) | T I T T 1 T T 1 T
H-yy - : R —
— . . Combined + 1o | 'CMS PAS HIG-17-013 -
8TeVClass3 | 0875 ————
e =i, .
8TeVClass2 | 1577 Excess here mostly driven
- o~ +0.2 ]
8ToV Glass 1 | 0.4 12 oombined = 06 02 by class 1 (&2) at 13 TeV
L m,, = 95.3 GeV m N
8TeVClass0 | 0.1, %2 probability for the
13TeV Class2 | 1.4 seven individual values to
— — be compatible with a single
+0.4
13TeVClass 1 | 154, | signal hypothesis: 41%
13TeVClass 0 | 0.4
1 1 I 1 L 1 1 1 | 1 1 1 1 | 1 1 1 1 i 1 1 1 1
=5 10 15 20 25
i
* ‘Signal’ strengths for the 7 event classes and overall, in the 8 TeV+13TeV combination, fixing
m_,=95.3 GeV

* More data are required to ascertain the origin of this excess

S. Gascon-Shotkin HDays 17, Santander, ES Sept. 22 2017

55

rcms(96 GeV) = [o(pp — h1) X BR(h1 — ¥¥)]exp/sm = 0.6 £0.2
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What about ATLAS?

CMS Preiiminary 19.7 fb” (8 TeV) + 35.9 fo”' (13 TeV) N D L B L B

& T 7
= 220c - =
s 1 _6 _—| LNLEL NN N I N L B L L L Y I B I—_ — E ATLAS Pl'e||m|nary — Ob d =
_» - L . o E A serve E
= [How Selio B - 205 jso13Tev, 800" e Expected 1
T 1-4:_ -Expectedih _: b-?: 180~ X—%‘ﬁ Bltic -
;6 28, Expectedirzc_: B 160% [t2¢ _i
~ 3 E MO :
g T : T 120 =
= o8t - & 1000 5
N N S e e
T 0.6 — - - -
z | —:
0.4 — jg 40;__ _;
N T T T T i 0 :1 PARE I [N T W T N TN N N N TN S L NN M I | 1_1:

80 8 9 95 100 105 110 70 80 90 100 110

m,, (GeV) m, (GeV]

Note: ATLAS gives fiducial cross section! Conversion factor: 1/0.45
= ATLAS exclusion limit even weaker than CMS!
Q: why does ATLAS has same sensitivity with twice amount of data?
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CMS and ATLAS in direct comparison:

3-5 1 1 |
— CMS obs. limit
2. === CMS exp. limit ||
—— ATLAS obs. limit
91 - == ATLAS exp. limit
\ —— CMS excess
_ 2.0
l:fg_-
e
° 15
1.0
0.5
0.0 — — ' — : '
6o 70 s 80 85 90 95 100 105
M;, :GrUV:

= if there is something, it would look exactly like this!
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What was seen at LEP?

g | T | T T T T T
v p
: = LEP
-~ (a
I Vs = 91-209 GeV
I SM branching ratios ]
—— Observed -
T Expected for background
10 =
2
10 AN (N N SN O NN N S (N S NN S N 7 N - (O I I
20 40 60 80 100 120
2
m,, (GeV/c")
1 gp(98 GeV) = [a(e e~ — Zhy) x BR(hy — bE)}exp/SM = 0.117 + 0.057

Sven Heinemeyer — IAS HEP Conference, Hong Kong, 21.01.2020 10



What about the MSSM?

[P. Bechtle, H. Haber, S.H., O. Stal, T. Stefaniak, G. Weiglein, L. Zeune '16]

1 0—6 T R T N
20 40 60
M, (GeV)

PR N T T N B
80 100 120

= too small rates! = problem: 2HDM structure to ‘rigid”

Sven Heinemeyer — IAS HEP Conference, Hong Kong, 21.01.2020
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2. General analysis

MSSM: too small rates!
= problem: 2HDM structure to ‘rigid”

More general Ansatz:
— richer Higgs structure
— add (at least) another Higgs singlet

— drop SUSY for now
= allow for more flexibility
= but check for hints towards SUSY

— check explicit SUSY scenarios later

Sven Heinemeyer — IAS HEP Conference, Hong Kong, 21.01.2020
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More general Ansatz: N2HDM

Fields:
o7 63
P = , , P = , , Pg =vg+ pg
751+ p1 +in) 752+ p2 + i)
Potential:

V o= m3|P1|? + m3,|Po|? _m12(¢ Po +h6)+ (CDTCD )2 + 2(¢£¢2)2
+Az(P] <1>1><<1>‘L ®5) + Mg (Pl o) (ddy) + 5[@‘1%)2 + h.c]
A A
+= m%cbs + 4 4 gwicbl)cb% + f(cb&%)d%
Zp symmetry: &1 - P, Pop— —Py, DPg— Pg

Physical states: hy, ho, hy (CP-even), A (CP-odd), H* (charged)

Sven Heinemeyer — IAS HEP Conference, Hong Kong, 21.01.2020 13



Extension of the Z>, symmetry to fermions determines four types:

= exactly as in 2HDM

(hl\

u-type d-type leptons
type I O O bs
type II ®y Py ®;
type III (lepton-specific) P P Dq
type IV (flipped) P R P
Three neutral CP-even Higgses:

( P1 \ Ca,Cas Sa;Cas

p2 9 R — _(Ca18a28a3 _I_ SOélcCJé3) CaCas — SaySanSas

ho

\ 73 )

\ P )

_COél 80&2 COé3 —I_ 80&1 80&3

_(Ca18a3 + 8a18a26a3)

Sas,
Ca,Sas

Ca,Cas

Sven Heinemeyer — IAS HEP Conference, Hong Kong, 21.01.2020
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Coupling to massive gauge bosons: (identical for all four types)

ch,vv = cgRi1 1 sgRi2

h1 CanCh—ay
ho —CB_qSanSas -+ CazSB—aq
h3 —cazCs_qSas — SazSf—a,

Coupling to fermions: (same pattern as in 2HDM)

u-type (cpt) d-type (eppp) leptons (cp.rr)

type III (lepton-specific) éf? % ﬁ
type IV (flipped) & i é
S3 cg sg

“Physical” input parameters:
a123, tang, v, wvg, Mhy oz  TAS Mg+, m%Q

Sven Heinemeyer — IAS HEP Conference, Hong Kong, 21.01.2020 15



Needed to fit the two excesses: my, ~ 96 GeV, my, ~ 125 GeV

— ¢y Strongly reduced for i £p

— ¢y, reduced to enhance BR(hy — )
— ¢pqt NOL reduced for picvis
— ¢p 77 POSSiDly reduced to enhance BR(h1 — v7v)

Decrease ¢, ,; NO decrease ¢, ;7 NO enhancement cp, ;7

typel  (F2) ) (722) ~( (fz) )
type I (7321 &) (2) =) (fu) :-)
type Il (712) ) (52) =( COR
type IV (F21) ) (32) =) (f12) :(

Type II and IV: ¢y pp and cp 4 INdependent
Type II bonus: ¢, - Ccan be suppressed (together with cj,pp)

= only type II and IV can fit CMS and LEP excesses

Sven Heinemeyer — IAS HEP Conference, Hong Kong, 21.01.2020
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= Parameter scan = ScannerS

Constraints:

e Tree-level perturbativity = ScannerS
e Minimum of potential is global minimum = ScannerS
e Higgs searches at LEP, Tevatron, LHC = HiggsBounds

e SM-like Higgs properties = HiggsSignals (N2HDECAY, SusHi)
2 ._ .2
Xred — X /nObS

e Flavor physics (mainly BR(Bs =+ Xsv), AMp, ) = Superlso bounds

e Electroweak precision data (7" and S) = ScannerS

Sven Heinemeyer — IAS HEP Conference, Hong Kong, 21.01.2020
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Fitting the excesses:

— 0.117 + 0.057, = 0.64+0.2

onoHpm(eTe” = Zh1) BRnonpm(ha — bb)

ogm(eTe™ — ZH) _BRSM(H — bb)
2 BRNnoHDM (1 — bb)
BRopm (H — bb)

)Chﬂ/V‘

on2HDM (99 — h1) BRnonpm(h1 — v7)

osm(gg — H)) BRsv(H — v7)
2 BRNo2HDM (R = 7y)

= |c
| hltt| BRsm(H — v7)
5 ~( —0.117)2 n ( —0.6)2
XCEMS—LEP = 75 057)2 (0.2)2

= “best-fit point”

Sven Heinemeyer — IAS HEP Conference, Hong Kong, 21.01.2020
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Fitting the excesses: [T. Biekotter, M. Chakraborti, S.H. '19]

T T T TET T T T 1]
0.25F 0.25F ] 1.3
C 133 s 5 1
r £ g ] &3
[ i [ 3 =
(.20 F o n.20F e ey ~ =i
r = 5 3 1.2 =
3. 4 L ] a
g : :
. 2 N ] a0
015 ‘1% S5k : ‘%
- = B ] 1.1 =
1.1 4 5 1 5
/ 3 F ] 5
0.10 P H 0.10F ] H
: At : ] sl
2 e
F 1.0 . 1 1.0
0.05 F 005 F .
: - i ) Type IV]1
L {}.E} :|||||||I|||||||||l||||.||||lulul||||-||||I|||||||||||||||||||I||: D'H
0.1 0.1 0.2 0.3 0.4 0.5 (0.6 0.7
Mo

= excesses well fitted, with good x2 : 0.9 — 1.3

= preferred Mpy+: 650 GeV — 950 GeV (lower limit: flavor constr.)
= preferred tang: 0.8 — 3.8

Sven Heinemeyer — IAS HEP Conference, Hong Kong, 21.01.2020 19



Best-fit point in type II:

Mp, M, My m A M g+

06.5263 125.09 535.86 712.578 737.829

tanpg a1 o a3 m%z Vg

1.26287 1.26878 —1.08484 —1.24108 80644.3 272.72
bb gg Yy WW Yy

BR})” BR7’ BR7T BR,’ BR;" BRj/

0.5048 0.2682 5.09-1072 2.582.10"3 1.37-1072 1.753-10°3
bb gg Yy WW Yy

BR?” BR? BR;’ BR) BR; BR; .

0.5916 0.0771 6.36-10"2 2.153.103 0.2087 2.610-10"3

= surprizingly large BRZ;y

Sven Heinemeyer — IAS HEP Conference, Hong Kong, 21.01.2020
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Best-fit point in type IV:

mp, mp,, Mhy mA M g+

07.8128 125.09  485.998 651.502 651.26

tanpg a1 o a3 m%Q Vg

1.3147 1.27039 —1.02829 —1.32496 41034.1 647.886
bb ag Yy WWwW Y

BR})” BR}? BRjT BR;” BR;" BR; -

0.4074 0.20714 0.248324 2.139-.10"3 1.347-10"2 1.579-103
bb ag Yy WWwW A

BR}” BR}J BRj’ BR;) BR)" BR;:

0.5363 0.09388 7.58-10"2 2.247.10°3 0.2267 2.836-102

= substantially larger BR}Z than in type II

Sven Heinemeyer — IAS HEP Conference, Hong Kong, 21.01.2020
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What can we learn from future measurements?

— LHC hAqo5 coupling measurements
— HL-LHC hjo5 coupling measurements

— ILC (or other ete™ collider) hiss coupling measurements

— direct production of ¢gg at the LHC
— direct production of ¢gg at the HL-LHC

— direct production of ¢gg at the ILC (or other eTe™ coll.)

— production of other BSM Higgs bosons at the LHC/HL-LHC/ILC/. ..

Sven Heinemeyer — IAS HEP Conference, Hong Kong, 21.01.2020
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What can we learn from future measurements?

— LHC hAqo5 coupling measurements < focus
— HL-LHC hjo5 coupling measurements < focus
— ILC (or other ete™ collider) hiss coupling measurements « focus

— direct production of ¢gg at the LHC
— direct production of ¢gg at the HL-LHC

— direct production of ¢gg at the ILC (or other eTe™ coll.) < focus

— production of other BSM Higgs bosons at the LHC/HL-LHC/ILC/. ..
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Future measurements: = HL-LHC/ILC Higgs coupling measurements

F i ATLAS/CMS current .
[ -=e- HL-LHC .
et HL-LHC & ILC250 . . .
[ HL-LHC & ILC250 & ILOs | 52, ° " /
® Typell S L \ :
® Tvpe IV (Ripped) . -:.‘:-"«*.“:.' s

Type IV (|ehbb| ~ |ehgrr|)

E L ] *"
1.0 ¢ W f o
. A !
L " A .::-
s = H
-‘:I B . '-.r _": 4
- & ++| L] .-.
e o & il
- e Y .r‘l' L
' v Syt
W +1++ e
LT e
it '-.r:l-l "
L a P
W,
. S it N
5 d e X
D [-II .'| !l.‘ "
an - fa .-. -
BT . P
K . il o
v b
ata® :
Py 4
. i
®

OMS | J ATLAS

T N [ Y Y YT NN ANt TS SN A Y [SY NN AN R LA TN TR iy Y |

0.7 (.5 (1.9 1.0 1.1

|f-'f| ITF |

= type II shows deviation from SM
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Future measurements: = HL-LHC/IL

Higgs coupling measurements

I — ATLAS/CMS current

[ - HL-LIC

1.0F

(.9 F

| by

0.8

0.7F

& Typell

o Type IV (Hipped)
T.'?'F'E' 1 [l‘-“l'-zrtl i |‘:'|'-1 rrl)

HL-LHC & ILC250
- HL-LHC & ILC250 & TLCS(H)

”[}.E'J'”H””IL{}

|f?.||t'_rTT |

= type IV shows deviations from SM
= N2HDM can always be distinguished from SM!

24
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Future

= type II and IV show

coupling measurements

1.0F

----—- HL-LHC
----- HL-LHC @ ILC250
HL-LHC & ILC250 & ILC500
e Typell
e Type IV (flipped)

T | n i ATLAS
S09} - i
o '.;.:::,.tﬁ...'- st
- s MRS =V AR R L et " CMS |

',4‘: .-.: :._.. .,
0.8F - ¢ ]
0.7 0.8 0.9 1.0 1.1

|G|

strong deviations from SM

= N2HDM can always be distinguished from SM!

Sven Heinemeyer — IAS HEP Conference, Hong Kong, 21.01.2020
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Next project? = ILC production of the light scalar

— LEP - olserved

UL
°F ... LEP - expected

[ = Sge-ILC (recoil)
| = 5y5-ILC (traditional)

E r ¥
XomMs—LEp == 280

10—

104 F

E e W ._I-'
Xoms—rep = 240 T . . . R

-Brihy — bb) and S5 from Drechsel et al.

-..._——'--_ #

VY

i

Type II] E

o L L L L | L L i i i I I L i i L L i L i
Gl T s a0 LW}
iy,

1111

= new state easily in the reach of the ILC (or other ete™

120

collider)
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3. SUSY realizations

What about SUSY??
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3. SUSY realizations

What about SUSY??

= type II fits best, type II is needed for SUSY = no surprize! ;-)
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3. SUSY realizations

What about SUSY??

= type II fits best, type II is needed for SUSY = no surprize! ;-)

= models with an additional singlet??
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3. SUSY realizations

What about SUSY??

= type II fits best, type II is needed for SUSY = no surprize! ;-)

= models with an additional singlet??

— NMSSM
— puvSSM
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3. SUSY realizations

What about SUSY??

= type II fits best, type II is needed for SUSY = no surprize! ;-)

= models with an additional singlet??

— NMSSM
— puvSSM

Q: Can the models fit the excesses despite the additional SUSY
constraints on the Higgs sector 777

Sven Heinemeyer — IAS HEP Conference, Hong Kong, 21.01.2020
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What about the NMSSM?

Parameters:

A= 0.6, k = 0.035, tan 8 = 2, perr = (397 + 15z) GeV, My = 1 TeV,
Ax = —325 GeV, MSUSY =1 TeV, At = Ab =0

g, = ['[h; — ZZ] - BR[h| — bb] olete” — Z(h; — bb)]
b = — it p—
[Hsm(Mp, ) — ZZ] - BR[Hsp(My, ) — bb]  olete” — Z(Hsm(My, ) — bb)]
: [Th — gg] - BR[A — yy] _ Olgg Ay yyl
7 T Hsm(Mp,) — ggl - BR[Hsm(My,) = vyl olgg = Hsm(Mp,) — yy]
0.500¢ ] 0.5001
0.100¢ [],100[
e 0.050 1 0.050
0.010¢ 0.010F
0.005¢ 0.005F
9—1 Qlﬁ !JIS 1(.}{1 9.4 9& ‘JB 1('}{1
M, (GeV) M, (GeV)

= both excesses can be fitted simultaneously (at 1 — 1.50)!
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What about the urSSM?

pvSSM: [D. Lopez-Fogliani, C. Mufioz '06]

urSSM: NMSSM + well motivated RPV (in simple terms)
= EW scale seesaw to reproduce the neutrino data

Sven Heinemeyer — IAS HEP Conference, Hong Kong, 21.01.2020

29



What about the urSSM?

pvSSM: [D. Lopez-Fogliani, C. Mufioz '06]

urSSM: NMSSM + well motivated RPV (in simple terms)
= EW scale seesaw to reproduce the neutrino data

Can the urSSM explain the two excesses?
[T. Biekotter, S.H., C. Mufioz '17]

VL b AY tan [ A A K AF M,

V2-105 1077 —1000 2  [413:418] 0.6 956.035 0.035 [—300;—318] 100

u u,d € €
200 1500  800% 8002 8002 0 0 8002 0 0
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Can the urSSM explain the two excesses?
[T. Biekétter, S.H., C. Mufoz '17]

neows N R

027 0.29 0.31 0.33 0.35 0.37 0.12 0.14 0.16 0.18 0.20

a0 _300
3014 -301
3024 302
3034 -303
3044 -304
3054 -305
3064 _306
3074 307
30= _308
= -3 fg _309
~310 -310
3114 311
312§ -312
3134 313
3144 314
3154 315
3164 316
3174 217
3134 318
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= YES, WE CAN! :-)
at the 1 — 1.50 level
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Why can SUSY explain the excesses only at 1 —1.5¢07
[T. Biekétter, S.H., C. Mufoz '19]

0.22 T T T T T T T T .
: . 101
: l'. :
0.20 F o’ ]
: ot : 100
o ]
0.18 E 99
0.16 F . 98
q, : / ]
ﬂ i . 1
0.14 F //‘ . 97
0.12F f/ 96
; Vi ] 95
0.10F P4 .
[ '_,a' ]
F . ] 94
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022 024 026 028 0.3 0.32 034  0.36
HcmMms

= SUSY enforces strong correlation!
= note: ATLAS limits and CMS “observation”
will likely result in a lower p| yc!

M py
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4. Conclusinos

e Interesting excess in ¢ — vy at 96 GeV at CMS
Compatible with ¢ — bb at 98 GeV at LEP
Compatible with ATLAS limits

o cannot explain the vy excess = 2HDM Higgs structure too rigid

e More general Ansatz:
— type II and IV can fit the excesses
— type II fits best (as predicted by SUSY)

e Measurements of hiog couplings at et e~ colliders
— can firmly establish a difference w.r.t. the SM
— can distinguish between type II and IV

e Direct production of ¢gg at eTe~ colliders
— production easily possible
— detailed study of ¢gg poOssible

e SUSY realizations:
— can explain both excesses at 1 —1.5¢0
— can explain both excesses at 1 —1.5¢0
— SUSY enforces strong correlation between ucps and p gp
— better agreement with u| Hc
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