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Qutline

@ Exotic decays of non-SM Higgses

@ Benchmark points

Type IT 2HDM

after EWSB, 5 physical Higgses
CP-even Higgses: h% H°, CP-odd Higgs: A° Charged Higgses: H*
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Searching for Other Higgses

New channels open up for non-SM Higgs decay

HH type |(bb/TT/WWI/ZZ/yy)(bb/TT/WW/ |hsu — AA,
ZZIyy) H — hswm hsw,
H— AA,
Ai — HjAx,...
H*H- type |(Tv/tb)(Tv/tb) H— H*H-
neutral
Higgs  \wh= type |(Iviqq) (1vitb) HIA— WHE
ZH type |[(ll/qq/vv)(bb/TTIWW/ZZ/yY) H— ZA,
A— ZH, ...
charge |WH type |(Iv/qq’)(bb/TT) tH* production,
: H*— WH
Higgs
% Hf:— WA
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Searching for Other Higgses

New channels open up for non-SM Higgs decay

HH type |(bb/TT/WW/ZZ/yy)(bb/TT/WW/ |hsm — AA,
Z2Z/yy) <ﬁ—' hsm hSM;>
H- )
Ai — HjAx,...
H*H- type |(Tv/tb)(Tv/tb) H— H*H-
neutral
Higgs  \wh= type |(Iviqq) (1vitb) HIA— WHE
ZH type | (Il/qq/vv)(bb/TTIWWIZZ/yY) < = ZA, |
A— ZH, ...
charge |WH type |(Iv/qq’)(bb/TT) tH* production,
. H*— WH
Higgs
% H*— WA




Constraints

@ Perturbativity and vacuum stability
® A p constraint
@ Direct Higgs search results

@ Flavor constraints (light charged Higgs)
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Benchmarks

H in the final states

@ BP1
myp, my ma mg+ |sin(f—a)| tanp mi9 Ap Flavor
125 GeV | 200 GeV | 350 GeV | 400 GeV 1 2 0 GeV v v
Channel BR (%) Production Possible Final States
A— HZ 77.6 goF bbll, 77l
H* —» HW* 61.7 H7*tb-ass. bbbbW W, T7bbW W
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Benchmarks

H in the final states

@ BP1
myp, my ma mg+ |sin(f—a)| tanp mi9 Ap Flavor
125 GeV | 200 GeV | 350 GeV | 400 GeV 1 2 0 GeV v v

Channel BR (%) Production Possible Final States
A HZ 7.6 ooF bbll, 77l
H* - HW* 61.7 H*tb-ass. bobbW W, 7TbbW W
® similar fo EWCosmo2HDM BP1
Mp, | Ma, | Mu= | Sg—a | tg | pn | 2HDM Type Distinctive signature
Al | 180 | 400 | 400 | 1 | 2 | 100 I, 11 Ay — HoZ (Hy — bb)

S.Su




Benchmarks

A in the final states

® BP2 similar to Haber/Stal D2.1 (short cascade)
myp, my ma mg+ |sin(f—«a)| tanp mi2 Ap Flavor
125 GeV | 300 GeV | 200 GeV | 375 GeV 1 2 0 GeV v v
Channel BR (%) Production Possible Final States
H — AZ 79.5 ggF bbll, Tl
H* — AW 56.3 H*tb-ass. bobbW W, TThbW W
@ BP3
mp, my ma mg+ |sin(f—«)| tanf mio Ap Flavor
125 GeV | 500 GeV | 200 GeV | 525 GeV 1 1.6 0 GeV v v
Channel BR (%) Production Possible Final States
@ 31.4 ggF bbbb, TTbb, TTTT, YYbb
55.0 goF bbll, T7ll
H*T — AW 75.3 H*tb-ass. bbbbW W, TTbbW W
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Benchmarks

A in the final states

@ BP4
myp, my ma myg+ [sin(f—a)| tanp mi9 Ap Flavor
125 GeV | 350 GeV 70 GeV D400 GeV 1 2 100 GeV v Ve
Channel BR (%) Production Possible Final States
H— AA 48.2 ggF bbbb, TTbb, TTTT, YYbb
H— AZ 51.3 ggF bbll, T7ll
H* 5 AW 81.6 H*tb-ass. bbbOBW W ., TTbbW W
® BP5
my, my ma mg+ [sin(f—«)| tanp mi9 Ap Flavor
125 GeV | 150 GeV | 70 GeV 1 2 0 GeV v/ /
Channel BR (%) Production Possible Final States
H — AA 96.7 ggF bbbb, TTDD, TTTT, YYbb
H* 5 AW 96.5 tt — tH*b bbbbW W , 77bbW W, 77bW j
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* in the final states

Benchmarks

S. OuU

® BP6 similar to Haber/Stal D2.2 (short cascade)
myp, my ma mg+ [sin(8—a)| tanf mio Ap Flavor
125 GeV | 300 GeV | 300 GeV | 200 GeV 1 2 0 GeV v X
Channel BR (%) Production Possible Final States
H— HTWT 96.0 ggF thlv
A— HTWT 95.5 ggF thly
® BP7
o
mp, meg ma myg+ |sin(f — oz)Ytan 5\ mio Ap Flavor
125 GeV | 225 GeV | 300 GeV | 200 GeV 1 N 10 J 70 GeV v X
N
Channel BR (%) Production Possible Final States
A— H*WT 50.4 ggF thlv, Tvilv
Channel BR (%) annel BR (%
H* — tb 52.2 {—Zy 46.7




* in the final states

Benchmarks

© BP8
my, my ma mg+ |sin(f—«)| tanf mi9 Ap Flavor
125 GeV | 450 GeV | 250 GeV | 200 GeV 1 2 0 GeV v X
Channel BR (%) Production Possible Final States
H—> H*WTF 53 ggF thlv
26 ggF ttbb
H — AZ 14 goF bbll, T7ll

similar to Haber/Stal D2.3 (short cascade)
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Benchmarks

h in the final states

@ BP9: non-alignment

/7~ N\

my, my ma myg+ [|sin(8— )|} tan S mi2 Ap Flavor
125 GeV | 300 GeV | 300 GeV | 400 GeV 0.6 2 100 GeV v v
Channel BR (%) Production Possible Final States
A= hZ 08.4 agF bbil, 7711, ZZI1, Al
H — hh 15.7 goF bbbb, TTbb, 11Ibb, ~~ybb
H* - hW 66 H*tb-ass. | bbbbW W, 7rbbW W, LLLLLLW W , yvvbbW W

@ similar to Haber/Stal A2.1, A2.2 (non-alignment)

Scenario A (non-alignment)

mp, (GGV) mg (GGV) CB—a Ly Ly e tan 3 Type
ALl 125 150...600 0.1 2 -2 0 1.50 I
2
AL2 125 150...600 Q1 x (JOCNV) 5 9 0 1..50
125  150...600 0.01 2 -2 0 I..
2
125 150...600 0.01x (I08V)T 9 2 o 1




Benchmarks

H as 125 SM-like Higgs

@ BP10
D —
my, mpy mA myg+ fRn(f — 047\ tan 0 mi9 Ap Flavor
70 GeV | 125 GeV | 300 GeV | 350 GeV\\ 0 J 2 0 GeV v v
Channel BR (%) Production Possible Final States
A= nhZ 99.4 ool boll, 77ll, ZZ11, 4l
H* - hW 77.9 H*tb-ass. | bbbbWW, 7rbbW W, UIIBW W , vy bbW W
@ similar to Haber/Stal B2, low my
Scenario B (low-mp)
myp, (GeV) mpg (GeV) cg_q Zs Zs Zry tanf Type
B1.1 65...120 125 1.0 -5 -5 0 1.5 I
B1.2 80 120 125 85 5 =S— LD I
C B2 65...120 125 1.0 -5 -5 0 1.5 Ii ?
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Summary

BP 1 2 3 4 5 6 7 8 9 10

H — AZ v v v v
A— HZ v
A— hZ v v

H — AA v v v
H — hh v

H — HW
A— HEW

AN

H— HTH- v

H* - HW v
H* 5 AW VA A RV A A 4
HT - hW v v

H A H= Non 125

alignment
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