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® MSSM: exactly 2 Higgs doublets coupling to down-type
quarks (vev v4), and up-type quarks (vev vy). tanf = vu/vq
NB: tanP ~ 35 = m¢my is appealing (large tanf)

® After EW breaking: 5 physical states
» 3 neutral Higgs bosons: h/H (CP-even) and A (CP-odd)

convention: my < my , h/H/A generically denoted ®
» 2 charged Higgs bosons: H*

® At tree level: EW breaking controlled by Ma and tanf.
Radiative corrections make it more model dependent

® High tanf regime:
» h/A or H/A are degenerate in mass Oprod X 2!

» coupling to b quarks enhanced by tanf3
» neutral Higgs: B(¢ — bb) ~ 90 % and B¢ —7777) =10 %
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enhanced by tan?f
compared to SM

g‘&W g

bbb channel

D77 channel

TT modes are much less sensitive to radiative corrections!
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di-tau mode challenges

T-lepton channels peculia.rities: T V.
- several channels to combine
- relatively "soft" decay products W
(multijet background, triggering...) e q
q

Need to reconstruct T hadronic decay (th)
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di-tau mode challenges

T-lepton channels peculiarities:

- several channels to combine

- relatively "soft" decay products W
(multijet background, triggering...)

Need to reconstruct T hadronic decay (th)

- type I: .
- /TC trk + cal Iarge ]et g
"""" Ay (no EM cluster) background
A .
= type 2:
rt /p q"f trk + cal
Ay T  (with EM cluster)

ai + type 3:
= < DO<:n > | trks + cal

‘.
s
.

+ NNt based on isolation, shower

T|D performance

, , - DQ: eff=65% vs fake rate = 2.5%
shape, trk-cal consistency variables - CDF: eff=50% vs fake rate < |%
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e D@:t th, tuTe (5.4 fb') & t
1.0 fb"! result: Phys. Rev. Lett. 101, 071804 (2008) _|'i _ <
e CDF:t,Th, TeTh, TuTe (1.8 fb!) .
g
e Search for 2 high pt isolated leptons, opposite sign
e Escaping neutrinos info is partially recovered by using Bt
e Look for a bump in: 5
Mm’s — (p’Th _|_p,u _l_ET)
[New] tt1:5.4 b’ 7,1, channel Phys. Rev. Lett. 103, 201801 (2009)
% - @) DG, 5.4 fo' (ur,) 200‘_””l'”"””"”"””'””
8 wk .|_f__,|*,._= —e- D 60l CDFRunll 1.8 fb1| |
2 E _I'"—|_ —_— MuIEjtet + MSSM ¢—)ﬂ Search
PR S Ny —— Wiets ' Preliminary
- 10°E _
c = = Other EW+tt 1 20 = -
Q C o] Ll e e $»(120)—tt, 0=50pb
o f ' ¢ observed
10 : 80" A—>Tr :
£ é_ _ i Z/Y*—’TT ) |
1 ' = 40+ [ other EW, tt
. [ jet fake
L e T Ty R 00 50 100 150 200 250 300
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MSSM Higgs -1t Search, 95% CL Upper Limit
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Data compatible with bkg

MSSM Higgs — 1t Search, 95% CL Exclusion
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mp*  no mixing
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Fabrice Couderc

<

s 90
80
70
60

.
o
0y
.
-
.
.
.
.
.
.
.
.
.
0y
N
)
.
.
.
.
.
)
)
.
.
)
.
.
.
.
<<<<<
° N
s® s
. .
"
Y
.
"
Y
Y
o
"W
.
"
"
a
Y
"
.
Y
.
Y
.
.
o

— D@ Expected

--------- CMS Obs. 36 pb™
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| I P
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Submitted to PLB M, (GeV)

Reaching the interesting region of
tanP =30-40 for Ma <200 GeV

Also D@ (2.2 b)Y *+CDF combo
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® b® — bbb selection: tanf °
» 3 to 5 high pT jets b G
» atleast 3 b-tagged jets b
SW b
® Large multijets background: D@ : 52 b puys. Lot B 698,97 2011)
» Triggering CDF: 2.6 fb~! submitted to PRD

» Powerful b-tagger
» Challenging background model

Fabrice Couderc SuSy Higgs searches 8



® bP —bbb selection:

» 3 to 5 high pT jets
» atleast 3 b-tagged jets

® |arge multijets background:

» Triggering
» Powerful b-tagger
» Challenging background model

b-tagging (@ D@: combine var.
in 2 multivariate discriminant

b-tagging @ CDF: displaced vertices

+ L/O cut
+ vertex mass separation

Fabrice Couderc

Primary vertex

Prompt tracks

bh — bbb search

D@ : 5.2 fb'! Phys. Lett. B 698,97 (2011)
CDF: 2.6 fb~! submitted to PRD

Jet

Displaced tracks

Decay lifetime ”» z
= Lxy //}Secondari vertex
~

= /

[ Y

- efficiency (b quarks): 50%
- fake rate (light jets): 1%

SuSy Higgs searches

typical b-tagging performance



bbb search: dijet mass

o CDF & D@ employ similar strategy:

v predict background shapes and composition data control sample
v Limits obtained from a fit to data with & without signal

[New] bbb: 2.6 fb’

- DO , 5.2 fb’ <5 2250 B bbB
S %9 2)3 jet 3 200 CDF 2.6 for! = bob
‘E 700 Low—mass likelihood 81750 Submitted to PRD = Eg’;
2 -
g 600 —+ DB Date e . e
i1 —— Background & 1250
500 2 Heavy flavor & 1000 .
400 750 best fit w/o signal 3
. . 500 E
300 DO predICtIOn 250 3

M n
200 w/o signal Ga2so B bbB
100 3 2000 o
(51750 B bbX
0 (T AP T o) B bCb
1500 M bab
100 Phys. Lett. B 698,97 (2011) ‘;21250 B m,=150
_|_ o ® CDF 2.6/fb
T+ 750 best fit with signal 2
A S S 500 ®
50 100 150 200 250 300 350 400 250 5

MbB [GeV]
50 100 150 200 250 300 350
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MSSM interpretation

Very sensitive to radiative corrections S Sl
° ° ° ° ° . — . ¢_
High tanf: signal width effect not negligible | 00t a4 e s
(compared to the experimental mass resolution). N S— — A" ______________ -
d 5=
0 o(m,tan B,I' = 0) x BW(m,my,tan 3) OO e
dm (771 R S T R —
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bP—>bzeth SCArCh

e Channel complementary to bteth: 3.7 fb-!
T
» bP—bbb:lower Br but much lower b tap_@ L
bkg, less sensitive to radiative corrections H
» P—TT:more sensitive near the Z peak E
NEEEEEH
] < 0.005
O( tne ) D@ Preliminary L=3.7 fb™ KS = 0.67
0 (¢ brag) g < vai
—292 = 0.16 : b-tagged ~ Eibiboson
o (gincl) g 30 Qi
% EZ -1
® /—TT :require one b-tag jet > 20 :m:lt;ﬁsxm

® Specific discriminant against
main backgrounds: multijets

(DM]) and t?_ (Dtt).
® Final discri: (Dm+10)xDy/ 20

-t
(=)

% 0.5 1

Final discriminant (m,;=100GeV)
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bd—bz,Th search

[New] bt,th:7.3 fb! T <T

® Specific discriminants against main backgrounds:
tt (D), multijets (Dm)) and Z—TT (NNp) g vy b

® Final discri: Dr likelihood formed with Dy, Dmj, NNb, Mhat

® Main background (Z—t7t) constrained from data using Z— (.
Greatly reduces the loss of sensitivity due to syst. uncertainties.

D@L 73fb1 —°—data_l DO, L = 73fb1 —— data
-Z+jets 120 '-Z+jetS

400F (a) All 7, types. s (b) All T, types —
350 . Pretag mm m 1oo_— b-taggedr 1+ mm my
300 Other i Other
@ 250 Sig m =110 GeVic? ¢ 80 ig m =110 GeV/c?
| ¢ et tanB=40 :
0 200 © 60F
L LLl . i
O 40f :
100 20l prelim.
50 -
% 50 100 150 200 250 300 ° -04 02 0 02 _04 06

Fabr Mhat [ GeVic?] * D; [m; =110 GeV/c?] 12



x> bd—bzz results

model independent limit

DB L=731" — observed lmit Data compatible with background
_'E.. @ Expected limit
=R Exp. limit + 2c .
I 1§ I Exp. limit + 1o At IOW Mass.
5 f most stringent limits to
g date obtained in a direct
§1°“ elim search at Tevatron
100 180 m, fGevicz > % ( bTtuth submitted to PRL)
100 DO, L=7.31b breliminar

(b) m_max, u=+200 GeV

D@ Preliminary, 3.7 fb”
 Observed limit
—— Expected limit

LEP

7 ...- === DO expected
Bl DO exclusion
""" 0 LEP exclusion
—— CMS obs. 36 pb’
----- CMS exp. 36 pb”

100 150 200 250 30 100 120 140 160 180 200
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1> Doubly charged Higgs FH*

® Arise in Little Higgs, Left-Right symmetry, SU(3)xU( 1)y gauge
symmetry models (and can be supersymmetrized).

® Search for H™ = pu/ut/tt: Tt search premiere at a hadron collider
and most stringent limits in these channels

[New] H**: 7.0 fb! obs. (exp.) limits
. BH™ =211) = | :m(HL™) > 128 (116) GeV
Selection: T
BH™ = urt) = | :m(H™) > 144 (149) GeV
at least 1 h+ 2Th B(H* - pr) = BH™—11) = BH™—pup) = 113
> o T e m(HL™) > 138 (130) GeV
G [(©DF L=701b" B(H*™—1r) + fB(H'H'—'},LM) = |, scan:
o 10__ o gat_a_l ~ 10
~ [ :B :1 < 9 — Observed
2 8 — B.= B,.=B,, T ol =l Expected
§ [ M = 120 GeV $ - Theory uncertainty
i 60 Il Diboson i:I:_. . Excluded (DQ)
- -%jﬁl o | Excluded (LEP)
4: I Other 4
2] 3
: 2 . (a)D@,Lupto7.0fb"
.\ T ppS HEHY
0 50 100 150 200 250 1 L 2; N Bee_B,,_O
P GeV] L SCUUIREEI W e

I R
100 120 140 160 180 200 220
Fabrice Couderc MSSM Submitted to PRL M, (GeV) 14



Report results with up to 7.3 fb"!

Also H* searches and NMSSM searches not covered here
Reaching the interesting region of tanf3 = 20-30

bty is (still) competitive with LHC inclusive Tt searches. This is also
a different and complementary channel (involving b-tagging)...
Several modes with similar sensitivity (combine!)

Some excesses both for DO and CDF in the bbb channel, worth to
keep an eye on.

QL
® Expected (very) soon: S 90
» hb — bbb search update 80|
» combinations update gg
" - bbb+btt
g 500
40 A
Hot off the press: 30N — 0 gusere
: : 20F — xpecte
D@ bbb + bt combination - CMS Obs, 36 pb”*
e L CMS Exp. 36 pb”

S
100 150 200 250 300
Fabrice Couderc SuSy M, [GeV] 15
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500 , — : |
My [GeV
‘\’{ =0
300 -
tan § = 3 ——
tan J = 30 «=eu-.
200 -
150 - .
H 5
............................................. | ootk
100 = -
. . 0.001
A. Djouadi, hep-ph:0810-2439
50 L= l l | I
ol) 100 150 200 300 01

MSSM dedicated Higgs searches at the TeVatron usually

takes place in the high tanp regime:
» h/A or H/A are degenerate in mass  Oprod X 2!

» coupling to b quarks enhanced by tanf3
» neutral Higgs: B(¢ — bb) ~ 90 % and B(¢p — 7777 ) ~10 %
» charged Higgs: if mu+ <mwp: B(HT — 771,) = 1

M, [GeV]

e High tanpB regime

: — T T - LE T I
- hh - bb
L hh BR(H)
L 44 |
- tan 3 = 30
0.1 F T
99
[ WW
B
“do001E b -
] C E ’
— - : {{ .
Loww
0.001 — '
200 300 400 500 100 200 300 400 500
M H [GP\] M H [GP\]

A. Djouadi, hep-ph0810-2439
MSSM Higgs searches
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Susy Higygs production

enhanced by tan?f3
Tevatron, \s = 1.96 TeV, SM Tevatron, \'s = 1.96 TeV, MSSM, tanj=30 compared to SM

sStandard Model

Enhancement at
high tanf:
appreciable
production rate at

; the Tevatron
= MSSM, tamnp=30

90 100 200 300 40 90 100 200 300 400
M, (GeV) M, (GeV)

@ LO | o(bb — d)mssm = 2 X tan” fx o(bb — ¢)sm

Fabrice Couderc SuSy Higgs searches 19



Strategy for [imit settings

If data are compatible with background:
|. place limits in a model independent way

2. place limits into 4 different scenarii

use FeynHiggs or CPSuperH to get the
MSSM cross sections

e m;'?* scenario: e No-mixing scenario:
* Xy = 2 TeV,; x Xy = 0 TeV;
* L4 =@0.2 TeV; * L4 =@).2 TeV;
x Mo = 0.2 TeV; x Mo = 0.2 TeV,;
* mz = 0.8 TeV * mg = 1.6 TeV;
x Msysy = 1 TeV x Msygy = 2 TeV

M. S. Carena, S. Heinemeyer, C. E. M.Wagner,and G.Weiglein, Eur. Phys. . C 26,601 (2003).

Fabrice Couderc SuSy Higgs searches 20



Golden modes

H T
b
TEEEEETE
b g b
ma = 120 GeV/c2  — wi-amon

no mixing, u = +200 GeV

mp'®, u = +200 GeV

FeynHiggs 2.8.0/LO
FeynHiggs 2.8.0/LO

6(bb— h)xB(h— 1)

0.5500"20 30 40 50 60 70 80 0.5%50"20 30 40 50 60 70 80

tan tan 3

Beyond tree level, h—7T modes are less sensitive to the
MSSM parameters than h—bb

Fabrice Couderc SuSy Higgs searches
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Fabrice Couderc

) D@, 5.4 fb’

&
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2 10 — Observed

. L Expected +1s.d.

h - I Expected +2 s.d.
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SuSy Higgs searches
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e hb signal modelling

® Signal simulation: pythia bg = bH but spectator b quark
kinematics reweighted to NLO (MCFM)

-+++ 3 jet selection 510" S e =

o 0.014 4 jet selection : : o
w101 5 jet selection :
S 0.012 s ...................... , ..................... .......... gbabq) ....... _‘,‘.‘_‘-|j_‘_"

PR TENLY CEL RETEAF A M- BT B B
%O 100 120 140 160 180 200
mass (GeV)
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2> bbb strategy example @ Do

v Likelihood discri to

enhance S:B ratio 3 Compone
]
t{.’ 160002 3 ¢! DO, 5.2 fb " > + data
ot Low-mass likelihood 5
g C &5 Al
[ 1 400_—
© 1200 —— D@ Data B i
i - — Background o
1000= gum Heavy flavor L 100 250 300 350400 250 300 350 400 . bjj
800~ ---- Higgs (120 GeV) . 5 Hv1-=2p,ljetsl [GeV] H.1~=Zp.l.Uets1 [GeV]
600" ~ HE t ~ ' M e
- = >t .
400" g S aoof . bbj
o o R
200- - ¥ ~ ook bee
g 15 -
% 0.10203040506070809 1 2 3 o B o
D :

S
o
o
o

100 150 200 250 300 350 400

250 300 350 400
H.I:var[jets] [GeV] H.l:zpquets] [GeV ]

v signal to bkg discri. only
relies on dijet mass shape

v bkg composition from global fit to: 0/1/2/3 b-tag samples
v bkg shape from data using the 2 b-tag sample (signal free) via:

S a (Mbba D)
SSt g < SDATA( My, D)
2tag(Mbb7 D)

Fabrice Couderc 24
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bbb background modeling

Background Templates CDF Run Il Preliminary

; 0.225 F
> o2f W bbB
: bBb
g 0.175 f bI :
F bbX
T 0i5F g
b= : B bCb
o 0.125 [
= 2 B bQb
et C
5 o1k shapes
S C
" 0.075 |
0.05
0.025 -
0 a 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1
50 100 150 200 250 300 350
dijet mass m_, (GeV/c?)
Signal Templates CDF Run Il Preliminary
QTJ : e 2
S - B m, =120 GeV/c®
o 025 h aDe : m,, = 150 GeV/c?
T o2b P m,, = 180 GeV/c?
2 - M m, =210 GeV/c’
S 015
- C
0.1 F
0.05 |~
0 : 1 I 1 1 1 1 I 1 1 1 1
50 100 150 200 250 300 350
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dijet mass m_, (GeV/c?)

fraction/(1 GeV/c?)

fraction/(1 GeV/c?)

Wine & Cheese seminar

Background Templates CDF Run Il Preliminary

0.4 b k B bbB
0.35 g | I bBb
- = —
ot shapes = oo
I bQb
0.2
0.15
0.1
0-05 __ —
0 :I L1l 1 I L1 1 1 1111 L1 1 1 I L1 1 1 L L 1 1 Ll 1 1 I L1 1 1 L1 1 1
0 1 2 3 4 5 6 7 8 9
2
flavor separator x,, . (GeV/c")

Signal Templates CDF Run Il Preliminary

0.35
: . === M m,=090GeV/’
0.3 2
: S|g M m,=120GeVic
0.25 |- M m, =150 GeV/c’
: B m, =180 GeV/c
2f Shapes— :
- M m, =210 GeV/c’
0.15 -
0.1 F
0.05 i
O:IIIII|||IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
o 1 =2 3 4 5 6 7 8 9
flavor separator x,, , (GeV/c?)
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bbb results

| D@, 5.2fb?

Expected
Expected +1 s.

d.
I Expected 12 5.0 Model independent limit,
neglecting the width

I

[ IIIIIIIl

IIIII

Cross section x Br 95% C.L. [pb]
o

1« 5 ¢ ¢ F o 3 v o 1 & 4 o 5 1
100 150 200 250

300
95% C.L. upper iimits M, [GeV]
: _ ---- expected limit
| 10° CDF, 2.6 fb | B 1oband .
BN 20band In the narrow width

—— observed limit

approx. CDF result gives:

p-value: 0.23% (30)
and 2.5% including trial

factor (2.20)

o(PP—>¢+b.)xBR(9—bb) (pb)

I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1
100 150 200 250 300 350

m, (GeV/c?)
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Events/5 GeV
w = =

Q (3]

o o

[e=] o

500
3000
2500
2000
1500
1000

500

Fermiophobic FHiggs

Events_/p.OS
Q,

Fabrice

111 L1 1 L1 1 L1 L1 111 11 111 R
-1 -08 -06 -04 -02 -0 02 04 06 08 1

M,, [GeV]

D@ preliminary, 8.2 fb'

e data

background
signal (Mh1=1 10GeV)

——_o O

0 " o0 o % 0 o 0000

MVA output

Couderc

= L - e data

— D@ preliminary, 8.2 fb' .

= P v W Z/y ->ee

3 jet+jet

= v+jet

.-.—

S n

S [_] Signal x 50
= -

— .

0 160 180 200

Fermiophobic Higgs:
- No coupling to fermions
- same W/Z couplings as in SM

- production viaWH / ZH

Excludes mur < | 12 GeV/c?

1

L

= 10
T

:!l—

g’

oc

0 102

Dé preliminary, 8.2 fb’

— Observed Limit

---- Expected Limit

— NLO prediction

[ Expected Limit + 1 s.d.
[ Expected Limit + 2 s.d.
L_ILEP

10'3 IIIIIIIlIIIIlIIIIIIIlIIIIIlIlIIIlllllllllllllllll
10

0 105 110 115 120 125 130 135 140 145 150

MSSM riggs searcnes

M, (GeV)
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DD NMSSM h—aa

Phys. Rev. Lett. 103 , 061801 (2009 ) —10¢

o) g .. -1
. =2 9§<—e—Qbserved I|m|t D®, 4.2 fb
e NMSSM: gg — h —aa,a—=uuortt 5. - Exp i
T _I
° 7_'
- If m, <2m_: h — aa — pppy o
e Two pairs of collinear muons X 5
- If m, >2m_: h — aa —uutr S o 2
a T uw S 3 Mh = 100 GeV/c
« Back-to-back u and t pairs > |
S D DR DR DO T I
4 6 8 10 12 14 16 18
Syl M, (GeV)
771 (b) D@, 4.2 fb”
— 3f ¢
Bos 41 channel, limit: 58\_10 7;’1’;;
“15) [+ M,=3 Gev Ba—=uu) <7% T ol
- M=1 GeV . c 8§
Ui -m-scev | While theo (Ma<2m): T |
0.5! - M,=.2143 GeV o =
. ez | Bla>uu)~10% T o
b 05 115 2 25 3 35 aa
\/m,(utrack) (GeV) X 5
E ;
M, Window Eff.  Npag  Nobs  oxBR Ig_ 4
(GeV) (MeV) lexp| obs (fb) £ 3
0.2143  +15  17% 0.001+0.001 0  [10.0] 10.0 © oL
0.3 450 16% 0.006+0.002 0  [9.5] 9.5 15;’;:_;;_25
0.5 470 12% 0.012+0.004 0  [7.3] 7.3
1 4100 13% 0.022+0.005 0  [6.1] 6.1 %0 | 1(|)o | 12|0 | 1z'Lo | 16|0 | 18|O 200
0

3 4230 14% 0.005+0.002 [5.6] 5.6 MSSM Higgs M, (GeV) 4




NMSSM H— Wia,

t — HT b — WTAb — WTbr7

If a charged higgs of around ~100 GeV exists, then the branching ratio of top to charged higgs
may be as high as 10 to 40%

This search assumes the mass of the light psuedo-scalar higgs boson is less than twice the b-
guark mass, a region not experimentally excluded

This is the first limits on this decay mode

95% CL Exclusion for t>H b—>W"Ab
BR(A—11)=1 m(A)=4 GeV/c?> — Expected A Observed
m(A)=7 GeV/c? — Expected ¥ Observed
m(A)=8 GeV/c? — Expected ¥ Observed
m(A)=9 GeV/c? — Expected @ Observed

BR(t—H'b)
o=
T

Expect for Ma < 2mp:
BH*"—=Wa)) ~ 50%

0.2 '
2
. CDF preliminary
0 | ! CDF Run Il Preliminary, |_=I2.7fb'1

| |
90 100 110 120 130 140 150 160
H* mass (GeV/c?)
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x> Charvged Higgs

® |f mu+ < Miop : w y
9 {

t = H"'b opens > < b

. b
q {

® H" decays are very w- @

different from W™ decays:
v high tanB: B(H*—Tv) = |
v leptophobic: B(H*—cs) = |
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Charged FHiggs

® |f mu+ < Miop : w y
d t

t = H"'b opens > < b

. b
q {

® H" decays are very w- @

or H !

Q|

different from W™ decays:
v high tanB: B(H*—Tv) = |
v leptophobic: B(H*—cs) = |

Top Pair Branching Fractions

“alljets” 46%

® Changes the different

channels contributions:
compare all the measured Hﬁp«;/z,%
0/0

tHets 15%

. 29
Cross sections 7l S Hjets 15%
X 0o
Vv et+jets 15% _
“"dileptons™ "lepton+jets™
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x> Charged Higgs

DJ, L=1.0 fb’

e Data
- — tt Br(t = H'b)=0.0

background

4

D 5]

10

I+jets 1 tag I+jets 2tag dilepton  t+lepton
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x> Charvged Higgs

Fabrice Couderc

10

MSSM Higgs searches

DQJ, L=1.0 fb’
B(H — tv)=1

Data

— tt Br(t = H'b)=0.0

. — 1 Br(t — H'b)=0.3

background

¢

— 1t Br(t — H'b)=0.6

—-@-

I+jets 1 tag I+jets 2tag dilepton

t+lepton
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x> Charged Higgs

leptophobic Higgs tauonic Higgs

— £10* F
S D@, L=1.0 fb’ 2 | D@, L=1.0 fb’
> B(H — ¢ §)=1 Z i + _
@ : B(H — tv)=1
210°- * Data ! D
; . t
. — tt Br(t > H'b)=0.0 . _a a +
— {i Br(t > H'b)=0.3 100 £ it Br(t — H+b)=0.0
— i Br(t — H'b)=0.6 E— tt Br(t — H+b)=0.3
background i tt Br(t — H'b)=0.6
: background
10° 3 ’
! 10° 8
o
1 o
10- | | | 10
l+jets 1 tag l+jets 2tag dilepton  t+lepton l+jets 1 tag l+jets 2tag dilepton  t+lepton
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MSSM interpretation

- Theoretically inaccessible

— Expected 95% CL limit
RJExcluded 95% CL region

IlllIIIIIIIIIlIIlIIIIIIIIIIllIlIII

100 110 120 130 140 150 16(
M. [GeV]

90

arXiv:0908.1811, submitted to PLB

method based only on cross

section ratios:
arXiv:0903.5525, submitted to PLB

Fabrice Couderc

MSSM Higgs searches

Expected 95% CL limit
Excluded 95% CL region

DY, L=1.0fb"

80 90 100 110 120 130 140 150 160
M. [GeV]
Another strategy:
The topological method
PRL 102, 191802 (2009)
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DS CPX scenario

CPX benchmark scenario:

- coupling to s-quark dramatically
enhanced compare to b
- strangephilic Higgs bosons

- BH" = cs) =1

Lee, Peters, Pilaftsis,and C. Schwanenberger, arXiv:0909.1749
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DD CPX scenario

CPX benchmark scenario:
- coupling to s-quark dramatically

1 Illllli
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ik
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E|||1||||'J||11|||111|||1
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tanf3

enhanced compare to b

- strangephilic Higgs bosons
- BH" = ¢s) =1

Lee, Peters, Pilaftsis,and C. Schwanenberger, arXiv:0909.1749

60- D@, L =1.01fb" 74
50 // /
|
40 /// //// -~
/,’ ”’ ”
30 // ///
| CPX,, scenario
| ”/I I/ " Theoretically inaccessible
20 BEBH*>cs) +BMH" —1v)<0.95
—— Expected 95% CL limit
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