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SUSY and BSM Higgs
@ ATLAS

O. Igonkina
(NIKHEF)
on behalf of ATLAS collaboration

@ Fermiophobic H-yy @ Charged H">TV
@ Neutral MSSM H-TT @ Charged H" - cs
@ Doubly Charged H™ "—pu*p*

* See talk by N.Bousson for searches of Higgs decaying to pair of long-lived particles
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Fermiophobic Higgs | g "™

. ATLAS-CONF-2011-149
@ 2 isolated photons pt>40,25 GeV
@ S
M(YY) [1003160] GeV GeV BRIt Number of Fraction of events
. mi | N G (o] expected events || low-pr | mid-pr | high-pr
® Analyse 3 pt(yy) bins separately: 70 1634 60.3 032 | 038 | 030
115 90.4 35.0 0.32 0.38 0.30
[0,50], [50, 1001, [100,) s | s 33 | om | om | o
130 39 8.9 0.29 0.38 0.33
| Events in data || 5063 || 4073 | 805 | 185 |
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http://cdsweb.cern.ch/record/1397815?ln=en

@ Fermiophobic Higgs results ; ¢z NPeer

ATLAS-CONF-2011-149

@ No significant excess found in any of pt(yy) bins.

@ Set Upper limits on simplistic fermiophobic Higgs extension of SM (keep
SM diagrams with no Hff vertexes)

@ Exclude [110-112] and [113-118] GeV mass range @ 95%CL

SM Higgs: Arxiv:1108.5891 Fermiophopbic Higgs
= | T TT ! T T T ! T T T ! T TTT | T TT | T TT | T T T | T T 17T g [ I T T T T | T T T T | T T T T | T T T T I ]
¢ 10°=  — Observed CL, limit E E B ob dlimi o N
©  F Expected CL_limit 13 T poserved it ATLAS Preliminary |
- 7 E N\ - xpected lim )
b - Wt ATLAS Ho yy 1 & P 2011 data, |L = 1.08 b
=] ES
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L 10 " i
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http://cdsweb.cern.ch/record/1397815?ln=en

W MSSM H - 11 NIBEr

@ MSSM has 5 Higgs bosons (CP even h and H; CP odd A; H"; H)

@ Production via gluon fusion or in association with b quark

@ Higgs decays via WW, ZZ are suppressed or absent. 1t decays are
dominant for medium/large tanf3

@ Many neutrinos in tau decays — leptons are
softer than in H>WW decays

@ hadronic tau decays (narrow low track
multiplicity jet) are polluted by QCD low

muliplicit jer
__ @ Triggering is complicated (use high pt

TT - €Thag3V 23% thresholds or use complex triggers like

_— lepton+MET, tau+lepton)

TT - ThagThad2V 42%
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¥ MSSM H =TT - euaV | o6 VPEEF

s pT(e)> 22GeV, pT(u)>10GeV Phys.Lett.B705(2011)174
Dat 2471
or PT(E)> 15GeV, pT( > 2006

@ azimuthal angle(e,u) >2rad signal 155+6
(m=120, tan3=20)

o pT(e)+pT(w) +MET<120GeV
@ Use effective mass _-

effective __ )
Mer - '\/(Pr* + Pt pmlss)“-
o(H) x Br(H-T11)
@ 700 (‘eu‘ C‘ha‘.n‘nelzl - ‘—‘¢I—‘De‘atal 2(I)11I T 1 03 eu channel ]
R A(1?0)/h/H — 7T, tanp=20 —e— Observed a9 — & Cls E
— 600 g3 Z/v*(—1T) embedded B ExpeCTGd 90 ¢

Others

Y Diboson —o=— Observed bb¢ ClLs

o
- = ==
; 5 =
T 600r E T
w r o T @
5 5001 t?zD .ml‘:'t['t'ei - % 10° g ———— Expected bbd =
li J: . P g ] > & B Ssv x BR(H,,—T1) theory 3
E ? ba - S T
300; 's =7 TeV, ILdt =1.06 1" é § 10E -
200; ATLAS Preliminary ] E - Vs =7 TeV, J- Ldt = 1.06 fb™
- ] g L -
1000 = & -
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http://inspirebeta.net/record/920199

@ pT(e)> 25GeV, pT(u)>20GeV
PT (Thag) >20, MET>20GeV
@ veto double leptons, mT<30GeV

@ Missing Mass Calculator:

MSSM H - 1t - e/pg+T1,,,43V NIBEEF

miss . _ : _ _ .3 . e
E_r = Pmiss; SIN Opiss; COS Priss; + Pmissy SN Opmiss, COS Piss, »
Egj = Pmiss, 51 Hmlﬂsl S ‘.!}mm] T Pmiss, 511 Hmle s dJ']Tl]ﬁEig*

m> = mi._ +m>. +2.p?

T miss| vis; pvisl w,l pmml IT]I'\H]

_-.U'vim Pmiss; CO5 ﬂ"-{"me] .

2 _ 2 7 .
m. = "-I‘ﬂ T pniﬂ \-1*,.*: " Pmiss -

—2Pvisy Pmissy €OS Ablym,

split Missing ET on 2 vectors,

solve equations as function of 2 neutrino angles
weight with expected probability of these angles
take maximum of obtained di-tau mass distribution

Nucl.Inst.Meth. A654 (2911) 481

Tevatron example:
Effective mass (realistic resolution)
LA B L B L B L BN BRI BB
0.14 - \s=1.96 TeV gg—H-TTvv: . =
- e M =115 GeVic?
092 = Ziy st 1vv " » 3
. L M,=130 GeVic®
= 01 —
= C ]
S o 3
> 0.08 - 3
o r ]
= po06 -
£ r ]
< o 3
0.02 - =
0k i
M 7, /E,) Ge\l/c?
MMC: Single Event Mass Estimation
MEEEN LN RIUULE UL UL RN I UL I I
0.16 E_ \T_:zakg-rrgiolmmn — Hft.t.vv event _E
0.14 C gg—H,M=115Gevi¢  -==Hrryvvevent
w 012w Tovvww event
S o1E =
E 0.08 £ =
£ 006 3
< F ]
0.04 - 3
002 F =
0k . i
60 70 80 90 100 110 120 130 140 150
Mg (T1) GeV/c2
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----- A{120)/H/h — T T, tan B=20
58 Ziy (—>T) emb.

Others
Wijets
QCD multi-jet
Z— stat.

ATLAS Preliminary

\s =7 TeV. J.Ldt —1.06 b

§ lalsiasincel
150 200 250 300

350 400

MMC m,, [GeV]

775+40 1378+43

10°

10

-1
101

95% CL upper limit on 6,x BR(¢— 1) [pb]

MSSM H - TT - e/U+Thag3V 1 g6 1, P

Phys.Lett.B705(2011)174

o(H) x Br(H-11)

| €Thaa + MT, 4 channels

—e— Observed gg — ¢ CLs
......... Expected gg — ¢

——o— Observed bb¢ CLs
——— Expected bbo

I Ssm X BR(HSM—>‘E’C) theory

{s=7TeV, _[ Ldt=1.06fb"

....
e

ATLAS Preliminary i

00 200

300 400 500 600
m, [GeV]

Efficiency for 3/8 % 3/8 %
m=120/200 GeV
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MSSM H - 1T 21242V 1.06 1 NI

Phys.Lett.B705(2011)174

@ pT(Thag) >45GeV, pT(Thag) >30GeV
P ( had) 4 ’ P ( had) ’ Data 245
. I +
@ veto events with electron or muon signal 1941
(m=200, tan3=20)
@ Visible mass m(2Ty.q) is used
% 70__I T T T I T T T T | T T T T I T T T T I T T T T T T T T __ G(H) X Br(HqTT)
& F T,aqThag Channel —4— Data 2011 ] = - , , : T
1Lf_) 60:_ e A(200)/H/h — 1, tanp=20 _: = 3 _Thad’chad channel |
— C 7 S Multi-Jet 7 E 10 8 —e— Observed gg — ¢ CLs E
-g 503_ Zty*(—tT) E T o e Expected gg — ¢ 1
<1>) - W(—1v) + jets . = B —oe— Observed bb¢ CLs T
(1l - Others . % 10%= e Expected bbo =
40:_ = stat. B < = I csv x BR(H_ —71) theory 3
B . o - ]
0L \s=7TeV J-Ldt _1.067" | S 10= s =7TeV, _[ Ldt = 1.06 fb” E
20~ E £\ 1
- ATLAS Preliminary ] = N ]
10:_ _: % 1 £ LI Tl e
B E i = C 3
o:i’ Ak ik e I &) C ATLAS Preliminary §
O 100 200 300 400 500 600 O\o 10'1 I 1 1 1 1 | 1 1 1 1 | 1 1 1 1 I 1 1 1 1 | 1 1 1 1
isible [GeV o) 100 200 300 400 500 600
m., visible [GeV] m, [GeV]
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MSSM H - 1T o 1 VBEEF

Phys.Lett.B705(2011)174

@ No signal found so far

@ Set upper limit on production of generic Higgs and on A/h/H assuming

MSSM model
o(H) x Br(H—-11) MSSM: mA vs tanp

E‘ [ T T T T | T T T T | T T T T | T T T T T T T T ] @_ 60_ T T 7T | T T T | LI | T T T | I:-I T T | LI T

= All channels < - All channels i

— 10°F 3 = [T eneacts '

= ; —e— Observed gg — ¢ CLs ; 500 B s P

T I Expected gg — ¢ ] + s ]

= N —e— Observed bb¢y CLs 7  — ATLAS 36 y

g 10° A e Expected bbo = ]

< : I ©sv x BR(H,—t7) theory ] .

o I L Y A §

| & 80 N A —

o = u

E f Ldt = 1.06 fb"' .

= ] mnax =0 ]

@ . i

o P T LT = 1 —

o s ','.'.'.'.'_".'.'_'.'.'.'_'.-_-.-_-.-_-. \s=7TeV, .[ Ldt=1.06fb -

o ATLAS Preliminary i ATLAS Preliminary .

2 T I N IR A 0

o) 200 300 400 500 600 000 150 200 250 300 350 400 450
m, [GeV] m, [GeV]
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~_Charged Higgs H" - v - Thas2V VB

ATLAS-CONF-2011-138

@ Predicted in MSSM, in models with
Higgs triplets and two Higgs doublets

@ If lighter than top quark, then produced
dominantly through top decays

@ With tan} > 3, prefer to decay to Tv

True «

o . . Multi—jets
15 . : -

%25__""I'"'I""I""I""I""__
S ATLAS Preliminary _*® P*® 20_1;
@ Search in tau+jets events = 20 B et - misic
£ -
i

@ pT(Thag) >35GeV, MET>40GeV,

MET significance > 8, 10+++++ J 1.03 fb™

% 50 100 150 200 250 300
my [GeV]

--=- H(130), B=0.1

@ at least 4 jets with at least 1 b-jet

@ Reconstruct transverse mass of T and MET
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http://cdsweb.cern.ch/record/1383841?ln=en

Charged Higgs H' - TV - Tpaq2v "Il

ATLAS-CONF-2011-138
@ No signal is seen 1.03 b’

@ Upper limits on branching ratio Br(t—=Hb) x Br(H—1v) and on MSSM
parameter space of Higgs mass vs tan3 are set @ 95%CL

Br(t—»Hb) x Br(H—-1tv) - MSSM: m(H) vs tanf3 |

T | T T 1 1 1] T I T T T T T LI L=
=0.22F mi E u max -
? ) 2:_ ATLAS Preliminary E § 60: mh expected Ll ATLAS Preliminary ]
CF — -1 . B I Expected+ 16 ]
é018:— Data 2011 j La=103fT = 50_— Exgectedi 26 // ]
3 0.1 65— """""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" Expected Limit —g - -~ 8322:::32'?25 // :
@O. 14 - I Expected+ 1o = 40— theor. uncertainties -
& 0.12F Expected £ 20 3 - ]
_j: 0.1 - =e= Observed Limit 7 30 :— —:
a 0.08 ; D0 Observed é C i
s ' F ] 201~ -
©0.06F = i ]
©0.041 = 10 4 ]
N u - C Data 2011 | Ldt=1.03fb
g 0.02 . = C .
ool b b b b b v o 1y a7 oo by v v bvvv s bv v v v v b vy by v by 7

0790 100 110 120 130 140 150 160 0790 100 110 120 130 140 150 160
m,. [GeV] m. [GeV]
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7 ' + NIEEF
Charged Higgs H* - tv - e/p3v | P
—— .
. 14001+
? Slngle lepton' 31200:ATLAS Preliminary |Ldt= 1.03 fb
= - m,. = 130 GeV 3 tf (with HY) ]
pT(e)>25GeV or pT(H) >20GeV. £1000F- Br(t — bH") = 10% 1 tF (W*W") ]
C — mEm Single top ]
. 8001 = Z + jets
at least 4 jets pT>20GeV, |n|<2.5 - W jets
600 SabEhaas 1 Diboson
: - nl Em QCD -
» 2 b-jets, large MET w00l NN T 000
2003—\ ' .
@ Cuton R , SRS ]
/ -1 -0.5 0] 0.5 1
. 2::% . 4 p? cose*
cosf; = — _ — 1
Eom? w2 me — m> > 12011 NARRSE
top w top W S LATLAS Prenmmary Ldt— 1.03 b -
2 1001 — f (with H) m,. = 130 GeV |
. @ [ O ff (W'W)  Br(t — bH") = 10% ]
@ Reconstruct t—Hb, constrain second top, § 8of- = Sifqg@ tcf'p - -
L - @3 Z + jets ]
S . 60 mm W + jets —
maximize transverse nggS mass " 1 Diboson .
40__ B QCD ]
| e Data 2011 RN ]
2 - ]
(mi )" = max WD g™ > 2°F =
{ pF_]'!lSEi- 3 E!TIIS-S } : L :
R ey S0 ~
(PS4 g+ pP Yol 86 46 60 80 100 120 140,160 780
Olga Igonkina HCP 2011 : SUSY and BSM Higgs @ ATLAS  ATL.-CONF-2011-152 '3




_z:“\;‘

@ Double lepton final state:
2 oppositely charged leptons
2 jets pT>20GeV, |n|<2.5,

@ cuton COSQ}" _

@ split missing Et on 2 vectors

@ Solve:
Ht b2 2
(p" +p) = my,,
U.:-"‘p_ + p** P = m%,,r.
(_;}r L+ p pb}?‘ = mf‘op.
(p%° = b
J[ﬁ" L ﬁﬁ‘ﬁ s ]ﬁj{ _ — IMissS

® maximize transverse Higgs mass over

remaining free parameters

Events/0.2

Events /10 GeV

600

500—

400

300

200

100

10

250

200}

150

100

50

~ »907760 B0 100 120 140 160 180 200

‘QCharged Higgs H+—>TV—>6/H3V wg“*

CTATLAS F"rellmlnar},r Ldt_ 1.03 fb ']

= 130 GeV 1 1f (with H+] .
E!-r{t — bH") = 109% 1 1t (W"W") 1
= Single top
/. Z + jels ]

1 Diboson

o

= = oo oW
§ N ® Data 2011 ]
N :
- = . ]
__—I— L - . ]
-1 -0.5 0 0.5 1

cose*, H" side

—ATLAS F’rellmlnar‘g.Ir Ldt = 1 .03 fb’

— 3t (with H™) m. = 130 GeV

- Ot (WW) Br(t — bH") = 10%
L Em Single top
T 2 + jets

- 1 Diboson

i
9
0
v
2
2

® Data 2011

mi, [GeV]
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@’Charged Higgs H* — v - e/p3v | VI

ATL-CONF-2011-151

@ No signal is seen

@ Upper limits on branching ratio Br(t—=Hb) x Br(H—1v) and on MSSM
parameter space of Higgs mass vs tanf3 are set

Br(t—Hb) x Br(H-1v) MSSM: m(H) vs tanf3
":"‘ O-4_| T | LI | L | T 17T | T 17T | T T | T T TT | T T | T 1] Qé- :l | ! ! ! ! | ! ! : ! | : ! ! ! | ! ! : ! | |
I - ] & 60 —
S ggsp ATLAS Preliminary Data2011(G<7Tev— - L ATLAS Preliminary -
L ok T e E =
T 93 o - > JLdt -1.03f0" E - ]
= - [ +2¢ . C ]
o 0251 — 40— —
2 - 3 C ]
= 0_2__ - - -
I 1 e
o 0.1 5:— = C aaas Expected Limit ]
= - - 20— I Expected £ 1o ]
:T 0.1 ] C 1 Expected + 2o n
- - - 100 Data 2011 JLdt =1.03fb wmgmm Observed Limit 7
S 0.05 _— L = = Cbserved, * 1o m
2 C ] C theor. uncertainties .
L5y C 7 - -
(a)] .D AR N T T TN N T T T AT T T Y T W T N O O O O PR AN SN ST TN N T T S R T TN N T TN [N TN S NN SN NSNS ST SN S N S
90 i00 110 120 130 140 150 160 90 100 110 120 130 140

m,,. [GeV] m,. [GeV]
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Charged Higgs H—cs 35 pp " BEFF

ATLAS-CONF-2011-094

@ Same production channel as for H"=1v

via decays top quark

S aw [N wmasremm 3

@ 2 jet decay dominates at tanf3<1 £ t6E — M= 130GeV Simiaton 3
@ Use e/u decay of second top 3 E
to tag events; MET >20/30GeV, j: :
mT>25GeV(e)/ mT+MET>60GeV(u) 2 o i

I B R 1 I |
120 140 160 180 200
Di-jet Mass [GeV]

OG
ha
o
ey
(=]
-
[=]
w
(=]
o
[=]

4 jets with pt>25GeV, |n|<2.5

2| B B L FR R B BN B B I~
. s : S 20 gun minary 3
@ Kinematic fit of the event with top Soee o ATLAS Trelminany - 3
. . . . £ 18 T W =
constraint to find best Higgs candidate & 1f E
12— —
10E- =
o E
6E- E
a E
EE_ Ly v b b by vy by v by 1y ra i |_E
0 20 40 60 80 100 120 140 160 180 200
Fitted Di-jet Mass [GeV]
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Charged Higgs H - cs

Events / 5 GeV

@ No signal seen

- Pb_lNIE/!EF

ATLAS-CONF-2011-094

@ Upper limit on branching ratio Br(t—Hb) x Br(H-cs) is set

: T T T | T T T | T T T I T T T T T T | T T T | T T T | T T T
35 imi e Data2010
- ATLAS Preliminary — Background only
‘_ -1 =~ Uncertainty
30 C _[ L=35pD — Signal + Background
- ===m,.=110 Ge
25 BR(t — H'b) = 18%
- Non-t
20—
15
10
5
D: - u| 'r'u"r*T'u'T'I-T-r-u-‘ll-| [ I | :-|.'-‘F'f T
0 20 40 60 80 100 120 140

160

m; [GeV]

95% CL on B(t — H'b) with B(H"— ¢§) = 1

2 9 9O 9
D N o ©

2 90 9D o
N oW s W

e
o

Br(t—Hb) x Br(H-cs)

Limits at 95% CL:

------ Expected Limit
[ Expected + 16
Expected + 26
wmg== (Observed Limit
------ CDF Observed
DO Observed

ATLAS Preliminary j L=35pb’

S
T
fo)

@
=S
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http://cdsweb.cern.ch/record/1383841?ln=en

" Doubly Charged Higgs H** — pp* MW

@ Predicted in little Higgs, Higgs triplet ATLAS-CONF-2011-127
. . O'(H++H ) X Br(H—)
and left-right symmetric models AP e - “ “ ) —3
= e ATLAS Prehmmﬂry.r 3
e pT(Ul) >20GeV, PT(IJZ) >10GeV +Z: JLdt= 1610 i
-1 BT =
Same charge muons 1.6 fb < | i
T
@ Look for di-muon mass resonance I o
-E'E 1 =t Observed 95% upper limit =
- ==seemeaas Expectad 95% upper limit -
= ~ TrTTTT T rr T e T & - I  58% of Pssudo-Experime e
3 - ATLAS Preliminary det= 16fy! * Data ] T N [ 95% of Pseudo-Experiménts 7]
P [CINon-prompt i | SR Lofthandod H- prodyélion, BR(H—y(1)=100%
- 10 = Il Diboson 5 & B Wemaisted  Right-handed H ppaduction, BR{HZ —atu®)=100% B
o = —H" (150 GeV) T Ew_,....l....l... . Lo |
T — H* (200 GeV) {00 " 750 200 250 300 350 400
= 10+ — H™ (300 GeV) —|
é = = H= mass [GeV]
5 F :
'E = Right-handed Higgs mass<295GeV
- _ Left-handed Higgs mass <375GeV
10 .
L ; ............................... @ 95%CL if Br(H++—>|J+U+) = 100%
o 7 T 1 ) N
& ‘?W 7 ///
T < ++ +ot .
05— Bo 00 i50 200 556 500 550 Limits on BI'(H d Y ) as function
M [GEV] of Higgs mass are also available
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https://cdsweb.cern.ch/record/1383792?ln=en

Summary NIpger

@ Wide range of non-Standard Model probed
@ Excellent performance of detector is reached
@ No excess observed so far in any of the searches :
@ fermiophobic H-Yyy
@ MSSM H-TT
® Charged H*->1tv, H-cs
@ Doubly charged H " —p"u*

@ Strict upper limits are set on corresponding production cross-sections
within a number of models

Still space for non-SM Higgs to hide - stay tuned

Olga Igonkina HCP 2011 : SUSY and BSM Higgs @ ATLAS 19




U+ T+ jet + b-jet + missing Et  W%Er

transverse

energy JATLAS
energy . LY _
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Thad identification NIBEEeF

ﬂ 1 OO_II T I TTTT I LU I TTTT | TTTT I TTTT I TTTT TTTT I TTTT I TTT11]
§ e Data2010 (34 pb") i > AU A B e e B B B .
L et (W— tv) i S s W Cuts
80 == e (W— ev) — e 10°g ® BDT 3
== Jet background ] | LI A Likelihood ]
L il 2 4. ]
60-ATLAS Preliminary _ 3 ‘Al0.,
- - 5 10°¢ AL E
- _ < - A:A. —
8 C | | A .
40‘_ After tau ID N as] i ]
- (Looser Cuts 1 8 _ ATLASPreliminary |
working point) 4 o 10 E 1 3
" 1 or 3-track tau ] = - 2011 data, [dt L = 160 pb -
20— — i 1-prong, P, > 20 GeV ]
B T 1 o ey v by by b by by L
O_I 1 11 I 1111 I J 1111 I 1111 I 1111 | 1111 n 0.2 0.3 0-4 0-5 0.6 0.7 0-8 0.9

0 0.2 0.4 0.6 0.8 1 Signal Efficiency
BDT jet score

(3‘ u T | T T T T T T T T I T T T T T T T T | T T T T I T T T T T T T T
- - o . - c ® m Cuts I
Tighter identification working point Q 103 A_A.. |
ATLAS Preliminary L = 34-36 pb” 2 E A%, ® BOT -
Cuts A 5 T 0,11 (stat) + 0.1D(sys) L B 4 :'0. 4 Likelihood .
W Tag&Proba) e = W isy e B AA... A
L Lo, i
Likelihood - = A®
._fl.!'l.-'_,.lnp'r'aga ) 0.95 + 0.09(stat) + 0.05(sys) % 102 - . AA::.. -
. ———— = 4% 3
Boosted decision trass 0.92 = 0.07(stat) + 0.05(sys) ‘é - ‘AA:A: ., 7
II_I+I-II m B N
E,{;“_Sﬂ. Cross section) 0.96 + 0.05(stat) + 0.14{sys) o B ATLAS Prelimi " 7
W ; ) reliminar
Likelihood O 5 0.07(stat) + 0.13(sys) o 10 ¢ -1 3
W —tv Cross section) e = B ioisy é E 2011 data,Idt L=160pb =
- |+|—|- - : :
_ﬁgfﬁ%ﬂgﬁ'g%ﬂ%ﬂ 0.89 = 0.05(stat) + 0.10(sys) - 3-prong, p, > 20 GeV ]
%Liﬁ;: Cross secion) - 093+ 0[]8{5131:3 + 0.1 5{5!:5) 1 PR T N N T T AT S [T S AT ST S A S A | I S S A R SR
- | . | 0.2 0.3 04 0.5 0.6 0.7 0.8 0.9
0.5 1 1.5 . ..
Tau identification efficiency scale factor Signal Efficiency

I ——————————————————————————————————————————————————————————————————€—€@——
Olga Igonkina HCP 2011 : SUSY and BSM Higgs @ ATLAS 22



CLg confidence limits NIpIger

E 02 [ E 05 B
= i = - ~— f(q|b)
- Dops 0.4 |- f(qs+b) —
0.15 |- : - Qons
B f(ql1) 0.3 |- :
01F -
- 0.2 __
0.05 - Py N
- 0.1 -
0l : ol
20 -10 0 -10 8 -6 4 2 0

Figure 1: Distributions of the test vari-
able ¢ under the s+b and b hypotheses (see
text).

Figure 2: Distributions of the test vari-
able ¢ under the s + b and b hypotheses in
an example where one has very little sen-
sitivity to the signal model.
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