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3. Electroweak Precision Observables (EWPO):

Comparison of electro-weak precision observables with theory:

EW Precision data: Theory:
My, sin? Ousr, ay — | SM, MSSM , ...

Y

Test of theory at quantum level: Sensitivity to loop corrections, e.qg. H

MSSM: limits on SUSY masses, . ..

Very high accuracy of measurements and theoretical predictions needed
— talk by Arne Weber in the SUSY phenomenology session
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Example: Prediction for My, in the SM and the MSSM :

[S.H., W. Hollik, D. Stockinger, A.M. Weber, G. Weiglein '07]
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M,, [GeV]
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Heinemeyer, Hollik, Stockinger, Weber, Weiglein '07 7]
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Example: Prediction for My, in the SM and the MSSM :
[S.H., W. Hollik, D. Stockinger, A.M. Weber, G. Weiglein '07]

experimental errors 68% CL.:

80.70 - ]
i LEP2/Tevatron (today) :
. . MSSM band:
80.60 - SCan over
i SUSY masses
> 8050
% : overlap:
b SM is MSSM-like
80.40 . .
MSSM is SM-like
80.30 SM band:
1 P SM
MSSM ] variation of My
80.20 both models EEEEE ]
| Heilnemeyer, Hollik, Stockinger, Weber, Weiglein ’07:

160 165 170 175 180 185
m, [GeV]
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Example: Prediction for My, in the SM and the MSSM :
[S.H., W. Hollik, D. Stockinger, A.M. Weber, G. Weiglein '07]

I I I | I I I I | I I I I I I I I I I I I
experimental errors 68% CL.:
LEP2/Tevatron (today)
LEP2/Tevatron (8 fo™)

80.70

80.60 ™ g % 5m = 1.2 Gev, aM,,, = 20 MeV
% 80.50
O,
=
=
80.40
80.30 —
SME N
MSSME i
80.20 both models E i
| Heilnemeyer, Hollik, Stockinger, Weber, Weiglein '07 7
160 165 170 175 180 185
m, [GeV]

MSSM band:
scan over
SUSY masses

overlap:
SM is MSSM-like
MSSM is SM-like

SM band:
variation of ME,M
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Example: Prediction for My, in the SM and the MSSM :
[S.H., W. Hollik, D. Stockinger, A.M. Weber, G. Weiglein '07]

experimental errors 68% CL.:

Heinemeyer, Hollik, Stockinger, Weber, Weiglein '07 7]

MSSM
both models B

80.70
i LEP2/Tevatron (today)
i Tevatron/LHC
80.60 ILC/GigaZ
% 80.50 —
9' -
=
=
80.40
80.30
80.20
| | | | | | | | | | | | | |
160 165 170 175
m, [GeV]

180

185

MSSM band:
scan over
SUSY masses

overlap:
SM is MSSM-like
MSSM is SM-like

SM band:
variation of Mj%'v'
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Global fit to all SM data:

[LEPEWWG '07] 6 M, = 144 GeV
= My = 76133 GeV i Ao = P

S\ ¢ — 0.02758+0.00035 [ :
My < 144 GeV, 95% C.L. 7 0.02749:0.00012 B : '
4 - *+ incl. low Q° data jff : —
N>< |

3 3
Assumption for the fit: 2 |
SM incl. Higgs boson |
1_ —
= no confirmation of | : .
Higgs mechanism 0 Excluded \\ Preliminary
30 300

m, [GeV]

= Higgs boson seems to be light — too light?
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CMSSM/mSUGRA: “blue band” for M,
[J. Ellis, S.H., K. Olive, A.M. Weber, G. Weiglein '07]
Fit with My, sin?0er, Tz, (9 — 2),u, BR(b — sv) and other BPO

tan 3 =10 tan 3 =50
i L | L | T I.I T | L | L L | i 1T T T | 1T T T | 1T T T |60 T Oor T | T 1T T 71 T 1T T 71 ]
14—~ CMSSM,p>0,m =171.4 GeV . 14— CMSSM,p>0,m =1714 GCéS/ ¢ —
- o E - O ¢ y
" e tanf=10,A,=0 e ° } [ o tanB=50,A,=0 T
_ . - _ -
127 anB=10,A =+m,, | . 121, tanB=50, A, = +m,, .
[ o tanB=10,A,=-m ¥ i o tanB=50,A,=-m,, i
101 tanp=10,A = +2m,, ° ] 101~ tanp=50,A, = +2m,, ]
~ B - - o e N ~ B - - 7]
%\ o tanB=10,A,=-2 m%z ] %\ | o tanB=50,A,=-2m, , ]
© 8r . 1 © 8r ]
S I ° 1 2 I i
~N - o L] - N L -
_ o - _ -
_ o - _ -
- O - - —
I [ ] — I —
4t ° . ] Ar ]
_ 0 4 - _ -
_ 0% e - _ -
_ 5 - _ -
O . 1 1 1 1 | 1 1 1 1 | I I | | I I | | I I | | I I | | 0 . 11 1 1 | 11 1 1 | 11 1 1 | 11 1 1 | 111 | | 111 | |
95 100 105 110 115 120 125 95 100 105 110 115 120 125
M, [GeV] M, [GeV]

Best M; value ~ 110—115 GeV = much “better” than in the SM
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CMSSM/mSUGRA: “blue band” for M,
[J. Ellis, S.H., K. Olive, A.M. Weber, G. Weiglein '07]
Fit with My, sin?0er, Tz, (9 — 2),u, BR(b — sv) and other BPO

tan 3 =10 tan 3 =50
i L | L | T I.I T | L | L L | i 1T T T | 1T T T | 1T T T |60 T Oor T | T 1T T 71 T 1T T 71 ]
14—~ CMSSM,p>0,m =171.4 GeV . 14— CMSSM,p>0,m =1714 GCéS/ ¢ —
- o E - O ¢ y
" e tanf=10,A,=0 e ° } [ o tanB=50,A,=0 T
_ . - _ -
127 anB=10,A =+m,, | . 121, tanB=50, A, = +m,, .
[ o tanB=10,A,=-m ¥ i o tanB=50,A,=-m,, i
101 tanp=10,A = +2m,, ° ] 101~ tanp=50,A, = +2m,, ]
~ B - - o e N ~ B - - 7]
%\ o tanB=10,A,=-2 m%z ] %\ | o tanB=50,A,=-2m, , ]
© 8r . 1 © 8r ]
S I ° 1 2 I i
~N - o L] - N L -
_ o - _ -
_ o - _ -
- O - - —
I [ ] — I —
4t ° . ] Ar ]
_ 0 4 - _ -
_ 0% e - _ -
_ 5 - _ -
O . 1 1 1 1 | 1 1 1 1 | I I | | I I | | I I | | I I | | O . 11 1 1 | 11 1 1 | 11 1 1 | 11 1 1 | 111 | | 111 | |
95 100 105 110 115 120 125 95 100 105 110 115 120 125
M, [GeV] M, [GeV]

— talk by Georg Weiglein in the SUSY phenomenology session
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CMSSM/mSUGRA: “blue band” for M,

[Buchmiiller, Cavanaugh, de Roeck, S.H., Isidori, Paradisi, Ronga, Weber, G. Weiglein '07]

Fit with all EWPO, BPO, CDM, ...

LEP Excluded

b
llllllli[llIIlIIIIIIIIIIII!II]I]IIlI]ll

40 100 200
MHiggs [GeV}

= MSMSSM = 11077 + 3 GeV = much better than in the SM
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CMSSM/mSUGRA: “blue band” for M,

[Buchmiiller, Cavanaugh, de Roeck, S.H., Isidori, Paradisi, Ronga, Weber, G. Weiglein '07]

Fit with all EWPO, BPO, CDM, ...

LEP Excluded

b
llllllli[llIIlIIIIIIIIIIII!IIIIIII‘III_I

40 . 100 200
MHiggs [GeV}

— talk by Oliver Buchmiuller in the SUSY phenomenology session
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4. MSSM Higgs boson search at LEP:

Search for the Standard Model Higgs at LEP: [LEP Higgs WG 03]

Dominant production process:
ete™ — ZH:

-21n(Q

[EEY
o
T T [T T T[T T T[T T[T [T T T[T T T TTTT

-10

—— Observed
-------- Expected for backgrotind

b -20 S Expected for signal plus background

\‘\'Vl\ | ‘ I ‘ T ‘ T
112 114 116 118 120

m,, (GeV/CZ)

_ [ IR R N R R BRI
H------ 30 106 108 110

S

Exclusion limit, 95% C.L.: My > 114.4 GeV (expected: 115.3 GeV)

(LEP has seen exactly as many Higgs-like events as could be expected for

My~ 116 GeV , not more, not less)
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Search for the MSSM Higgs bosons:

Situation is more involved due to many SUSY parameters

— investigate benchmark scenarios:

— Vary only M4 and tan g
— Keep all other SUSY parameters fixed

1. my'?* scenario:
— obtain conservative tan g exclusion bounds (X; = 2 Mgysy)

2. NoO-mixing scenario
— Nno mixing in the scalar top sector (X; = 0)

3. small agf Scenario
— hbb coupling ~ sinaefr/ COSB can be zero: aegfr — O:
main decay mode vanishes, important search channel vanishes

4. gluophobic Higgs scenario

— hgg coupling is small: main LHC production mode vanishes
[M. Carena, S.H., C. Wagner, G. Weiglein '02]
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Search for the MSSM Higgs bosons:

Situation is more involved due to many SUSY parameters

— investigate benchmark scenarios:

— Vary only M4 and tanpg
— Keep all other SUSY parameters fixed

1. my'?* scenario:
— Obtain conservative tan g exclusion bounds (X; = 2 Mgysy)

2. NO-mixing scenario
— NoO mixing in the scalar top sector (X; = 0)

3. small agf Scenario
— hbb coupling ~ sinaefr/ COSB can be zero: aegfr — O:
main decay mode vanishes, important search channel vanishes

4. gluophobic Higgs scenario
— hgg coupling is small: main LHC production mode vanishes
— talk by S.H. on some new ideas in the Higgs session
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Search for neutral SUSY Higgs bosons:

ete™ — Zh, ZH

e . A
7 2 M
E O'hAOCCOS (ﬁ—aefr)U}SLZ
Z oA o SINZ(B — aerr) oY)
e ~ h, H
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Constraints from the Higgs search at LEP [LEP Higgs Working Group '06]

Experimental search vs. upper mj-bound (FeynHiggs 2.0)

my'9*-scenario (m; = 174.3 GeV, Msysy = 1 TeV):

g
+ my, > 02.8 GeV
(expected: 94.9 GeV), 95% C.L.
10 |
My > 93.4 GeV
(expected: 95.2 GeV)
1 ¢
Theoretically
i |naccessible ]
0 20 40 60 80 100 120 140

m, (GeV/cZ)
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Parameter region where experimental lower bound on my is significantly
lower than SM bound, Mg > 114.4 GeV, corresponds to sin2(6 — aeff) K 1

“Excluded’” tan 3 region:

0.7 <tanp < 2.0

Note: this exclusion bound assumes
me, MSUSY fixed, my = 174.3 GeV, MSUSY =1 TeV

Nno theoretical uncertainties included

Note: new m; value: my = 170.9 £ 1.8 GeV [Tevatron EWWG '07]

parametric uncertainty: 5M}L’ara ~ dmy
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Effect of new corrections and my — m¢ + 2 om,
[S.H., W. Hollik, G. Weiglein '05]

1T 11 | 1T 171 | 1T 171 | 1T 171 | 1T 171 I T 1T 171
I m, ", FH2.4, m = 172.5 GeV ]
+ 3 GeV theory unc.
m, ", FH2.4, m = (172.5+4.6) GeV
+ 3 GeV theory unc.
- _ _
E B SM exclusion bound | T
1 ]
i | I I | | 1 1 1 1 | 1 1 1 1 | | II 11 | L 1 1 1 1 | 1 1 1 1 ]
80 90 100 110 120 130 140 150

m, [GeV]

= precise knowledge of m; important!
= Low tan g LEP exclusion region can vary strongly
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Constraints from the Higgs search at LEP [LEP Higgs Working Group '06]

Experimental search vs. upper mj-bound (FeynHiggs 2.0)

no-mixing scenario (my = 174.3 GeV, Mgysy = 1 TeV):

<a}
4% my, > 03.6 GeV
(expected: 96.0 GeV), 95% C.L.
10 5 3
My > 93.6 GeV
(expected: 96.4 GeV)
1 ¢ 5
Theoretically
i |naccessible ]
0 20 40 60 80 100 120 140

m, (GeV/cZ)
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5. MSSM Higgs boson search at the Tevatron

Tevatron MSSM Higgs searches (I): Search for a “SM-like"” light Higgs:

Prediction in “simplified” versions of the MSSM:
(m;*P = 170.9 GeV, dm;® = 1.8 GeV, Mgysy < few TeV)
[A. Dedes, S.H., S. Su, G. Weiglein '03] [S.H., W. Hollik, G. Weiglein '04,’05]

max. M, [GeV] | dM;,/dms | for meP 4 26my

MSUGRA/CMSSM 124.5 0.65 126.9
MmMGMSB 118.8 0.70 121.3
MAMSB 120.5 0.58 122.6

Exclusion potential of the Tevatron: MaM < 130 GeV

MSUGRA/CMSSM, mGMSB, mMAMSB: no suppression of hVV coupling
= SM bound applies

— Tevatron can exclude mSUGRA/CMSSM, mGMSB, mAMSB, ...
= potentially huge impact on search strategies at LHC
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Possible problem in SUSY:

h — bb

50, .
can be strongly suppressed i g
— “Small aefr Scenario” s~ £
[M. Carena, S.H., C. Wagner, i %
G. Weiglein "02] o B
. . B
= =3
gL =
= Strong suppression of ol E
h — bb possible, :
up to M4 < 350 GeV 10k B
(not realized in - B
MSUGRA/CMSSM, GMSB, % 200 400 600 800 1000
AMSB, ...) M, [GeV]
25.07.2007 II1/15
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Tevatron MSSM Higgs searches (II): “Heavy” MSSM Higgs bosons

Search modes: bb—o¢pbb, ¢=hH A
pp—¢—Tr 1, ¢=hHA

Strong enhancement compared to the SM:

tan? 3 9

bbA) x BR(A — bb) ~ bbA

_ _ tan? 3
o(gg,bb — A) x BR(A — 7'+7'_) ~ o(gg,bb — A)gm
(1+ 2% +9
L 20&3
Ab = 3—7Tm§,u tang x I(m'gl,m'BQ,mg)

o
+ ﬂAtﬂ tang x I(mflam;g'QaH)

Either H ~ A or h~ A = another factor of 2
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Existing Tevatron analyses: H/A — 77 (1 fb—1):

n N . B ev, ut channel
o . D@ Preliminary, 1.0 fb 600 - o
-
] i Ny=160TT 500 “or .
> 30}
LLl 102k Wz 400} 20 .
. B Z—uu ol |
n B QcD 300} [ .
i W—uv °G* 85 10 B0 200 250 300
i Wty 200} Myis (G -
i WWoslv v CDF Run Il 1 fb-1
f 100} MSSM ¢—=7tt Search| |
10F Preliminary
C O t -
B A—TT ]
- 100}] Bzt =TT |
- BN other EW, tt| ]
R [ R jet fake
1L 10 «———— mu = 160 GeV 3
: Al
i 1 1 1 1 1 I 1 1 1 1 I 1 E
0 50 100 150 200 250 o.1f |
. - o 150 200 250 300
Visible Mass (GeV) muie (GeV)
[DO '07] [CDF '07]

= Bounds on the MSSM parameter space for low M 4, high tan 3:

CDF excess? DO missing events?
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Existing Tevatron analyses: H/A — 77 (1 fb—1):

~10% o 45 ~ 100 | —— T T
2 | D@ Preliminary, L0fb* | 2 40 D@ Preliminary, 1.0fb* '8_ CDFRunll 1 fb-1
II:T = Observed Limit }:T ) = Observed Limit = MSSM Higgs%ﬁcﬂc Search
S — imi S — imi .
E Expected Limit E Expected Limit l-/F Prellmlnary
. Expected Limittlg] - 30} Expected Limit, & 10F
o) o) [ ~
= 10} oo 14
£ £ F m — Observed
© . X
5 5 X 4| — Expected
15 ? B 10 band
1ok Q. 26 band

1F ; 2 95% CL upper limits

(@ d; ) I

IPATNTTONTONIVN [N NPT vvs . 7100 150 200 250

100 120 140 160 180 200 100 120 140 160 180 200
Higgs Mass (GeV) Higgs Mass (GeV) m¢ (GeV)

[DO '07] [CDF '07]
= Bounds on the MSSM parameter space for low M 4, high tan 3:

CDF excess? DO missing events?
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Existing Tevatron analyses: H/A — v (1 fb—1):

mhmax’ p > 0 No-mixing’ IJ > 0 u =+200 GeV, M, = 200 GeV, m; = 0.8 Mysy
Mg, = 1TV, X, = V6 Mg, (M ™); My, =2 TeV, X, =0 (no-mixing)

susy

100

c

S 90
80

susy susy

70
60

50 expected no mixing

40 D@ Preliminary, 1.0 fb™* D@ Preliminary, 1.0 fb™*

CDF Run Il 1 fb-1

20 I D0g-tr 1.0fb*
-1
. i::f’;z':;i-fxpem MSSM 0—1T Search
20 === CDF ¢- T, 310pb" Preliminary

LEP

10

100 120 140 160 180 200 100 120 140 160 180 200 80 100 120 140 160 180 200

M, (GeV) M, (GeV) m, (GeV/c?)

[DO '07] [CDF '07]

= Bounds on the MSSM parameter space for low M 4, high tan g:
CDF excess? DO missing events?
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6. MSSM Higgs boson search at the LHC

SM Higgs search at the LHC: = full parameter space accessible

[ATLAS '05]

—&— VBFH- WW

—4A— VBFH- 11
H - yy (inclusive + VBF)
H- ZZ - 4l (with K-factors)
H- ZZ - 4l (no K-factors)
ttH,H - bb

—A—H-> WW- Iviv

—46— H- ZZ - libb

J. L dt=10 fb_1 --f-- VBFH - ZZ - liqq

[ERN
o
N

—a— Combined

Signal Significance
[

=
o
|

|_\
T
O\be/:
|
O

100 200 300 400 500
M, (GeV)
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Situation is a bit more complicated for SUSY Higgses (¢ = h, H, A)
[ T. Hahn, S.H., F. Maltoni, G. Weiglein, S. Willenbrock '06]

10°

LHC, Vs =14 TeV —h

m ", tanf=5 — H
— A

[EEN
o
IIIIII| T TTTT

gluon fusion: gg — ¢

weak boson fusion (WBF):
qq — ¢'7 ¢

N\

"
—

I\I IIjIIIl’_- AL IIIIII|

top quark associated

1 IIIIIII| 1 IIIIIII| 1 Illlllll 1 IIIIIII| 1 IIIIIII| 1111l

® production cross section [fb]

10°E™ "~ N bb)d . — —
S \\f‘,\_ N (bb) production: gg,qq — tto
10'E R weak boson associated
- e Tl production: q — W, Zo
10°F W/Zd SNITe- o E
- .3 NEW: bbg
10'1 11 1 1 | L1 1 1 | L1 1 1 | 11 1 I.l..l'..l..fvl | L1 1 1 | L1 1 1 | 11 1 |~

100 150 200 250 300 350 400 450 500
M, [GeV]

Search for the lightest MSSM Higgs at the LHC:
= full parameter accessible But there might be problems ...
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Step 2: Measurement of the mass

Best channel for mass measurement in the SM: H — ~v
[ATLAS '99]

% [P % 1300
O 7 O -
-l i (g =
20000 -
o - o =
= ok
5 I =
- i = 1000 [—
aa - (5 i
17500 |— ‘ﬂh i
[~ =
|— : -
o
B ’E'ﬂ B
Il ZOs0$0
153000 _— % =
- e s
= ',:_'é, B j
I 50 — l_
12500 |— . - U [—
il o 0 — —
10000 [ I I I | I | | | I
105 120 135 105 120 135
m,, (GeV) m,, (GeV)

— §Mj ~ 200 MeV
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Possible problem in SUSY:

99 — h — vy
50
can be strongly suppressed - e 00-02
- e 02-04
“ . . . i e 04-06
— “gluophobic Higgs scenario - 06-08
0 . 08-10
[M. Carena, S.H., C. Wagner, - e >10
G. Weiglein '02] -
30 —
o) i
c
S |
= Strong suppression of 50 -
gg — h — ~~y possible -
over the whole parameter space 1o
(not realized in i =
| | | | | | | | | | | | | | | |
mSUGRA/CI\/ISSI\/I, GMSB: o0 200 400 600 800 1000
AMSB, ...) M, [GeV]
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And even in the “nice” mMhax

[CMS "06]

h

tanp

'qqH, Hotrol+jet, 30 and 60 fb”

IIII|IIII|IIII
=
s

CMS

mynax scenario

||'|||||||ilII!ll’'"'-“'"“"'“'"""'I'lIIIIl

h— vy, cuts, 30 fb’

= 2
Mg,y =1 TeVic
M, = 200 GeV/c’

u =200 GeV/c?

m =800 GeVic?
gluino

Stop mix: X, =2 Mg,y

1L
1,1\‘lll.'l.|lll
@\“

g

£
—
L
------

m,=115 GeV/c?]

qgh, h—tt—l+jet, 30 and 60 fb™

100 200 300 400 500 600 700 800

M, GeV/c

scenario there might be problems:

Measurement possible only for
My 2 250 GeV

— M), ~ 200 MeV

other channels:

h— Z7% — 41 (M, > 130 GeV)

otherwise: 6M; =2 1 —2 GeV
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“Heavy”’ MSSM Higgs searches:

MSSM Higgs discovery contours in M, —tan g plane
(mp'?* benchmark scenario): [ATLAS '99] [CMS '03]

50 T T =] T+ T T T T T T T T T T T T T T T T T T T T T T
o 50 F n H | E\ : \ \ ]
S0 | ATLAS-300fb =INE \
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areas where only h is observable = “LHC wedge”
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Most powerful search modes for heavy MSSM Higgs bosons:

b — H/IA -1t~ + X
pp — tHT* + X, H¥ — v,

Enhancement factors compared to the SM case:

tan? g y BR(H — 7t77) 4+ BR(A — 71t77)
(14 Ap)2 BR(H — 7t77)gm

H/A

+ tanzﬁ
(14 Ap)?

x BR(HT — 7v7)

= A\, effects so far neglected by ATLAS/CMS
also relevant for BR(H/A — 7)), BR(H* — 7u;)

also relevant: correct evaluation of M(H/A/H* — SUSY)
= additional effects on BR(H/A — v77), BR(H* — 7v;)
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Dependence of LHC wedge from bb — H/A — 7T7— — 2jets on u:

[S.H., A. Nikitenko, G. Weiglein et al. '06]

tanp

= now based on full CMS simulation
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= non-negligible variation with the sign and absolute value of u

(— numerical compensations in production and decay)

Sven Heinemeyer — Basics of Higgs Physics — preSUSYO07 (Karlsruhe)

25.07.2007

/27



Precision of §M/M from bb — H/A — vT7— — 2jets:
[S.H., A. Nikitenko, G. Weiglein et al. '06]
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= now based on full CMS simulation
= high precision measurement of heavy Higgs boson masses possible
— talk by S.H. in the Higgs session
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7. MSSM Higgs boson precision physics at the ILC

SM Higgs @ ILC:
Precise measurement of:

.

1. Higgs boson mass,
OMy ~ 50 MeV

2. Higgs boson width
(direct/indirect)

3. Higgs boson couplings, 107 L
O (few%) = |

4. Higgs boson quantum
numbers: spin, ... 10°

e

o
=1
|

SM Higgs Branching Ratio

100 110 120 130 140 150 160

[ TESLA TDR ’'01]

But do we need the ILC precision?

YES! To discriminate between the SM and extensions
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Example I: Higgs couplings in the MSSM:

“Normal” MSSM scenario:

wwm | T @O @ @ W 2 &

Q
= - i
<
> +20%
> i : r _
n cosa/sinf3
= +10%
g : ]
o 0%(SM)  frrerfrmsnnnnnirnia I
g | I " i~ < _
= in(o—P)
= -10% SIN(O=P)
- . > - = ]
-20% -.sIno/cos . &
B Model Independent Analyses 7
-30%

-S. Yamashita (ACFA WS Taipei) -

= measurable deviations over large parts of the parameter space
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Example II: Higgs couplings in model with extra dimensions:

Effects of Kaluza Klein towers:

. 5% Fr @ @® @ v oz H O
E o | |
0

> | _
g +10%
d:: — -
S 0%(SM)  ferssrsssrssmssanssmmsnnsnissn s I
g ‘ 2
= 10%
Q B —

= S ¢ = =

S0 | - b A 4

-S. Yamashita (ACFA WS Taipei)

= measurable deviations over large parts of the parameter space
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Example III: Higgs couplings in a baryogenesis motivated SM extension:

o
g #30% [ T, W& T .‘ rrrrrrrrrrrrrrrrrrrr rrrrrrrrrrrrrrr W
ERT|
+20%
= l i
g +10%
C;‘:: - —
5 0%(SM) E I ............ » ST > POT—
= i i
T -10%
A u i
-20%
B Model Independent Analyses 7
-30%
- S. Yamashita (ACFA WS Taipei) -

= Only Higgs self coupling deviates, measurement possiblel
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Tricky scenario:

The LHC finds only a SM-like Higgs and nothing else

Q: Do we still need the ILC?
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Tricky scenario:

The LHC finds only a SM-like Higgs and nothing else

Q: Do we still need the ILC?

A: Of coursel
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Tricky scenario:

The LHC finds only a SM-like Higgs and nothing else

Q: Do we still need the ILC?

A: Of course!l Or better: even morel

The ILC provides:

— precise Higgs coupling measurements

— precision observable measurements with the GigaZ option

= Only the ILC can find deviations from the SM predictions via the various
precision measurements

= Only the ILC can point towards extensions of the SM
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Outlook

e | he quest for electroweak symmetry breaking continues!

e Low-energy Supersymmetry continues to be our best bet for physics
beyond the Standard Model

e Data rules:

We need experimental information from Tevatron, LHC, ILC,

v experiments, dark matter searches, low-energy experiments, ...
to verify / falsify our ideas about electroweak symmetry breaking,
the Higgs, extensions of the SM, ...

e [ he experiments in the next years will bring a decisive test of our ideas
about the Higgs and electroweak symmetry breaking

= Very exciting prospects for the coming years

Expect the unexpected!
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Interested in Theory Predictions?

Interested in
e theory predictions for the Tevatron?
e theory predictions for the LHC?
e theory predictions for the ILC?

e phenomenology analyses in Higgs/SUSY?

= You can do your PhD at IFCA (Santander, Spain)
contact: Sven.Heinemeyer @ cern.ch
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Santander, Spain: (15 minutes by foot from the institute :

contact: Sven.Heinemeyer @ cern.ch
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