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e Tevatron

- Bridge between LEP search & LHC measurement era following discovery

- 15t exclusion after LEP in 2008
e And then regularly updated

- 2012: Evidence for coupling to fermions

- Complementary as exploiting primarily H—bb decays
Phys. Rev. Lett. 109, 071804 (2012)

- ‘Higgs studies at Tevatron’ %'02 Tevatron Run L, <07 " — 1L, Observes
& ot e -CL, Expecte
 PRD 88, 052014 (2013) E I+ sa.
% 1 [ J+2sa
§ 10.1 1o

- ‘Tevatron spin-parity constraints’
« PRL 114, 151802 (2015) 107
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Search Strateg DS

< 1.0f ]
e ‘Low’ mass m, < 135 GeV <  Production
= 99—
- Dominated by: _ o
B b jet i« -
qg/ — WH — (vbb /Q jet 8 0.1 —2>
_ q * °
qq — ZH — ({bb >W/_Z_ - =
g — ZH e vibh ) W/Z\\<Iepton a3 1 1 | .
Iepton 100 120 140 160 180 200
my (GeV/c?)
1 e
e ‘High’ mass m, > 135 GeV i "' Decay

- Dominated by:

g 1 H W i - /
« —
gg = H —=>WW® —=(vl'v' t <
g . W

Branching ratio

102 &
« Less sensitive channels add overall sensitivity L
e All channels sub-divided for sensitivity 3
10%0 150 140 160 180 200
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= Tevatron Combination
e Log-likelihood ratio (LLR)

e Exclusion cross section

—_
o

95% C.L. Limit/'SM

- Sensitivity over ~full mass range

- 95% CL limit @ my, = 125 GeV:
- 1.06 x o(SM) expected
- 2.44 x o(SM) observed

- Relative agreement of B-only
and S+B hypotheses
- Expected S+B shows good

: 1 sensitivity up to ~185 GeV
. = Observed Tevatron Run Il, L, <10 fb’ o - -
[ --- Expected w/o Higgs SM Higgs combination = C . LLR, +1s.d. Tevatron Run |, Lmt <10.01b
- W Expected + 1 s.d. o C SM Higgs Combination
LLR_ +2s.d.

[ [ Expected 2 s.d. 3 30 - [JLLR, #25.d 9
- == Expected if m;=125 GeV/c? o - ==-=-LLR, —LLR,.

D 20— --- LR, —. LLRmH=125 Gevic?

f (6,x1.5)

> 10

o

=

Obs exclusio 0 -
= Exp exclusion: 10 a . o
100 120 140 160 180 %00 100 120 140 160 180 200
m,, (GeV/c?) m(GeV/c?)
~30 excess at 120-125 GeV
- Consistent with SM Higgs
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(] 3 -1 4

2 10° E" Tevatron Run Il, L <10fb” = Observed % [ Tevatron Runll, L, <10f6" SM Higgs combination
> 102 & SM Higgs Combination ===+ Expected w/ Higgs ©3.5F — Observed

= ‘0 10 (m 2125 GeV/c) [ Expected+ 1 s.d. Jf B £1sd == 0,x15(m=125 GeV/c?)
c e G 10 M = VG Expected+ 2 s.d. - P _ 2
5 L 115 (m 125 GoVic) ] F 0 +2s0. oy x 1.0 (=125 GeV/c?)
=

X

(&]

9§

a1]

107
102
107 §
104
1 0-5 i non | L | L ) PR N T S O E AR ..
100 120 140 160 180 200 100 120 140 160 180 200
my, (GeV/c®) m,, (GeV/c?)

« Compatibility with B-only prediction (left)
- Minimum local p-value at m, =120 GeV: 3.1c  (2.00 expected)
p-value at my = 125 GeV: 3.0c  (1.90 expected)
o Compatibility with S+B prediction (right)
- Maximum likelihood fit with Higgs cross section as a free parameter
« u=o/ogy=14=+0.6 @ 125 GeV
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CDF

ttH— ttbb [~
H— vy
H—s W'W
H—o t't

VH- Vbb [

0

m,, = 125 GeVi/c?

== Single channel

[ combined (68% C.L.)

PRD 88, 052013
(2013)

PRD 88, 052014 (2013)

"

L
4 5 6 7 8
t

DO,L <9.7fb"
int

| |
9 10 11
Best Fit 6/og,

Combined -~
H— vy

H—- W'W" -
H- 't -

H— bb

MH =125 GeV
[ ] Combined (68%)
-& Single Channel

PRD 88, 052011
(2013)

Tevatron Run I, L <10 fb’!
B m, = 125 GeV/c?
[ combined (68% C.L.)
— —ll— Single channel
H-ovyy | u
H—- W'W~
H- 1t
VH— Vbb [
| | | | | | | |
0 3 4 5 6 7 8 9 10
Best Fit (¢ x Br)/SM

+3.39

nqﬁ”“*

—0.83
.o +2.28
1.6877 68

+0.69
1.59" 375
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e Use LHCHXSWG framework (arXiv:1209:0040)

« 1D fits: Vary each of k, k; or

K¢ independently in turn
- Negative values for «; (i)
preferred due to H—yy excess

» 2D fits: Probe custodial symmetry
i.e. hyy = Kyw/x; = 1(SM) or assume Ay, = 1
e All consistent with SM

Imperial College
London

Kw=K7=1

Posterior density
o o o
N w N
T Trrr T

o
—_

ETevatron Runll, L <10 fb!

Local maxima

[ 68% C.L.
95% C.L.

Ky =Kz=1

—_
T

| Tevatron Run I, Lint <10fb™

L e Local maxima A SM
- M sscL | Jes%c.L.
- K; floating

Preferi
(Kw,Kz)

‘ed region
= (1.25,+0.90)
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- VH cross section at threshold sensitive to 8, & hence JP assighment

« Tevatron sensitive in bb final states

e.g. Ellis et al., JHEP 1211 134 (2012)

JP 0* [3 m)E TeVatron
— ® 0 o~ :_ s

’ n 0
JP=0"; o ~ B3 oot || B 0
JP=2+; 6 ~ 3 N

Arbitrary Units
S
|

e Strategy
- Models tested ok |
e 0": Model of Ellis et al. ok |
i.e. Basic dim. 5 effective coupling £ EO T SN 110014100

M

2.4

e 2*: Standard RS graviton model
- Re-use published VH — Vbb analyses, assume my = 125GeV

- Main discriminating variable
e Invariant or transverse mass

Imperial College Gavin Davies — EPS2015
London



Events

e Published event selection, b-tag,
jet multiplicity & lepton categories

e D@ [Phys. Rev. Lett. 113, 161802 (2014)]
- Split into high (HP) & low purity

(LP) samples

- Final discriminant: invariant or

transverse mass

45 ZH—IIbb, DT HP
405 (a) DO,L _=9.7 fb"
3 - * Data
a5t LEbb m Multijet
s V+if
30 SV+hf
u tt
= o* nal
205 DO Signal
15t I(:Slz Sligna)l
n ignals x5
10f +
5F
% 200 400 600
llbb Mass (GeV)

Imperial College

London

Events

51200
>
w

1000

800

600

400}

WH-—Ivbb, 2TT HP

a0 (b) DO,L _=9.7 fb"
3B N et
30¢ tvbb V+if
- WV +ht
: + -"lngle t
= mvy
205 (0’ Signal
155 ~*' EIO Signal
- [J)2* Signal
10k — (Signals x

400 _ 600
MY*® (GeV)
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ZH-vvbb

200f

) ..

DO,

200

L =9.5fb"
int

* Data

I Multijet

V+if
T V+hf

(0" Signal
l:lO Signal

(@ gnSslgxeol

300

40
Dijet Mass (GeV)

vvbb

0

ZH—vvbb, TT HP

-
(2)
S

vvbb

R B DL LU LA LN LN LA LN AR LR

g

*

200

DO, L =9.5fb™
int

* Data
Il Multijet
V+Iif
I V+hf
tt
mvv
[J0* Signal
E]O Signal
[)2" Signal
(Signals x15)

400_
M?" (GeV)
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Spin / Parity

Events/bin

e Published event selection, b-tag,

jet multiplicity & lepton categories

o CDF [Phys. Rev. Lett. 114, 141802 (2015)]

- Final discriminant:

e MVA approach, combination of NNs trained against SM and BSM signals
e Information on mass of VX system included

Higgs JP CDF Run Il Preliminary, L=9.45 b
llbb TT 2-jet [Z+jets Q
3 Olopquark | &
10 - —Diboson 510
[[ b b JFakes >
2 w0+ nggS w 2
10 ==2+ Higgs 10
¢ Data
10 10
1 1
10" 10"
102 102
0 02 04 06 08 1

Higgs JP CDF Run Il Preliminary, L=9.45 tb™ c Higgs JP CDF Run Il Preliminary, L=9.45 fb™
bb TT 2-i o V+jets S b Wijets
b |et_ |:|Tglp quark | @ Ivb TI ETog quark
—Diboson 10 —Diboson
vvbb CMultijet | S fvbb E0ther
== 0+ Higgs w ., == 0+ Higgs
=2+ Higgs 10 ==2+ Higgs
+ ¢ Data ¢ Data
A 4 10
+
1
10"
10

NN Discriminant

Imperial College
London
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NN Discriminant
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e LLR = -2log[L(H1)/L(HO)] with H1=(2*+bkg) or (0-+bkg) & HO=(0*+bkg)

- CLS = CLH1/CLH0

CDF Run Il Preliminary, L=9.45 b CDF Run Il Preliminary, L=9.45 b
T T

0 0
aE°»12°° Combined uE‘.1400 Combined
: _ E .
gﬂm SM Higgs O + %1200 s:\n Higgs
g ..... 0 (“=1) g1000 ..... 2 (u=1)
38001 — observed i — Observed
a e 2 goo £
600 40 R
0 -2t
400 i P
: " 400 s' :
200 L'k 200
0 - 0 !

-80 -60 -40 20 0 20 40 40

LLR LLR

- CDF
* 0" signal excluded at 99.99% CL (99.92% exp)
 2* signal excluded at 99.1% CL (99.3% exp)
- D@
» 0" signal excluded at 97.6% CL (99.9% exp)
- 2* signal excluded at 99.0% CL (99.9% exp)

Imperial College

Gavin Davies — EPS2015
London
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€ 2000 — 0* LLR .
€ 1800 MM 0* LLR +15.d. DO, L, <9.7fb
5. ET0fLLR+2s.d. 1.0
2 1600 — @ u=1.

$ 1400 - — Observed LLR -

% 1200 -

® 1000

o E

800 O - O +

600

400

200

0=
LLR
9 2200 LR
c P o—

2 = -1
£ 20w ot 1R+ s, DG, L <9.7fb
H 1800 1 0* LLR +2 s.d. e
21600 -— 2* LLR e VoE
8 1400 - — Observed LLR -
§ 1200
& 1000 - 2 + O +

800
600
400 @
200
00 @0 =20 0 20 a0 ®0
LLR
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e Tevatron Combination [Phys. Rev. Lett. 114, 151802 (2015]

Tevatron Run Il, L <10 fb” Tevatron Run Il, L <10 fb”
2 [ — SMHiggs = 2 . F —— SMHiggs _
g 700 [ SM 68% C.L. VX—Vbb g 00" sm 68% C.L. VX-Vbb
T 600 L SM 95% C.L. (a) £ 800F SM 95% C.L. (b)
g £ —J°=0 Boson(u=1) 8700 ___ "= 2*Boson (u=1)
§ 500 = _ Observed § 600 - —— Observed
3 400 3 500 -
" 300 * 400
- 300 -
200 - 200 -
100 - 100 £
05 -
LLR LLR
- Assuming production rate x BR of X same as for SM (i.e. u = 1)
» 0 signal excluded at 5.00 (4.80 exp)
* 2" signal excluded at 4.90 (4.60 exp)
- Other values of u tested
imperial College Gavin Davies — EPS2015 13
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e Consider admixture of 0* & O (or 2%)

Tevatron Run I,L<10 fb‘

e Limits on O (or 2*) fraction == 'feBest'n

[ ASM

0.8 |- [@68% C.L.
r [J95% C.L.

(MSM;Mo) (1.0,0. 0)

- usy=0,exclude at 95%CL
- f,. > 0.36 (0.32 exp)
- f,,>0.36 (0.33 exp)

o
>
—

‘Exotic fraction’ vs total rate

=
%2)
=
¥
QO
IS
X
o
=
~
9
°
<
o
=

fp

Imperial College
London

JP=0-

J° traction, f ,
© o o 2 o 2 © o
N w - 3] [=2] ~ [+ © -

e
=
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VX—> Vbb :
(@) -

Tevatron Run Il,L<10 fb‘

+ 1
N r Bestflt 1
= ::SM VX—>Vbb ]
0.8 M68%CL. jP_o+ (b) -
- [195% C.L. :
0.6
(MSM,M2+) (1.1,0. 0)
0.4F —_

o

| Exp. exclusion J° = 2

770 Exp. exclusion J° = 0"

Tevatron Run II, L < 10 fb™

— Obs. exclusion J" = 0"

----- Obs. exclusion J° = 2* |

.
,,,,,
e i

VVVVVVVVVV

1 1.5 2 25 3
Total signal scale, p

W = WexoticTUsm
14



e Tevatron

- Sensitivity over most of accessible mass range
- Excess from 115 < my < 140 GeV
e ~30 significance at 125 GeV

- Coupling & spin results consistent with SM Higgs

Ky

Tevatron Run 11, le <10fb’
® Local maxima A SM

MesscL. 95% C.L.

a 17
- "
£09 |
° g
Q08 |
0038 |
= s
o7 |
06 |
05 |
04 |
03|
02 |

0.1

0

T 1 T
Tevatron Run Il, L <10 fb™'

Tevatron Run II, L <10 fb”'

Log-Likelihood Ratio

- LR, #1sd. Tevatron Run II, L < 10.0 fb
— [JLLR, *2sd. SM Higgs Combination

r ---LLR, —LLRg,
— ---LLR,, —. LLRmH=125 GeVic?
(c,x1.5)

-

-
"
*
.

- ...
Lo= =
~~~~~~~~~

= L , . T
100 120 140 160 180 200
m,(GeV/c?)

& o o =N
o o
TT

Pseudoexperiments
o

2 25
Total signal scale,

F —— SM Higgs
= [ sm 68%C.L.

SM 95% C.L.

F —— J°=0 Boson (u=1)
- —— Observed

-80 -60 -40 -20

VX—Vbb

(@) | Exclude:
0-and 2* at 50

20 40 60
LLR

« Tevatron: Continued to provide valuable information on nature of

observed boson

- Look forward to Tevatron + LHC H — bb combination
e Testament to Tevatron’s legacy: Making of a new generation of physicists

- Many moved to LHC

Imperial College

London

Gavin Davies — EPS2015
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Tevatron DE>

« ~12fb"" delivered, ~11fb-' recorded, ~10fb! after data quality per expt

- with L < 4 x10%2
Integrated Luminosity 11871.03 (1/pb)
12,000 4
11,000 4 201 1
_wm | Primary Higgs analyses: 9.5-10fb
o 2010
g 7,000 1
E o 2009
§ 5,000 -
g 4,000 -
E 3,000 - 2007
2,000 - 2%2906
1,000 4 2004
: 2003 o

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

Many thanks to Accelerator Division

Imperial College

London Gavin Davies - EPS2015 17



Lummosﬂy (pb’ ) m Run Il Integrated Luminosity

- — ‘01103 — 01/04 ‘0|1105 ‘0119_6 3Qﬂ,PZ :ﬂjt_ﬂg — 30|1LQF : ‘301119 — {01411‘ = w20 I | | | | l ,
|20007 ! ; ! ‘ 1 / - 1.0 —Delivered [T n=e /,

- : : | : . /

r 1 1 1 ‘ B 100 —Recorded 4
10000}~ e 1 . " /

B : | | // . o )4
8000 : : ; ; 1 : A

- ‘ ! : ] A AL

= o /7 | . gro yardia
6000 ‘ ‘ — 3 1 ‘ 3 u 3% 7

C ‘ // ] £50 ,/ /
4000 | | | | ] a0

[« Delivered 1 / 1 1 ] Py

— ' ' ' — g —
2000C Acquwed ‘ / ‘ ‘ | | ] 2 744/

- / / ‘ : : | N 10 =]

L P R U R S R SR B ' i

1960 2ooo 3000 4000 5000 6000 7000 8000 9000 e e e e e e e o e e

store number

e Proton-antiproton
- Unlikely to be repeated
- Dominantly qq collisions not gg as at LHC
e Gives enhanced xsect for some processes eg VH
- Initial CP eigenstate (and D@’S ability to reverse magnetic field)
« Enable incisive asymmetry and CP measurements eg A, in tt

 Relative cleanliness (low pileup) facilitates precision measurements
- e.g. W mass, top quark mass

Imperial College 18
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--f'-%napshot of Recent Activity w

 e.g. looking at D@ publications D@ Heavy Flavor

D@ EW Publications

Publications
10 10
Focus here: Higgs 8 8
D@ Higgs Publications 6 6
4 4
10
2 2
8
6 0 0
& S N S 2 & S & S °
° ¢ ¢ ® ¢ 2 ¢ ® ¢ ¢

Wealth of other results reported elsewhere

© o © S ©
Oy S S ~N ~
) ¥ v ¥ v D@ NP Publicati
... ublications
DO Top Publications D@ QCD Publications
8 12
15
6 9
10
4 6
5 5 .
0 0 0
o N o S o L) N o QS o
© Q %) &) © & S N N N Oy 8] S ~ ~
£ & & & § ¥ & §F & % £ § § § 8

Imperial College 19
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I T

LHC HIGGS XS WG 2000

1074

Branching ratios

102 ¢

| 1073

————————————— 100 200 300 500 1000
M, [GeV]
LHC

Main mode
Tevatron " Supporting mode

Imperial College 20
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= ?betails: Final Full Combination

CDF Channel (V = W, Z and ¢ = e, p) Lllz;_l]ill(fjit_\' My (GeV) Reference
)
W H — (vbb 9.45 90-150 PRL 109, 111804 (2012)
ZH — (¢bb H — bb 9.45 90-150 PRL 109, 111803 (2012)
ZH — vibb 9.45 90-150 PRD 87, 052008 (2013)
WH + ZH — jjbb 9.45 100-150 JHEP 02, 004 (2013)
ttH — W bW — bbb 9.45 100-150 PRL 109, 181802 (2012)
H— W*W~— s ¢tul— v 9.7 110-200 PRD 88, 052012 (2013)
H— W W~ — {1y, 9.7 130-200 PRD 88. 052012 (2013)
WH — WWTW— — e0¢, e e 9.7 110-200 PRD 88, 052012 (2013)
WH — WWTW— — i1y, H — WHtW-— 9.7 130-200 PRD 88, 052012 (2013)
ZH — ZWHW = — 000 + jet(s) 9.7 110-200 PRD 88, 052012 (2013)
H+ X — 757 + jet(s) H— 71~ 6.0 100-150 PRL 108, 181804 (2012)
H — ~~ H — ~v 10.0 100-150 PLB 717, 173 (2012)
H — ZZ H — ZZ 9.7 120-200 PRD 86, 072012 (2012)
CDF grand combination all CDF 6.0-10.0 90-200 PRD 88. 052013 (2013)
DO Channel (V = W, Z and ¢ = e, j1) LllElrlIin(l);if)' My (GeV) Reference
)

WH — (vbb 9.7 90-150 PRD 88, 052008 (2013)
ZH — 0¢bb H — bb 9.7 90-150 PRD 88. 052010 (2013)
ZH — vibb 9.5 100-150 PLB 716. 285 (2012)
H—- W' W~ s (¢tut v 9.7 100-200 PRD 88, 052006 (2013)
H+X 5> WHW— = ptrF4+ <1 jet 7.3 155-200 PLB 714, 237 (2012)
H — WHW~— = lvg'q H — W+ - 9.7 100-200 PRD 88, 052008 (2013)
VH — eep/ppe+X 9.7 100-200 PRD 88, 052009 (2013)
VH — et pt+ X 0.7 100-200 PRD 88, 052009 (2013)
VH — vq'qq'q 0.7 100-200  PRD 88, 052008 (2013)
VH — mhnp + X , 8.6 100-150  PRD 88, 052009 (2013)
H+ X — trhjj W= rir 0.7 105-150 PRD 88, 052005 (2013)
H — v~ H — v~ 9.7 100-150  PRD 88, 052007 (2013)
DO grand combination all DO 7.3-9.7 90-200 PRD 88, 052011 (2013)
CDF+DO grand combination all CDF+DO 6.0-10.0 90-200 PRD 88, 052014 (2013)

Imperial College
London

Gavin Davies — EPS2015
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Observed exclusion
Expected exclusion

149 < m, < 182 GeV

> — Observed Tevatron Run II, L, < 10 fb™'

= === Expected w/o Higgs SM Higgs combination

= W Expected + 1 s.d.

i ] Expected *+ 2 s.d.

O .=:= Expected if m =125 GeV/c?

o

()]

1
00 120 140 160 180' 200
m,, (GeV/c?)

Observed exclusion: 90 < m, < 109 GeV,
Expected exclusion: 90 < my < 120 GeV,

95% CL limit @ m =

Imperial College
London

Gavin Davies — EPS2015

140 < my < 184 GeV

125 GeV: 1.06 x o(SM) expected, 2.44 x o(SM) observed

22
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~=uantifying the Excess:

o Log-likelihood ratio (LLR)

- Relative agreement of B-only i
and S+B hypotheses fon
- Throw pseudo-data to populate o
B-only and S+B models . —
« Compare to observed o -
= [ [LJLLR, #1sd. Tevatron Run II, L < 10.0 fb
% 30 :_ D LLR, +2s.d. SM Higgs Combination
g [ --um —un,
=20 --- LLRs+b _— m, =1 evic?
- Expected S+B shows good 27\ (0, %155
sensitivity up to ~185 GeV o 10
-l
0
- ~30 excess at 120-125 GeV et R T T
. . . -10 - K .’
 Consistent with SM Higgs C
_ 1 | 1 1 Il | 1 Il 1 | Il 1 1 |‘.I' 1 1 I Il 1 1
100 120 140 160 180 200
m,(GeV/c?)
imperial College Gavin Davies - EPS2015 23
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Tevatron Run I, L. . <10 b

s Lint = Measured
SM H—bb combination [ +1s.d.
B Predicted [ | +2sd.
6, x 1.5 (m =125 GeV/c?)
oy x 1.0 (m,=125 GeV/c?)

o

g T
2 25 Tevatron Run Il, L_ = 10 fo ELLR, = 1sd. = 600 |
-— e}
= 20 |- SM H->bb Combination CILULR, +2s.4. T 500
§ --- LLR, =
£ 15 == oy x 1.0 (m =125 GeVIc) --- LLR,,;, ‘: 400
% -- 0y x 1.5 (m "~125 GeV/c?) — LRy, 3
©
& 10 300 |-
- =
5 -2
200 -
0 -
---------- 100 |
-1 L !
< " ol S IPEPEPIrS IPEPIT A 0k
g0 100 110 120 130 140 150 90
m,, (GeV/c?)

Imperial College
London

Gavin Davies — EPS2015

P BT SR
140 150
m,, (GeV/c?)

PRI T
130
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e Measure deviations of couplings from SM prediction using
LHCHXSWG framework (arXiv:1209:0040) Vukawa \ @ Gauge sector

sector |

o-BR(ii = H — ff)=0y, ' BR, ZK—z — sector

e @ O =
- Assume all sighals near 126 GeV from
single resonance of zero width, with SM-like coupling structure

- Additionally: no additional invisible or undetected Higgs decay modes

- e.g. 2 . 2
KW Kb
o(WH)- BR(H —> bb) = 0(WH),, - BR(H —> bb) ¢, —*—

K, =1.28k,, —0.28k, o

- Study fermion coupling, k; and boson couplings ky,, k; and Ky

imperial College Gavin Davies — EPS2015 25
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« 1D fits: Vary each of k, k; and k; independently in turn

K,=K~=1

> 1

g " Tevatron Run I, LInt <10fb" e Local maxima
S 08 W 68% C.L.

S - . l95%C.L.

5 - -

= Ky=K;=1

o

o

2
Kw
Kw=K¢=1

> 0.6 S
3 Foeeees Local maxima Tevatron Run I, LInt <101b
© 05 Mles%C.L.
° - B oo SM=1

- 95% C.L.
S

[3)

@

o

o

Imperial College
London

KW=KZ=1

04

Posterior density

k. ==(1.05

ETevatron Run Il, LInt <101b"’

----- Local maxima

[ e8%C.L.
. |95%C.L.

Ky= Kz =1

+0.45
-0.55

ke, ==2.64"7
k,=-127%7% or1.04<k, <1.51

Negative values for x,, and x;
preferred due to H—yy excess

All consistent with SM
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Kw

e Probe custodial symmetry

- Preferred region
(Kyw,K7)= (1.25,+0.90)

e Assume Ay, = 1

- Preferred regions

(1.05,

All consistent with SM

Imperial College
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(icy, k)= (1.05,-2.40) &

(K\/)Kf)=

2.30)
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" (b) Tevatron RunIl, L <10 fb™ )
nt m, =125 GeV/c

— Combined
-=+ H—bb
=== H>WW

"""""""

10 12 14
(o x Br)/SM
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Posterior probability density

Posterior probability density

e Posterior probability density functions

] 2 5F 1 27 1
’ (a) Tevatron Run I, L < 10 fb’ ® (b) Tevatron Run Il, L < 10 fb F (c) Tevatron Run Il, L < 10 fb’
Q Q
Loy = 1 o ey =0 © 6 I + =1
Hsm > Hsm > Mg + Hgy
3 2
— Posterior density | § — Posterior density | § . — Posterior density
----- Observed limit 5 - Observed limit 5 - Observed limit
= T 3
% %
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(d) Tevatron Run I, L < 10 fb™ 3 | (e) Tevatron Run I, L < 10 fb™ 3 6| (f) Tevatron Run II, L < 10 fb™
Q 0
leg = 1 © legg =0 © Ly + =1
Hsm > Hsm > Mz + gy
2 2
— Posterior density '§ — Posterior density ‘5 4 — Posterior density
----- Observed limit 5 - Observed limit 5 ; - Observed limit
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e Consider admixture of 0* & O (or 2*), set limits on 0" (or 2*) fraction

CDF Run [l Prellmlnary L 9.45 fb1

= - o Best Fit
- ASM

0.5 - l68% CL
- [195% CL

Combmed ]

Exclude at 95% CL

0

0 Fraction, f -

—

e
™

e
-

o
FS

e
()

o

fo.>0.32 & f,, > 0.35 (no SM Higgs present)
f,,>0.28 & f,, > 0.31 (SM Higgs present)

Imperial College
London

Gavin Davies — EPS2015

N -1
B (a) Dg, LI‘It <9.7fb

_ H 4 |
— LT °§+ xf,

_ H " 1

g O = oS (1-1 )
- [CJ9s5%cCL

. Expected Exclusion

- = 95% CL

i Observed Exclusion

1_l 1 1 1 ] 1 1 1 1 l 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I
0 2 3 4 5 6

Total Signal Scale,u

Exclude at 95% CL
o. > 0.80
5. > 0.67
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e Consider admixture of 0* & O (or 2*), set limits on 0" (or 2*) fraction

J° Fraction, f o
(=] (=] o o o o (=] o o
- N W P 0 DN B O -

o

¢ Exp. Exclusion J°=0"

Exp. Exclusion J°=2*

CDF

—— Obs. Exclusion J°=0°

Obs. Exclusion J*=2*
95% CL

05 1

Imperial College

London
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2 25 3
Total Signal Scale, u

JP

JP Fraction, f
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S
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o
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o
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s
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Total Signal Scale,
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