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 Examples of NEWS PAPERS of a New Boson
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Seminar at July 4th

In summary

Global Effort - Global Success

We have observed a new
boson with a mass of Results today only possible due to

125.3 £ 0.6 GeV extraordinary performance of

at accelerators — experiments — Grid computing

4.9 o significance !

Observation of a new particle consistent with
a Higgs Boson (but which one...?)

Historic Milestone but only the beginning

m | :
S
.'- o H ATLAS today's main result (preliminary): b L
: %!kﬂ 5.0 o excess at m~126.5 N

o - . -
\ - (TR g Wt =~ Global Implications for the future
"| These accomplishments are 'rhe results of more than 20 years of Gz
talented work and extreme dedication by the ATLAS Collaboration, R-D Heuer ~7 s
with the continuous suppor‘r of the Fundlng Agencies
T 1 T, 7 R 5
rgenti orocco | More in general, ‘rhey are the results of the ingenuity,
rolis ﬁ;‘:;,‘a " | vision and painstaking work of our community
R e ; .| (accelerator, ms‘rr'umem‘nhon computing, physics)
el Rom.
B

— ‘ .
arus omania 5 i , = R .

== AS . B= * How does it observed?

k. 1

pamin sttt fo/ U“ m, .

Ehina Slovenia i 3]
Folombia South Africa
Pzech Republic  Spain e
Penmark Sweden A
Switzerland

| Collaboration $ ° W h ats h ou I d we d O next ?
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LHC experiments

TRACKER

: 12500 T
Overall diameter : 150 m
Overall length 215 m
Magnetic field : 4 Tesla

PRESHOWER

RETURN YOKE
SUPERCONDUCTING
MAGNET

FORWARD
- CALORIMETER

HCAL

MUON CHAMBERS

ATLAS

Muon Detectors Electromagnetic Calorimeters

Detector characteristics
Width: 44m
Diameter: 22m
Weight: 7000t

ATLAS

\ \ Solenoid \ \ CERN AC - ATLAS V199;
\ \ Forward Calorimeters

End Cap Toroid

e« 7TeV collisions are Started in March 2010.

e Extremely successful operation for these
2.3 years.

 Upgraded CM energy to 8TeV in 2012.

A U i N\
i Inner Detector R
Barrel Torokd Hadronic Calorimeters Shicding
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LHC operations and Higgs searches

= T T T T T T 1 Thanks to very
£ 10—ATLAS Online Luminosity — .
> [ — 2010pps 7TV 1 smooth operation of
g o | LHC, 4.8-5.1fb" of
2 | 2011 E 7TeV and 5.3-5.8fb™!
une
g o [ ~6.6fb? 7 | of 8TeV data are
S . available to use for
: the physics analysis.
2~
0 B % o E ATLAS Prelimi:'lary [ngulatic;n‘] I
yao pot A oct T sobsegag o JLdtmatoning 116! @VE=zTev. .
Month in Year - n
* Thanks to 8TeV collisions, the same .} . . |
sensitivity can be achieved by 80% of = <77V e -
integrated luminosity data (25% gain). o i u s s ue s 5
m,, [GeV,
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Understanding data

 We had many experience in these two years to understand

Peak Luminosity [1(}3’3 cm? 57

both detector and Physics backgrounds.

— Although need better understanding of the tail of SM processes to
observe “New particle”.

What we had to understand in addition to the 2010 and 2011
data was Pileup events!

Peak value of instantaneous Ium|n05|ty

: T T 17T 1T 1T 1T T T T°1 T 17T 17T 17T T 1T 1T 1T T1 T T T T T T1T°T1 :
8 f— W =7 TeV W5 =7 TeV y5 = 8 TeV —f
= ATLAS 2012 =
7 == Online Luminosity —
6 —
SE- °¥ . =
JE 2011 " . =
— ® -
— * _
e 2010 ' SN IY =
2= . * —
== Pt . :* =
0 W ‘! I‘ X |‘ L 11 L1 !' ® %03

ot pet WY odb et ppt W oct yan ppt WY ot
Month in 2010 Month in 2011 Month in 2012
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Recorded Luminosity [pb "0.1]

Number of interaction

percrossing

80= arLAS Online Luminosity
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. “
Pileup effect and removals g

Each object reconstruction was affected
by pileup jets.

Track in jets can be used to suppress the
effect since tracking can point the vertex.

Defined Jet Vertex Fraction(JVF)
. JVF:ZPV thrack/ZALL thrack

Jet : identify the jets by requiring
JVF>0.75(0.5) in 2011(2012) data.

26

MET : JVF fractions are multiplied to the § b e | ATLAS Prelminary
Jets before summing up the transverse = o = Daazotzdemd o 3
energy E : 22: m  Data 2012 Pile-up suppression STVF -
. 4 20F —

© - Zoun -

— Huge improvement of MET resolution. 1BE =BTV tﬁf E
. . . 165 |Ldt=1.7b —-— 3

Lepton isolation : Npv correction have 14 Ojets p 220 Gev $$+:8::52 :
to be applied. 2] e £
Tau : track impact parameter(Z,) are i - E
. . . E - - ]
tightened to avoid pileup tracks. AR

OO')
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Higgs production and decay @ LHC

Gluon Fusion(ggF) | | Vector Boson Fusion| _W/Z Associated tt/bb Associated

o(pp — H+X) [pb]

10?

10

10"

102

Productior\

Js= 8 TeV

LHC HIGGS XS WG 2010

1 1 | 1
80 100 200
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Analysis Channels

e
Analyses Mo, of iy range HiEg v
H decay H prod Exclusive final states channels [ GeV) resolution
- untagged T r (4 diphoton classes) 4 110150 1-2%
Y VBF-tag ¥ + (jilver (low or high m;; for 8 TeV) 1or2 110-150 1-2%
VH-tag (vv, ee, up, ev, pv with 2 bjets)@ (low or high pt) 10 110135 10%
bb (£ with 45,6 jets) @ (3, =4 b-tags);
tthtag | (4 with 6 jets with 2 b-tags); (£€ with 2 or >3 b-tagged jets) ? 110-140
. (T, pTh, e, pp)= a
0/15ets | (ow or high p3¥) = (0 or 1 jets) 16 110-145 20%
‘ M S H —» WVBF-tag (e, M. ep, up) + (idver 4 110-145 20%
FTT ZH-tag (ee, pp) =< (T Th, €Th, MTh. € 8 110160
WH-tag THEE, TR, ThEM 3 110140
WW — frqg | untagged | (ev, pv)e((jjiw with 0 or 1 jets) 4 170600
WW — fvfv 0/ 1-jets (DF or SF dileptons) @ (0 or 1 jets) 4 110—600 20%
WW — fvfv VBF-tag Eviv + (jf )y gr (DF or SF dileptons for 8 TeV) 1lor2 110—600 20%
WW — fvfv WH-tag 365w 1 110200
WW — fvrfv VH-tag fvfv + (i )v (DF or SF dileptons) 2 115190
7 — 4F inclusive de, dpu, 2e2n 3 110—600 1-2%
FF — 22T inclusive (ee, ppu) = (T Ty, €The HTh, €M) B 200—600 10-15%
Z7Z — 282q inclusive (ee, upe) < ((fj)z with 0, 1, 2 b-tags) ) Eg:ﬁ 3%
75— 282 untagged ((ee, pp) with MET) & (0 or 1 or 2 non-VBF jets) [ 200—500 7%
77 — 282w VBF-tag (ee, up) with MET and (jjlver 2 200—600 7%
. Subsequent i miy Range
Higgs Decay Decay Sub-Channels [GeV]
2011 +f5s =7 TeV
H — yy — 9 sub-channels {py, @ 1, @ conversion} & {2-jets} 110—150
EEL7E {de. 2e2p, 2u2e, 4} 1 10—s0D0
H — Z7'% EEvv {ee. put @ {low, high pile-up} 200-280—600
Eqgag {b-tagged. untagged} 200—300—a00
H — WW Evly {ee. ep, ppe} = {O-jets, 1-jet. 2-jets} @ {low, high pile-up} 110—200—-300—a00 [18]
ATLAS Evga {e. u} ® {O-jets, 1-jet, 2-jets} 300—600
TlepTlep {epe} @ [O-jets} & {££} @ {1-jet, 2-jets, V.H} 110—150
. {e.u} @ {O-jets} = {E.?P"SS = 20 GeV, E.’:.’js'“ = 20 GeV} =
H—r TlepThad @ le. u) @ {1-jet} & {£} @ [2-jets) 110-150
Thad Thad { l—jet} 110—150
i F — vV E_-’:-"SSE{IZO— 160, 160 — 200, = 200 GeV } 110-130
VH — bb W — £ p}; e {= 50,50 — 100, 100 — 200, = 200 GeV} 110-130
£ — £&F ;}#E {= 50,50 — 100, 100 — 200, = 200 GeV} 110-130
2012 +/5s =8B TeV A
H — yy — 9 sub-channels {pr, ® 1, @ conversion} & {2-jets} 110—150 q"\v
H — ZZ™ EEL7E {de. 2e2p, 2u2e, 4} 1 10—s0D0 bl
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H->vy
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Event selection & categorization

Select di-photon with MVA id. (except ATLA
8TeV)

— ATLAS : pT1> 40GeV, pT2>30GeV

— CMS : pT1>myy/3, pT2>myy/4
Categorizers

— Converted photon event or un-converted
— Calorimeter transition region (ATLAS)

— Higgs pt thrust variable(ATLAS)
CMS used MVA selection
— 4category by MVA score. qlems

—4— Data

B Drzll-Yan + Wy
B Fake-Fake
— Prompt-Fake
== Prompt-Prompt

# of events/0.04

-0.5 0.0 0.5 1.0

ATLAS have cut based 9 categories di-photon MVA output
pJ i

One(or two) more category “VBF” fo pr s
experiments. T ,

[Thrust axis : f: [_5T(7/1)_I_5T(7/2)]
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Events / GeV

Data - Bkg

:

2400

Inclusive view
e CMS

2900 E— Selected diphoton sample —E EEDDU :_ CMS Preliminary —4— 5B Weighted Diata
= . Data 2011 and 2012 = - _ _ -1 —— S+BFit
2000¢ Sig + Bkg inclusive fit (m, = 126.5 GeV) I '81 BDU - ls=7 TeV, L =51 fb_1 _ ;I-:g Fit Component
1800, ., 4th order polynomial = I~ 1600 C f5=8TeV, L=53fb 1o
1600 + — P o : Bl 20
= 1s=7TeV,| Ldi=481fb 4 = K
1400 = 1400
1200 =— Ys=8 TE"u",J- Ldt=59fb" = o -
jooof-- E 51 200F
800FE- < >1000F
600— — N
ot = © 800F
- o 4 @ C
200 ATLAS Preliminary - E 00 "
= ] | | = =1, -
100 = 2 400F
0 T + g -
i3 m 200
= — _
-100 = +. I . Col e ol 0 [ 1 I | I ] I | 1 1
100 110 120 130 140 150 160 120 140
m,, [GeV]
T my, (GeV)

* These plots were not used for the any sensitivity
calculations, but just illustrating purpose.

* CMS events are weighted by sensitivity. (1.67GeV/bin ??)

July 12th, 2011
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Results : Discovery significance
ATLAS CMS

CLC: 1 [roroT T T T T T T T T T T T @ 10 E CMS Brali
— = - Interpretation Requires LEE reliminary 1
8 1 g L Vs=7TeV,L=5.11b
S = a 1t - : ; 1'_=BTEVL 5.3 b’
= 1o e = =
1 o =
107 E --mm-mmmIIIZEesT = S L ;? j :i'l. l([/’"\\\ /ﬂ : 1o
-2 -------- .-..-_20 510—1%\] ........ ..................................................................................... : ‘
L1 = et L BF &F Ak = = f mm” 20
10_3 B STy < o T R : ..--5" S OO SO
\i/| Data2011,Vs=7TeV, | Ldt= 4.8 "3 amemmtT
104 Data 2012, V5= 8 TeV, [ Ldt = 5.9 fb] Observed (Asymptotic) {30
. v A U O 1x SM Higgs Expected (Asimov)
107 E ¢ ovseneap, =" Egzcteﬂc; pq22011+2[)12 g 7 TeV Observed [Asymptotic)
- ad ]
10°® 22 G "‘“5 — 8 TeV Observed [Asymptotic) 4c
= ==« Expected 'p:|2{112 E 55 L : ymp
I-II-II-II-II-Il-lI-II-II-II-II-II-II-ll-II-II-II-II-II-II-II-II-II-II-II-lI-II-r_r M ET IR T B L1 T N T A T T [N T TN T T N T T N N T TR |
.107 Lo o |y L. I || L 10—:10 115 120 125 130 135 140 145 150
110 115 120 1256 130 135 140 145 150 m,, (GeV)

my [GeV]

Expected significance 2.40 Expected significance 2.60
Observed significance 4.50 Observed significance 4.1c
(global significance 3.66) (global significance 3.20)
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Signal cross section times branching ratio
ATLAS CMS

Sil\l\l\llllllllIIII|\I\I‘IIII|IIII|\I\I

255 SMH-vy - E
25_ — Bost it ATLAS Preliminary 1

C meeme E
1.5) E

I
0.5
0r
-0.5[
_12
1.5F

~ CMS preliminary _ : f
3~y8=7TeV,L=5.1 1b-l:. St .'H%CL Band
- 1s=8TeV,L=531b"

Signal strength
Best Fit o/og,,

Data 2011, Vs=7 TeV, [ Ldt = 4.8 o
Data 2012, {s=8TeV,[ Ldt=59f" ]

*l\|\|\||||||||||||||\|\|‘||||||||||\|\|F
'%10 115 120 125 130 135 140 145 150 N - i : ] 3 1 ;

G V T I 111 | I 181 1 I | I | | 1 i1 1 I 14 1 1 I | I | | 111 |
my [GeV] 110 113 120 125 130 135 140 145 130

my, (GeV)

Best fit Signal strength Best fit Signal strength
1.91+0.5 1.56+0.43
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H->2Z
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Event selection

* Select a pair of same-flavour opposite-charege di-leptons.
— ATLAS : pT1,2,3,4 > 20,15,10,7(6) GeV for e(p)
— CMS : pT1,2,3,4> 20, 10,7(5), 7(5) GeV for e(p)
* At least one Z candidate have :
— ATLAS : mthr < mll < 120 mthr=17.5-50 (22.5 @125GeV)
— CMS:40<mll <120

— Isolations and dR(ll) cut(ATLAS) or mll for second Z mll>4GeV(CMS)
pT of the 4 Ieptons

01:|| . T | LI I
ATLAS cms s | e Ho 7700 4y 1.
[120-130] [110-160]  [RCCISEES =126 GeV ] o
-0 ;:..PTS ' | Before the selection 2
ZZ bkg. (22.5£0.8) 15.5%1.0 0.06f [ % ™ . 475
o 4 pr2 :___ After the selection o
Z+jets+top (11.8*+1.4) 4.4+2.2-1.7 0.04f+ . _ = '%
Bkg total 5.1+0.8 19.9+2.4 002t | e PT 13
mH 126GeV  5.3%+0.8 8.3+1.2 e S E
() is the number for 0-160GeV 0 20 40 60 80pT [G;Q/?
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Results : m, distribution

CMES, Pralimirry Wiim T Tad L= 808 i 55 = 8 Tolf L= 538 "

W
(8]

e Data o
Background zZ" ATLAS Preliminary

I
Il Background Z+jets, ft 77" .
[] Signal {mH=125 GeV) H—~22 4
[ Signal (mH=15D GeV)
[ Signal {mH=190 GeV)

- %% Syst.Unc.

— . @@ TV, de D6l
= Data 0o TV e, A Pl

12}

Events/5 GeV
(%]
(]

N
(8

%
O
E":l-. 10 I .2+I
L]
5
LU

s=7TeV:[Ldt=4.81fb"
s =8 TeV: [Ldt = 5.8 fb”

N
o

-t
9]

10

! ﬂ# -Ilu'j e Hl_r:‘. P
&

0 - o (oo e e
1 1 G VE 80 100 120 140 160 180

m,, [Ge
al ] m,, [GeV]
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CMS: Additional improvement by ME

* Decay kinematic fully described by 5 angles and 2 masses

* discriminates spin 0 particle from background

; " : l
* analogous of Ad in H = WW analysis MEEA = |14 Prokg (1, ma, 01,05, P, 0%, Py |my)
P (my, ma, 01,0, @, 6% Oy |my)
* MELA: matrix element likelihood analysis
CMS Preliminary 2012 15=7 TaV, L=5.05 " 15=8 TeV,L=526 "
== B | RREEE RE LEAN RARAN WA LERRY RERES RERRY REERE
E0.14F -
S5 | —— SMH(125 GeV) -

PRD81, 075022(2010) 20.12}

oaf — 94ZZ

Q
o
o

o
o
o

0.04 %////C -

o,

0.02

N\

% 0102030.40506070809 1
MELA
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MELA Likelihood-mass 2D

MELA

Background

CMS Preliminary 2012

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

Q90 110 120 130

.
140 150 160 170 180

Signal @126GeV

Vs=7 TeV, L=5.05 fb"; \/5=8 TeV, L=5.26 fb”' CMS Preliminary 2012 V5=7 TeV, L=5.05 fb"
T T T T T

1
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

IVIC LA

1 \/5=8 TeV, L=5.26 fb"
T 1T T T T T T T

'
&
LITTTTITTTTTl

:

e

f

[T, | T‘ﬁ \:

m,, [GeV]

Data points are the same for both plots.

?OO 10 120 130 140 150 160 170 180

m,, [GeV]
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MELA Likelihood-mass 2D

Background

CMS Preliminary 2012

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

MELA

Q90 110 120 130

.
140 150 160 170 180

Signal @126GeV

CMS Preliminary 2012

\s=7 TeV, L=5.05 fb™; \5=8 TeV, L=5.26 fb

1
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

IVIC LA

m,, [GeV]

D00

\5=7 TeV, L=5.05 fo™; \/s=8 TeV, L=5.26 fb"
\ll\\l‘\ll\ll\\\

- 2e|2mu

-+ 4e

- 4mu

é
:

L

Pyt

‘\I\I'HIIIHI\'HII‘HI
o
. :h B

f

I, | T 0
150 160 170 180

m,, [GeV]

110 120 130 140

Data points are the same for both plots.

If data is only background, not much events are expected in this region.
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Events / 3 GeV

MELA Likelihood-mass 2D

=1

ﬂcusp.gin-.img B=7TaVL=5058M"  fs=BTeV. L=526
'_I L | rrnri | T T TTRTETI I r"Trryrrargrreritd I L
'« Data -
- MELA=05 ]
T .E+:-1 E
6 ZyZZ 3
i m, =126 GeV/-
Sl — .
4 :
- :
2t .
1- :

[ 11

—
—
1

110 120 130 140 150 160 170 180

July 12th, 2011
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gnal @126GeV

CMS Preliminary 2012

\5=7 TeV, L=5.05 fo™; \/s=8 TeV, L=5.26 fb"
\ll\\l‘\ll\ll\\\

- 2e|2mu

-+ 4e

- 4mu

—_— [V A -.— N Nt ™~ A Nt —

[T, | T‘ﬁ \:

POO 10 120 130 140 150 160 170 180

m,, [GeV]

e the same for both plots.

ants are expected in this region.
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Results : Discovery significance

(o) _IIII|IIII|IIII|IIII|IIII|IIII|IIII T T T T T TS
T? 102k —— obs. combined ATLAS Preliminary J g E | | ' ' | BRE
i F ------—- Exp. combined " 3 E C o
o [ —— Obs. 2011 Hs 27" 41 ] = _ v
= 10 5w 20 V=7 TeV:|Ldt =4.8 o'y & 1075 N =

b - Exp. 2012 /5=8 TeV-|Ldt =5.8 fb" ] = - 3
=3 g = J2s
Jo — 10°g E
] C -- -- Enpecied i
430 . ]
3 CMS Pralimi
E 1045_ H—-E—-T ; _§
—= C fe=7TeV,L=5051" } -
4 = - T R=8TeV.L=526f" | 1%
1D—Er|:|||||||||||L"-||-.'-||||||||||.'I|:r||||||||||_ 19—5..I....I...‘-I....l....l....f....|,,,.
110 120 130 140 150 160 170 180 110 120 130 140 150 160 170 180
my [GeV] my, [GeV]
Local p0 Local p0
ATLAS CMS

3.40 at 125GeV, expected 2.6 3.2 at 125.5GeV, expected 3.8c
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H>WW
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Event selection & background estimation

HPp Z+jets :
* two leptons + Missing ET :
MET vs mll
° ggF ‘0.1 Jet VBF : 2 jetS Mainly for me]‘. correctlon
* V4 V4 ® -—-ac: X - 1600
= Bt Ll
o WW control regi 8
W-ets : a2 control region
m T T T q T I T | T T T T | T T 17 | T T T 7T | T T T g
Fake lepton background. L oo 1 =
= L 4= Data” HoWW(m =125GeV) 4 1of
Prepare Loose lepton CR |5 250 gwﬁ,@m 00 = sngetop” -4 7 Ml
L E -WW B 20 40 60 80 100 120 140 160";829200
And multlplled by Fake rate. - -ZJ"HJEIZS B \WZ()ZZ i (eetl
uﬁOOOj N B S T 200 :gWT . ]
r | . i . . ] .
Fasoo 520 B onm | [ b [Let-a7m' | Apply b-tagging to enhance
e [asame ] 450F WW: — ttbar background.
2000 ] = - o B N I L I L I
- B Normalized by WW E 100: ATLAS Preliminary =2 owe = S0 onr =
B — . _ 2 [ \s=7TeV,|Ldt=4.7fb" Cl¢ [ sSingeTop
1500 100 control region. ~ 3 *f AT e @
1000F T4 eop .
- 40 N
500_— ’ B ]
: . 0 20f ]
%50 40 60 80 100 120 140 °0 100 150 200 230 ? . B
50 100 150 200 250 300 350 400 450
my M, [GeV] mr [GeV]
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D

120
100

80

Events /10 GeV

Ojet

40

20

Events / 10 GeV

1jet
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tributions in s

T | T T T | T L I T T T T 1 T l T 1 T | T T T l T 1 T I T 1 7T | T 1 T I T
N —4— Data %% SM (sys @ stat) i
ATLAS

= Bl ww [ wzzzwy -
Cis=7TeV,[Ldt=47f" E i E Single Top ]
- . Z+jets Wijets _
- HoWWOSIviv + 0 jets j ‘'m0 [1125 GeV] .
60 80 100 120 140 160 180 200 220 240
my [GeV]
ikl I IR B B B LN EENLELE EMALEL BLRLEL B
o —4— Data #% SM (sys @ stat) n
35 :—ATLAS B ww [ wWZzzwy —
Fis=7TeV, [Ldt=47" E i E f‘;"g'e Top =
— +jets +els —]
305 HoWW Siviv + 1 jet j O [1125 GeV] 3
25F =
20 =
15 =
10 =
5 =

60 80 100 120 140 160

180 200 220 240
my [GeV]
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igha

events/10.0°

events/10.0°

| region

r— HWWI125 —s— data CMS Preliminary i
0 Ww mm AT : Ns=8TeV 7
t ' L=510fb"’ T
100 __E VOVI-jn—jets - e __
. ' CMS
60— _]
i 7|L | .
40} .
> N
0 C | 1 1 1 | 1 1 1 1 — L | | 1 r__;
(0] 50 100 150

Ad [°]
C — HWWI125 —e— data CMS Preliminary I
40 ww [ Ns =8 TeV ;
F [ top vz L=5101fb" =
35 i- leets L 5
- —__ |-
c —+ 13

0 = 1 1 1 1 | 1 1 I | 1 1

(0] 50 100 150
Ad [°]
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Results : 95% CL upper limit

95% CL Limit on G/GSM
) =}
|

—_
IIH|

10|

—-—Obs.

-- Exp.
-+1 c
[(1+2 0

- ATLAS

||||||||

 Howw Sy

det =471
\s=7TeV —

1 | 1 1 I 1 1
100 200

I
300

| 1 ‘ 1 1 1 1 I 1 1 1 1 I | 7
400 500 600

my, [GeV]

Excluded wide range.

No significant >30 excess.
* ATLAS will include 8TeV soon....

July 12th, 2011

KEK seminar

95% CL limit on o/og,,

—h
o
=]

F s median expected CMS Preliminary ]
i H—WW — 212y ]
[ expected=1p_ g 1 it (g Tev) + 4.9 1" (7 Tev)

105_ expected + 2o E
- —e— observed B

= s

107 & CMS -
| | | [ I I I I | | ||||\|||\||\l|||||||||||||||||||||||||

100 200 300 400 500 600

H-ww, m =125Gev ' 1iggs mass [GeV]

2-jet 8 TeV II -

1-jet 7 TeV

0-jet B TeV

0 05 118 2 25 3
best fit o/o.,,
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Observation of new particle
(including Tt and bb)

July 12th, 2011 KEK seminar
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Local Significance

Results : Discovery significance

(=] 5IIIIIIIIFLIIIIII|IIII|IIII|IIII|IIII|IIII
10 A Lgbss reliminary 2011 + 2012 Data

Q ®
— S :
§ 10 TEn E=7TeV: [Ldt= 4648 " © 10_ NN Pl
]

10°0  ——Qbs. 2011 E=8TeV: |Ldt=5859M"
102 --—- Exp. 2011
10 —— (Obs. 2012

S
------
-

— Combined obs. S
CMS Prelimina
LI RN EKprIFSMH w

1oME|— =TT is=7TeV.L=511"

. - ) = — — -1

AT FETRE TR NS FNETE SN TN i SNl FEETE REEE 10_12 TE.:?TG:J......Illsl_l?—urel‘l‘illl_u_lﬁ.ualﬂ?nu?ﬁ
1o 115 120 125 130 135 140 nl‘*[%e:ﬁ“ 116 118 120 122 124 126 128 130
H Higgs boson mass (GeV)

R LN BLEL LR DL DL BN IR DL
T ATLAS ﬁrehmmary 2011 + 2012 Data -

£ S EIWLIEL ATLAS (expected=4.6G)
E B Local p, = 3.0 x 10”7 =>5.0G at 126.5GeV
| CMS (expected=5.60)

Local p, = 5.5 x 107 =>4.9G at ~125GeV

-2 T e S ] ) A 0 1 A A o A
110 115 120 125 130 135 140 145 150
m, [GeV]
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Large range and LEE?

Tc;_ ATLAS Prelimiﬁary | 2011 + 2012 Data Look Elsewhere Effect
8 —-—Elbs. {s=7TeV: }Ldt - 4.6-4.8 ﬂ:-': (global significance)
.- Exp. 5=8TeV: |Ldt=5.8591
—P e=oe ATLAS

4.1 (110-600GeV),
4.36 (110-150GeV)

CMS

4.0 (110-600GeV),
4.56 (115-130GeV),
4.4 (110-145GeV)

100 200 300 400 500 600
my, [GeV]

* Here is only one place we observed significant excess
* LEE is just a protection to avoid wrong discovery.
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Signal strength as a function of mH

; _I LI ITllllngl I.II.| 1 III|IIII|I UL I|IIII|IIII_ T 2_5_ IIIIIIIIII .I I- IIIIIIIIIII |I T T |I T T I_
= 2,5:— ATLAS Preliminary 2011 + 2012 Data—: = : '_cms Preliminary . £8% CL band
o | — Bestit E=7TeV: [Ldt-4648f"' ] © opgf E=7TeV.L=51m" E
§ 20 o< G-8TeV: Lat-5859' S f 1sT8TEV.L=0sm
»,_F 1 = 1.5F 3
@ 1oF ERR - ]
o m 4o _
n 1= r ]
050 / 0_5/\//\_\ E
{J\/\/ 0.0 —
-0.5F E 0.5F -
'1||||||||||||||||||||||||||||||||||||||| -1 :||||||||||||||||||||||||||||||||||_
110 115 120 125 130 135 140 145 130 '?10 115 120 125 130 135 140 145
m,, [GeV] Higgs boson mass (GeV)

Best Fit Signal Strength Best Fit Signal Strength
1.2+-0.3 at 126.5GeV 0.88+-0.22 at ~125GeV
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History of the observed significance

ﬂ T T 171 | T 17T | T T | I T 11 I T T T | T T | T T | I T 11
Q. 1 0 .. _ _ -1
= ATLAS F‘rellmlnary is =7 TeV (2011), fLdt = 4.5:ﬂ:-_1
8 1 {s=8TeV(2012), [Ldt=5.91b
9 S N

EPS July 2011
— Observed

............................................................

-5
1 0 CERN Seminar 12/2011
—— QObserved

1 0'6 —————— Expected

-
g ——

1 0-7 Spring 2012 4 July 2012 -
Observed . Observed *-..
.I 0-8 ------ | Expected ‘e Expected

| I |

IIII|IIII|IIIIIIIIIl“JIIIlIIIIlIIII

time
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ClLs

Possibility of second Higgs ?

* |f second higgs have the same cross section...

T T T T o - © r r r T T T rorrrrr v v v T T T T v T T
10°w ATLAS Preliminary 2011 + 2012 Data ® oL CMS Preliminary [—=—Observed
10°  — Obs. §=7TeV: [Ldt= 4648 " E E/S=7TeV.L=511" | = Expected (68%)
107 ---- Exp. i5=8TeV: [Ld‘t = 58591 E_ 1§j'5 =8Tev, L=53f" | Expected {95%}:
10 > iF :

B o 10 E % 95%
107 ]F ______________________________________________________ Aos, D102 =%
102 -—"FT-I- XL 103k } B199 9%

-3 l'ﬁ E i Y =
10 e | 5 [ 5 =
o | : o 10418 T
10° b I i o . sE & - E

] | . /‘y‘“. By 1107 3
108 | I \{"-\ /] O - B o 3
107 \,j -r'l'f . 10°g I E

K] f U / ~ ' -

10 Pl L i L 10 T, Wl ... . ]
100 200 300 400 5:)% EED 100 500 300 400
m;; [GeV] Higgs boson mass (GeV)

e Excluded except very high mass(>500GeV) by
99% CL
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95% CL Limit on ofo,

Possibility of second Higgs ?

e |f the cross section is lower than SM...
1{}_'IIIAIILIAIISIF!IIl'”'IIIIIlllllllllllllllll:llltlal_ % 1D:III[I::flhﬂlsll:l?‘r:e:i;nlir:alr}:rlIIIIII_I'_I[I:}E‘EIEIF'I":E‘I:'IIII
: reliminary 2011 + 2012 a_1 1 B ikt B Expected (68%)
| — (Cbs. i5=7TeV: J-L{ft= 46481 4 "6 E=8TeV L=53 " L. Expected (95%)
- - Exp. E=8TeV: [Ldt=5850f"' 1 < B i
- [E+io 4 ©
| O+2e | E B |
/"‘\ : 1 =
1 - O .
4 == ]
4
1 o
107
1 GLISLIW‘FS ] ] ] ] ] E ] | ] ] ] | E
10490115 120 125 130 135 140 145 150 110 115 120 125 130 135 140 145
m,, [GeV] Higgs boson mass (GeV)

* Of cause possible.
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What should we do next?

July 12th, 2011 KEK seminar
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What should we do next?

350

Mass measurement > can be done by yy/ZZ g _ osatiybomd ]
— To prove the scale of breaking? = s . B Finite-T metastabilty bound —
— But 0.5GeV precision is really necessary? IR S o o nsbterors

Spin measurement - spin 0 or 2°? WW/ZZ ? - ]
— Spin 0 is necessary, if this is Higgs. 20 - E

Coupling measurement s O
— Almost sure the quark Yukawa does exist (by ggF :

discovery) and may be via top Yukawa coupling. 00, | T it A AT MY AT
— But how about Yb? Yb~m,/246GeV? 091G

— H->1tt must be only the channel which can
indicate about lepton Yukawa coupling.

or Gz

d VBF H->t*t

WH->Iv bb

Y
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Mass measurement

—_ 5] T 1 | I — T T | T T T [ T 1] BT T T T T T rrrr T
=, &E ATLAS Preliminary 2011 + 2012 Dala - = I cwmsrreimnay | * Conbred |
=] E (5=7ToV: [Ldi= 48" + Bestfit § L [ H=ZZ+yy : H:WWBFEE):
® 45 5-8ToV:|Ldi=5859 1" —'2'””*‘*”‘5‘9'3 E S 9 E=7Tev.L=s1tr | i
= = ' [ 2inMpm)<60 3 r (5=8TeV,L=53f -
w - - - —] ! S -
o 3'55 :tgr”-snn T = 4+ /f o -
> S - - AN i
o = S — 3 C ]
o ~AN T n / E
2E f 0 S E - i
1.5 |., R Y 3 of -
0.5 i E 1= < :
D :I 1 | 1 1 1 ] 1 1 1 | 1 1 1 ] 1 1 1 ] 1 |: : \- / :
12D 122 124 125 128 ?_I 11 | | 11 I--I-I-I_I 11 |_| I_;-I_l 111 1 I L1 1 I_
my [GeV] 23 124 125 126 1"1'2'12551 ?(835\})29
Note : ATLAS did not mention this oo
- [ CMSPreliminary | === Combined i
o V24 = 9% FEo7Teviesimt |~ Hiuntagged)
as “mass measurement”. But onIy 3 g BretvL-sen |—Hom e |
o . ” I 7§
the “consistency among channels i
5F
4_
b
2F -
. = +- 1k =
CMS : mX=125.3+-0.6GeV N ———
922 124 126 128
Mass (GeV)
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Spin of the observed particle

* |t should be spin 0 or 2 by observation of yy decay.

— We heavily rely on the spin=0 information in the analysis. 2> WW and ZZ
H->ZZ MELA

* But which?

H>WW ¢, distribution
® [ —HWWI25 +data | MG~ 6 TeV -
o100 - [ww 2 e
S [[lwop mvz ]
g go_ MW+jets + _
O T i ]
> a ]

> .
60 7

B
o

>
T

[ L
=012
£ L —
=
532 - e HEFT hiigg 126 GV (i
.g 0.1— — KOO GrEVRCn 126 GEV
o 125GaV (apin
o
E L
2 -
=0.08—
L
5+
& L
E
§0.06 =
gL
L
Il

0.04

0.02

1. | L | | L
0 05 1 15 2 3
8¢, lracl]
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Need to perform
quantitative study

Truth level study
No acceptance cut applied

KEK seminar

Events / 3 GeV

Events / 3 GeV

8

CMS Preliminary fs=7TeV.L=505f";ys=8TeV.L=526fb"’
e e Esaaan

@] - N W A 4] ()] ~
T g T T T T[T I T T[T I [ TTTT]T

(@] - N (] B (9] )] ~ 2]
T T T[T T T[T T T T[T T T T[T T I T[T T T [TTTT

« Data

W z+x E

[zv.zz =

[[]m,=126 Gev H
110 120 130 140 150 160 170 180

my, [GeV]

CMS Preliminary {s=7TeV,L=505f";§s=8TeV,L=5261"

F 1 T 1 T I bata T =
E MELA>0.5 n
Bz E
Dzrzz

[Jm.=126 GeVv]

|

o —

! ; : o
110 120 130 140 150 160 170 180
my,, [GeV]
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Coupling |

c, = coupling to W and Z
c= coupling to fermion
vy => ratios from the SM Higgs

* Gauge boson and fermion.

u CMS all channel fit.
CMS Preliminary
H . ys=7TeV.L=5.11"
Gw/z @1 ol s=8Tev.L=531"

d  VBF H->yy

Measured by CMS.

g qggF H->ZZ
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Coupling Il

* Fermion coupling!
* Need tt and bb.

-2InA(u)<1 Intervals

d
2011 +2012 Data

VBF H->t*t

T T ]
ATLAS Preliminary m, =119 GeV

my = 126.5 GeV

1T 1T 17T 1T T 1
my = 130 GeV

W,ZH — bb

V=7 TeV:|Ldt=4647 1"
H—
Vo=7TeV:[Lat=47 1"
H—wWwW" - hiv
Vo7 TeV:/Ldt=47 1"
H— vy

Vo= 8TeV: | Ldt= 5.0 15"
Ve =7TeV:|Ldt=481"

H—zz"” >

Vs=8TeV:|Ldi=58"
Vs=7TeV:|Ldt=48f"

t

.

v

@

Combined
\5=8TeV: |Ldt=56-591"
5=7TeV: Lt =46-4870"

Q
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1
—
o
—k

Signal strength (u)

KEK seminar

or Gz

d WH ->Iv bb

[
m,= 125 GeV| CMS Preliminary

B{5=TTeV | {s=7TeV,L=511"
= {5=8TeV | [5=8TeV,L=53fb"

Combined
H— bb (VH tag)
H— bb (ttH tag)
H— 1t (0/1 jet)
H— tt (VBF tag)
H— 1t (VH tag)
H— vy (untagged)
H— yy (VBF tag)
H— WW (0/1 jet)
H— WW (VBF tag)
H— WW (VH tag)
H—=2Z7Z| . . ...,

-5 -4 -2 2 4

6
Best fit o/ Ocmn
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H->bb
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Events / 10 GeV

Events / 10 GeV

Main background and estimation.

— T } — A '_-
’ DCrala 200 n— * [ata 2011 .
‘H/H — [V{)I)I - S 5 8| ZH — T bb|msinarxs
{m =120 GeV) o (m =120 GeV}]
a50F. W~ B : o ToBa - - 2T D 3 Tolal BG
5 —— Zujols P - - TOp
300 SR s B0 ISR 1
250F L | = AT -
200 : . tthar +
150 ' ingle-top
100F

50E

B '.I..'l.h. e
% 5 100 150 200 250

mg [GeV]

Top, W+jets, Z+jets bkg are normalized
by control region and side band region.
Top

WH : 3jets instead of two.

ZH :Zmass veto + MissingEt.
W/Z+jets
My (GeV] replace/loosen the b-tagging cut.

[
im =125 GeV)

e Tl B

[T Tl:‘:l

— sl
Wajels

= [licason
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Results : distributions (a part)

ATLA§ x[WH S 0] CI\?S:.- ol S5~ 1
N ignal x5 | WL s P i
o B ILm=4.Fm'_.~Js=FTeV -?H%LEDGEW ] @ 107 r | EiiEe o
E 8_ WH — Ivbb M¥MBG ] WH — {IJ'!I}['} =§Eemu:—i.m-u ]
— f— F¥EEE— EWERE  saEE=as q} p—
‘E [ p¥ =200 GeV . —— Zjets . 108 -
g ° i & 1
AF 4 1 -
2:_ . 107" é
m.: [GeV] 0.4 0.6
> Rl ZH > vibb) T S oo ey = Gmeco
g 20E [ Lat=a6m N5 =7Tav Wl Signais = m:: o o+ o= 1.1 Ei’s N
S 18 2y b im0 b [ZH o 0D S,
o 1BF E7P*= 200 Gev ¥ Total BG 5
g 4F .
W 12F =
10
8F
6 _
4E :
2E 1.6 ) __'
E i AL o ]sa 5::;-— s R nsgoTo ARty ,:;”mw'"“’
q:] 'I 2{:] IGD 2{:]{:] 24{:] =1 e s -uUa - u L] u.a (TN -] e
mbE[Ge\f'] EIDTc-umut
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Result : ATLAS 7TeV/(5fb1)

AT kAS e L L L L C M S" T T T LI e
© [ aATLAS T E F CHS Pr&]iminary BDT analysls 3
© - — . VS=7TeV, | Ldt=4647m' E 45 (F=TTeV,L=501" V8= aTnvL 51fh"" R
s 10 opserved (CLS) | SHID 8 E VH®b)combined E
2 [ --—----- Expected (CLs) yH(pb), combined EE o CLe Expmﬂ -
E B__ -z;{; B 53.5 -C|1Ex P _E
— N 1 = 3F CLg Expected £ 26 =
< _ 3 25F S | 3
= b : 5
) 2F =
o - =

i :
2: n.sé— . : =
- - E T I TS T T T L:;In‘““::li[éw_]
o Ts T T 20 125 130 v
m.icevy * Almost reached to the SM
e Set 95% CL upper limit on xsec. xsec at mH<115GeV
— Expected : 2.5-5 x SM — Expected limits are
— Observed : 4.6 xXSM @ 125GeV ob 1'1XS‘;V(IE ted) limit
. : . served(Expected) limits
2012 analyses with @125GeV are 2(1.6)xSM

improvements are now ongoing.
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H->tt
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Event Topology and channels

* Three Higgs production processes are considered in this analysis.

= 10g 38
= \s=8TeV ¢
s
T % Awprulom WW —Fvaq 3 £
©  KWHA Fvbb WW — vy =
g 10.1:"' ZZ - I'lqg _
- ZZ > w3
107 ZZ - I
v AR N E
0/ AL\ U
AR A
_ , 10°900 | 150 200 250
* Separate analysis for three different tt decay mode. M, [GeV]
— lep-lep = ll14v : (ee)+ep+up
— lep-had = Ithad3v : ety 4+ Ut 44 Channels in () is ATLAS only

 Combined all three channels to search for H>tt signature.
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Event selection & background modeling

* Opposite sign tau decay products are required.

* High Missing ET and low MT cuts are added.
Z->tt estimated

by embedding 31200;_'9!@ wweoseman 7)1 \Welets — estimated by
- - 7 —4— Data . . .
— i e 30 X H(120)1T ] Hi h MT ContrOI region
= USEd 29 u'tl data -Z—>TT (OS—SS} —_ g:) ><|1|0|3 g
@ @57 Others (0S-SS) - > SR R AR AR RS
and replace by I.I:j W+jets {;OS—SS] ] g 12: had K had rgg?mmn)_)“ 1
full simulated t [ 12 Bk, anoat g 'O fLaza7n' | onrs(05s9) |
600 J'— dt= a7 o [ E=7Tev [[IT] W +jets (0S-SS) 7
B - | W 8- arias  ohe e
400__ Is=7 TeV ) 7777 BRQ. i
Z2ee/un +jets, Top_ | ATEAS - .
Estimated by MC : L : WCR -
: : % 150 200 250 300 350 400 h
with correction. R0 0

00 20 40 60 80 100 120 140

QCD - Estimated from Same Sign events(lephad) my(l.p7) [GeV]
-- Template fit by loose selection (lep-lep,hadhad)
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Result : Distributions (a part)

CMs Prellmlnary\u’g 7-8 TeV L=10fb T Th

ATLAS

O
<
s()

> FT 1T T | T T 1T | T T 1T | T T 1T | T T T T T | T T 400
© 100+ TyaqThag H+1-jet 2 [ (Sx) H—)1:1: m —125 :
O - P ® 350 —e— observed =
e r ata T — [zt .
— r 5x H(120)—1t ] — I clectroweak ]
2 80¢ — zﬁr( T g > =1 E
§ 3 Multi-jet - B 250 CJaco E
w B Others 7 = 3
60__ 7z Bkg. uncert. ] o 200 3
- Jrat=a7m' E
0 B 150 ® =]
40— Vs =7 TeV _ 1 t ]
C ATLAS ] 100 ut+ je 3
20 a 50 —
i i 0 - E
L e i P . . oo 0 100 200 300
E}0 50 100 150 200 250 300
Collinear mass m_, [GeV] m,. [GeV]
> LB LN B LR B LI IR L R L CMSPreIImInary,\fE— 7-8 TeV, L - 10 fb T Th
(uj: 40: SThaa * KT H+2-jet VBF V B? ;‘ 24 ' ' ' ......., (5><) H—>1:1: m —125
o 35:_ 7z +— Dat t 3 2.2 —e— observed
™~ C 5 7 - 20 3 z-1
— = - 5% H(120)—1T 3 — B z- ee
*2 30 B Z—1t (0S-58) g 18 B clectroweak
3 . Others (0S-SS) 7 _g 16 T
L 25:— W+jets (0S-55) —: E 14
C Same Sign . =] ’
20K vz Bkg. uncert. 3 1.2
- det:-q.? ' 3 1.0
15 — = 0.8
F s =7 TeV .
10:_ _: 0.6
C . 0.4
5;— —; 0.2
0 e n 0.0
0 50 100 150 200 250 300 350 400 0 100 200 300
MMC mass m_, [GeV] m,, [GeV]
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Result : CMS 7TeV(4.9fb1)+8TeV(5.1fb1)

o N B O
T[T T T TTT[TTT[ T

b% 20|: | A T | L LI | LI | LI _I % 5-0
5 18 7T ATLAS 3 ° ,sE
c - —e— Observed CL, ] 6 TYE
S 160 __ Expectedc, Ldt=47 " S 4.0
E 14 [J+t2 — T 35
- - o \s=7TeV = "L
= 12 - = F
O C ®

= 10 S

S 1 8

N
100 10 120 1

Observed limit : 2.8-12.1

Expected limit : 3.4-8.0

@ 100-150GeV Higgs mass
2012 analyses with improvements
are now ongoing.

July 12th, 2011

KEK seminar

CMS Preliminary\Ns=7-8 TeV,H— 11, L=10 fb!

|
- —— observed

expected
- [ + 1o expected

E [ ]+ 20 expected

co v Ly Ll o
30 ‘140 150 0-0 i T T N | L1 1 1 PR S T | L
110 120 130 140
my [GeV] m,, [GeV]
[

Analysis improved. 2x
improvement from 2011.

Observed(Expected)
limit is 1.06(1.3)xSM!
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Result : CMS 7TeV(4.9fb1)+8TeV(5.1fb1)

g 20I: L T T T T[T T T T[T T 17 _| = 5-0 crldsl P':EIi:'ni:‘arIYI\{ET 7:8 -:-ev|; H| _)IT TI! LI= 1|{] fb-1
*g 18 A—™ ATLAS 3 % —s— observed
8 16:_ —e— Observed CLS . T : ...6 4_5 expected ............................................ .................
P - —— Bxpected CL, ,[ Ldt=4.71b ] ¢ £ 4.0F [+ %o expected SO e
E 14 12 S=7TeV B q _g " FE [+ 20 expected |
o q2p Bt € 35
o C ( =
X 10 - :
P - . i O
8k = ¢
6 = &
4- E
2F —
I N N A
100 110 120 130 140 150
my [GeV] | | |
[ ] [ ] [ 1 [ 1 1 1 I 1 [ 1 [ 1 1 I [ 1 [ 1 [ 1 [ 1 I [ 1 |:
Expected limit : 3.4-8.0 m,, [GeV]

@ 100-150GeV Higgs mass

Improvement rrom ZUl1Ll.

2012 analyses with improvements ° Observed(Expected)
are now ongoing.
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limit is 1.06(1.3)xSM!
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Result : CMS 7TeV(4.9fb1)+8TeV(5.1fb1)

exist?

SM prediction.

— VBF category : downward fluctuation.

Is this happened even if SM Signal

Made limit plot by injecting SM signal
Signal cross section best fit value :
— ggF dominant category : consistent to

In consistent to SM prediction.

50 cms Prellmlnary,\.@ 7+8 TeV Ho1r, L= 10 fl::1
= |

\mIH=125(3ev|

H— tt (0/1 jet)

H — =t (VBF tag) BN B

H — 7t (VH tag)

CMS Preliminary
Vs=7TeV,L=>5.11b"
\s=8TeV,L=5.31fb"

PR Y I T N TN T T N S

bw .......... 5|mulat|0n 5|gnal |nj( -125 GeV)
--6 4_5 - ——tp—— gbserved 0092002009 @000 .................
put ——— expected
O 40F ] +1oexpected - -
:E [ ] *+2c expected

3.5 ’
D 3.0
R
S 2.5
(o))

2.0

1.5

1.0

0.5

0.0

110
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Discussions about tt and bb

 TtTtand bb decay modes are (M, =125 GeV| c;ims Preliminary

='?TeV L=5.1f"
=.8Te‘u" L=5.3fb"

some of the most important
channels to determine :

— what we see is the Higgs!! H—bb(VHtag)
H — bb (ttH tag)

¢ ATLAS 2012 reSUItS W|” be H— ©t (0/1 jet)

published in September. H— =t (VBF tag)
H — Tt (VH tag)

* Significant observation will e I
be seen soon! (if exist)

Best fit /G,
 An anomaly(?) was observed

|||||||\\\|||||i\\\lllllll\
%

by CMS VBF tautau channel. -2in(u)<1 Intervals 2011 Data
— Need to see the ATLAS ATLAS Preliminary my=119GeV  my[-1265GeV  m,=130GeV
results if we observed the  yzpy 1w : :
same propertieS. E:?Tev:J'Ldt:ai_a-:i.nb" _E' ¢ :
— : !
* First precision measurements-i==+ | T3, 1T T
coming soon!! A0 1 10 1 10 1

If your model would like to be tested could you let us know? Signalstrength (u)
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Coupling Il

* Fermion coupling!
* Need ttand bb.

-2Ink(u)<1 Intervals

d
2011 +2012 Data

T T 7
ATLAS Preliminary m. =119 GeVv

my = 126.5 GeV

1T 1T 17T 1T T 1
my = 130 GeV

W,ZH — bb

V=7 TeV:|Ldt=46-47H"
H— 1t
Ve=7Tev:|Ldt=47f"
H—WW" = viv
V=7 TeV:|Ldt=47 1"
H— vy
Vs=8TeV:|Ldt=59f"
Vs=7TeV:|Ldt=481"

H—zz" S

Vs=8TeV:|Ldt=581"
V5=7 TeV:|Ldt=481b"

—

—

-

)

t

|

v

@

Combined
5=8TeV: |Ldt=58-591"
5-7TeV: |Ldi—46- 48"

=

-
no
Lo+
S o
©

Q
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o
—

Signal strength (u)
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VBF H->t*t

or Gz
d WH ->Iv bb
[
my = 125 GeV CMS Preliminary
B5=7TeV | (5=7TeV,L=5.11"
- {5=8TeV | [5=8TeV,L=531"
Combined E 3
H — bb (VH tag) ==
H — bb (ttH tag) it
H— tt (0/1 jet) —,—
H— t7 (VBF tag) ==
H— 1t (VH tag) "
H— vy (untagged) i
H— yy (VBF tag) e
H— WW (0/1 jet) -
H— WW (VBF tag) —_—
H— WW (VH tag) - e
H_3’ZZ...|...|...i1"".|...|...|...
6 -4 2 0 2 4 &6
Best fit o/og,,,.
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Coupling Il

Fermion coupling!

Need tt and bb. Gw/z
Will see how the coupling '

or Gz

IS converged d  VBF 11>t a wHenN b

-2In}k( )<1 Intervals 2011+ 2012 Data

T T [ A A N R B E:I_ o
ATLAS Pre“mmary mH =119 GeV my = 126.5 GeV my = 130 GeV my, = 125 GeV CMS Preliminary
: : _ [5=7TeV,L=5.11"
W,ZH — bb : ' N 5=8TeV,L=531"
Vs=7TeV:|Ldt=d647 " T - H 1
H— 1t ; ; :
Vo=7TeV: L= 4be o - —— H— bb (VH tag) -
H—wWwW" - hiv : i : H — bb (ttH tag) S
Ve=7TeV: Lt =47 " __Oi_ '.'i' 'O'E H— 1t (011 jet) s
H— vy ; E ; H— 11 (VBF ta e
5=8TeV:|Ldt=501" < H H - _C!_ ( 9
Vs=7TeV:)Ldt-48 1" ! ! H H— 1t (VH tag) . |
] 1 ' ' N
H—ZZ — I ] i i H— yy (untagged) -
Vs=8TeV:|ldt=58" _‘?— +_ 'O'E H— vy (VBF tag) —
Vo=7TeV:|Ldt=481" ! ! ' H— WW (011 jet) -
- T T T —* =
Combined : i : :
E=8Tev: |Ldt=58-591" ol 'n=-03 *00-02 o u=12 :]0-33 o' u=05 *;; H— WW (VBF tag) —h—
S=7TeV: |Lat-46-48m" ] U 1 -0. . -0.
Y R R N S R A A R B R H— WW (VH tag) -
-10 1 -1 0 1 -10 1 H=2ZZ| . % .
. 6 4 2 0 2 4 B
Signal strength (u) Best fit o/

SMH
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Sig + Bkg inclusive fit (m, = 126.5 GeV)
--------- 4th order potynomial

- M7 T T T T T T T

2 E

O 2200 Selected diphoton sample

2 2000 b Data 2011 and 2012
T

>

i

V5=7 TeV,J Ldt=4.8f0"

5= BTe‘J,J Ldt= 591"

~

July 12th, 2011
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Conclusion

Events / GeV
(3]
o
=]
(=]

ATLAS Preliminary

T T
Selected diphoton sample

L] Data 2011 and 2012
Sig + Bkg inclusive fit (m, = 126.5 GeV)
--------- 4th order potynomial

V5=7 TeV_.J Ldt= 481"

s=8 TeV_.J Ldt= 5.9 0"

@
=
=
II|IIIII|III|III|III|III|III|III|III|III

I I150I - I‘I_GO
m,, [GeV] 8

3 F™ CMS Preliminary 4+ S/B Weighted Data
E - — S:BFit

1800 'I'§=TTE".-‘,L=S_1fb1 Ssl p

M~ F E=8TeV,L=53m — ?:i: Fit Component | "k

w1600k | —

] +20

July 12th, 2011

KEK seminar

58



Conclusion

2400 —————1—————1———

Events / GeV
(3]
o
=]
(=]

ATLAS Preliminary

T T T T T
Selected diphoton sample

L] Data 2011 and 2012
Sig + Bkg inclusive fit (m, = 126.5 GeV)
--------- 4th order potynomial

V5=7 TeV_.J Ldt=4.8f"

V5= STe‘J_.J Ldt=5.91f"

@
=
=
II|IIIII|III|III|III|III|III|III|III|III

II150I —
m, [Ge

E CMS Preliminary

31390 [ E=7Tev,L=51f"
e L fs=5TeV,L=53f"
w© _

—4— 5/B Weighted Data
—— S+BFit

——-- Bkg Fit Component
:l 1o
- +20
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Data

Background ZZ""
B_ack%round Z+jets,
Signal (m =125 GeV)
Signal (m =150 GeV)
[ Signal (m_=190 GeV)
%% Syst.Unc.

OONN-

s=7TeV: |Ldt=4.8 b
[s=8TeV: |Ldt=5.8fb"

HozZ"' 541

ATLAS Preliminary
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Conclusion

2400 —————1—————1———

Events / GeV

ATLAS Preliminary

—— T
Selected diphoton sample

Data 2011 and 2012
Sig + Bkg inclusive fit (m, = 126.5 GeV)
4th order potynomial

V5=7 TeV_.J Ldt= 481"

s=8 TeV_.J Ldt= 5.9 0"

@
=
=
II|IIIII|III|III|III|III|III|III|III|III

E CMS Preliminary

E E=7Tev,L=511"
L fs=5TeV,L=53f"

—4— S/B Weighted Data
—— S+BFit

——-- Bkg Fit Component
Jz1a

B +2
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]
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Background ZZ""
B_ack%rc:und Z+jets,
Signal (m =125 GeV)
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s=7TeV: |Ldt=4.8 b
[s=8TeV: |Ldt=5.8fb"

ATLAS Preliminary
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Conclusion

Events / GeV

Selected diphoton s
L] Data 20

&

Observation of
a hew boson

at "'IZGGeV

el BXawwen

lground zz""!
rc:und 74 ets tf
—12
(mH—15[I GeV}
Al ( mH—‘IEiD GeV)
Lnc.

HozZ"' 541

v [Ldt = 4.8 b
v: [Ldt = 5.8 fb!

E CMS Preliminary
E E=7Tev,L=511"
L fs=5TeV,L=53f"

—4— S/B Weighted Data
—— S+BFit

——-- Bkg Fit Component
Jz1a
B +2
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Conclusion

= 2400 T
@
O 2200 Selected diphoton s
2 2000 . Data 20
T
>
i

— N > .- .
% Observation of i

(mH 150 GeV}
il (m_=190 GeV)

a hew boson
at "'IZGGeV

E CMS Prel

| 81800F &-77e
[ fz=8Te\

=]
=
=
I I I I I I I

This is just the BEGINNING of
Measuring properties
And

ATLAS Preliminary

v [Ldt = 4.8 b
v: [Ldt = 5.8 fb!

HozZ"' 541

=126 GeV
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Prove New Physics!! H ] u \
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Generating MC events g’

 MC events of Minimum bias collisions are mixed to the
each background and signal MC events.

* Pileup condition is certainly getting heavier as getting
higher instantaneous luminosity.

e MC samples are generated for corresponding pileup
conditions and re-weighting by data/MC so that the
same Dlleuo condltlons are obtained in data and MC.

= C | | \ | 7 — C -
S 00005 =g 4o E
> 70000— —— data B-M (4.7fb™") o E =
@ - —e— MC period B-D 7 £ 350f _:
5 60000 —e— MCperiod E-H 2 a00F 3
@ 50000:_ —s— MC period |-K 3 2 E 3
. MC period L-M ] g 250F 4
- — — C ]
40000E uqu_ “ E E 200; _;
30000~ Lty = 5 5ok E
u vl 7 3 C -
20000 L = 14 100F E
= \ = - .
10000 2y = 50 =
0 = | .‘LL; I 1 I 1 | L | 1 1 L 1 - 0 :I Ll -

0 5 10 15 20 25 0 5 10 15 20 25 30 35 40 45 50

Average Interactions per BX Average Interactions per BX
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Events /2 GeV

Data - Bkg

=}

140

120

Events/ 2 GeV

100

Data - Bkg

Events / GeV

Data - Bkg

Results : mass distribution ATLAS 7TeV
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Events/ 2 GeV

Data - Bkg

Events/ 2 GeV

Data - Bkg

Events / GeV

Data- Bkg

Results : mass distribution ATLAS 8TeV
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Results : mass distribution CMS 7TeV
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Results : mass distribution CMS 8TeV

; a5 CMS Praliminary A
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Significance contribution

Weighted sensitivity
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Signal strength break down

Uncorverted i CMS prelimina
e o Di-jet loose p d
central low py, i Zﬁ ATLAS Prellmlnary— | s=7TeV,L=51f"
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No single channel is deviated from SM expectation.

— is VBF dominant category .

—[__lis ggF dominant category.
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4 lepton event yield

event yields in 110-160 GeV

Channel de 4 2e2u 4¢

ZZ background | 274+03|574+06 (72408 | 155+1.0
Z+X 129 | 09%97 | 2301% | 44t
Allbackgrounds | 3.9%;; | 66y | 9577 | 19975
mp =120GeV | D802 |16+03|19£05| 44 £06
my =126GeV | 15405 |30+06 |38+09 | 83412
mp = 130GeV | 21+07 |41+08 |544+13 | 116+ 16
Observed t b 9 21

July 12th, 2011

KEK seminar

for ma region with 125£5GeV

e el el ]
Exp. _.
2_ 1+0.3|2.9+0 4

Exp. Signal
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Mass resolution

* ATLAS
au : 1.8GeV 2e2u : 2.0GeV de : 2.5GeV

}D.-]ErﬂllIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII—- } D_1—|IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII-I— :}DDB__IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII__
® [ ATLAS Preliminary 1l & [ ATLAS Preliminary 1 & °F ATLAS Preliminary E
2o -]__ Simulation o u» - Simulation — w0 o7E Simulation -
o BT 1 oSoosk 4 ok E
= - *  m,=130GeV 4 - ®  my=130 GeV - - r *  my=130 GeV .
= | T Gaussian fit . b= | Gaussian fit . 5 0.06F Gaussian fit 7
wm 0.08 1 & { @ F .
T HosZZ' 4 (5= 8 TeV) : 0061 hzz2e2u (3= 8TeW) 7 0.05F 47z e (5=8Tew) E
0.06- . 1 1 o 3
r m={128.72 + 0.03) GeV b Fom = {12016 + 0.04) GeV B DDd: m = {128.35 £ 0.07) GeV .
[ o=(173+003) GeV ] 004 5=(202+004) Gev - L &= (246 + 0.08) GeV ]
C ] S . . . 0.03¢ | . . =
0.04 | fraction outside + 2a: 10% ] | fraction outside £ 2q: 22% ] [ fraction outside + 2o 20% ]
B i - 1 0.02F 3
0 02__ ] 0.021- ] F ]
"k with £ mass constraint ‘o . [ with Z mass constraint ] 0.01F with Z mass constraint 3

|gl] S0 100 10O 120 130 140 150 g 120 130 140 130 % 100 110 120 130 140 150

PS CMS m,, [GeV] my, [GeV] my, [GeV]
* 1-2% (~1.3-2.6GeV@130GeV?)
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Events

DataMi

18]

One slide for ttH—>ttbb (CMS)

Direct Yt measurement.

Huge tt(+bb) and Combinatrial
background.

Need Multivariate analysis.

Split events by
— Lepton+jets or di-lepton
— Lepton flavor
— Number of b-tagging

ﬁJeL(éltang.w N

= Bl st - o 1.5y -u:+u:-|:&:l
halﬂ 400 T - Wz (9.8 oy
: _.'._m Ers-n] [F4 Sum mc (253 —EI-HBZI | ILT=235

I|IIITIII|III|III|III|

T 01 0.2 03 04 0.5

0.6 07 0.8
ANMN output

July 12th, 2011

95% CL limit on o/cg,,

16___

14-

121

10

KEK seminar

Lepton+Jets and Dilepton CMS Preliminary, Vs =7 TeV,L=5.0 fb“l

— =—e— QObserved

- . Expected + 16

- Expected + 2¢ e

------------------------------------------------------------------------------------------------

?1EJI — I1‘I|5I — I12|20I — I12|25I — I13|'0I e I1-40
my, (GeV)
|
'm,=125GeV|  CMS Preliminary
H — bb (VH tag)
H — bb (ttH tag)

6 4 -2 0 2 4 6 8

Best fit G/GSMH
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Exclusion
(CL, limit)

Excess (p,)

Extraction of
signal parameters

July 12th, 2011

L(obs|p-s+b,0,)

= —21n —
e L(obs|ft-s+b,0)

cr - Pz g5 | p-s+b)
’ P(qu = g5 | b)

L(obs | b, 6)

(o = —2 In =
L(obs|fi-s+b,0)

po =P(q0 > g3 |b)

SR | s
— exp(—x</2) dx
po = /z o p( )

__ pmi —Zi /2
Pglobal = Plocal T € - € “lowal

L(obs|s(a)+b, 6,)

= —21n -
(@) L(obs|s(2) +b, 0)

1D ... 1.0(3.8) for 68%(95%)
2D ... 2.3(6.0) for 68%(95%)

KEK seminar
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Local P,

Discovery significance break down

1°F ATLAS Prellmlnary EIJ11 +2012Data -
" ILdt~4648M0 fs=7TeV [Ldt~5859M /s=8TaV ]
195:— --——- Exp.Comb.  -—--- Exp H—ZZ = - Exp.H— bb E
— —— Obs. Comb. —— Obs. H—ZZ*— Il —— Obs. H— bb — E 3
oF T SR ] S N
1-;—- LT o 1D_EE ‘-u"'-. éﬁﬁ
107 s 107
d: o 1078 E{ = Combined obs. ’ ...
o =mm= Exp. for SMH e
10 i s 10 H o bb e 4
_ 10_1{] — H s TT CMS Preliminary T
107 £ a0 ] s=7TeV.L=511M"
b | 5 10 g — oo s=8TeV,L=53m" §
— e — — _12 1 I | | 1 I | | 1 I | | 1 I | | I | | | I | | | I | | | ==
110 115 12[] 125 13{} 135 1-1-[] 145 150 10 116 118 120 122 124 1286 128 130
m,, [GeV] Higgs boson mass (GeV)
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Event selection & Analysis

Three final states are considered.

I WH — (vbb

ZH — (Y bb

IZH — ﬁ'b!_:rl
o

Mis§ing ET > 25 GeV

. M>40GeV
T W pT(£)>25 GeV
>\J",’;‘r’ X
e
- r/b
b

pT(b)>45 GeV

q

pT(b)=25 GeV

No additional jets with pT>20
GeV and |n|<4.

T(£)>20 GeV
|m(22)-91GeV] ¢ PT®

pT(£)>20 GeV

pT(b)>45 GeV

-
- b
b pT(b)>25 GeV

Missing E_< 50 GeV

Any number of additional jets.

Missing ET > 120 GeV]
v

‘.. PT(b)>45 GeV

= i b

! pT(b)>25 Ge\
b

No additional jets with pT>25
GeV and |n|<2.5.

Boosted event :

— Require High momentum vector boson(p;") was used to enhance S/N ratio.
* ATLAS : Cut based analysis. 4(3) p;" bins for Ivbb,llbb (vvbb)

— mbb for the final discriminant.

* CMS : Multivariate(BDT) analysis with 2 p;¥ bins.
— BDT score for the final discriminant.

July 12th, 2011

KEK seminar
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Result : ATLAS 7TeV(5fb)

> A AVWH — {'l"bb e Dam2011 -
Used mass of the two b quark ¢ " j.mmmm— =ik
as a discriminant. 8 ] = =

 Showed highest p,v categories ‘
for each final state.

CE:'

m. [GeV]
_I_
|zH - cevp| -
7T r T ] TTTTTT[T AT
>  7E ATLAS TTuata2011 E 225 ATLAS ZH — vvbb .
o . IL dt=47 " 5 =7 TeV mmSignalxS 3 2 20E [ sosem st rev CER
= 6F . (M=120GevVy g gk g (m =120 GeV)
P 5E pZ=200Gev wee TOP 4 £ - Er = 200GeV aans Top
5 - — Z+jets = ) 14 — Zticts
>  aF + =—Diboson 3 O 12F Wjets
w - ] 10 = == Diboson
3F - E
c 3 8F
2F = 6
- E 4F
13 STERAN 3 2
E B E e LA - ““‘\b“h..-.,
OD 150 200 250 q:] 120 160 200 240
m_ [GeV] M5 [GeV]
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Result : ATLAS 7TeV(5fb1)

No significant excess beyond  ; "2 e e
- ATLAS ]
background was observed. © 1o —e obsenea(cLs) =TTV, [Lat=a54707]
. e o ------- Expected (CLs) bl combine
Set 95% CL upper limit on xsec:z B - VH(BD), combined
= [ J+2a

— Expected : 2.5-5 x SM
— Observed : 4.6 xSM @ 125GeVy °

Most sensitive channels are Ivbb 4
and vvbb

2012 analyses with
improvements are now ongoing. %Fo "5~ "Tm 13 130

C.L.I

-2lni(u)<1 Intervals my, [GeV]
rrrrrrrnrr+trrrrr+trrrrrr 1t 1T 1T
ATLAS Pre|iminary my = 119 GeV my = 126.5 GeV my, = 130 GeV
W,Z H — bb : : N
\5=7TeV: |Ldt=4647 — - i
I N I I I I A N I N B
-1 0 1 -1 0 1 -1 0 1

Signal strength (u)
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Everts) 04

Evenis/ 0.1

g,

10*

10*

0%

TIT |1 |||||1 |||ITI_|'|'I'I1TI'|_

ol L ]
CMS Pralim inary
WE =8 TeV, L= 51 '
Wie ) HiBE)

IWH — (1«*!}5'

10
1
m‘E
aF }
E §
1 -+
-1 0.8 0.6 -0.4 -0 (4] 0.2 0.4
— ——— ——— ——————— . —
- CMS Prellminary = as E
104 s =8 TeV, L=E5.0 g} - o
Ffnrn ji b - —_ -I ;;“-:l-..
e 3 ZH — vvbb|gi==v= -
107 = -
el L N
1
107
a E ot o i, o -ur..-l—- i j ] - 1 B s ey
- 4
1 aRi = ey
o5k 1 -
= | -0.8 -0.6 -0.4 0.2 (3] 0.2
BDT
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—— T
CMS Preliminary

wm =l TeW, L=51 5" é::ﬂr::“ _g
Wi e) = E § :‘;_.:“_:1' i
WH — (vbb I — Il

IIJ IIII‘

Jloe | |||

0.6
> c- T T I I T T T T - Im“ T T —
10 MS Preliminary
F =8 Tev.L-s.0m —rin e N
1o F-iTy + - I.I_l' E’:‘ EL. _1
b |ZH — (70 bb| Skem
u* s ﬁ AT, LA _3
1
107
10°
10
1
1o E—
s Il =
= - !
2 s ETE E, = 0.TER i
1.5 ) .
1E E S --TH--_-T--: --ﬂv--\d__
0.5 =
}
-1 -8 -0.6 -0.4 -0.2 W] U.Z 0.4 06 2 O8 1
BDT oulpul



95% C.L. Limit on of Ogu

Result : CMS 7TeV(5fb-1)+8TeV(5.1fb)

.5 ., [ I o — odes oede .l'.'I.'l.' '.I'.I'l._'

s = GHE Prnulahliminilir':.lII BDT analyslu _ L3
45 UEETTeV,LE5.016" qi‘-n-rﬂrL-s-rm"" =
4F . VH(bb), combined . =
e eneenes CLg E:pm:tad 2
355 mmm CLgExpected+ 15 :
2 =
1.5 —=
1E g
0.5 =
- e =

i I PN B B
110 115 120 125 130 135
Higgs Mass [GeV)

e Almost reached to the SM xsec at mH<115GeV
— Expected limits are ~1.1xSM

* Observed(Expected) limits @125GeV are 2(1.6)xSM
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Mass reconstruction

Event by Event estimator of true di-t mass likelihood.
Full reconstruction of event kinematics.

. ATLAS
SV fit Missing Mass Calculator(MMC)
‘Z = .f‘é ! * Solve 1, E;™ in Ad(T,;,V)
\ > parameter space using
Exact Matrix Element used AB, (T, V) template from

for t=21lvv

Phase-Space is used for
27

 Mass peaks at true value

e Better separation between
H and Z.
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Result : ATLAS 7TeV(4.7fb™)

* 1] jet category.

— dominated by ggF process.
* Boost Higgs events are selected

(hadhad)

— Non negligible VBF contribution (1/3)

July 12th, 2011

Events / 10 GeV

600

400

200

- 10 x H{120)—=11
B 71t (0OS-SS)

7] Others (0S-SS)
W+ets (0S-SS)

Same Siagn .

77 Bkg. uncert. -

_[ Ldt=47f" ]

(s=7TeV 7

ATLAS .

:

50 100 150 200 250 300 350

MMC mass m_. [GeV]

KEK seminar

Events / 20 GeV

Events / 10 GeV

250

2001
1501
100

50f

C TTT | TTTT I TTTT | TTrTrT I TTTT TTT | T TTTT
L ee+en +puu H+1jet "+ I jet
. —+— Data E
Z - 10 X H{120)—1T
Bzt

] Z—eeuu
Il (f+single-top
WWWZ/ZZ
Fake leptons
72z Bkg. uncert.

Ldt=47 "
Vs=7TeV
ATLAS

50 100 150 2
Collinear mass m_, [GeV]

100

Ty T T T TT ol gl
r ThadThad H+1‘-jet 1
| LI+l

20k

80
60

40k

ata
-5 x H(120)—1t

Bzt
Multi-jet

(257 Others

“zz Bkg. uncert.
JLat=a7n
Vs =7 TeV
ATLAS

A B I ¢ > I
=l

R e

100 150 200 250 300
Collinear mass m,, [GeV]

50
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Result : ATLAS 7TeV(4.7fb™!)

* VBF category
— High pt forward jets with large m; and An;;.

> 40illlllllllIIII|IIII|IIII|IIII|IIII|IIII__ > :IIIIL—IIII-'-llllll-'-Ill_Illllllll |IIIIIIII
8 : ETpg TUT H+2-jet VBF E 8 i ee + gl + uu H+2-jet VBF " B :
Q 35 —— Data 4 @ 25 —— Data -
— C - Bx H(120)—=1Tt 1 - - W - 5 xH(120)—=1t
£ 30F B 7ot (0sss) 4 £ [ % Bl 71t ]
o : 77 Others (0s-ss) | ¢ 20¢ ] Zoee -
w25k W+jets (0S-8S) 4 W i Bl f+single-top -
C Same Sign ] 155 LN WW/WZ/zZ _
20 7777 Bkg. uncert. - - / Eike Ieptorrt'ls |
- _[ Ldt=47f" ] B 77 ) i‘f:c:fb; ]
15 [s=7TeV E 101 T g
C N i s=17 TeV ]
10H B 5[ ATLAS b
. - = a
5 = T P - ]

ol b s SR 50 100 150 200 250 300 350 400

0 50 100 150 200 250 300 350 400

MMC mass m... [GeV] Collinear mass m., [GeV]

(d) H +2-jet VBF
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Result : ATLAS 7TeV(4.7fb™)

E 2 |: | I LI | 1T T 1 | | | T T 1 | [ LI :I
% 18 H—= ATLAS ]
- —e— Observed CL, .
c

° 16:_ — — Expected CL, _[Ldt=4-? b’ E
E 14F []+2 _ =
— - =7 TeV ]
L S NES = =
Combination of three channels © 14 :
Observed limit : 2.8-12.1 = 10 E
. . =2 — -
Expected limit : 3.4-8.0 8t .
@ 100-150GeV Higgs mass 6 E
4 E
2 -
AfLe il b b b LT
lATlLA|S |Pr|e||n|']|nar3|/ |mH| 11|QG|eV| | |mH|:12|6_5|Ge\|! | |mH|:19[0G|eV| S 110 120 130 140 150
H- 1t _= __._i_ S P my [G'EV]

i b ARV RTINS I ST b T b AN

10 1 -1 0 1 -1 0 1
Signal strength (u)
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Result : CMS 7TeV(4.9fb1)+8TeV(5.1fb1)

.
(]
—
Q)
Q
—
™D

0Q
)
-

<

Enhances ggF
production.

Splitted to

High/Low pT

events.

High pt events
have better
mass resolution.

July 12th, 2011

dN/dm._ [1/GeV]

dN/dm_ [1/GeV]

CMSPreIiminary,\E 7-8 TeV L 10 fb’T Th
L] T T T I L] L]

400
(5><) H—)'m: m 125
350 —&— observed
C3zort
300 [ ] electroweak
250
200
150
100
50
O L L L L L L
0 100 200 300
m,, [GeV]
CMS Freliminary, Vs = /-5 1eV, L = (.5 TD ° TTL
I e e e o |
....... (5x) H—tt m,; 125
104 —e— observed

10°
- electroweak 1 )

102

10

0] 100 200 300 400 500

m.. [GeV]

KEK seminar

dN/dm._ [1/GeV]

aivkim__ [1/GeV]

CMS Preliminary,\'s = 7-8 TeV, L = 10 fb' T Ty,

80 T I L] T L] T I T T T T I_ T L]
eeee (BX) H 1T mH—125
70 —&— observed
Czote
60 B 7 ee
[ electroweak
50
40
30
20
10
0 L I L L
0 100 200 300
m_. [GeV]
120 CMSPrellmlnary\fs 7-8 TeV L 1U tb e l-l
B “I (5><) H—)’c'c m 125
B —e— observed i
100 |~ 1 z—1t ]
B B clectroweak -
[ = ]
80 |- 3 aco .
“f eu+ljet:
it prijet:
20 |- J
0 ..EE@
0 100 200 300
m,. [GeV]
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* VBF category

Result : CMS 7TeV(4.9fb'1)+8TeV(5.1fb'1)

* High pt forward
jets with large m,
and Anj.

=7 dNidm_ [1/GeV]

* Highest sensitivity.

(mH<130GeV)

dN/dm. [1/GeV]

July 12th, 2011

0.5

7-8 TeV L 1l]fb1’c Th

CMS Preliminary,\{E

4 pt VBF

(5><) H—)'r'r. m 125—
—e— observed 3]
[ Zortt -
I clectroweak -
 m— =
3 aco 3

0 100

CMS Preliminary, \E

200

300

m__ [GeV1
7-8TeV, L = 78fb1 5

(5><) H—)‘I.“C m, -‘125
—&— observed -
CJZ—-up

[zt

C_acp

P

tt
B clectroweak

KEK seminar

dN/dm_ [1/GeV]

dN/dm. [1/GeV]

7-8 TeV L= 10fb 17T ‘Ch

CMS Preliminary,\s =

2.4 —T T
[ (5><) H—)‘:': m 125
2.2 —e— observed
2.0 Cdzor
18 B 7 ee

1.6
1.4
1.2
1.0
0.8
0.6
0.4
0.2
0.0

] electroweak

181 CMS Prellmmary\j_
. T

0 100

200 300
m__ [GeV1

7-8TeV L 1ofb1T Ty

16

14F
12F

10

0.8 F
0.6 F

0.4

02 F

0.0
0 100

T

s (5><) Hotr m =125 ]
—&— gbserved —_

3 zo1 .
I clectroweak -

| — .
[ acb _:

el VBF

200
m,. [GeV]
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Result : CMS 7TeV(4.9fb1)+8TeV(5.1fb1)

CMS Preliminary,\s = 7-8 TeV,H > 11, L = 10 fb™

M
o
(=)

g CMS Prellmmary\{g 7+8 TeV H—)‘:‘: L= 10 fb1

E L] I L] 1 1 L] I 1 1 1 1 I 1 1
I 2] : :
&t f Expected Limit : o —— observed ; :
B TR e O-det B 4.5 expected i
c . oe-Boost c sof B +toexpected
E 6 o ES— ---.-“\éBFb ......... d ............. S I:l + 26 expected
= - s —_
c : Combine € 35 :
j 51:';.; .......................... e .................... : =
O fF w0 é ” o 3.0
~\O 4 e by % o ',.' ......... e .
< - h“"«o..‘ o & ==
8 - ..... mmremm" .. ------- - ..‘_*o I.QO 2.5
3 -.; ................................... — s e 5 o) 20
N - IO et
B » SR e T oo -
Py SR r—— T > '"- .................... y
| T S P -t- i 1.5
1 ............................................................
. 1.0
i

1 1 1 1 1 1 1 1 I 1 1 1 1 I 1 1
110 120 130 140
m,, [GeV]

o ©
o

S0 0 10 1w
m, [GeV]
* Analysis improved. 2x improvement from 2011.

* Observed(Expected) limit is 1.06(1.3)xSM!
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Result : CMS 7TeV(4.9fb1)+8TeV(5.1fb1)

exist?

SM prediction.

— VBF category : downward fluctuation.

Is this happened even if SM Signal

Made limit plot by injecting SM signal
Signal cross section best fit value :
— ggF dominant category : consistent to

In consistent to SM prediction.

50 cms Prellmlnary,\.@ 7+8 TeV Ho1r, L= 10 fl::1
= |

\mIH=125(3ev|

H— tt (0/1 jet)

H — =t (VBF tag) BN B

H — 7t (VH tag)

CMS Preliminary
Vs=7TeV,L=>5.11b"
\s=8TeV,L=5.31fb"

PR Y I T N TN T T N S

bw .......... 5|mulat|0n 5|gnal |nj( -125 GeV)
--6 4_5 - ——tp—— gbserved 0092002009 @000 .................
put ——— expected
O 40F ] +1oexpected - -
:E [ ] *+2c expected

3.5 ’
D 3.0
R
S 2.5
(o))

2.0

1.5

1.0

0.5

0.0

110
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"0 2 4 6

8

Best fit G/GSMH
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Schedule for coming 10 years

* Length of LS2: minimum 12months

* 2019 commissioning: several months
SPS e-cloud mitigation, 200

,bb"s’ %o""‘&ﬁ MHz power upgrade
& C-b‘ s PSB-PS transfer
&° PP 1.4 GeV — 2 GeV
¢) S S

IL

LS3

1

2019

2020 2021 2022

. Injectors
Physics @ 6.5/7 TeV commissioned
“Ultimate Physics”

NB: not yet fully approved HL-LH
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