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* Vector Boson Fusion (VBF) Higgs = WW — |viv
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v AY73Yr (2)

* Vector Boson Fusion (VBF) Higgs = WW — [VIv

o RINREICE < DFFEK

- Two jets with hight momentum in forward region

- No color flow between quark lines : No central jets

- Higgs boson decay products in the central region
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* Vector Boson Fusion (VBF) Higgs = WW — |Vlv
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Corward jeC
o HIRRBICE < DFFHK

- Two jets with hight momentum in forward region

- No color flow between quark lines : No central jets

- Higgs boson decay products in the central region
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* Vector Boson Fusion (VBF) Higgs = WW — |Vlv
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o HRIREBICE < DFFH

- Two jets with hight momentum in forward region

- No color flow between quark lines : No central jets

- Higgs boson decay products in the central region
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* Vector Boson Fusion (VBF) Higgs = WW — |Vlv
= di HEAROEEEER :
T2 ~ Mw/z? << TeV?

Central Jet Veto (C}V)
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Two jets with hight momentum in forward region

No color flow between quark lines : No central jets

Higgs boson decay products in the central region
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- ee/ed/MM channel (8TeV, 5.8 fb-!)  |[Statistical error only
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Statistical error only

Total Background (BG)
WZ/ZZ/Wy tt Single top | Z+jets WHjets
0. £0.1 0. £0.1{0.0£0.0|/0.2 +£0.2({0.0£0.0




IREDESRFEIR (July 2012)

* Preselections (missing ET cuts and so on.)
* VBF analysis selections
Number of jets >= 2
Number of b-jets == 0 (b-jet veto)
Ay(jj) > 3.8 (y : Rapidity)
Central leading jet pT < 20GeV (C}V)

Mijj > 500 GeV

pT(total) < 30 GeV

Z to TT veto

MIl < 80 GeV

Ap(ll) < 1.8

0.75*Mu < Mt < My ( My : Higgs mass)




VBF H-WW— vlv te=blvblv
T | |Signal ! Background
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Number of b-jets == 0 (b-jet veto)— Reduce top BG
Ay(jj) > 3.8 (y : Rapidity)

Central leading jet pT < 20GeV (C}V)

Mijj > 500 GeV

pT(total) < 30 GeV

Z to TT veto

Mll < 80 GeV

Ap(ll) < 1.8

0.75*My < M1 < My ( MH : Higgs mass)




VBF H2WW= NIV - [Sjgnal
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@\I\T Central Jet Veto
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Ay(jj) > 3.8 (y : Rapidity)
Central leading jet pT < 20GeV (CJV) 5?;;?;;2,.

Mijj > 500 GeV

pT(total) < 30 GeV

Z to TT veto

MIl < 80 GeV

Ap(l) < 1.8

0.75*Mp < Mt < My ( Mu : Higgs mass)




IREDESRFEIR (July 2012)

Preselections (missing ET cuts and so on.)
VBF analysis selections

VBF H—WW— VI Z(~l)tjets

q |’\TI Signal l'\’\' Background
> (\@5 @\)qp &~

no real missing ET q/g

PT (total) < 30 GeV _)eR:::tcse fake missing ET
Z to TT veto

MIl < 80 GeV

Ap(l) < 1.8

0.75*My < M1 < My ( MH : Higgs mass)




IRTEDERREEIR (July 2012)

* Preselections (missing ET cuts and so on.)

* VBF analysis selections
- Number of jets >= 2

Number of b-jets == 0 (b-jet veto)—> Reduce top BG

VBF H>WW—=lviv
Signal

| V\*‘V

Background

q

RN

+Ve/ H decay to same direction ;%

(Higgs has spin-0)

- Mil <80 GeV
- Ap(ll)< 1.8

- 0.75*My < Mt < My ( Mu : Higgs mass)

Enhance
higgs signal




IREDEFREIR (July 2012)

* Preselections (missing ET cuts and so on.)
* VBF analysis selections
- Number of jets >= 2
Number of b-jets == 0 (b-jet veto)— Reduce top BG

Ay(jj) > 3.8 (y : Rapidity) N
Central leading jet pT < 20GeV (CJV)[vBE sionhal

Mijj > 500 GeV 1
pT(tOtal) <30 GeV _)Reduce fake missing ET

r events
Z to TT veto
Ml < 80 GeV

Ap(ll) < 1.8 E?hin ienal
0.75*Mu < Mt < My ( Mn : Higgs mass) s8> 38
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e Outside Lepton Veto (OLV) ZE=RZEIRICEA
- 2ERDEELT AN 2RDY v hDFEICERE

- N(jetl) < n(leptons) < n(jet2) CMS BT TICEBALTWS

' Total Background
After MT cut S/+/B
ggF others

w/o OLV 04 +0.0 0.1 £0.0 0.6 £0.3 0.5 * 0.1
w/ OLV 04 +0.0 0.1 £0.0 0.5+0.2 0.6 * 0.1
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Systematics Uncertainty
Signal BG

significance

S Jet Energy Resolution | 1.2 %

\/B + ABQ Jet Energy Scale 10 %

Sig. =

missing ET 2.2 %

S :signal B-tag efficiency
B : background
AB : AB? = AB(stat.)? + AB(sys.)?

- Punzi significance
. S S :signal
Sig. =

B : background

CL/Q—F\@ a:a= 3isassumed
$B~0 THHEEET S
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e Variables after the below selections

Preselection, # of jets >= 2, b-jet vetoand Z to TT

Input variable: Pttot Input variable: centralJetVeto_leadPt Input variable: Mjj
U XU X 1U
H 1 I
Central Ieadlng

L jet pT
ATLAS work in progress

Background pT(totaI) MU

ATLAS work in progress 5

(1/N) dN/8.79e+03
(1/N) dN/8.55e+03
(1/N) dN/6.17e+04

LAS work in progress-

(S,B): (0.0, 0.0)% / (0.2, 0.0)%

-flow (S,B): (0.0, 0.0)% / (o.o, 0.0)%
-flow (S,B): (0.0, o.0)% / (o.o, 0.0)%

do

)

o
&O—flow
o

150 100 150 200 250 300 350 - - 100 150 200 g 200400!3008001 00020040060080900@202%0
' Pttot centralJetVeto_leadPt Il

Input variable: DYjj

- A@(l)

ATLAS work in progress

ATLAS work in progress;

(1/N) dN/0.208
(1/N) dN/0.0805
(1/N) dN/1.62e+04

Lovalaaabowabonalonalonabonslonslonnlonilil
- (S,B): (0.0, 0.0)% / (0.0, 0.0)%

U/O-flow (S,B): (0.0, 0.0)% / (0.0, 0.0)%
U/O-flow (S,B): (0.0, 0.0)% / (0.0, 0.0)%
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 Correlation Matrix for signal and background

Signal Background
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* Significance after all selections :MT < 125 GeV

:30<MT <12
Ay(jj) : 3.8, CJV pT :20 GeV, Mjj : 500 GeV, pTtotal : scanned, 30 > GeV

:60 < MT < 125 GeV
MIl : 80 GeV, A(ll) : 1.8, MT :scanned .95 < MT < 125 GeV

S/sqrt(B+AB?) Punzi significance
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current working point
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pT(totaI) [GeV] pTEf;otaT) [éoevf
pT(total) cut (&. FHETDEEIDEL.
RREDF ) pT(total) < 55 GeV ITiRHT=,
Mr cut [&. BRED—FEZL Mr < Mu ISRD T,



Dijet ZH D &E1L

e Significance after all selections

Ay(jj) : scanned, CJV pT :scanned (20 GeV), Mjj : scanned, pTtotal : 55 GeV,
MIl : 80 GeV, A(ll) : 1.8, MT :scanned (MT < 125 GeV)

S/sqrt(B+AB?) Punzi significance

maximum
o omt

maximum
point

276  0.3274 | 0.3053
1 1 1 1 1 1 | 1
5 6 4 5

Ayij Byii-
Ay(jj), CJV cut [F. EEH—FEFL)
Ay(jj) > 2.8. Central leading jet pT < 20 GeVICiR® T,

Mjj cut [ZRETDEEDH DL Mjj > 500 GeV [CiRO T,




Niiat ZZH N ==l

- : S/sqrt(B+AB2) ATLAS wprk in prdgr
- : Punzi significance
Ay(jj) is fixed at 2.8.
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ignificance

° Slgnlﬁca|

AY(”) :scanhet »n %°
M” 80 0.4

S/sqrt(B+AB?)

/)

5

Ayij

Ay(ji), CJV cut (&, BEIH—FSL)
Ay(jj) > 2.8. Central leading jet pT < 20 GeVICiRD T,
Mjj cut [XIRETDEZEH DRV Mjj > 500 GeV (TiROD T,




Dilepton ZZ D &E{L

e Significance after all selections

Ay(jj) : 3.8, CJV pT :20 GeV, Mjj : 500 GeV, pTtotal : 55 GeV,
MIl : scanned, A@(ll) : scanned, MT :scanned (MT < 125 GeV)

S/sqrt(B+AB?) Punzi significance

maxinmum
point

6
point
66! 708 0.4733 0.4 0.4 0.4 0.4 0.4733 0.4733
4687 0.4687 0.4687 0.4687 0.4687 0.4687 0.4687
L

0.3993
0.3993
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S
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0.2662 | 0.30!
0.2662 | 0.3071
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A cut [FEEH—FSL Al < 2.8 [TRO T,
MIl cut | MIl < 80 GeV ITiRD T,




Dilepton £ D H:iE1L

e Significance after all selections

Ay(jj) : 3.8, CJV pT :20 GeV, Mjj : 500 GeV, pTtotal : 55 GeV,
MIl : scanned, A@(ll) : scanned, MT :scanned (MT < 125 GeV)

S/sqrt(B+AB?) Punzi significance

>

)
O
c
S
U
=
c
.90
n

0.2

' 80 100 120 140

Cl.:ll’l’ent Working POint. M” [GeV]
0.........I...Y...I...I...I.

0 60 80 100 120 140

MIl [GeV]
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MIl cut | MIl < 80 GeV ITiRD T,
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Event selections New

Number of jets >=2

Number of b-jets ==

Outside Lepton Veto
By(ji)
Central leading jet pT
Mij
p T (total)

Z to TT veto
< 80 GeV

<|.8
> 0.75%XMy && < My




FREROFBELDFER

ELHIR TCOBERERBDSERE (8TeV,5.8 b )

Statistical error only

Signal Total Background

After MT cut S/+/B
VBF ggF others

@ L] 0.4 £ 0.0 0.1 £0.0 0.6 + 0.3 0.5 + 0.1
RE{b&R 1.1 0.0 0.3+0.0 .6+04 | 0.9%0.1
e The expected 95% CL upper limit on cross section

;10\:\\\‘\\\\‘\\\\‘\\\\I‘\\\\‘\\\\‘ “““““““““ 510\:\\\‘\\\\‘\\\\‘\\\\J\\\\‘\\\\‘ “““““““““

f Ldt = 5.8 b, (s=8TeV Expected ] f Ldt = 5.8 fb”, Vs=8TeV Expected ]

. * 1 * 1
H - WW — Wiy 1 + 1o LOH—WW - iy ! + 1o

+ 20
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Pre-event selections
. Leading lepton pT > 25 GeV
. Opposite charged leptons

. MIl > 10 GeV for em and me, |5 GeV for ee and mm
. [Mll - MZ| > |5 GeV
. METRel > 20 GeV for em and me, 45 GeV for ee and

mm




® Electron selection(/ low pT mode)

Author | or 3

ET > |15 GeV(/ ET > |0 GeV)

INcl| < 2.47 excl. 1.37 < |ncl| < 1.52

el OQ&1446 ==

Tight++

z0*sinO < 0.4 mm

d0/gd0 < 3

Etcone30/ET < 0.16

Ptcone40/ET < 0.12 for ET <25 GeV,0.16 for ET > 25
GeV (/ Ptcone40/ET < 0.06 for ET < |5 GeV, 0.12 for |15
GeV < ET <25 GeV, 0.16 for ET > 25 GeV)

10.dr(e, mu) <0.1,dr(e,e) <O0.I

.
2.
3.
4.
5.
6.
/.
8.
9.




Muon selection (/ low pT mode)

Staco combined muon

n| < 2.5

pl > |5GeV (/ pT > 10 GeV)

MCP ID selection (Pixel, SCT, TRT...)

z0*sin@ < | mm

d0/od0 < 3

Etcone30 < 0.014*pT - 0.15 && Etcone30 < 0.2
Ptcone30/pT < 0.01**pT-0.105 && Ptcone30/pT < 0.15 (/
Ptcone40/pT < 0.05 for pT < |5 GeV, Ptcone30/pT <
0.01*pT-0.105 && Ptcone30/pT < 0.15 for pT > 15
GeV)

.
2.
3.
4.
5.
6.
/.
8.




* Jet selection

In| <4.5

pl > 25 GeV for |n| < 2.5,pT > 30 GeV for |[n| > 2.5
jvext| > 0.5

. dr(j,e) <0.3

dr(j, mu) < 0.3

b-jet

MVI 85%

. pT > 25 GeV

. In| <25

.
2.
3.
4
5.
.
2
3

 Trigger
EF e24vhi mediuml
EF €60 mediuml
EF _mu24i_tight
EF mu3é6 tight




 Cutflow for all channel (MC only)

H Signal [125 GeV] ggf [125 GeV]  vbf [125 GeV] Ww WZJZZ]W~ tt Single Top Zjets Wtjets Total Bkg.
blinding 32120 £ 110 286.76 £ 1.08  27.09 £0.12 5996.77 £ 18.67 4409.93 £18.52 30376.81 £49.10 3096.20 £ 29.72  4094337.11 £ 2326.73  5769.98 + 53.93 4143986.81 + 2328.21
lepton pr 26780 £1.01 23816 £099 2327011 5692.13 £ 1817 3856.91 £ 16.72 28766.64 £ 47.75 2921.80 £ 28.78  4012466.04 £ 2310.11  5769.983 £ 53.93  4059473.50 £ 2311.55
08 leptons 26720+ 1.00 237.94£098 2325+ 011 567821 £18.15 2885.53 £13.60 28701.65 £47.70 2805.95 £ 28.33 4006809.18 + 2308.58 4864.15 £ 53.27 4051834.66 + 2309.97
mye > 12,10 GeV 262.56 £ 1.00 233.60 £ 098 2295 £0.11 5664.50 £ 18.13 2862.85 £ 13.51 28649.23 £ 47.66 2891.23 £ 28.30 4003217.29 + 2308.44 4576.83 £ 53.02 4047861.92 £ 2309.82
Scale factors NF =107 NF =1.05 NF =105
7 veto (for ee, pp) 25083 £0.99 231684097 2279+ 0.11 539167 £18.26 114757+ 9.64 26711.04 £47.08 2710.30 £ 28.08  361057.06 £ 603.97 1986.16 £ 26.47  399003.80 + 607.38
E%“f:l > 45,25 GeV 13182+ 071 11989 £070 934+ 007 282234 +£13.16  341.23+£5.80 13204.90 £ 33.09 1450.92 £ 20.54 691097 £79.29  370.28 £ 7.62 25100.65 £ 89.83
7 validation region (incl) 13265071 11774 £ 069 1160 £0.08 3435.71 £ 14.11 227432 £ 12.08 17435.74 £ 37.13 173211 £ 21.82 3650553.31 £ 2230.54 3387.68 £ 47.56 3678818.87 £ 2231.54
Top validation region (incl) 1236 £022  970+£021  197+£003 16549 £3.17 43.08 £1.99 11373.43 £30.30 1010.99 £ 16.87 40275 £ 191 99.48 £ 4.50 13095.22 £ 40.08

Scale factors NF =1.07 NF =092 NF =092

0j: jet veto 73741054 72094054 083+£0.02 194636+ 11.04 18954 +452 23751 +410 138194573 5049.62 + 67.75  180.00 £ 4.97 7741.23 + 69.33
03: pr g >45,30 GeV 6820+ 052 66.73£052  0.77£002 1672.06+10.23  157.62+ 412 21568 +£391 12786 £ 5.52 665.02 £ 22.64  140.86 £ 2.90 2979.09 £ 26.23
0j: mge < 50 GeV 56.56 £ 048 5532 £ 047  064£002 42656 £5.28 5136 +2.37 39.88 £ 1.78 26.66 + 2.63 25298 £6.75  46.85 + 157 844.28 £ 9.57
0j: Agg < 1.8 5462 £047 5340£047 0624002 41261 £5.19 49.93 £2.34 39.22 £ 1.76 26.50 £ 2.63 232.65 £ 6.38 4143 +£1.48 802.32 £ 9.24
03: 0.75-my <mrp <my I3+ 037 33A8£037  038£001 17423 £3.38 19.58 + 1.45 1110 £ 0.88 598 £ 1.10 139.96 £ 4.92 NM4+118 37829 + 6.41
0j: Z validation region 6285 £ 050 6141 4£050 0784002 233221 +11.75  993.06 + 745 27214 +454  151.88+6.23 2872380.56 + 1960.26 2355.41 + 40.10  2878494.27 + 1960.74
0j: W control region 010£002 008£002  0.00£000 75009+ 6.45 64.29 + 2.62 130.97 £ 2.96 75.53 £ 4.12 159.91 + 14.14 45.62 + 1.64 1226.41 £ 16.64

Scale factors NF =091 NF =109 NF =1.09

1j: one jet 31604038 3345+£037  353+004  54938+£5.25  108.71+3.15 2509.85 + 14.56  740.16 £ 14.67 1406.65 £ 35.86  88.72 £ 3.61 540347 £ 42.00
1j: b-jet veto 2084035 28524034 3.03+004 46341 +478 8431 +277T 532004683 174304+ 745 173124 3290  66.42+2.90 2493.55 + 34.98
3 1ot <30 GeV 18524027 16714026 1544003  29219+386  4687+215 21478+ 440 93.18 + 5.52 31328 £ 1882 2769+ 1.82 987.99 £ 20.66
1j: Z = 77 veto 1846 +£027 16674026 1534003  285.10+£382  4497+210  206.08 £ 4.32 80.94 + 5.4 W137TL 1750 2677+ 177 940.23 £ 19.41
1 myg < 50 GeV 14424024 13054023  121+£003 6208+ 177 1484 +1.27 39.00 + 1.97 19.85 £ 2.51 79.43 + 6.65 10.30 £ 1.02 22549 £ 7.76
1j: Agy <18 13344023 12074022 1134003  56.75 £ 1.69 13.64 £ 1.22 37.56 £ 1.92 1917 £ 247 54.08 + 4.56 8.35 £ 0.84 189.55 + 5.97
1j: 0.75-myg <mrp <my 7814017 7144017 0.62+0.02 19.68 £ 1.00 411 £0.62 9.59 £ 0.94 582+ 131 28.55 +2.29 3.61 £0.52 71.35 £ 3.08
1j: Z validation region 2244040 37114039 411£005 80784 £6.72  769.19+£7.29 2672.29 +14.36  805.40 £ 1457 58427829 £ 917.06  658.38 £21.24  589991.38 £ 917.59
j: WW control region 0.05+£000  0.03+£001  0.00£000  156.91+2.97 1934+ 1.37 116.85 £3.16  48.50 £ 3.78 53.11 4 8.60 8.43 £0.86 403.14 £ 1047
1j: Top control region 3084001 2744011 0.26+0.01 59.06 + 1.95 1309+ 117 76884+ 784 31194 +9.04 61.37 + 8.37 8.87 £ 1.32 122316 + 14.84

E‘Tm;; > 45,20 GeV 131.82+£ 071 11989 £0.70 9344007 282234 +1316  341.23+5.80 13204.90 + 33.09 1450.92 £ 20.54 6910.97 £ 79.29  370.28 £ 7.62 25100.65 £ 89.83
Scale factors NF =1.04 NF =1.04

>2j: at least two jets 2039402 14354024  497+£005 21483 +340 4298 £ 181 10510.37 £29.58 58157 £ 1341 45470 £20.28 10156 £ 4.51 11906.00 + 38.74
>2j: bjet veto 1389£020 9764020 356004 14735+277  2617+139  540.04 £ 6.93 68.92 + 4.68 296.46 + 16.22 2180 + 2.14 1106.75 + 18.63
>2j: Outside-lepton veto 6074+012  318+£011 2814004  3187+1.23 7.05 £ 0.76 15739 £3.75 18.07 £ 2.46 69.07 £ 7.61 377 £0.97 28721 £9.01
22 AV > 24 4824010  216£009  265£004 2096 £ 1.00 449 £0.59 93.26 + 2.91 1232 £ 2.07 38.26 £ 5.61 263 £0.71 171.93 £ 6.79
>2: CJV (20 GeV) 3824009 1524008 230 40.04 16.00 £+ 0.87 3.55 £ 0.51 5104 + 2.14 9.18 + 1.84 21124+ 4.85 1.36 £ 0.50 108.25 £ 5.72
22 my; > 300 GeV 284£007  082£006  2.02+£0.03 9.34 £0.65 1.56 £ 0.33 25.05 + 146 517+ 151 6.75 £2.13 0.71£0.39 49.17+3.10
22 prtor <55 GeV 260+ 006  0.69+£005  1.914003 8.48 £ 0.61 1.06 £ 0.27 2077+ 134 434 £1.22 3.86 £ 1.81 0.50 £ 0.3 39.01 + 2.67
>%: Z =77 veto 256 £0.06  0.68+005  1.88+40.03 8.16 £ 0.60 1.06 + 0.27 1987 £ 1.31 401 £ 1.18 3.86 £ 1.81 043 £0.34 37.38 + 2.63
22 myy < 90 GeV 256£006  0.68+005  188+£0.03 464 £045 0.70 £0.23 9.25 £0.93 217£0.98 361 £ 179 021 £0.30 20.59 + 2.32
22 Agy < 28 250£006 067005  1.8240.03 429 £043 0.69 £0.23 844 £0.91 217£0.98 226 £ 117 0214028 18.07 + 1.86
>2: 0.5 - my <mp <my 1354005  037£004 0984002 0.96 £ 0.21 0.25£0.14 1.56 +0.39 017 £ 0.17 151 £ 115 0.03+0.14 442 +1.26
>2j: 7 validation region 21564030 19234028  6.714£006 29566 £3.99  512.07+6.10 14491324+ 33.93 77483 £15.00  193885.46 +540.07 37388 £14.25  210333.22 + 541.58
>2j: Top control region 6.64+£0.15 467+014 1464003  68.90+2.02 1761+ 121 9559.81 £27.88  489.55 +12.17 163.90 + 12.62 76.80 + 3.96 10376.57 + 33.25
>2j: Top control region (fit) 026£002  0.05£002 020001 0.56 +0.19 0.13+0.11 2051+ 122 181 £0.95 0.00 £0.00 0.13 £0.16 23.15 £ 157




* Poisson significance

Sig. = \/2((8 +b)In(1 + %) —5)




