Prafb{m_a the Hfags Sector at LHC

.D I'E‘. ‘4? e ? 2 244 .F;TL_EE-_ [ ti

H,- Il.""l."- - -1'.1. (= TJI, llj  rR T

Tn‘&rﬂ Ul\ﬁ. ct B %Y

Extraction u.ﬂ Hi:aag. r:au.r,»{.fnas
¢ seavcil chanvels

¢ LHC AccuNacy

VLT{LTCna 'Hn.'l'.. HWW vg-r'l‘;:,;:‘ E‘*:‘!‘H.r:.'tL.L"I"E.

H-t-ljﬂw: gL'ﬂ.ﬂ'h’L vs, weale bosown :g-.n.sa'nh_




_Qon.[s u,t Hfﬂcj‘a F’L.yafcs

s Find the (psends) scalav(s)
LEPIL 22 (m,=U5GeV ¥)
Teyvatyowm ¢
LHC

® ilﬁ.n‘l:{#lf H s uq&w": iﬂf
ETJUW+1ﬂEﬁLL5 SMLLE']IHU] br&m‘-:fmq.

D.$) (D"9) = L e W) Wow™

‘N’I Z WSS & - W;WM Lﬁwa«ﬂuma
(I L T

tgq}'}lﬂ {-.,-*-,,_J_L-N._LED‘

ﬁp&v CYP -:JJLEL



L P-«r—c:"::e_ .Pe;a.-mfaw. WLLS S ae_‘n—l&‘r‘ﬂ.‘i_‘f@ﬂ

= s _
ALepr, — —F (w4 H) T v

e S v E T'ELﬂ_‘ll:fﬂvL EE‘I:WEE_L'L
-{:E:{‘mfﬂm._ LRSS & Hﬁ‘g L‘?"-‘L}e?h'na_

)

=) YN easwv e HI:HI('];L e Mo {LGL*LF[,

Ha
Hbb
H+t et



g (pb)

Filn

Main Sh H{gq; prwln-.‘{‘.'av_g prﬂgesscs@ LHC
d i

1 Lo J:_uLs,EEm,

o

-
[

LY

N oam

-

- ]

weanlk boson .!.n.s.i-‘:u.

‘""r""""Ir H
2w/

~ 10 - 32 pb
734 f
P ‘L 06—
qe=>99H 5 gg=>4

lm T T ] 1 [] I

14TeV pp
10

me= 175 GeaV¥ 1

Wewlk bisiw .'.H...'.-ui:ﬂh

(s the wmost Lc.:fi'au..i-

nL the wssocvated

1 0"
Hfaas pro ket iom
ﬂ.]. -] lﬂ“ﬂ E-h “-“FLE.LS
0.1 4100
L,
_ £g.qq —bbH ™
0.001 L—+—— ——

100 200 300 400 500 600 70

my; (GeV)

E{H.‘}u LV&w‘tsf'?f:ur @ 10 ;hﬂ/f



Traditional E.E.nl:rcla CL\.E-L'u"LﬂE.I.S
DLFm:nnL‘bEPL l:l;r al.waw _ﬁm..s.q..ﬁm_

i@ neclwsive sedvch {lw-

H =1 5, 7 W

v riant mass peals

Low w, 2 130 GeV |

€ Lwn c.l.m.sfu.fe_ EEL’LT‘EL\. .f;u'f'

AT o

", q& 6P GeV




Imxgnf+, ant -ﬁur e £ [o-1Rp GeV
g4 = ++ H : H—- LT*

DT:I\L-.,'n,&_w etal. , I:Lpup'h[llllﬂi?_
1 1 E] 1 1 L] I T L] T T I L} I 1 1

NS
Sl ]
L 23 u -1 =
o
el k=1.5 :
z 201 N
5 | gen. m;: 115 GeVic’
st const.: 13.63+£3.76

i mean : 110.3+4.14

; = sigma : 14.32 +3.70 :
10+ E
5F 1
{]- TR R T SR N qIZIFI_I !

[ o e e T 1
0 50 100 150 200 250 300
m. (j.j) [GeV/c’]

Y‘{: = "E:‘-[;H }’n\:mwn tﬂ'ﬂ.p{l'nﬂ

= mMehSATE

v, BUH>LE)



EFFE cted

S /B [%]

&

S /B

=

&

K o~
at NVMLDp QCD

l. 2

CMS  pirdormunce :

LE&EEﬁ aklee ot n.f.,]

Df#lLéq?w et al

||||||r||l|lr||||||||||||| IIIIIII_
B P [ no pile up -
= H u 3
]
o = 4
k=10 g o o :
= ®
S 10 g | e dlin et bnmne e B e ane el bar it
IIIII-IFIIIIIII IIIIIIIIIIII|I||r||_|_
i S
E L_=30f" -
i m
E a [} @ 5
i =
-IIIIIIIIIIIIII IIIIIIIIIIIIIIIIIIII-
IIIIIIIIIIIIII IIIIIIIIIIIIIIIIIIII
£ S/VB=5 0z
5 ® e = g
- @ .
=% = % # ¥ ¥ ¥ F & # 8 F # B & -l- I-I-l-l-i- -I--l-l-.- iiiiiiiiiiiiiii
B |
IIIIIIIIIIIIII IIII‘IIIIIFIIIIIIIIII
:IFIIIIIIlIIFII IIIIIIIIILIIIIIII‘II:
- L =30fb" =
1= . .
- o o 3
£ -
E | = a 3
E | 4]
-II‘IIIIIIIIIIIIIFI1IIIIIIIIIIIIIIIII-
100 105 110 115 120 125 130

generated mass [GEV)’{:E]



Epfp(gf‘h we_ﬂ..llc'; EH:' Sow ‘f,wst'ﬂu. [WBF)

1 =S 7 9

Chveocterintins

¢ 2 il’_prwm_f;,lh '*:u..vl;jq;'naﬂ &'L“cs LEI1JLT-L1')

Cery > 20 Gell, Iyl & 5)

] Db sevrve Htl»irlz- LJ'»EE-E-L:(' }?f‘UE]\tiL'!Z“E
‘!JE."l?WEEVL "bl:Lr"ﬂht\ﬂ_ﬁﬂ EHIE-E'.'_E.

& Lot Le Hl_m.ﬂn T‘EA_O'LJBL'E"I-.GPL O{H.E‘_ +

qu EEELLH..V'LHE. Cvio coleov E,Il:t-xpt_nnq\_']

Leentral jet veto |, vy > 20 GeV )

y

® small MLO (ovrections (K= 1.1)



H =S ww = e vv

Hfags gﬂ_tﬂbllﬂﬂ 10.11'[-: LA eﬂ'i-/]:?q.

trdns verse waass G{fﬁ""ﬂ'l)ﬁ'{‘fﬂh

Keoower et wl.

e o e e R = - |
0.03 | do/dM (WW) [fb/GeV]  m IS G
' | ] #gpev
- ﬂ“»}w'r;.‘{
0.02 F 1] _L,-r
- i pmﬁffﬂ
0.01 - 2
:fm:
0 ST e BN
50 100 150 200
- M (WW) [GeV]

RED’ULI..TEPL EH.Mt+ﬂ!J51‘+?F «f;'ﬂi“ 8 g-‘-'.'l" H*ﬁww;fghr‘[

l-\,ﬁ_H LS ) |25 137 Gel/

> L ot 35 IS & 4 pb



Swmw\.n.r?f '-:Lt I"I.rn.ﬂ.'l.‘]ﬂ, SrM H;aas l:L.ﬂ..rl..nE[._'i

49 - H > ¥y

B
g

aq=> H > ZZS 465

. e

43> H 2> WW > fedpr

+
e
w

ﬁr"‘"l TR
§ ---<::T-+

My & 130 Gel/

l"'l
NF&T'I = ):"f

My 2 120 GeV

100 Gel/ <. by < 150 GeV

,.,rwr"rz X

195994, HSWN > ¢ my 2 115 eV

hi‘:‘-;‘? Y ;

I "-'(:

<

“’—l:-'i:xw

i



Bfua 'l..‘ﬂ"L prﬂff_mxtﬂ"ljg. *r'f'_tE-ﬂ'{*[;y 1.?1‘

+
"ll-‘h 5
w . T
H ™R - .
|58 (=t~ ey E“F | ||

ot

deterrmiines

r'f
T'*-Fhi

LH- my S 130 GeV



Aay/oy (%)

Statistical evrors with 200 :rilg"":

50 —————— ,

==l

40 gg + H -+ WW -—— WRE

Systematic evrors :

Gch }vfirL!_ N, S
+ S _f.ﬁ-r wWRF
t207 4o+ Hln#n £usl'ﬁﬂ

meﬁna:?m"b?"f acceptance eyror
E B :

L:.Lwatl}r caocel (w crToss sectiovw vatios

H
%—E ) == _E_E Ty o
) = -t b



2 % g db™ od LHE Aatw :

4

width ratios

O T TR e Ty
e [ : Z
::'-14[}-_ I A
5 o Tr/Ty | :
-

a |
] ol
EED?\\ | I‘i"ﬂT'J
o | <. == =
20 i, ]
| A Ay 3

NN e o

L ":""-.-...a"'
10 < I,/Ty |
ﬂllll
100 120 140 18680 180 200

my (GeV)

Extraction F{‘ width +vatios ts wmedel~

L qLeif.?prLn‘f =) hredswye

Cﬂm.pl.{na +atios at S-10 leve |



—

3 Aﬁﬂmmpffﬂﬂg

L HWW uL‘n.oL HEZ Lﬂuld[l'naa TE'.#L'tLol
‘ay Sl‘lf.z)’, as v SM ivien

rl - S
e e
,':h-u"r I 5mM
b/
] I ="‘|'i ‘l:ln.-.‘arnt. aLvLLfn.'{'u'an -'J.E.'I"ml'm'ti
hn.ve, 5w e ﬂ'rllafn ﬂi. MHLS.BI |:E.
MlH->LE) Moy, (i, )
‘f L ,l‘ﬂl [ H’ - TT) &LE} }ﬂ; {wx 1|
r M-

¢ NF LH.."'I‘&L H.V\.E.?EFE.'I‘L*EJ- AECH.}I mpdt_g
e = l' — E‘ ( I-I -3 'F:‘I':! L.I | !Ir't;'\rl;'! :.’_‘nr? ""i ”.“ YF)
¢ |

sm: & ~ R(H=cE) £ 357



—

Combine IHC wmeasuremients
- BlH-LL) ) Blha2z2) [ )
= | ! -
FW X“—'( + BlH=xT) Sm +X‘W(H BIH=>ww) 5w,
+ ){E. ¥
— PW (}-,—1 "'Ir] _Lrl_;_r: _Ll-'t +l—1)
"J-‘T" "-“'b'w'?:”?i’"f_l-
= rwtl-s) = Pw
E-I'L-'n..J!-
I~ M 2 T 4
M= f_‘w = .r:.w“"i) = MU~
xw P\u F\v/rl

_—_) mnclmln ELH—E& :E) covTection i ex+troet

" = ri[H—}w“w‘) {q?u.:r*‘:t'm.[ WE'&'I:L_

Vv

P = PLH-e; }() totol widd i



2 x VO .F"-_—,»-I t?_L PHE Auta o

(partial) widths

Co o on
o o o
T I T T | T T 1 ]
|

expected accuracy, %
[y
(=
¥ I L] L ]

(=
o
T I L

0 ] gy perlllen i i g g e
100 120 140 160 180 200

my (GeV)
= Excbract {.FH-"I“"’&'ILNL} widths at 10-257.
—3 LﬁTL-L\JLL.ﬂwaS nt 5~157. I.E‘n.—-"v?.[

] 'f_'-{:.H ; H - }_-,,-l; g-_iv LS C\?ﬂ.‘i-lFS.I:‘E"‘lLJ}’ LJ’LE. ele

on. b-1 btﬂl'vw}iulf"k}f ‘Jl.'Ff‘ WLH = 30~1%0 Gel



How to ;.GLE.'I"I..{:I:#?/ H as venmimant a.ﬁ
Swl2) x WOy larml.-_ma

xt
CP — (U"-I—H +C?C')
v

A tvee [evel HWW o H2Z22Z r:q:aun.p[r'na

i:s. ‘EL\E Smokt'na 34\.\-1. :T‘E.ﬂiﬂ-k:f'ﬂi VeV,

- ‘N -} o 2 N
(Do) (DY LD - q_} !b;H} “.i W
. g

|
L

Eazi—)z- W:"‘“"'# - W waass

A WA
%_EE—E HV:{:W'J oy HWW tpwp[.ﬁg

Gu,m»ae_ o teractions n?{ novi— Ve v scalar

A .,_L_.l_ ’C||:/ W } LJ_‘-|' d VWA

aece bilinear L ci}

15



Mos+t 3&.?1&-:'&[. H ww El::'u.}otl'n.a

ol B
i -"—\’h
. L Vg
/-L._..P._h._':l Tr thjbt;_)
I i
W 2

“[{“ L-LH.DL '-‘l: Terms vm.nfsaln. WL\.Ln

t.aﬁ{-fn.r::[:ﬂﬁl. wf":[-\ Cl?hSL—i"VEsL t'.Lulfaﬁ[

cwrrent =5

v MV v M MV Er
T = T I L Tp + 2, 8 %e taer

O T oom | s
omi U S g

Lﬁg-P E.?{.EL‘ES
i h W;"’Ww‘? A ("11‘713 R )
_!.

¢ CP even':

Hw' W™=

rs
L C-P 'E‘J'-ﬂl.: '_'l"/l.l. r‘, :p: ﬁf.g ﬂ!zr—



E",.{.e,.:."civt H Ww cau.p[{na :;LH,e.r::Es WERF

‘F’[ ? . F";

b 4
e
=
-

Ps

Fovr CP-odd Lﬁmptt'na
2

A d‘nﬁ |
P‘g.m Pey Pant F"ff!».

1
\ mtlﬂ'hml&l [ = l 2
~ vanishes .L:“-r anLmer events

= Y088 section Eero {a-r U"I g0 °
m-!:{mw{:l«nl -:Lnal.t ‘be.'{-we_ﬂ,n Jle_‘t:'s
'LFM = inl“‘ Lfi?_ J»CE"‘:TEL%"‘?CGW G-ﬁ ﬁllLLu.rL ie{s

(s characteristic -f.\'-"i" 3 tﬂwplahai

ks



Assame ﬂ'[wgq-@qq”) s 1w SM
= A= S00 GeV

Plebhn Cainwtes, 2.
1/0,, do/dAD,. (H—WW) <P edd:
| m. =160 GeV W ﬁ-jm
Howiw - CP odd HW.,
CP even:
= 160 E’EU i
A
_ SM
: e
5 H mf#w
WW bkerd ™
i e e me! S R
0 50 100 150 s

A-Efmm'l'lnn-t mnalt an‘S"["ﬁ‘Lw‘{-fﬂvL

ﬁ?*ji = ‘-PJ;I - '»fit modl

s Lidtle nl-{.f.tt"_{‘aet Ly +yp|'nn[ ﬂt:tEF'fum.E
twuts dor H seardh 0 WRBE

£



InJCL"!':r_'LTF_HLE aL SM E-E?H-rﬂl{n?
v it “lﬁ't"pu induced

CP evew CP odd

=1

Tt —» e, 200 fb
dﬂfdﬂ‘hﬂ!ﬁm

CP odil; (100%,25%.45 )0,

pa——r-
=
- = -
B el PR
——z--=soso=OE=cam—=

Mﬂ
Evvror bars:
-1
h~> em p ﬁn[},; EFI?_F_L.
if_puin fueber 2 lEml s

1)t 16 TeV | 08 TeVY

.b;f Cd nn ]:P fﬂ.fna WBF E‘Llﬂﬂnl{j 10-* 5.0 TaV | L1 TeV

-2 164 TeV | 20 Tev

l
h~> Wwiw -2 e vy

h- ¢
h- tr



Sﬂu\.-r'l;,g5. -.‘?;.i. H+2J?.'\‘, events

> —

‘NE.H.L'.'. 'buj-ﬂh E ,W
.?-u.sian, """ H

V5.

alm.au .f.ms o

Stﬁmru:bfam ﬂ:!. Haa vs, HwWw t.r?ﬂplu'hr-as;
e ﬂLE_JEE_‘FWLl:nE. ﬂ‘lLl'.m.‘{:m'wE “rn.".?r;s.

¢ charactecistic distributions

Mew ¢ %.n..l H*\-Zj tﬂ.l.r.u.l.nt.‘lr-.:ﬂu at -ﬂ\.‘ﬂ.lri‘ﬁ w

D Lll D'-.-L.‘._{.'-J 4! n PRy X Leu~r r_l|II » L_Il-._ YA l:-j-.'-'. =
Q )

}



‘ Diagrams I

¥
i

—H
g9 — qgH
99 — ggH

plus crossed processes.

Carlo Oleari Higgs + 2 jets via gluon fusion a4



o + l F' 2. [ L} ]

\pWE
pkm;g space raa

JA) Aﬂivm{nmnt cuts
Pri > 20 GelV/, Iyl < 5
]

s 1 +a¥)t > 06
Rj, < J@y

: L
B) WBF ecuts = typrcal selec E:L
on Hf L Seu
#*-'H' WE.H.-\C Lﬁﬂnlﬂ. {;H.Ew aﬂ
iR e ke el s
e gu iy
. 2
S = 1T - il .
£ 0 (OPPH.H:E LLEmuﬁPLMES
(AR

m-. > 600 Gel/
d)



|Tﬂtal cross section: minimal cuts'

Vs =14 TeV
e , e N —
= 10000 - golid my=175 GeV
e |
':' Y dots mqy=3 TeV ]
8000 |- dashes WBF 2
I ] ] 1 L |
— =175 GeV
E 8000 o -
B solid gg

dots gg
el dashes qqg
L 5 '-' ; |
2000 |- T e [l -
T":“:-TT_r-rﬁ*F+ﬂ-r—ﬁ—rF-—1h—=====__;___.
100 200 300 400 800 800

Carlo Oleari Higgs + 2 jels via gluon fusion



|Tﬂtal cross section: WBF r:.uts'

,_.135“_!‘& e .,_‘

= x‘x solid m.,=175 GeV

b 1000 I }*’-.., dots m,=3 TeV =
! N dashes WBF

100 200 300 200 500 600
My
— . : ey
— me=175 GeV |
B ol . j
i . solid gg
5 : ST dots qg
e I"~.=,__l. : "l,hdashﬂs qq |

Carlo Oleari Higgs + £ jets via gluon fusion 10



8 i i ] |

ré-l ‘ e e ] ,
“J,__..l.“h. -4
Fu=— W iBE
el - g I_Lﬁju-' 1__.!1-1_|'_
gn E L-:H-—ﬂ P '_]t.ll...__‘_.l fLr—-""--"JL-".- e n
=) _ M= 120 GeV ]
s i
b

b = I .

al solid my=175 GeV ol

dots my=3 TeV
dashes WBF :

2 - jr'u't'm*h\. ]
0 . i | : |
60 100 150
%y

DbBtTVﬁ+L.¢ﬂ Fi “.I.l'.m.":“ 47‘.” leli_ﬁ"*."i“ljbﬂ'l.'"l.ﬂﬂ
E;Le.m.-l;{_{_{r_} SM Hww  vertex Vs,

® Lnap ndlneced HWW cun.;?uma
L] [.wp i tbwice o H%a r_au..p[{nﬂ [
=5

L
=2

Carlo Oleari Higgs + 2 jels vig gluon Jusion



Covmeclbw sitowns

LHEC has a*i‘E-nL‘i: Pﬂ‘i:&n'b['m.[ ‘[:E prﬂlbe
the H-t'aﬂb sector (n mnlt ple ennels

Rate wmedmsnrements at ~ 07 level
allow to extract HWWI Hrt, Hﬂﬂf H4t ...
taw.}a't.fnas wt S-S5y Lavalf w it leuﬂ.f.g

The tensovy structwre "L +he SM Hww
LﬂH—Fll‘ﬁ.a Coln l‘JE Pﬂ&ll'{'l:ufﬂ Ly {DJ..E-H"}:I.'*_I*EFL
o weale bosow #lm..sfnm_ :

LH¥LC can prov e thot + has *anni
reminpont ﬂ‘i— S"'LL*Z)K HU) Lfﬂﬂuhl‘ﬁa.



