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Channels going into combination

* Low mass (110-150 GeV)

untagged VBF-tag
14% v v

bb v v

T v v v

WW(lviv) (4 (4 (4

Zz(4l) v

VH-tag ttH-tag

* High mass
— WW(lviv)
— WW(lvjj)
— ZZ(41), now up to 1 TeV

— 77(212q) and ZZ(212v) not used (not ready with the new
treatment of the Higgs boson mass line shape for large m,,)
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Luminosity used (low-mass channels)

Channels Luminosity (fb'l) CMS Integrated Luminosity, pp, 2012, Vs = 8 TeV
— Data included from 2012-04-04 22:37 to 2012 11-12 03:36 UTC
decay  prod. tags 7 TeV 8 TeV Té WS | = LHC Delivered: 20.26 t ! >
- k [ CMS Recorded: 18.93 fb
untagged 5.1 5.3 £ 20"
Yy £
VBF 5.1 5.3 E 15|
VH 5.0 12.1 =
bb % 10|
ttH 5.0 - 5
1-jet 4.9 12.1 =7
©
TT VBF 4.9 12.1 k0 W s 0 @ o o 0
VH 5.0 - Date (UTC)
0/1-jets 4.9 12.1
WW 1
(212) VBF 4.9 12.1 Expect 25 fb (8 TeV)
VH 4.9 5.1 by the end of the year
ZZ (4l) inclusive 5.0 12.2

NB: tags are never 100% pure
(e.g. VBF-tagged events are expected to contain 20-50% gg->H, depending on the analysis and sub-category)
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Flow of results

e Setting aside the observed excess near mass 125 GeV,
what can we say about where the SM Higgs boson cannot be?

 What is the significance of the excess near 125 GeV?

 What is the mass of the putative particle X with a mass near 1257?
Can we measure mass my in a model-independent way?

* Are event yields in different channels compatible with X being the
SM Higgs boson? Can we recast the event yield compatibility test
into “measurements” of couplings?

* What can we say about J of X?
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Where the SM Higgs boson is not

CMS Preliminary {s=7TeV,L<5.1fb' ys=8TeV,L<12.2fb"

L I I URIMRRE ERRAR LA LAy vy b
f < V

199.9%

CLg of SM Higgs hypothesis

100 200 300 400 600 1000
my (GeV)

Exclusion at high mass is up
700 GeV at 95% CL

The void between 130 and
600 GeV at >99.9% CL
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Excess near 125 GeV and elsewhere

CMS Preliminary {s=7TeV,L<5.1fb' ys=8TeV,L<12.2fo"
[ ¥ 1 1 L8 1 1 1 1

S10'F - == The excess near 125 GeV
S E o
I SN — does not go away
§10 . s — its significance is now 6.90
_l - -
10k 60 — broad 30 bump from WW
i 1. (low mass resolution =30 GeV)
10-13 | .- —'-Combined obs. ::
- $#l===: Exp. for SM H —
- - H— bb 80
F —Hom 5 Not much out there
10777 —howw |
i R i a S anywhere else
100 200 300 400 600 1000
my (GeV)
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Excess near 125 GeV: closer look

CMS Preliminary {s=7TeV,L<5.1fb' ys=8TeV,L<12.2fb"

g | Good mass resolution (yy, 4l):
S E — very localized excesses
a b — about 40 each
T 10°E. \ ‘(// = i
S I - —56 — line up near 125 GeV
N \ / - -
s {60 Poor mass resolution channels:
- : il — WW: about 30 excess
10" = combined o5 5 — 1T, bb: about 20 excess each
[ |eee Exp.for SMH | - ]
| — H— bb —8c
R i - NB: m, point of the maximum
=iz - significance is indicative of the
110 115 120 125130 135 140 145 mass, but not a mass measurement
my (GeV)
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Excess near 125 GeV: closer look

CMS Preliminary {s=7TeV,L<5.1fb" Vs=8TeV,L<12.2fb"
T 1 T T 1 T 1 1 1 T 1 1]

Good mass resolution (yy, 4l):

@ T < 1o
= \—_2 .
T 12 < “° — very localized excesses
> Y- / 30
o F : / E — about 40 each
© = . 40 T
S 10 \\,// . line up near 125 SSeV
— = R 756 — almost 60, combined
8| \/ _
10 : “-.". :66
l L f
10+ N 176
- | == Combined obs. ‘\‘ E . .
| e ", 3 NB: m point of the maximum
LA Hoyy+H—2Z 15,  significance is indicative of the
l_—ll T T L [ T e

110 115 120 125 130 135 140 145 Mass, but not a mass measurement
my (GeV)
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Mass measurement: preliminaries

3.0 uSPeimnay fs-7mvLsoim ie-eevizzzet. o TwO channels with good mass

=
%‘” Hoyy+Ho2Z : j:’“‘;';e" resolution
251 ¥ Hoz2 — vy (relative rates for VBF and gg->H
ool ] contributions are SM-like)
ot : — inclusive ZZ(4l)
151 .
b 1 * Results are consistent with
: : one particle 2 can combine
0.5 a
oobete oo o004 o Black curve:
124 125 126 127 128 , ,

my (GeV) — example of the SM-Higgs-like

combination with a common mass
and a common signal strength
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Mass measurement: final result

—
O

cus peimnny s reLssimlissutezze. - Assume one particle.

-2AInL

H—>yy+ H—>ZZ —wnhsyst

1 Allow for three independent
signal yields (not tied by SM):
— untagged yy

4 — VBF-tagged vy

41— inclusive zZ(4l)

-- no syst.

_LI\J(A)-anO)\ICD(O
L IR I

Fit for a common mass:

o
_Il

Andrey Korytov (UF)

e i my=125.8+0.6 GeV (+0.5%)

= 125.8 + 0.4(stat) + 0.4(syst) GeV

Chicago, 14 November 2012 13



Side note: mass fits for yy and 4i

CMS Preliminary {s=7TeV,L<5.1fb' ys=8TeV,L< 5.1b"

CMS Preliminary {s=7TeV,L<5.1fb' ys=8TeV,L<12.2fb"
J 10_] T I LI I‘I LA B I T [T L L 'l LR I_ J 10_1 T l T T‘l ‘.I 1 [ I [T T T TT I'T’ 1 l_4
C 9: H— vy — with syst. ] cC 9: H— ZZ — with syst. ]
- - : B - — ) B
- - - \ -
< - | ----no syst. 1 - 5 ----no syst. .
Al 8 ] ' = Q\} 8 — Y ; .
1 N ) h 7 1 - \ i .
B ' ] . o ' -

Vs ! . - Vs | : -

o 1 ] 1 [~ \ -1

. ) ] . - ' ' .

6F \ ' = 6F \ ! =

- \ : ] - \ ' ]

[ \ 1 - = \ s -

51 ' ! — 51 \ p -

: : / z : ; :

1 !

4 v ) =~ 4 \ j —

: -. : 5 5 \ ; 5

3 ! : — 3 | —

— \ [ 1 B \ -

— A ' . = ‘ .

2k \ / = 21 \ =

- v ' . N \\ N

- \ ! - - -

- \ [ - - -

1f — . 1f :

O :l 111 B N T T U l 1l \\ ,l 1 111 | 111 l: O :l 111 L T N S N | l I | . 1 | - 11 l:

122 124 126 128 122 124 126 128
my (GeV) my (GeV)
NB:

The 4l channel now gives overall the most accurate measurement.
The error in 4l channels is dominated by statistics

(systematic error in 4l is 0.2%; 0.1% in the 4p-channel)

Andrey Korytov (UF) Chicago, 14 November 2012
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Flow of results

e Setting aside the observed excess near mass 125 GeV,
what can we say about where the SM Higgs boson cannot be?

 What is the significance of the excess near 125 GeV?

 What is the mass of the putative particle X with a mass near 1257?
Can we measure mass my in a model-independent way?

* Are event yields in different channels compatible with X being the
SM Higgs boson? Can we recast the event yield compatibility test
into “measurements” of couplings?

* What can we say about JF of X?
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Overall signal strength

* Best-fit signal strength

CMS Preliminary {s=7TeV,L<5.1fb' Vs=8TeV,L<12.2fb"
LI 1 LI

F it AR R et son (common scale factor for
L 16F I 68/oCLband__ . . .
6 : E expected signal event yields in
Z 12k : E all channels): p=0.88 £ 0.21
@ 1.0f -
0.8} * This is the simplest (highly
gi constrained) compatibility test
ook of the excess seen in data with
ook = the SM Higgs boson
0.2F : s
0415 15920 125 130 135 140 145 * Results are consistent with the

my (GeV) SM Higgs boson

Andrey Korytov (UF) Chicago, 14 November 2012 16



Self-consistency by search channel (1)

H — bb (VH tag)

H — bb (ttH tag)
H— 1t (0/1 jet)

H — tt (VBF tag)
H — 1t (VH tag)

H — yy (untagged)
H— yy (VBF tag)
H— WW (0/1 jet)
H— WW (VBF tag)
H — WW (VH tag)
H—ZZ

Andrey Korytov (UF)

\s=7TeV,L<5.1fb' \s=8TeV,L<12.2fb"

CMS Preliminary m, = 125.8 GeV

-
el

Ef

——

lt 1 l 1 1 1

1 1 1 1 |
-2 0

2
Best fit cs/csS

4
M

Sub-combinations grouped by

(production tag) x (decay mode)

NB: VBF-tagged channels have
large gg->H contributions

Consistency with the SM Higgs:
x>/ ndf=8.7/11
asymptotic P(x>>8.7 |[ndf=11) = 0.65
pseudo-experiments: P = 0.48

Chicago, 14 November 2012
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Self-consistency by search channel (2)

\s=7TeV,L<5.1fb" \s=8TeV,L<12.21b"

CMS Preliminary m, = 125.8 GeV
H— bb =
H- 1t .
H—vyy —_——
H— WW ——
L
11 1 1 | IIIIII I 11 1 1 I 11 1 1
0 0.5 1 2

1.5 2.
Best fit O'/GSM

x>/ ndf=4.3/5
asymptotic P(x*>8.7 |ndf=11) = 0.51
pseudo-experiments: P = 0.54

\s=7TeV,L<5.1fb" \s=8TeV,L<12.2fb"

CMS Preliminary m, = 125.8 GeV
Untagged -
VBF tagged -
VH tagged ———
ttH tagged =
I 1 I 1 1 I 1
-2

0 2
Best fit (S/O'SM

X2/ ndf=13/4
asymptotic P(x*>8.7 | ndf=11) = 0.86
pseudo-experiments: P = 0.87
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Self-consistency by search channel (3)

CMS Preliminary {s-7TeV, L<51 16" \s=8TeV. L <1221t Another |00k

| Two signal strengths
in each of 5 decay channels:

— one related to fermion-coupling
induced production mechanisms

— another---to W/Z-coupling induced
production mechanisms

= (CS x BR) / (CS x BR)gy,

p'qq H+VH

1.0:050.0 05 1.0 15 2.0 25 3.0 3.5
il NB: these results for 5 channels
ggH+ttH . .
cannot be combined by construction

Andrey Korytov (UF) Chicago, 14 November 2012 19



Flow of results

e Setting aside the observed excess near mass 125 GeV,
what can we say about where the SM Higgs boson cannot be?

 What is the significance of the excess near 125 GeV?

 What is the mass of the putative particle X with a mass near 1257?
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Production x Decay parameterization

8 independent parameters to describe all
currently relevant decays and production
mechanisms:

r N(.vcx—>I-I—n/y)Ncr(.vcx—>I-I)-B(H—H/‘/)"'M
- . e Ciot
_ I_WW untagged  VBF-tag VH-tag
_ rtt vy
— Ty o
— T, (loop induced —~
4% ( P . ) WW(Iviv)
— Iy, (loop induced) 22(41)

—_ rtt
— o7 (including H = “invisible”)

Andrey Korytov (UF) Chicago, 14 November 2012 21



Couplings compatibility tests

* Extraction of all 8 parameters is too early with the current data

* Instead, we go after coupling compatibility tests:
— assume SM Higgs couplings
— introduce a limited number of scaling factor for:

* couplings (k): g=kKeggy
* or ratios of couplings (A)

— also can add and probe BR(BSM)

* These are compatibility tests, not measurements of couplings:
— In SM, couplings are not free parameters

— Any significant deviation of scale factors from 1 would
e imply new physics beyond SM
* require a re-fit of event yields in in the framework of particular BSM models

Andrey Korytov (UF) Chicago, 14 November 2012 22



Custodial symmetry (test 1)

Custodial symmetry: in SM, the ratio
of couplings to W and Z bosons is
almost not affected by loop
corrections

Compatibility test No.1:
— use un-tagged WW and ZZ channels
— the ratio of signal yields: ~ g5, /g> = A,

— Assume SM coupling to fermions (k=1);
dependence on this assumption is weak

0.0 05 1.0 15 2.0
)"WZ

— Fitfor: K, , A,

Andrey Korytov (UF) Chicago, 14 November 2012 23



Custodial symmetry (test 1)

5.0y ferT kLo etz 122 Custodial symmetry: in SM, the ratio

- ]
£ 45f MO WW(0Mjet) |—oObsenved 11 of couplings to W and Z bosons is
< (H->Z2Z2 - Exp.for SMH |
o 4.0f | : 1 almost not affected by loop
3.5¢ | corrections
3.0 3
2.0 ",‘ - Compatibility test No.1:
15F ' " 34 — use un-tagged WW and ZZ channels
1.0 - — theratio of signal yields: ~ gn & =AM,
0.5)- L 4 — Assume SM coupling to fermions (k.=1);
0.0Lteeets I PR YR YUV~ /SN A A B . dependence on this assumption is weak
0 0.5 1 1.5 2 .
68% CL Ay, (kg=1) — Fitfor: k;,A;
= >
95% CL
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Custodial symmetry (test 2)

CMS Preliminary {s=7TeV,L<5.1fb' ys=8TeV,L<12.2fb"

— 5.0pT B LRRRRRRNasa=s o Compatibility test No.2:
- 45:_ ‘ — Observed B
a F —ExpforsMH ] — useall channels
N 4.0F ; ;
cF 7 — Assume common scale factor for
3.5F E couplings to fermions (k)
3.0 =
. 1 — Fitfor: k,,A,,, K
2.5;_ _; Z W<z F
2.0f -
1.5F - Data consistent with
1.0f . the custodial symmetry
0.5F ‘ 3
S AN AN .
2% 0.5 1 1.5 2
68% CL My Further we assume: K, = K, = Ky,
Andrey Korytov (UF) Chicago, 14 November 2012 25



Two parameters: K, and K;

CMS Preliminary V\s=7TeV,L<51fb" {s=8TeV,L<12.2 fb"

. | SM Higgs . Fermlophoblc ¢ Bkg. onIy

N

o

K (scaling of fermion couplings)

0 0.5 1 1.5
K, (scaling of vector boson couplings)

Data are consistent
with (k; k:)=(1; 1)

Andrey Korytov (UF) Chicago, 14 November

-2AInL
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CMS Preliminary {s=7TeV,L<5.1fb' \s=8TeV,L<122fb"
BEREEEES LEEEEE RRREREEES RRRRREERE BRI RREE: RRRRS

—_
o

= N W A OO0 O N 00 ©
TTTTT T TT TT TTT T

|||||||||||||

06 e T T
Ky (kg profiled)

o
T

CMSPreIImlnary {s=7TeV,L<51fb' \s=8TeV,L<122fb"
........ B L L

—_
O

ol b

I
|

= NN W & OO O N 0 ©
TTTT T T T TT TTTTTT

Covvon o b 1N A BN T P A A A

1.5
Kr (xy profiled

VN [N NN

OO
Q
(6]
—_
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K¢ (scaling of fermion couplings)

Andrey Korytov (UF)

N

—

o

Two parameters: K, and K;

CMS Preliminary Vs=7TeV,L<51fb" ys=8TeV,L<12.2 "

: SM Higgs @ Fermiophobic ¢ Bkg. only

|
0 0.5 1 1.5
K, (scaling of vector boson couplings)

Fit in two quadrants

H-> (W and t loops) -> yy
— sensitive to relative sign of
couplings to W and top
— relative sign of W and top loop
amplitudes is negative

Slight excess in H>yy makes the
fit prefer (+;-) quadrant

to make positive interference
between W and top loops

Data remains consistent with
(ky; Ke) = (1; 1)

Chicago, 14 November 2012 27



Look for new physics in loops: k, and k,

CMS Preliminary ys =

7TeV,L<51fb' Vs=8TeV,L< 122"

g 20 AARRRERAS ARARERRES 7 Two parameter fit
1.8 s
e 1 — use all channels
1.4f 4 — Assume tree-level couplings = SM
1.2F /__\\ 1 — Assume BR(BSM)=0
RN ERNN 1 —Fitfor: ,,K
0.8 :_ \ Q\ _: . v’ g
s .\ \\ x
- RN .
0.6} N :
04F e .
0.2}~ E Data are consistent
IR SR [ R S R R Lo 01 | H ° — °
Ky
Andrey Korytov (UF) Chicago, 14 November 2012 28



Look for new physics: BR(BSM), k

) 5_OSM.S.F.,r.e.".m.iT?r.y. tSoTTe .L.S..s‘f.f.b;.fs.f,s..T?Y’lL..sf.z.'?.ﬂ?A.: Three parameter ﬁt
= 452_ — Observed E
a F ——EpforsmH ] — use all channels
o 4.0f , - .
" 35 El Assume tree-level couplings = SM
3.0F 4 — Allow for BR(BSM) # 0
2.5F 7 — Fitfor: BR(“invisible”), k , Kk,
2.0F -
1.0
050 E BR(BSM) < 0.62 at 95% CL
E ’I’I’I’l’l 11111111 IEEEEEEEE [diioiiia FEEERREEE E
00002 04 06 08 1
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Asymmetry of couplings to fermions

-2AInL

3.5
3.0}
2.5
2.0}
1.5}
1.0F
0.5
0.0%

Ratio of coupling between
down- and up-fermions

CMS Preliminary {s=7TeV,L<5.1fb' \s=8TeV,L<12.2fb"

5.0~
4.5f
4.0f

||I|II
1
\

— Observed

-- Exp. for SM H

L I T |

IllIIIl

Y
T N

EETEEEEEE FEENE R AN RN SN FEENE NN ' A N

lIIII|IlIII[lII

0

Andrey Korytov (UF)

0.5

1

1.5 2
}\‘du

-2AInL

Ratio of coupling between
leptons and quarks

5 OCMS Preliminary y{s=7TeV,L<5.1fb" Vs = 8TeV L<12.2fb’

45F
4.0

LI

— Observed

-- Exp. for SM H

3.5
3.0F

2 0F
15
1.0

Illlllll

0.5

lllllllll

IllIlIlIllllI

RN EEEEE FEENE FEEEE PR NS SN FEENE FE N I AN NN

o

Chicago, 14 November 2012
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C6 model (almost a measurement)

8 independent parameters to describe all currently
relevant decays and production mechanisms:

— I 2 K,
— T, 2 K,
— T, (loop induced) 2K,
— I, (loop induced) 2K,
- I, 2 K,

— lop (including-H-=>-"invisible”) - assume BR(BSM)=0

— Assume couplings to the 15t, 2"d, 3 generations are modified
the same way

Andrey Korytov (UF) Chicago, 14 November 2012 31



C6 model results

CMS Preliminary ys=7TeV,L<5.1fb' \s=8TeV,L<1221b"
5.o_llllllll| a1 T F T

50 CMS Preliminary {s=7TeV,L<5.1fb' Vs=8TeV,L<12.2fb"

CMS Preliminary {s=7TeV,L<51fb"' \s=8TeV,L<12.2fb"
| F } T 1 I R R R AR _l5_0:........‘..|........,..\H.‘.‘,‘.‘..‘....,........:
£ 450 ) — Observed : c 45F l‘. — Observed | c 45F ; — Observed :
< - : ----Exp. for SMH | < s g ----Exp. for SMH [] < L 4 ----Exp. for SMH [}
A 4.0 \ . & A 4.0 i A Al 4.0 \ =

1 o 3 V B 1 s \ B 1 - v ) B
3.5F ' ; 4 3.5F ' 4 3.5F : : =
2.5 \ ; = 2,51 ! = 2.5[ : / =
2.0F 3 / ] 2.0 : A 2.0F ' ; =
1.5F \ ; = 1.5F | - 1.5F : ; .
1.0 ) g : 1.0f k p . 1.0f ; : |
0.5f N\ = 0.5[ Y o - 0.5 a N -
00:|||||||||||||||||:\r l’J\IIII Il |||||||||: 00:|||||||||||||| \\\LLi‘l‘IIIIII|IIIIII|II: 00:IIIIIIIII|IIIIII‘\I\Jd'lllll\ |\|\||||||||||||:
0 0.5 1 1.5 2 0 0.5 1 1.5 2 0 0.5 1 1.5 2 2.5

Ky Ky K,

CMS Preliminary ys=7TeV,L<5.1fb' \s=8TeV,L<12.2f" CMS Preliminary {s=7TeV,L<5.1fb" \s=8TeV,L<122fb" CMS Preliminary {s=7TeV,L<5.1f" \s=8TeV,L<122fb"
_,5_0:.\.\......|.‘H kkkkk [ ARRRR R R m _|5_Ob......w.| ‘‘‘‘‘ . _|50|||:
< 45F \“ — Observed g = 451 — Observed E = 450 — Observed B
< - \ ----Exp. for SMH [ < c ----Exp. for SMH |7 < g ----Exp.for SMH [
A 4.0 \ ; ] A 4.0F P A 4.0 )

1 o 3 b 7 1 I i 1 - I
358 I 3.5 A 3.5)- =
3.0F \ A= 3.0FY 4 = 3.0F E
2.5 \ : i 2.5 O 2.5(- P
2.0 | i . 2.0F = 2.0 o :
151 N i E 150 = 1.5} o E
1.0f . y : 1.0fF—— ) 1.0 , :
0.5F \ £ 0.5F "\ , = 0.5F ,’ E
0.0:|||||||||| \x\x\\\‘ (| el |||: O.O:I L1 r‘\‘¢ ”’I [ I B A A A R n: OIO:FA-w-Th‘ LLL-A’I‘I‘ ||||||||||||||||||||||||:

0 0.5 1 1.5 2 0 1 2 3 0 1 2 3 4
Kz Kp Ky
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Couplings compatibility: summary

Model parameters Assessed scaling factors Comments
(95% CL intervals)
Awzr Kz Awz [0.57,1.65] Ratio of couplings to W and Z; ZZ and WW(0/1jet) channels only
Awz, Kz, K¢ Awz [0.67,1.55] Ratio of couplings to W and Z
Ky Ky [0.78,1.19] Couplings to W/Z-bosons (V); ks =1
K¢ K¢ [0.40,1.12] Couplings to fermions (f); x, = 1
Ky, Kg Koy [0.98,1.92] Couplings to photons (y) and gluons (g)
Kg [0.55,1.07] (loop-induced couplings)
B(H — BSM), k4, kg | B(H — BSM) [0.00,0.62] Branching ratio for decays to BSM particles
Adu, Ky, Ku Adu [0.45,1.66] Ratio of couplings to down and up-type fermions
Aggs Ky, Kq Agg [0.00,2.11] Ratio of couplings to leptons and quarks
Ky [0.58,1.41] Couplings to W/Z-bosons (V)
Kp not constrained | Couplings to down-type quarks (b)
Ky, Kb, K1, Kt, Kg, Koy Kt [0.00,1.80] Couplings to charged leptons (1)
Kt not constrained | Couplings to top-type quarks ()
Kg [0.43,1.92] Effective couplings to gluons (g)
Koy [0.81,2.27] Effective couplings to photons ()
Andrey Korytov (UF) Chicago, 14 November 2012 33




Flow of results

e Setting aside the observed excess near mass 125 GeV,
what can we say about where the SM Higgs boson cannot be?

 What is the significance of the excess near 125 GeV?

 What is the mass of the putative particle X with a mass near 1257?
Can we measure mass my in a model-independent way?

* Are eventyields in different channels compatible with X being the
SM Higgs boson? Can we recast the event yield compatibility test
into “measurements” of couplings?

* What can we say about J of X?
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jCP

o s e Lo raa * Observed decays (vy, 4l, etc):
& s000p boson
g - E SM, 0+
g 2500:— IDI N ﬂW ‘%
Xt l’ * Observed X—2vy:
o] 2000__ == CMS data _I.I
g | f : J # 1 [Landau-Yang theorem]
@ 1500f I 1
5 f 1
© 000 | * Lepton correlations in ZZ->4l:
s00f- == X can’t be 100% 0~
R T T R e T

SR R | .
o In(ZLOO./LOf)O * Sorting out J=2 from J=0:

— need more data;

— many channels can contribute:
772> 4|, WW->Ivlv, VBF jets, mass(VH)
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 With more data, the boson near 125 GeV does not go away:
significance is now 6.9 (we can stop looking at it now)

« Mass: 125.8 + 0.6 GeV (or +0.5%)

* SM Higgs boson couplings compatibility tests:
no statistically significant anomalies in event yields for different channels

o JCP;
J#1
100% pure 0~ not likely

 Time has come to treat the discovered boson as a part of the background
model in all searches, including searches for a second Higgs-like boson
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Back-up slides
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Likelihood scan <--> Feldman-Cousins

CMS Preliminary {s=7TeV,L<5.1fb' ys=8TeV,L<12.2fb" CMS Preliminary Ys=7TeVL<5.1f", ys=8TeV L<12.2fb"
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Likelihood scan <--> Feldman-Cousins

\s=7TeV,L<51fb"' \s=8TeV,L<12.2fb" Ys=7TeVL<51fb", ys=8TeV L<12.2fb"
TTTT I T TTTT I TTTT | TTTT I TTTT I TTTT I TTTT
CMS Preliminary m, = 125.8 GeV H — bb (VH tag) N

- CMS Preliminary —

H — bb (VH tag) H — bb (ttH tag): m,, = 125.8 GeV

H — bb (ttH tag) H — 1t (0/1 jet)
H— e (0/1jet) H - tt (VBF tag) | - |
H VBF t — 1
—  (VBF tag) H — 1t (VH tag)
H — 1t (VH tag) — —
H — vy (untagged)
H — yy (untagged) L _
H VBF t
H— vy (VBF tag) =77 ( ag) B |
H— WW (01 jet) H—> WW (01 jet)| |
H - WW (VBF tag) H— WW (VBF tag) = |
H — WW (VH tag) H— WW (VH tag)1

H—-ZZ | H-2Z | | | Liiiyl !
-2 2 4 0 05 1 15 2 25 3 35 4
Best fit /o, Best fit o/cy,,
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50 CMS Preliminary {s=7TeV,L<51fb"' ys=8TeV,L<1221"

Custodial symmetry (2)

4.5
4.0

IIIITIIIIIT‘1

— Observed

---- Exp. for SM H

3.5
3.0
2.5
2.0
1.5
1.0

0.5
0.0

-

Illl]11ll IIIIlll11IllllllIIIII1TIIIIIIIIIII]TTIT

lllllllllll Jllllllll

o

Chicago, 14 November 2012

1.5

b b b bes b b el s Ty

B T |



BR for “invisible” decays
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