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Higgs to dibosons @ LHC

® Cross sections calculated @NNLO
with NNLL QCD & NLO EW for
main production mode
[gluon fusion]
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® Calorimeter pointing
information

® Categories according:
mass resolution,
S/B and
production modes
sensitivity

B

Improvements in:
event selection,

event categorization
but also in energy
calibration brought 10%
improvement in the
expected signal
strength uncertainty
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H—ZZ*—4l| selection

Run: 209109 S\:&ATLAS
Event: 76170653 ] EXPERIMENT
2012-08-24 09:31:00 ceEsT http://atlas.ch

Categories
according:
lepton
flavor
and to
production
modes
sensitivity

O

@ Improvements in event selection and categorization [use of multivariate
discriminants and 2-dimensional fit] and in the electron ID and energy
resolution brought a 15% improvement on the expected signal strength
uncertainty and 8% on the expected statistical uncertainty of the mass
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® Dominant systematic uncertainties:
theoretical [jet multiplicity, QCD scale,
PDF, BR] and jet energy scale

O Dommant systematic uncertainties:

electron/muon energy/momentum scale
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H—-WW*—lvlv selection
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@ Improvements in event selection and categorization [signal acceptance,
background estimation/modeling] brought a 50% gain on the expected

significance and 30% improvement in the expected sighal strength uncertainty
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Higgs mass measurement

® Fully reconstructed and high resolution:
H—vyyandH — ZZ* — 4l
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® Dominant systematic uncertainties: photon

energy scale [material, calibration, non-
linearity and shower shapes]
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® Lepton and photon energy scales

under

control
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® Differential cross sections probe
theoretical modeling [pQCD, PDFs],
relative contribution of production

modes and non-SM interactions
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i Phys. Rev. D 92, 012006 (2015)
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I arXiv:1504.05833 - PRL I

Higgs total production

® Total production cross sections measured in ATLAS:
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® Very good agreement in the shapes
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Effective Field Theory

® Probe BSM CP-even and CP-odd interactions using five differential cross
sections in the context of the Effective Field Theory framework and the
Strongly Interacting Light Higgs (SILH) formulation:
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® Strong limits arising from the inclusion of rate and jet kinematic information
wrt limits set from the spin/CP analysis - talk by R.Polifka/L.Pedersen
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Higgs width measurements

® Direct measurement limited by experimental resolution [1-2 GeV]
[ (H—vyy) <5.0 GeV @ 95% CL, 4.2 GeV expected

FH (H->ZZ*—4l) < 2.6 GeV @ 95% CL, 3.5 GeV expected

® Indirect measurement from the off-shell production
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® Assumption: off-shell couplings at 107¢
least as large as on-shell [sensitive i ey
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® Interference of off-shell signal with 10°""%500 400 600 800 1000
gluon-initiated ZZ background m,, [GeV]
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I Eur. Phys. J. C (2015
Width indirect measurement
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® Sensitive to higher order QCD corrections
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® Dominant systematic uncertainties:

theoretical uncertainties on gg—H—-VYV,

gg/qq—VV and their interference
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I8l HI66-2013-17 (EPJC-15-06- 079)

Higgs spin/parity

® SM J° = 0" tested against alternative models

. d E . — 0.14f L

[non-SM spin-0 and spin-2 with different 7 )1, ATLASSImulation H— vy ]
choices of QCD couplings] S [ \s=8Tev —fum
ij 01 pretesGev  —F5 0.

= 0.08L - .

Angular distribution 0.06¢

|
|
variables sensitive to |
spin/CP determination :

0-04C hroduction angle

0.02-0f the 2 photons in
oE Collins-Soper frame =
b 02 04 06 08 1

|cos(67)|

® Probe possible presence of BSM terms in the HVV tensor structure of the
spin-O resonance

= {caks U[ (}'HZZZ;;,Z + gaww W, W~y ' BSM CP- odd

i ;:c,’M*c’o;.p’u.*n’g 11 coupling

i S - 1 E ['r. K HZZZH;;Z“V _I_ S(_}_- K \ 7 - Z!LFZ;"—LV]

i ‘V éSM Ci: e;Ien | ]- 1 — v
coupllng [P(!HHI,{, W IfV_I_ W + SR AW W If‘VJ;Z K ]} |
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I8 HI66-2013-17 (EPTC-15-06- 079)

Higgs spin/parity

® SM J° = 0" tested against alternative models _

S04 T T T T T
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. L. Egholm Pedersen - Spin/CP Combination in ATLAS - Icos(6”)]

® Probe pOSSlble presence of BSM terms in the HVV tensor structure of the
spin-0 resonance
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Conclusions

Standard Model Production Cross Section Measurements

Status: March 2015

-~ 11 Lo
9 107 95«
—_—
b 100 0.1<pr<2Tev
0=
0.3<mj;<5TeV
10° o
10* 20
35pb!
103 njz1 n;>0
=O= T—Or;
35p i
n>2 o
102 ®Os n;>1 S HX -~
- =O= -O-
nj>3 B
o N2
1 0=
10 nj>4 >4
o "iz3 8
~#0m— 75> 5
o
1 "ﬁs nj24 526
~0- 0
"ﬁs n=7
n>5 4°
. K O
10 1 nj=8
nz6 g
[ =]
-2 I n>7
10 nj>7 n
1073

ATLAS
Run 1

Preliminary

Vs=7,8TeV

LHC pp Vs=7TeV
m  Theory

- Observed 45-491! [ A

LHC pp Vs =8TeV
Theory

Observed 203!

—_—
ooooo
it
-
0.71fb
|
1
b
sswcL ol
ppppp o
limit H
-
1
A
.
A
i
1
- - "N

PP Jets Dijets W Z  tt t
0. =0.

nnnnnn

R=04 R=04
total ' |y|<3.0 |y|<3.0 fiducial fiducial fiducial total ' total fiducial to
y'<30

eeeeee Pt

i ATLAS results to follow:

! K. Nakamura - di-fermions

i R. Polifka - combinations
. D. Di Valentino - HL-LHC
| L.E. Pedersen - spin/CP combination
. J.P Kinghorn-Taenzer - VH(WW™)

| P.H. Sales De Bruin - A ->Zh->lItautau
i O. Nackenhorst - ttH (bb)
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M. Beckingham - BSM
J. Leveque - RunII prospect !
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Higgs boson properties

precision measurements era!
P .
[m,, O _w J", couplings]

Di-boson channels leading the

precision!

More to come:
Run Il has just started!!
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Recorded Luminosity [pb ~%0.1]
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a

w
o

Delivered Luminosity [fb 1]

N N

=
H\I‘H\\‘\\H‘\\I\‘\\I\l\\\\‘\\\\‘\

-
a

10

NS

-
ATLAS Online Luminosjty

B Vs={§Tev, [Ldt= 208", > =207
O Vs=1TeV, [Lat=521", 1> = 9.1

10 15 20 25 30 35 40 45

Mean Number of Interactions per Crossing

2015

oct
Month in Year

Z-UM event with
25 reconstructed vertices
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B B e
o MC12 default ATLAS Preliminary

o MC12 Pile-up suppression STVF
+ Data 2012 default
m Data 2012 Pile-up suppression STVF

Zoup
\s=8TeV —+—
-
_[Ldt:1 7’ +*:%
2
. ——
0 jets pT>20 GeV ——
o
——
—o—
—
==
-

=

(o)}
O

4 6 8 10 12 14 16 18
Npv
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Hyy categories

mass measurement

signal strength

Diphoton selection

'

ttH leptonic

Category My FWHM [GeV] o [GeV] bin +oume  s/b[%] s/ Vb
V5=8 TeV A
Inclusive 402. 3.69 1.67 10670 3.39 3.50 HH hadronic
Unconv. central low ppy 59.3 3.13 1.35 01 6.66 1.88
Unconv. central high ppy 7.1 2.81 1.21 26.0 24.6 1.26 ‘
Unconv. rest low pp, 96.2 3.49 1.53 2624 3.30 1.69 V H dilepton
Unconv. rest high pr 10.4 3.11 1.36 939 0.05 0.96
ZH — 6H
Unconv. transition 26.0 4.24 1.86 910 2.57 0.78 ( ~ )
Conv. central low pr, 37.2 3.47 1.52 589 5.69 1.38 ‘
Conv. central high pr, 4.5 3.07 1.35 209 194 (.88
Conv. rest low pr, 107.2 423 1.88 3834 2.52 1.56 VH one-lepton
Conv. rest high pr, 119 3Tl 1.64 144.2 7.44 .89 (WH — (vH)
Convy. transition 42.1 551 241 1977 1.92 0.85 *
L | LI | LU I T TT | rTTT | LI I LU | LI | LI I LI VH miss
WooF [WVBF  BWH WzH [ fGH | bbH tH — EF
ZH H; WH H
ATLAS Simulaton  H—yy Is=8TeV (ZH — veH; — fvH)
tTH leptonic T *
ttH hadronic V' H hadronic
VH dilepton (WH — jjH; ZH — jjH)
no production VH one lepton T
e g EMiss
mode categories : o —
. VH hadronic tight
for the x-section . b
measurement
VBF loose *
Forward - highp_
Forward - low Py VBEF loose
Central - high P, (qqV — jiH)
Central - low P, H J’
0O 01 0.2 03 04 05 06 0.7 08 09 1
. . Untagged
Fraction of each signal process per category (49 — H)
99
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AP]]

—_
SN

L H—-yy, |s=8TeV .

r JL dt=20.3 fb”
= N 22, b >30GeV

—_
N

doyy/ diag | [fbirad]
o

: : ® To further quantify the structure of
e e ; the azimuthal angle between the two
BF (=110 g jets, an asymmetry is defined as

| ==-XH = VBF+ VH+{tH

(0]

45 .

2: % J%“—m/____:_: _ . 9 . I
o S S A S A PSR B Any — o(|Ad| < §) — o5 < |Ad| < F) +o(|A¢| > )
5 } To(|Ad < 3) 4+ 0(E < |Ad| < F) +o(|Ag| > &)
o 5_ .
S
S % 05 1 15 2 25 3

0| rac]

® The measured asymmetry in data is
AAg =0.72 +0.23 -0.29 (stat.) +0.01-0.02 (syst.)

® This can be compared to the Standard Model prediction of
ASM Ap = 0.43 + 0.02
which is constructed from the Minlo HJJ prediction for gluon fusion and
the standard VBF, V H and ttH ~ predictions

30 July 2015 Eleni Mountricha 21



HZZ categories

ATLAS

4] selection

i

High mass two jets

VBF

i

Low mass two jets

W(= j)H, Z(— jj)H

i

Additional lepton
W(— Iv)H, Z(— I)H

i

ggF

30 July 2015

H— ZZ* — 4]

VH enriched

ggF enriched

ATLAS Simulation H— ZZ* — 41
mu =125 GeV 110 < my [GeV] < 140

.ggF+be WVBF NWH mzH -ttH

Inclusive

VBF enriched

VH-hadronic enriched

VH-leptonic enriched

ggF enriched

0 10 20 30 40 50 60 70 80 90 100
Signal Composition (%)

Eleni Mountricha 22



HZZ selection/categorization effect

-2InA

30 July 2015

I|III|IIIIII|III|III|III|III|I

~ ATLAS \s=7TeV [Ldt=45fb"
- Ho ZZ*>5 41  \s=8TeV |Ldt=20.3fb"
— ATLAS-CONF-2013-013

— ggF and VBF enriched categories

ggF, VBF and VH-Hadronic enriched categories

— All categories

-2InA

IIIIIlIII III|III|III|I

1.2 1.4 16 _1.8
><B/BS,VI

ggF+bbH +tTH

04 0.6 08 1

Eleni Mountricha

III|IIII|IIII|IIII|IIII|IIII|IIII|IIII|III

Ho ZZ*—> 4]  \s=8TeV [Ldt=20.3fb"
— ATLAS-CONF-2013-013

ATLAS \s=7TeV [Ldt=45f" 7

— ggF and VBF enriched categories
ggF, VBF and VH-Hadronic enriched categories

— All categories

| IIII|IIII|IIII|IIII|IIII|IIII

0 05 1 15 2 25 3 35 4 45
uVBF+VH

CL11
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(a) Signal region categories

WW regions

(b) Control regions that are profiled (o) and nonprofiled (o)

SR category i

Fit var.

nj, favor & mgy ® p-f-z @ Lo
n; =0

el @ [10,30,55] @ [10,15,20,00] @[e,u]  m7

ee/pp @ [12,55] @ [10, o0 mr
n;=1

ep @ [10, 30, 55] @ [10,15,20,00] @ [e, p] e

ee/pp @ [12,55] @ [10, o0] T
n; =2 ggl

el @ [10, 55] @ [10, oo mr
n; =2 VBF

e @ [10, 50] @ [10, o0] OppT

ee/pp @ [12, 50 @ [10, o0 OspT

Pre-
selection
TL]' :0 nj = 1 TL]' 2 2
ep ee/ppep eefpp
ggk- VBF-
enriched enriched
|
ep (8 TeV) ep ee/

ggF-enriched

VBF-enriched

CR Profiled? Sample Notable differences vs. SR

n; =0
WW o e 55<mee<110, Ay <2.6, pt2>15
Top o ep n; =0 after presel., A¢,, <2.8
Wy o Same One anti-identified ¢
77 o Same Two anti-identified £
VvV e ¢ Same-charge ¢ (only used in epu)
DY, ee/pp o eefpp  frecon > 0.1 (only used in ee /)
DY, 7 * eu mer < 80, Ay > 2.8

n; =1
WWw e ¢ mee >80, |m-r—mz|>25, p-ﬁ2 =15
Top e € ny=1
Wy o Same One anti-identified ¢
i o Same Two anti-identified /
VvV e ¢ Same-charge ¢ (only used in ep)
DY.ee/pup o eefpp  frecon > 0.1 (only used in ee/pp)
DY, rr o ¢y mygp < 80, mr >mz — 25

n; > 2 ggF
Top o i mep = 80
Wi o Same One anti-identified £
i o  Same Two anti-identified ¢
DY, 7 o i mee < 70, Agyy > 2.8

n; =2 VBF
Top e DBoth ny =1
Wi o Same One anti-identified £
i o  Same Two anti-identified ¢
DY,ee/pup o ee/pp B} <45 (only used inee/ )
DY, rr o Both mygy < 80, | mrr —mzg | <25




WW

Objective ggF-enriched

VBF-enriched

n; =10 n; =1 n; > 2 gl

n; >2 VBF

Preselection ( p-f-l > 22 for the leading lepton #;
'p-fz > 10 for the subleading lepton f2
Opposite-charge leptons
mygy > 10 for the ep sample
mep > 12 for the ee/pp sample
\ | mee —mz | > 15 for the ee/pp sample
PR > 20 for ep pr= > 20 for ep P > 90 for ep
TS >40 for ee/pp BRI > 40 for ee/pp -

‘T, rel

No MET requirement for e

miss (trk) miss (trk)

Reject backgrounds P rel >40 for ee/pp pr =35 for ee/pp -
DY frg;uil < 0.1 for eef/pp  freconn < 0.1 for ee/pp .

miss

pro =40 for ee/pup
Es > 45 for ee/pp

pit =30 Mrr <Mz — 25 Myr <Mz — 25 Mrr <Mz — 25
A@yy gt > /2 - - -
Misid. - miy > 50 for ep - -
n; =10 ny =0 1y =0 ny =0
Top = - = pr inputs to BDT
- - - > mg;inputs to BDT
VBF topology m;; inputs to BDT
See Sec. IVD for Ay;; inputs to BDT
rejection of VBF & X ¢ inputs to BDT
} ; VH (W, Z — 77), Ciri<land Cp <1
where H 4 WW"  Cj3>1 for js with pi® > 20
f)]_r,l_)'l' = — 0.48
H—WW?* = fviv My < HH My << HH My < HH mye inputs to BDT
decay topology Agy < 1.8 Agey < 1.8 Agyy < 1.8 Ad¢yy inputs to BDT

No mr requirement No mr requirement No mr requirement

mt inputs to BDT

30 July 2015 Eleni Mountricha

25



arXiv:1506.06641

WW

Signal significance Zg Observed signal strength p
Category Exp. Obs. Obs. n Tot. err. Syst. err. I
ZO ZO ZO + _ + _ I ———————————————— 1
40 0.41 1.9 — 4.9 46 3.1 1.1 0.40 —— : VH pr‘oducflon i
2SFOS 0.19 0 | —5.9 6.8 4.1 0.33 (.72 ———— 125 . f
1SFOS 0.36 2.5 — g6 81 5.4 2.1 0.64 : | & g signiticance
3¢ 0.79  0.66 = 0.72 1.3 1.1 0.40 0.29 —— | (090' ZXPCCTCd) |
1SFOS and 3SF 0.41 0 | —2.9 2.7 21 1.2 0.92 - i e ettt ————— 4
0SFOS 0.68 1.2 e 1.7 1.9 1.4 051  0.29 e
20 0.59 2.1 — 3.7 1.9 1.5 1.1 1.1 -
DFOS 0.54 1.2 e 2.2 20 1.9 1.0 1.1 -
SS2jet 0.17 1.4 — 7.6 6.0 5.4 3.2 3.2 ——
SS1jet 0.27 2.3 p— g4 4.3 3.8 2.3 2.0 ~——
T T 1 [ T I T T T T T T T T I T T
0 1 2 3 10-86-420 2 4 6 810121416
e 1 .3-”_”_”_”;6 ............. 3
+ +1.
u=3.0 (stat) (syst)
| -1.1 -0.7
Signal significance Zg Observed signal strength p
Category Exp. Obs. Obs. u Tot. err. Syst. err. i
Zo Zo Zo + - + —
ggF 4.4 4.2 — 0.98 0.29 0.26 0.22 0.18 =
VBF 2.6 3.2 — 1.28  0.55 0.47 0.32  0.25 ——
VH 0.93 2.5 e 3.0 1.6 1.3 0.95  0.65 ——
W H only 077 1.4 e 2.1 1.9 1.6 1.2 0.79  ———
ZH only 0.30 2.0 — 5.1 4.3 3.1 1.9 0.89 l
geF+VBF+VH 5.9 6.5 —1 16 0.24 0.21 0.18  0.15 -

[ I I I I I I I \ I I
01234567 o 1 2 3 4 5 6 7 8 9 10
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mass uncertainties

Systematic Uncertainty on my [MeV]
LAr syst on material before presampler (barrel) 70
LAr syst on material after presampler (barrel) 20
LAr cell non-linearity (layer 2) 60
LAr cell non-linearity (layer 1) 30
LAr layer calibration (barrel) 50
Lateral shower shape (conv) 50
Lateral shower shape (unconv) 40
Presampler energy scale (barrel) 20
ID material model (|n| < 1.1) 50
H — yy background model (unconv rest low p) 40
Z — ee calibration 50
Primary vertex effect on mass scale 20
Muon momentum scale 10
Remaining systematic uncertainties 70
Total 180
30 July 2015 Eleni Mountricha 27



Ratio to SM

30 July 2015

1.5

0.5

EFT

SM

| | I [ | | | I [ | | I | | I [ | | | I
— Impact on gluon fusion H— yy,1s=8TeV -
. C,=0.0001 -+ ¢,=0.0002  ATLAS Simulation Preliminary -
- Impact on VBF+VH _ . N
- --Cy =005 - Cyy, =0.1 ]
: ..................... PEITTTY] [ ALLLLE . LLULT] S ST S T ': llll l:l IIIII s IIIIIIIII é' lllll T I T LT guone -—""'_:
S . ISP OO O SO N S S SO
- I I o | . 1 _-
— == —-—I ' : ;-I = -
B P - :__ :__L ____r_:-_:
-G I% IL? | lq% I:S‘ I% I; | | | I-.l IG I{: | I:S‘ = I.? I{: I‘%\ IL? Iq% I,.h I; ]
I BN - R PR AT B2l e o
DB DD D Y C S "’%ﬁ%%%% 2,879 B 4, 2
P’ [GeV] Nis ' my[Gev] = Agy P [GeV]

Eleni Mountricha
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L arXiv:1506.05669

Higgs spin/parity

® SM J° = 0" tested against alternative models [non- S
SM spin-0 and spin-2 with different choices of H— 77 — 4
QCD couplings] using spin/CP sensitive variables

® Data favor the SM J” = 0" hypotheses in the |
individual channels and exclude all alternative ;
hypotheses with their combination

[R.Polifka’s talk] gorlaing |
Eur. Phys. J. C75 231 (2015)
30-25_' LI LI L L L L L L L L L L L L L L L L L '_ -k: 014— I I I I —
S ATLAS —F=0 1 Z | ATLASSimulaton H — yV |
o .- \s=8TeV,20.3fb" P o0 ] 8 0.12F .
2 0.2+ - . o —J'=0 — =1 i _8TeV — JP=0" SM
5 HoWW%'n=0ew  _—pata - 2 of o — 2k
o ‘ ) o 0T preizsgev  FR.
T0.15- 0 excluded | | . < 0.08: — -
5 [ @965%CLs || | 1 ol i
z B Ny ] 06
0.1~ Nl . Sy
i I i 0-94C hroduction angle E
0.05= 7L . 0.02}-of the 2 photons in
- ] of CoIIilns-Solper frlame |
C . mil, i 0 02 04 06 08 1
10 8 6 4 2 0 2 4 6 8 10 lcos(6")]
q
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I arXiv:1506.05669 o IR
CP mixing d

® Probe possible presence of BSM terms in the HVV tensor structure of
the spin-0 resonance

! .............. 1 ...................... —; ............................ |
| Ly = {cakis ‘u[ 9uzz 2, 2" + guww W, W™ ;
. 1 SM coupllng 11 - :
. [13% nr |
. [chﬁHZZZMUZ + Sa Z_ULL"Z ] i
| 4 A -
A 11 !
| ‘ BSM CP-even ‘ 7+
1 . r ; T 7+ s
: coupling Y ~lcakmww W, W + s, Wiz ]}
(é 30_ T | T | 1T T T 1T | 1T | T | 1T | T T I_ (é 30_| | T TT | T TT T TT LI | T T | T T ‘ T T [ T T \_
~ | ATLAS H— ZZ* - 41 ~ . ATLAS H— ZZ* > 4] ]
' - s=7TeV, 451" 1 ' - s=7TeV, 451" 8
25— Observed s=8TeV, 20.3f6" ] 25 Opserved 's=8TeV,20.3f5' ]
i Expected: : B Expected: i
20—_"" signal strength fit to data 20l " signal strength fit to data B
E ------- Expected: SM H — ZZ N 4l E ------- Expected: SM H N ZZ N 4[ E
_ n . 151~ -
BSM CP-even : B ]
coupling - 10F= . -
N S _
1 I&M{’E-I‘-I—-I-]-]--I--f-l--l-.I--I | | T 0_ 1 ] 111 ] 111 ] | |~~~I~ r‘ML.ﬂrftl‘T'l | ‘ 111 [ 111 I | .
2 4 6 8 -8 6 -4 -2 0 2 4 6 8
K/ Ky ( Kan/Kgy ) - tan o
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spin/CP individual results

H — vy
Tested Hypothesis pg)l(tp#:l pgitp’ =i poM p2it Obs. CL, (%)
27 (kg = Ky) 0.13 7.5-10=2 [ 0.13 0.34 39
2t (k, = 0; pr < 300GeV) | 4.3-107* | <3.1-107° | 0.16 | 2.9-107* 3.5-1072
2t (kg =0; pr < 126GeV) | 9.4-1072 | 5.6:1072 | 0.23 0.20 26
Kg = 2Kq; DT < e A-1077 | <3110 . .0-10 .
2T (kg = 2ky; pr < 300GeV) | 9.1-1071 3.1-107° | 0.16 | 8.6:1071 0.10
27 (k, = 2k,; pr < 125GeV) 0.27 0.24 0.20 0.54 68
H—WW* — evuv
Tested Hypothesis pgifp”uzl pgitp’ s poM palt Obs. CLg (%)
0 0.31 0.29 0.91 | 2.7.1072 29
0~ 6.4-1072 3.2.1072 | 0.65 | 1.2.1072 3.5
27 (ky = Ky) 6.4-1072 3.3:1072 | 0.25 0.12 16
2T (ky = 0; pr < 300GeV) | 1.5:1072 4.0-107% | 0.55 | 3.0-1073 0.6
2T (k, = 0; pr < 125GeV 5.6-1072 2.9-1072 0.42 | 4.4-1072 7.5
q
27 (kg = 2K, pr < 300GeV) | 1.5-1072 4.0-107% | 0.52 | 3.0-1073 0.7
2" (kg = 2K,; pr < 125GeV) | 4.4:10 2 2.2.100% | 0.69 | 7.0.1077 2.2
H—ZZ" -4
Tested Hypothesis P P i poM pat Obs. CLg (%)
0y 32-1072 | 5.2-10=% [ 080 [ 3.6-107% 0.18
0~ 8.0-107% | 3.6-107*% | 0.88 | 1.2-107° 1.0-1072
21 (kg = Ky) 3.3-1072 | 5.7-100% | 091 |3.6-107° 4.0-1072
2t (k, = 0; pr < 300GeV) | 3.9-107% | 9.0-107% | 0.95 | 2.7-107° 5.4-1072
2t (k, = 0; pr < 125GeV) | 4.6-1072 | 1.1-1072 | 0.93 | 3.0-107° 4.3-.1072
27 (kg = 2Ky} pr < 300GeV) | 4.6-107% | 1.1-1072 | 0.66 | 3.3-1072 0.97
27 (kg = 2K,; pr < 125GeV) | 5.0-1072 | 1.3-1072 | 0.88 | 3.2-10~* 0.27
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