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Introduction

What can we get from Standard Model measurements?

precision tests of our modelling of SM processes
> direct test for anomalies — indirect evidence for BSM physics
> powerful constraints on generic high-scale searches

> Fill in gaps from existing direct BSM searches:
- low sensitivity, less well-motivated search topologies, kinematic
signatures too close to SM
> Provide data ready to constrain new BSM searches:

- Data able to constrain novel BSM search modes
- Precursor to new targeted analysis, if needed

Minimise model dependence wherever possible
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Fundamental challenge to re-interpretation

Interface to MC or

‘ Theoretical )
non-perturbative

predictions ,
corrections
parton-level jet particle-level jet reconstruction-level jet
Carefully unfold £ - l
detector resolution xperimenta ’
measurements

and efficiency effect

Publish particle-level measurements in well-defined fiducial region
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Fiducial measurements

Well-defined fiducial region:
Phase space well-modelled, high efficiency, minimal extrapolation

Unfold measured data to correct for:

. . 2 A + Reconstruction cut
> background contamination g :
> migrations due to efficiency and g

resolution effects
— these can be in and out or )
within the fiducial region M!Z‘Z"'”"\O“T

Fiducial cut

- reco-levelp..
a_particle-level _ Z (Ndata kag) j & M; d ‘
. ) L Farticle-level Migration IN to | Reconstructed quantity

I
j i fiducial region

Reduce dependency of resulting measurement on prior assumptions
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How do LHC experiments provide data?

> Published on HEPDATA

- fully-corrected data measurements with uncertainties

- correlations between bins (and other auxiliary information)
> Published through RIVET

- analysis routine used by experimental team
— avoid ambiguity in observable definitions, jet algorithms etc.
- automatic integration with values published in HepData

ATLAS and CMS aiming to increase proportion of results available
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https://hepdata.net/
https://rivet.hepforge.org//

as been measured at the LHC?

April 2017 CMS Preliminarv

@ 7 TeV CMS measurement (L < 5.0 fb)
@ 8 TeV CMS measurement (L < 19.6 fb)
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Full information on public webpages for ATLAS and CMS results
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https://twiki.cern.ch/twiki/bin/view/AtlasPublic/StandardModelPublicResults
http://cms-results.web.cern.ch/cms-results/public-results/publications/SMP/index.html

Accessing new physics through the Standard Model

> Electroweak measurements
- constrain anomalous triple and quartic gauge couplings: a(T/Q)GC
- direct connection to mechanism of EW symmetry breaking

> Top, B-physics and jet measurements
- sensitivity to SUSY & exotic physics

> Higgs measurements

- constrain BSM Higgs couplings
- potential additional scalar particles
- Higgs portal to dark matter
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Anomalous electroweak couplings

> Anomalous triple/quartic gauge
couplings can modify total
production rate

> Variety of final states to probe,
sensitive to different couplings

> aQGCs parameterised with EFT:
dimension-8 coefficients
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ANOMALOUS TRIPLE GAUGE COUPLINGS



CMS: 77 — 4¢ [13TeV] CMS-PAS-SMP-16-017

CMS Preliminary 3591b" (13 TeV)
ET T T
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> Probe 777 and 77+ couplings

> CP-violating (f){) and CP-conserving (f;’)
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CMS BOOSted WW/WZ [8 TeV] sub. PLB, arXiv:1703.06095
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ATLAS: Inclusive WZ [13 TeV] ATLAS-CONF-2016-043

> Fiducial & total cross sections (extrapolated)

> Leptonic channels only
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ATLA WV [8 TeV] STDM-2015-23

T
ATLAS Preliminary ~+ Data
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CMS: InCIUSive WZ [7,8TeV] acc. EPJC, arXiv:1609.05721

> Fiducial differential CMS 19.6 ™ (8 Tev)
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ATLAS VBF W” [7,8 TeV] sub. EPJC, arXiv:1703.04362

First observation of EW W production
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CMS: Z’)/ — V7Y PLB 760 (2016) 448, arXiv:1602.07152
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ATLAS: Z~ and Z~~

> Inclusive (Njets > O) and exclusive

do(pp-ITy)

(Njets = O) cross sections
> High EJ (aTGC) and m,, (2QGC)
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ANOMALOUS QUARTIC GAUGE COUPLINGS



sub. JHEP, arXiv:1704.00366

CMS 19.4 b (8 TeV)
Z(~p)yy + Daa

Czwy

[ Misidentified jets
Total uncertainty

Z~~y observation: 5.9

Events / 20 GeV

> Fiducial cross sections:
4.9 £+ 2.1fb (wWyv), 12.7 £ 2.3 fb (zyv)

> Constrain five of 14 dimension-8
operators affecting WW-~~
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ATLAS: exclusive Yy — W'W™ [87ev] PRD 94 (2016) 032011, arXiv: 1607.03745

Evidence for exclusive production: 3.00

> Constraints on \W\W/~~ aQGCs
(dim.-6 operators: af and a¥)
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CMS: Z~jj cross sections ey sub. PLB, axKiv: 1702.03025

> Leptonic decays (e or p)

> EW Z~jj cross section: 1.8675:3¢ fb i, 1ol

> Constrain nine dimension-8 neutral oL
aQGCs (fmo-3, fr12,89)
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ATLAS Z’}/” [8 TeV] STDM-2015-21
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PRL 114, 051801(2015), arXiv:1410.6315

sub. PRD, arXiv:1611.02428

Evidence for EW WWijj production: 3.6¢

> Same-sign scattering rates

> Bounds on dimension-4 aQGCs (a4 and as)
-0.14 < a4 < 015and -0.22 < a5 < 0.22

> Interpretation as limits on VBF H**
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ATLAS W:I:W:tW EPJC 77 (2017) 141, arXiv:1610.05088
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Anomalous electroweak coupling summary

April 2016 ous 1
— Channel Limits de| Vs
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> Many ATLAS and CMS analyses can constrain aTGCs/aQGCs
> First evidence for many of the EW processes considered here

> New limits on many of the aTGCs
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Anomalous electroweak coupling summary

April 2017 s = Channel Limits JLdt s

o IAF [ WVy [7.7e+01, 8.1e+01] 19317 8 TeV
- 2y [-7.1e+01, 7.5e+01] 19717 8Tev
[ wy [-7.7e+01, 7.4e+01] 1971  8TeV
H ssWw [-3:3e+01, 3.2e+01] 19477 8Tev
H VY-WW  [2.8e+01, 2.8¢+01] 2027 8Tev

i VW-WW  [4.2+00, 4.2+00] 2471 7.8Tev
s =1 WYy [1.36+02, 1.06+02] 1937  8TeV
— zy [1.9e+02, 1.8¢+02] 19717 8TeV
— wy [-1.2e+02, 1.3e+02] 19777  8TeV
H ssWw [-4.4e+01, 4.7e+01] 19477 8Tev
bed Yy~ WW [-1.1e+02, 1.0e+02] 20217 8TeV

" VW-WW  [16e+01, 1.6e+01] 24717 78TeV
e —_ Zyy [5.1e%02, 5.1e+02] 20317 8TeV
Wyy [-7.0e+02, 6.8e+02] 19477 8Tev
1 -1 Wyy [-2.50+02, 2.50+02] 203f7  8TeV
H 2y [-3.20+01, 3.1e+01] 197M°  8TeV
H wy [-2.6e+01, 2.6e+01] 19717 8Tev
I [— Zyy [856+02, 9.26+02] 20367 8TeV
Wyy [-1.20+03, 1.20+03] 19477 B8Tev
- Wyy [4.4e+02, 4.7e+02] 2037 8TeV
H zy [:5.80+01, 5.9e+01] 1971° 8Tev
H wy [-4.3e+01, 4.4e+01] lo7f? B8Tev
I H Wy [4.0e+01, 4.0e+01] 197107 8TeV
g IN° =] Wy [6:56+01, 6.56+01] 19717 8TeV
g IN — wy [-1.3e+02, 1.3e+02] 19.7f07 8TeV
H S8 WW [-6.5e+01, 6.3e+01] 19417 8TeV
e — Wy [1.66+02, 1.66+02] 19717 8Tev
55 WW [-7.0e+01, 6.6e+01] 1940 8Tev

L ey DT Rl tegit BTV
-2000 0 2000

aQGC Limits @gso}f’é’i. [Tev?

> Many ATLAS and CMS analyses can constrain aTGCs/aQGCs
> First evidence for many of the EW processes considered here
> New limits on many aQGCs through EFT operators
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TOP COUPLING



ATLAS: W polarisation 8 TeV] sub. EPJC, arXiv:1612.02577

3 1.0
: : \ \ = 2 aras "
o oo ATLAS — BestFit 3 & ity
o Leptonic analyser B Background 0.8/~ / Ldt=20.2 o= 168.3% CL
P J'Lm:zo.sz‘,E:aTev + Daa E 0.6{V5=8TeV oSt
§ e+jets (2 2 b-tags) utets (2 2 b-tags) - EFTfitter
= 04—
% 4000E- = V=t
E 3 0.2f Ve =0
zoooi é 0.0 @
1000F% = ol
= 1.2] T T T T T T T "
w
E W
T 0.8 . | . 1 | | f -
o e 0.5 0 o.scos 9*] % 1.v: ATLAS ey
o 95.5% CL
o8 /Ldt —202f'<==> mesice
*, . F sM
> 6% angle between b and tin W rest-frame 060 v5=8TeV
. . E EFTfitter
> Fit W-boson polarisation oab V=1
r 9=0
L. 02
> Limits on \Wib vertex g
> LH tensor, RH tensor and vector Y
B T T R TR N R
Re(Vs)
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LAS: Single—top prOdu i sub. EPJC, arXiv:1702.08309

ATLAS

> Decompose W decay width in
(s=8TeV, 20.2 "

terms of spin observables

e <S¢ > Measure these from
et <Ty> asymmetry distributions
o S > Limits on imaginary part of
e <SP RH tensor: -0.18 < Im(gg) < 0.06
84 <A> 2 L L B B B B R R B
P ATLAS
4 SM prediction — <A1> :>J) \s=8TeV, 20.2 b
— Stat. uncertainty 6000 Signal region 1
— Total uncertainty
P I I T I I S W R ]
06 04 -02 0 02 04 06 08 g ’ Coots
. Ll ata
W-boson spin observable —Img,=0
P | =-0.23
1 dr 302 1 ) 2000 m g::+o,za ]
T dleosB)dg; 6{5 + T (oo’ 1) + Saboosty ZAsiat et unc.
+ (Si)cosd;sinG; + (So)sing; sindy ol L

P I P I P I AN B B
R e ‘1 -08 06 04 -02 0 02 04 06 08 1
— (A))cosd; sin26; —(A;)sing;sin26; ;. cosB
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SUPERSYMMETRY/EXOTICS



LAS: tf spin correlatio PRL 114 (2015) 142001, arXiv:1412.4742

S 160005" 7. Bara ATLAS 3
2 14000= [Jsm (§=8Tev, 203 0" 1 > Interpretation in MSSM
& 120007 | iti(a=0) =
10000 [ Background . > Exclude m; < my < 191GeV

8000 l:l‘;[;trl, 180 Gev [

S
ATLAS |

=it
6000 ! — Ob: d
.......... 100 serve V=8 TeV, 20.3 fb'}]
4000ze.cncosmeee ™ o Expected £ 1 s.d. my = 1GeV |

80

Expected * 2 s.d.

Ol

o(pp - Tl?l) 95% CL [pb]

~— NLO+NLL prediction

E 60 - .
o E ]
5 : ]
o E |
08 1 il .

Ag[rad]/ T i
. . Oi [DUUTTEUU FUTETUUN FOVOTTRU ROV DO ]

> Spln correlations from 180 190 200 210 220 230

dilepton angular separation m. [GeV]
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7/ vncertatnty  [N] b oW [l A1 ERinos  — ALl Ewinos x5 e (b W) x5

B R R et B > x'ax’s ee 20 0 X,

#/10 Gev

> Reinterpretation of
ATLAS/CMS Run1
W*W~ cross section
excess

00 120 140

80
Pr(LL) [Gev]

pp — XX~ — WW Oy

/10 Gev

200 250 300 350 40 )

my(LL 5% [Gev] P (LL E575%%) [Gev]

Equally: W*W™ can constrain SUSY models with small mass splittings
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LAS: tOp a mmetl’les [8 TeV] JHEP 02 (2017) O71, arXiv:1610.07869

3 E
> Charge asymmetry between E tf““'m j
lepton and muon tagged as o E:ﬁ.ﬁ” s
coming from b-hadron decay zoof o reyetey nput movw s -
> Interpret as limits on direct CP o m; 7
asymmetries S W
©
o

N™ N~ N7 N*

| Data (1072)  MC (102) | Existing limits (20) (1072) SM prediction (10~2)

A® [ =07 £08 005 *0.23 - <1072 (19]
A% | 04 £05 -003 +013 - <107? [19]
Ay | -25 £28 02 x07 <01 [95] <107® [96] [95]
A%l 05 £05 —0.03 +0.14 <12 [94] <107 [19] [94]
A | 10 £1.0 -0.06 +0.25 <6.0 [94] <107? (19] [94]

A% | -L0 £11 007 +029 <1077 [97]
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LAS: d|let Cross Sect|ons VAR JHEP 05 (2014) 059, arXiv:1312.3524

> Fully unfolded double g F
differential cross sections 101 .
> Scope for reinterpretation... wk A ]
S 1010; R . oot e ) £ 1
() £ ATLAS 0 05sy*<10 (x10° ) 10% ATLAS +20 4
5 WL, B ISt [rassn®
Soggf  Teee,, ARl 10 ik, pmR=06 3
%‘;‘ 10 ; '0'-0-_0_9 S . E s F | y*< 0.5,:1\12 > 1.31Tev ]
_g 10725: e oo, 'o_._ :E 5 6 7 8 9 10
NB F [ra=asm ol 996@ 3 AlTev]
el 10'5:: {s=7Tev BE-DE —= 3 . . .
C ant, ets, R =04 Sen, 3 > Set limit on compositeness
108 T T *_QBEBQEEE+ 3 . .
[ o S scale for contact interactions
101 E uncertainties _‘:‘!—g- 3 . .
i B ey em= | > Comparable limits
I =] (N < 7.6 TeV) to contemporary
310" 1 2 3 4567 dedicated search!
my, [TeV]
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CMS dl]et X [13Tev] sub. JHEP, arXiv:1703.09986

2.7 (13 Tev)

><:_§—’ OZ;éMS et ‘,,‘M;EH‘(r;El)‘:‘G‘ADD):‘ISTe\é
E,_, ' —4 paa — A (C)=11Tev ]
:-% 0.15— [ nLo QepsEW - A; (GRW) = 10 TeV =
o) Eoieiey 7
C oodf =
.i T M >4.8 TeV | .
& o0o = > Unfolded cross sections as
< ™ + | .
- 01"““1”‘1”‘1‘¢‘~1‘~1~: function of x = el il
. 42< M" <48Tev ]
; el ] . .
005, TR > Contact interactions excluded
0.1:% 4 36<M;<a2Tev up to 115(147) TeV
[ M e B . .
B e i avor s maa > Dedicated search still
P . ! B . e .
pog e providing datglln]c
o T zecmp<aomey re-interpretable format
- : P
0.05 , , . . , , ; |
o BISE AR nEE
P oa -
0.05= 1.\ 1 | Ll L TP |
2 4 6 8 10 12 14 16
Xdijet
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acc. |JHEP, arXiv:1606.05296

CMS inclusive jet double differential cross section (|y| < 0.5)

B 105 Iy —e— Data
S o s e Constraints On New Theories Using Rivet
& il o, My = 1500 GeV
g OE . My = 2000 GeV
FOFE Tea, 80= 0375, 8o =1
v: j 5 *.*** Moy = 600 GeV . .
oK e > Simplified DM model:
e I s Te— . H
oaE ] — Majorana fermion, 1
107 i - . . /
1, 1 ﬁl?#l Ol interacting through vector Z
200 400 600 800 1000 1200
rr (GeV)

> Z'ynp coupling: goMm:- Z'qq
coupling: g,

> Compare to published
ATLAS/CMS data from 16 SM
papers

Mp [GeV]

500 1000 1500 2000 2500 3 500 1000 1500 2000 2500 3000
Mz [GeV] Mgz [GeV]

(€) 94= 0375 and goa =1 () g = 0.375 and gose =025
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HIGGS PHENOMENOLOGY



PRL 111(2013) 011801

JHEP 1607 (2016) 15!

> Direct relationship between Higgs
couplings/TGCs (in EFTs)

> ATLAS+CMS (W*W~, W*Z, W~) data give
constraints on Higgs couplings

> Complementary constraints from both
datasets benefit from combination

N [TVl A=vEy
_ 01 02 03 04 08 04 LE] 02
1A%, AN paZ, AN
(TeYy , [TBVI [T9¥5 [Tev] o : N
10 1 | o a 10 03 |
0 * 4 ‘ u + 03 5 05 o '
T o I 05 | | I | ) up et
-10 I 03 0 = ;
0.25 N S S E—
20 5 | | ] T 05 gy,
0.2
® LHC-Higgs, 95% CL .
-30 @ LHC-Higgs + LHG-TGV + LEP-TGV, 95% GL| -10 0.3 ¢, (x100) e
A5 '
“ 0.15 025 ¢ (x100) Lo
50 -20 1
o3 -2 o1 08 01 02
c Cc Q Q Q o Q Q Q e}
% % w @ ? 2 9

% ‘1/;%
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PRL 115, 091801 (2015), arXiv:1504.05833
EPJC76 (2016) 13, arXiv:1508.07819
ATLAS-CONF-2016-067

ATLAS/CMS: Higgs cross sections

E [ATLAS f-srev. z0am P m=1sacev
80F L Moy B Hozzeeal X Ougg + Ty Oy = 3020090
4 [ combdua m systumc X = VBE S VAt 5B
o 45k QCD scale uncertainty
. . . . = QCD scal and VL0 approx ncer
> Higgs fiducial cross sections probe SM o = e e )
350
> Unfolded differential cross sections for
. . . 25F
several kinematic variables g 2z k
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L e e
Dan LGS ADDRGHIN BNy STWZ | ammy  Beim
< 19.7fb” (8TeV)
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= 7 oo s i Hoyy (5=13Tev, 133f" B NILOWVE+XH
o 10 Y494 HRES + XH =3 & STWZ, BLPTW + XH
2 E & POWHEG + XH EE 601~ I B Gosam+Sherpa+ XH -
5 f 27 bowne + XH, FW=5E° Gev* 27
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A LAS HIggS interpreta‘tion PLB 753 (2016) 69-85, arXiv: 1508.02507

> Constraints on EFT Wilson coefficients
> Ratio to theory with varied coefficients — CLs limits

- a = T
. (5=8Tev, 2031 ATLAS 100 T @ 3 Impact on gluon fusion H o~ yy. [s=8Tev
2 5= -, =
52 52 R 0 S 2 T,=00001 - ¢, =0.0002 ATLAS Simulation
+10  #10 £io *10 10 10 s i Impact on VBF+VH -
80 S & 2.5] mPacto L d E
= ©-Ty =005 - 01 ' _
70 o : :
90 97 127 225 216 205 g ; ;
£10  £10 %10 08 10 10 60 S :
50 7
S
230 294 286 300 194 153 0 3
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0 &
20 @
230 125 41 37 13 03
+12  *12  $10 %10 10 11 10
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o = ™ T
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——=> ]
-0.0005 == ]
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-0.001 '/ 1+ suncaraoser ] - * Standard Model
\ / i esmo ] [ éuw=¢un Ol 9s%cL ]
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T, Chw
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Higgs interpretation JHEP 09 2016) 051 artiv. 160502920

3 [ 3
't s ]
§ mm - H= .
. . . 3 ), ”ﬁfi
> Reinterpretation in & scilar DM candidate | - 3
e, Il A
i o > 1 |
terms of specific wil —" I ]
24 H
models Tl etet [
§ T e T e o
Pl [GeV] 570
CMS 19.4 b (8 TeV) + 4.9 fb (7 TeV)
145w
= 0O-jet (observed) <= O-jet (expected)
g 12 1t (observed) - et (expected)
~ ——— 2t (observed) - 2-jet (expected)
' 0+1+2jet (observed) ------- 0+1+2jet (expected)

> Measure Higgs width through LL fit
to H — WW rates in bins of my,

> Combine withH - WW/ZZ to
obtain Ny < 13 MeV

0 20 40 60 80

Iy (MeV)
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CMS InV|S|ble nggs decays [8,13 TeV] JHEP 02 (2017) 135, arXiv:1610.09218

> Combination of decay modes: VBF, ZH, ggH + jet
> Limits on Higgs branching ratios to invisible particles
> Dark matter limits through Higgs-portal model

49" (7 TeV) + 19.7 o' (8 TeV) + 2.3 b (13 TeV)
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E ] @ 104 4
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Heavy HIggS in tf -CONF-2016-073

v

Search for (pseudo)scalar resonances decaying to tt

Sensitive to BSM signals not previously accessible
Interference between signal (gg — A/H — tt) and SM tt bkg
Signal shape distorted from simple peak to peak-dip structure

v

Vv

v

2 > T T T T :
3 3 2 10
2 8 12] ATLAS Simulation Preliminary— E N
g S o 5= Tev,fuat- 203 E f3=8Tev [Lt=2031"  ATLAS Preliminary
2 3 4 [ 99-A~f.m, =500 Gev
@ H before det. sim. and event sel. OE (a)=1, Type Il ZHDM
a8 m,=500GeV, ang=0.40
i 6| 0E
egor A £
e
2| E
- T TR o il
B o O e e ) 300 400 500 600 700 800 900 X 102 TEN TR
mg [GeV] m_[GeV]

Significant sensitivity improvements for ma, > 2m; and low tan
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CONCLUSIONS



Conclusions

ATLAS and CMS produce a huge variety of SM measurements J

> Existing searches complemented by SM reinterpretation
> Limits from unfolded data can complement dedicated searches
- unfolded results can still have sensitivity

> Unfolded results in HEPDATA ready to be reinterpreted
- with auxillary information: correlations, Rivet routine

> Enables easy combination with other data in fits
- potential for even greater discriminating power in future

Only a small subset of reinterpretable data shown today
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aTGC/EFT relations

2

Agf = CW%

Aky = (cw+ca) ;1—/(2’\2’

Ax? = (cw - cg tan? 0W> ;n_/é,
Az = Aw = Cwww 3822/1;2\2/\/
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aQGC dimension-6/dimension-8 relations

fM,O B a‘c’)" 1

N N2
fwi __ac 1
AT A2 gl?
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aQGC dimension-6/dimension-8 relations

fM,O B a‘c’)" 1

N N2
fwi __ac 1
AT A2 gl?
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ATLAS Z’}/” [8 TeV] STDM-2015-21

95% CL intervals Measured [TeV~4] Expected [TeV~] App [TeV]
fro/A* [-4.1,42] x 105 [-2.9,3.0] x 103
frs/A [-1.9,2.1] x 10? [-1.2,1.7] x 103
fro/A* [-1.9,1.6] x 10} [-1.6,1.3] x 10*
n=0 faro/ A% [-1.6,1.8] x 102 [-1.4,1.5] x 102
far1 /A% [-3.5,3.4] x 102 [-3.0,2.9] x 102
farz/A* [-8.9,8.9] x 10? [-7.5,7.5] x 102
fara/ A% [-1.7,1.7] x 10> [-1.4,1.4] x 103
fro/A* [-6.9,6.9] x 10*  [-5.4,5.3] x 10% 0.7
frs/A [-3.4,3.3] x 10* [-2.6,2.5] x 10* 0.7
n=2 fro/A* [-7.2,6.1] x 10} [-6.1,5.0] x 10* 1.7
Faro/ A% [-1.0,1.0] x 103>  [-8.8,8.8] x 102 1.0
far /A [-1.6,1.7] x 10? [-1.4,1.4] x 103 1.2
fara/ At [-1.1,1.1] x 10  [-9.2,9.6] x 103 0.7
fara/ A% [-1.6,1.6] x 10*  [-1.4,1.3] x 10* 0.8

J.E.M. Robinson | Backup | 04/05/17 | Page 4/6



PRL 114, 051801(2015), arXi

sub. PRD, arX:

Operator coefficient Exp. lower Exp.upper Obs. lower Obs. upper Unitarity limit

Fso/ A —42 43 —38 40 0.016
Fs1/A% —129 131 —118 120 0.050
Fppo/ A4 -35 35 -33 32 80
Fupa /A% —49 51 —44 47 205
Frge/ A -70 69 —65 63 160
Faiz/ A ~76 73 —70 66 105
Fro/A* —46 49 —42 46 0.027
Fri/A* -2.1 24 -19 22 0.022
Fra/A* -59 7.0 -52 6.4 0.08
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ATLAS: WEWFWT [s7ev

EPJC 77 (2017) 141, arXiv: 1610.05088

App Expected CI [x10? TeV—*] | Observed CI [x10* TeV 7]

[TeV] fs.o/A* fsa/A* fso/A* fsa/A*
0.5 —0.79, 0.89 —1.06, 1.27 —0.74, 0.86 —0.99, 1.20
1 ~0.36, 0.41]  [—0.52, 0.60] | [=0.34, 0.40] [—0.48, 0.58
2 —0.22, 0.25 —0.33, 0.39 —0.20, 0.24 —0.29, 0.36
3 —0.19, 0.22 —0.29, 0.36 —0.16, 0.21 —0.25, 0.33
00 —0.16, 0.19 —0.25, 0.30 —0.13, 0.18 —0.21, 0.27
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