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*... hadron spectroscopy

lluminates the QCD interaction
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Understanding the QCD spectrum

Determine the spectrum
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First principles
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Dispersion relations

O contribution
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Dispersion relations
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Partial wave dispersion relations

T'(s,t) = 327 Z(% + 1) Py(cos 0)t; (s)

‘Tg(s) Z[L ds' K1} (s, ) Tmt], (s')

Example, ROYeqgs. /=7 =0
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“Model-independent”

Algebraic functions

\ All Isospins and partial waves
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“Model-independent”

Obtain your DRs D E—— Crossing+analyticity

Use all PWs available +t— Necessary Input

Make compatible <*-———yp Unitarity

Make and data compatible <¢———p | attice QCD data description

The o from first principles Arkaitz Rodas




I =2 2303.10701

atEcm
, 0.10 0.12 0.14 0.16 0.18 020  0.22
G T | | | | Q |
SSERE ) Percent error for o(s)
\:7 @ -
_10 B .\\ & []
X O % (@) o)
o —20 B ma. T O™ OL~—
C\]\O T ,,\;- oo
“<_30 | \
mq, ~ 283 MeV
_40 |
atEcm
—o0 - 008 010 012 014 016 018 020 022
_10 L ;F 0l n lr
- 00|
10+ parameterizations _90 - EEE %
2 5
- C':]QO_SO |
Systematic spread at threshold 930 MV
—40 k TBP soon
_50 u

The o from first principles

Arkaitz Rodas



180
150 - .~ 283 MoV ST Percent error for O(s)
120 "
>~ 90 |
o
60 -
u 180 - - - - - m - oo
30 2ma 2303.10701 . :
0 o oo = “ | | O | 150 F | p :
0.10 0.12 0.14 0.16 0.18 0.20 m, ~ 230 MeV y ;
atEem 120 F i
2 i
Py 90 | :
. 1507.02599 |
Around 10 parameterizations ol ;
Very consistent amplitude fits o1 ;
—> A4
008 010 0.12 0.14 0.16 4

The o from first principles Arkaitz Rodas



https://arxiv.org/abs/1507.02599
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https://arxiv.org/abs/1607.05900
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k COt 5(S ) Only S-waves really matter
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Model-independent
Obtain your DRs D E—— Crossing+analyticity
Use all PWs available +-—) Necessary Input

Make compatible <*-———yp Unitarity

Make and data compatible <¢———p | attice QCD data description
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O Make compatible <«—p Unitarity
- >2
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Make and data compatible <¢——p | attice QCD data description
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Tests: good vs bad
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Scattering plane Nilmax Noarams ~ 300 — 400
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Scattering plane Nilmax Noarams ~ 300 — 400
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Scattering plane Nilmax Noarams ~ 300 — 400
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Scattering plane Nilmax Noarams ~ 300 — 400
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Scattering plane Nilmax Noarams ~ 300 — 400

Black ROY m, ~ 239 MeV
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Much fewer
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Much smaller spread
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Outside the physical region

N\ Both sides are good now
Cross N\
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Outside the physical region

\]\l Both sides are good now

Cross
What happens everywhere else??
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Outside the physical region

\]\l Both sides are good now

Cross
What happens everywhere else??

What happens here??
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Sub-threshold

0.2 lk l Re t2 Very “stable” for | = 2 nn

0.0 &=

3.'|

Adler zero

Even “bad” DRs produce Adler zeroes for I=2 ¢

Adler zero

The o from first principles Arkaitz Rodas




Sub-threshold

No good DR produces an / = 0 zzx Adler
zero for the heavier mass
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Outside the physical region

\]\l Both sides are good now

Cross
What happens everywhere else??

T What happens here??
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Dispersive o
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Dispersive o
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Summary and outlook had/spec

First-principles extraction of a broad resonance directly from QCD

Better constraints over scattering lengths

The lighter the 7, the more relevant this approach is

Future

Include second, larger volume for the lighter pion mass

Extract the f,(930) ??

7K scattering ?? A “model-free” scalar octet ??
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Extra sliades
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Make and data compatible <¢——p | attice QCD data description

%], = Ni:t (fi _-) corr (fi, f;) (fj _’>

A,

S 7 | ~.
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Ok but not great

Visually, they describe the data and fit, but they are not perfect
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Ok but not great

Visually, they describe the data and fit, but they are not perfect

m, ~ 239 MeV
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GKPY vs ROY

GKPY: Minimally subtracted — one less subtraction than ROY

For our analysis, Regge contribution too large for d?
m, ~ 239 MeV

Re t8 Re t} Re t(Q)

0.0 2'5 3/0 375 Vs/Mx

1.0

0.5
35
TR+
oL N
| 2.5 3.0 \is@
0.5
-0.5 _
3.0 - 3.0 - )
2.0 2.0 30 L
1.0 1.0 1.0 -
0.0 0.0 0.0
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GKPY vs ROY

However, pole extraction is more accurate in most cases,
particularly for the coupling

Re+/s (MeV)
450 500 550 600 650
300 | -
= GKPY produces ~ 40 % uncertainty in most cases
= —400
S
=500 | == q
~ R
—600 r =6 L
S'_D/5 I [ - B [ 1 _ Q
RIZddadaddaddaatane
2 u
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Scattering plane Nilmax Noarams ~ 300 — 400

Black ROY

d?/Nemol < 1, Y2/Npat < 2
/ pl X/ lat S2
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-0.130(16)
-0.134(16)
-0.163(14)
—0.179(8)
—-0.194(4)
—0.252(9)
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Scattering plane Nimax Noarams ~ 300 — 400

Black GKPY my, ~ 239 MeV

d* /Nemol < 1, X*/Niat < 2 50
P X" /Nat W) .

0.081(6)
~0.090(7)
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—0.194(4)
~0.252(9)
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Scattering plane Nilmax Noarams ~ 300 — 400

Black Olsson

& /Nowpt <1, X%/Niae <2 oy OU
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—0.252(9)
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NilmaxNparams ~ 300 — 400
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The good

B0+ Y | oKl ()

1.0

Real s

\/§:4m71'

Smeared over a large energy region 0 I

50

Complex s 15[
Vs=(25+1i1.0) m,

12 16

/
45 5.0 5.5 Vs [

An € on the real axis — €’in the
complex plane
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The bad Not happening \

Partial waves Z / ds il (8/7 5) Im tg,/( J)
\ Extrapolated 17,0 Ams

Smax S fit Smax O
[ R A A S A
4m2 4m Smax 4m Sfit

Smaaz

Regge must be extrapolated from phys. m1_

Regge is wrong below am_~ 0.22 — 0.25
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Regge v/ Regge must be extrapolated from phys. 1,

O -+
JC JT
— gluon exchanges — constant over m, . ' T+ Biowas otal 1967
50 A Rob:ertson (Tt al. 16973
= H tal. 197
i 1102.2183 ettt _|
mb == =3 Garcia-Martin et al. 2011 ‘
‘sﬁ_;""’i - l “Q _

R T e = — = 7

s‘?‘

(111 Halzen etan 2011
—— net result of this work

p,J, — resonances, not constant - A ~ ['/M

FReggel T FReggeZ
egge N

Our fp

Big uncertainty AFj,

= 0.3 F,

egge e€gLe
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Regge v Regge must be extrapolated from phys. m,

I.=0

100 100 100

80

40

207

70 10 20 30 40 o0 60 70
VS /M

FReggel T FReggeZ
egge N

Our fp

Big uncertainty AF},,. .. = 0.3 Fj

egge e€gLe
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had/gpec

Similar spectrum to

0.20 \\Q%i \\& \§ \ \%
ISRV O N N O DR T T . - He-- KX previous masses
SRR
\ c _ m,. ~ 283 MeV

N
\/\X?y
A

N
\/\’\%
A

0.10

my ~ 330 MeV

Allows us to study the
p resonance 1, dependence

0.10

| | | | | | | |
2432 2432 2432 2432 2432 2432 2432 2432 2432 2432
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000] A7 001] A, 002] A,

0.25

0.20

0.15

0.10

my ~ 330 MeV

The o from first principles

011] A, [111] A,

0.15

0.10

had/gpec

Similar spectrum to
previous masses

m, ~ 283 MeV

001] A, 002] A, 011] A, 111] A,

S AN
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I _ 1 T 1g 20 25 30 35 40 45 5:0 5.5
’ (o]
h 03]
A/ 5pec  : §
0.6
g
| e 1107.1635
Ordinary m_ dependence :
q 1.2 |
., 1107.1635
k5T
g constant _
>400 150 200 250 300 350 400
6.2
LA : : :
> Q
5.2 | | | | | |
100 150 200 250 300 350 400
mx/ MeV
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(000] Af (001] Ay (002] A, 011] Ay [111] A,

N e \ N D U N KK Similar spectrum to
N NG \ e
1 previous masses
)
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Many ops. for a good GEVP

Distillation — 0905.2160

Time src avg. correlations

Some highly correlated

More than a few relevant ops.
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op34

+0.12(1) +0.18(0) +0.47(1) -0.02(0) +0.04(0) -0.11(0) -0.23(1) -0.01(0) +0.02(2) +0.29(1) +0.02(1) -0.31(0) -0.20(1) +0.29(1) +0.27(1) -0.04(0) +0.13(1) -0.03(0) -0.29(0) +0.10(1) -0.00(0) -0.05(1) -0.15(1) +0.01(1) +0.13(1)

-0.15(0) +0.06(0) +0.10(2)

-0.13(1) +0.21(0)

-0.13(0) -0.87(1) -0.02(0) -0.07(0) +0.00(0) -0.03(0) +0.01(0) +0.03(0) +0.01(0) +0.07(1) -0.03(0) +0.05(0) -0.28(0) -0.29(0) +0.38(0) -0.31(0) -0.03(0) -0.00(0) -0.03(0) -0.01(0) +0.02(0) +0.03(0) +0.00(0) -0.06(0) +0.08(0) -0.00(0) -0.03(0)
+0.12(1) -0.10(0) +0.06(1) +0.26(1) +0.03(0) +0.08(1) -0.02(0) +0.06(0) -0.03(0) -0.04(0) -0.02(0) -0.11(2) +0.04(0) -0.06(1) +0.40(0) +0.18(1) -0.31(1) +0.35(1) +0.04(0) +0.00(0) +0.05(1) -0.00(0) -0.02(0) -0.05(1) +0.01(0) +0.11(0) -0.09(1) -0.00(0) +0.00(1)

-0.13(1) +0.12(1) +0.02(4)

-0.06(1) +0.07(0)
+0.16(0) -0.07(0) +0.04(0) -0.09(2)

+0.02(4) +0.01(1) +0.41(1) -0.09(2)

+0.14(2) +0.30(1).-0.04(0) +0.08(1) -0.29(1) -0.40(1) -0.01(0) -0.01(4) +0.42(1) +0.06(1) -0.28(1) -0.25(1) +0.51(2) +0.45(1) -0.10(1) +0.25(1) -0.06(1) -0.12(1) +0.08(2) +0.07(1) -0.00(1) -0.01(2) -0.05(1) -0.13(2)

+0.21(0) -0.10(0) +0.01(1) -0.15(1) -0.11(0) -0.43(1) +0.01(0) -0.04(0) +0.05(0) +0.17(0) +0.00(0) +0.03(1) -0.24(0) -0.02(0) +0.32(0) +0.28(0) -0.36(1) -0.22(0) +0.02(0) -0.12(0) +0.02(0) +0.15(0) -0.02(1) +0.01(0) +0.05(0) +0.15(1) -0.00(0) -0.10(1)

-0.04(0) +0.04(0) +0.41(1) -0.03(0) -0.20(1) -0.01(0) -0.01(1) +0.01(0) -0.03(0) +0.00(0) +0.01(0) +0.01(0) +0.08(1) -0.01(0) +0.04(0) -0.37(0) -0.11(0) +0.27(0) -0.32(1) -0.01(0) -0.01(0) -0.01(0) -0.01(0) +0.01(0) +0.03(0) +0.00(0) -0.06(0) +0.06(0) +0.00(0) -0.02(0)

-0.13(1) -0.20(0) -0.53(1) +0.02(0) -0.05(0) +0.14(0) +0.26(1) +0.01(0) -0.02(2) -0.32(1) -0.03(1) +0.30(0) +0.20(1) -0.31(1) -0.30(1) +0.05(0) -0.15(1) +0.04(0) +0.28(0) -0.10(1) -0.01(0) +0.05(1) +0.14(1) -0.01(1) -0.10(1)

+0.10(2) +0.10(2) -0.13(4) +0.04(1) +0.02(4) +0.05(0) -0.08(1) +0.01(1) -0.04(1) +0.05(1)+0.17(10)+0.05(2) +0.08(3) -0.19(2) -0.06(2) +0.34(3) -0.24(4) +0.03(1) -0.02(1) -0.05(3) +0.00(2) -0.05(1) +0.01(2) -0.01(1) -0.04(1) -0.02(3) +0.03(2) +0.05(3)

-0.13(0) +0.06(1) -0.03(0) +0.10(2) +0.12(1) +0.22(1) +0.50(1) -0.02(0) +0.05(0) -0.15(0) -0.27(1) -0.01(0) +0.03(2) +0.34(1) +0.02(1) -0.26(1) -0.13(1) +0.25(1) +0.31(1) -0.06(0) +0.14(1) -0.04(0) -0.34(1) +0.16(1) +0.01(0) -0.03(1) -0.11(1) +0.01(1) +0.10(1),

+0.02(0) +0.08(3) +0.04(1) +0.09(1) +0.08(1) +0.24(1) -0.20(1) +0.14(2) +0.05(1) -0.01(0) +0.00(1) +0.01(1) -0.05(1) +0.02(1) +0.01(1) +0.06(1) -0.02(2) +0.00(1) -0.01(1)

+0.12(1) -0.37(1) +0.26(1) +0.14(2) -0.15(1) -0.20(1) -0.13(1) -0.13(4) +0.12(1) +0.02(1) +0.10(2) +0.03(0) -0.04(0) -0.02(0) -0.04(1)

+0.18(0) -0.02(0) +0.03(0) +0.30(1) -0.11(0) -0.01(0) -0.20(0) +0.04(1) +0.22(1) +0.02(1)

-0.15(0) +0.06(0) -0.04(0) +0.05(1) +0.09(0) -0.04(0) +0.21(0) -0.03(0) +0.11(1) -0.33(0) +0.19(0) -0.18(0) +0.01(0) -0.05(1) +0.19(0) -0.03(0) -0.06(1) -0.08(0) -0.17(1)

-0.14(0) +0.13(1) -0.07(0) -0.03(3)

+0.12(1) -0.14(1) -0.10(1) +0.35(2) -0.29(1) +0.42(1) -0.25(1) -0.10(1) +0.08(1) +0.12(1) +0.01(1) +0.03(2) -0.06(1) -0.17(2)

+0.47(1) -0.07(0) +0.08(1). -0.43(1) -0.01(1) [-0.53(1) +0.02(4) +0.50(1) +0.10(2)

-0.02(0) +0.00(0) -0.02(0) -0.04(0) +0.01(0) +0.01(0) +0.02(0) +0.05(0) -0.02(0) +0.03(0) -0.15(0) -0.14(0) +0.20(0) +0.16(0) -0.12(0) -0.45(0) -0.00(0) -0.02(0) -0.01(0) -0.02(0) -0.34(0) -0.31(0) -0.32(0) +0.39(0) +0.00(0) +0.00(0) -0.01(0) -0.00(0) +0.00(0) +0.01(0) +0.00(0)

+0.04(0) -0.03(0) +0.06(0) +0.08(1) -0.04(0) -0.03(0) -0.05(0) -0.08(1) +0.05(0) -0.04(0) +0.06(0) +0.13(1) -0.11(0) -0.07(0) +0.07(0) +0.38(0) -0.00(0) +0.05(0) -0.01(0) +0.06(0) +0.26(0) +0.40(0) +0.34(0) -0.34(0) -0.01(0) +0.01(0) +0.00(0) +0.01(0) +0.00(0) -0.01(0) +0.01(0)

-0.11(0) +0.01(0) -0.03(0) -0.29(1) +0.05(0) +0.00(0) +0.14(0) +0.01(1) -0.15(0) -0.02(0) +0.20(0) -0.11(0) +0.07(0) +0.04(1) -0.12(0) +0.02(0) -0.15(0) +0.02(0) -0.11(0) +0.35(0) -0.28(0) +0.26(0) -0.01(0) +0.02(0) -0.13(0) +0.01(0) +0.02(0) +0.05(0) +0.13(0),

-0.23(1) +0.03(0) -0.04(0) -0.40(1) +0.17(0) +0.01(0) +0.26(1) -0.04(1) -0.27(1) -0.04(1) -0.10(0) +0.06(0) -0.27(1) +0.05(0) -0.15(1) +0.32(0) -0.22(0) +0.18(0) +0.01(0) +0.03(1) -0.19(0) +0.03(0) +0.05(1) +0.08(0) +0.18(1),

+0.16(0) -0.07(0) +0.04(0) -0.04(1)

-0.01(0) +0.01(0) -0.02(0) -0.01(0) +0.00(0) +0.01(0) +0.01(0) +0.05(1) -0.01(0) +0.02(0) -0.04(0) -0.07(0) +0.07(0) +0.04(0) +0.44(1) -0.04(0) -0.29(0) -0.01(0) -0.01(0) -0.01(0) -0.01(0) -0.16(0) -0.37(0) -0.33(0) +0.31(0) +0.00(0) +0.00(0) +0.00(0) -0.00(0) +0.00(0) +0.01(0) -0.01(0)

+0.02(2) +0.07(1) -0.11(2) -0.01(4) +0.03(1) +0.08(1) -0.02(2) +0.17(10)+0.03(2) +0.08(3) +0.05(1) -0.03(3) +0.04(1) -0.04(1) +0.44(1) +0.05(2) -0.23(2) -0.00(2) +0.01(2) +0.03(3) -0.08(3) -0.17(1) -0.22(1) -0.27(2) +0.82(2) +0.00(1) -0.02(2) +0.01(1) -0.03(1) -0.03(2) +0.02(1) +0.02(2)

+0.29(1) -0.03(0) +0.04(0) +0.42(1) -0.24(0) -0.01(0) -0.32(1) +0.05(2) +0.34(1) +0.04(1) -0.12(0) +0.07(0) -0.04(0) +0.05(2) +0.10(1) -0.09(1) +0.33(1) -0.06(1) +0.16(1) -0.23(0) +0.13(1) -0.07(0) +0.00(0) -0.06(1) +0.25(0) -0.04(0) -0.08(1) -0.11(1) -0.25(1)

+0.02(1) +0.05(0) -0.06(1) +0.06(1) -0.02(0) +0.04(0) -0.03(1) +0.08(3) +0.02(1) +0.09(1) +0.09(0) +0.12(1) -0.45(0) +0.38(0) -0.12(0) -0.10(0) -0.29(0) -0.23(2) +0.10(1) -0.01(1) +0.03(1) +0.02(1) -0.01(1) +0.27(1) +0.11(0) +0.17(1) -0.24(1) -0.01(0) +0.02(1) +0.02(0) -0.00(0) +0.02(1) -0.01(1) -0.02(1)

-0.31(0) -0.28(0) +0.40(0) -0.28(1) +0.32(0) -0.37(0) +0.30(0) -0.19(2) -0.26(1) +0.08(1) -0.04(0) -0.14(1) -0.00(0) -0.00(0) +0.02(0) +0.06(0) -0.01(0) -0.00(2) -0.09(1) -0.01(1)

. -0.29(0) +0.18(1)- -0.11(0) . -0.06(2) .+0.24(1) +0.21(O). -0.02(0) +0.05(0) -0.15(0) -0.27(1) -0.01(0) +0.01(2) +0.33(1) +0.03(1) -0.10(1)

-0.20(1) +0.38(0) -0.31(1) -0.25(1) +0.28(0) +0.27(0) +0.20(1) +0.34(3) -0.13(1) -0.20(1) -0.03(0) -0.10(1) -0.01(0) -0.01(0) +0.02(0) +0.05(0) -0.01(0) +0.03(3) -0.06(1) +0.02(1) +0.38(1) -0.07(1)

-0.10(1) +0.38(1) -0.42(1) -0.08(0) -0.02(0) -0.00(1) -0.02(1) +0.05(0) -0.04(1) -0.00(0) +0.10(0) +0.00(1) +0.01(0) -0.01(1)
-0.07(1) +0.22(1) +0.32(1) -0.06(0) +0.16(1) -0.04(0) -0.27(0) +0.11(1) +0.02(0) -0.02(1) -0.12(1) -0.00(1) +0.07(1)
-0.05(0) -0.02(0) +0.02(1) -0.05(1) +0.03(0) +0.01(1) +0.00(0) -0.01(0) +0.05(1) +0.00(1) -0.02(1)
+0.29(1) -0.31(0) +0.35(1) +0.51(2) -0.36(1) -0.32(1) -0.31(1) -0.24(4) +0.25(1) +0.14(2) +0.11(1) +0.35(2) -0.02(0) +0.06(0) -0.11(0) -0.15(1) -0.01(0) -0.08(3) +0.16(1) -0.01(1) -0.42(1) +0.22(1)

+0.27(1) -0.03(0) +0.04(0) +0.45(1) -0.22(0) -0.01(0) -0.30(1) +0.03(1) +0.31(1) +o.05(1)--o.34(0) +0.26(0)--0.16(0) -o.17(1).+0.27(1) -0.08(0) +0.82(1) -0.05(0) +0.19(1)
)

-0.33(0) -0.29(1) -0.31(0) +0.40(0) +0.35(0) +0.32(0) -0.37(0) -0.22(1) -0.23(0) +0.11(0) -0.02(0) -0.06(0) -0.02(0) +0.00(0) -0.03(0)

+0.19(1) +0.00(0) +0.10(2) +0.03(1) -0.06(1) +0.03(1) +0.03(0) +0.03(1) -0.02(1) -0.01(1) -0.05(1)
-0.03(0) +0.07(0) -0.02(0) -0.02(0) -0.01(1) +0.18(0) -0.02(0) -0.04(1) -0.08(0) -0.18(1)
-0.04(0) -0.00(0) +0.00(0) -0.10(1) +0.02(0) -0.01(0) +0.05(0) -0.02(1) -0.06(0) -0.01(0 -0.42(0) +0.39(0) -0.00(0) +0.01(0) -0.06(0) +0.01(0) +0.01(0) +0.02(0) +0.07(0)
+0.13(1) -0.03(0) +0.05(1) +0.25(1) -0.12(0) -0.01(0) -0.15(1) -0.05(3) +0.14(1) +0.00(1) +0.19(0) +0.42(1) -0.32(0) +0.34(0) -0.28(0) -0.22(0) -0.33(0) -0.27(2) +0.13(1) +0.17(1) -0.00(1) +0.16(1) +0.02(1) +0.10(2) +0.07(0) -0.42(0) -0.03(0) +0.03(1) +0.03(0) +0.01(0) +0.02(1) -0.01(1) -0.05(1)
-0.03(0) -0.01(0) -0.00(0) -0.06(1) +0.02(0) -0.01(0) +0.04(0) +0.00(2) -0.04(0) +0.01(1) -0.18(0) -0.25(1) +0.39(0) -0.34(0) +0.26(0) +0.18(0) +0.31(0) +0.32(2) -0.07(0) -0.24(1) -0.02(1) -0.04(0) -0.05(1) +0.03(1) -0.02(0) +0.39(0) +0.00(0) -0.00(1) -0.01(0) +0.00(0) +0.00(1) +0.01(0) +0.01(1)
-0.29(0) +0.02(0) -0.02(0) -0.12(1) +0.15(0) +0.01(0) +0.28(0) -0.05(1) -0.34(1) -0.05(1) +0.01(0) -0.10(1) +0.00(0) -0.01(0) -0.01(0) +0.01(0) +0.00(0) +0.00(1) +0.00(0) -0.01(0) +0.05(0) -0.27(0) +0.03(0) -0.06(1) -0.02(0) -0.00(0) -0.03(0) +0.00(0) +0.21(1) +0.07(0) +0.10(0) +0.21(1) -0.05(0) -0.15(1)
+0.10(1) +0.03(0) -0.05(1) +0.08(2) -0.02(1) +0.03(0) -0.10(1) +0.01(2) +0.16(1) +0.02(1) -0.05(1) +0.08(1) +0.00(0) +0.01(0) +0.02(0) +0.03(1) +0.00(0) -0.02(2) -0.06(1) +0.02(1) -0.04(1) +0.11(1) +0.01(1) +0.03(1) -0.01(1) +0.01(0) +0.03(1) -0.00(1) +0.21(1) -0.06(0) -0.08(1) -0.14(2) +0.05(1) +0.08(1)
-0.00(0) +0.00(0) +0.01(0) +0.07(1) +0.01(0) +0.00(0) -0.01(0) -0.01(1) +0.01(0) +0.01(1) +0.19(0) +0.12(1) -0.01(0) +0.00(0) -0.13(0) -0.19(0) +0.00(0) +0.01(1) +0.25(0) +0.02(0) -0.00(0) +0.02(0) +0.00(0) +0.03(0) +0.18(0) -0.06(0) +0.03(0) -0.01(0) +0.07(0) -0.06(0) -0.02(0) -0.03(1) -0.01(0) +0.06(0)
-0.05(1) -0.06(0) +0.11(0) -0.00(1) +0.05(0) -0.06(0) +0.05(1) -0.04(1) -0.03(1) +0.06(1) -0.03(0) +0.01(1) -0.00(0) +0.01(0) +0.01(0) +0.03(0) -0.00(0) -0.03(1) -0.04(0) -0.00(0) +0.10(0) -0.02(1) -0.01(0) +0.03(1) -0.02(0) +0.01(0) +0.01(0) +0.00(0) +0.10(0) -0.08(1) -0.02(0) -0.03(1) +0.02(1) +0.00(1)
-0.15(1) +0.08(0) -0.09(1) -0.01(2) +0.15(1) +0.06(0) +0.14(1) -0.02(3) -0.11(1) -0.02(2) -0.06(1) +0.03(2) +0.00(0) +0.00(0) +0.02(0) +0.05(1) +0.00(0) -0.03(2) -0.08(1) +0.02(1) +0.00(1) -0.12(1) +0.05(1) -0.02(1) -0.04(1) +0.01(0) +0.02(1) +0.00(1) +0.21(1) -0.14(2) -0.03(1) -0.03(1) +0.02(1) -0.02(1)
+0.01(1) -0.00(0) -0.00(0) -0.05(1) -0.00(0) +0.00(0) -0.01(1) +0.03(2) +0.01(1) +0.00(1) -0.08(0) -0.06(1) +0.01(0) -0.01(0) +0.05(0) +0.08(0) +0.01(0) +0.02(1) -0.11(1) -0.01(1) +0.01(0) -0.00(1) +0.00(1) -0.01(1) -0.08(0) +0.02(0) -0.01(1) +0.01(0) -0.05(0) +0.05(1) -0.01(0) +0.02(1) +0.02(1) +0.03(1)

+0.13(1) -0.03(0) +0.00(1) -0.13(2) -0.10(1) -0.02(0) -0.10(1) +0.05(3) +0.10(1) -0.01(1) -0.17(1) -0.17(2) +0.00(0) +0.01(0) +0.13(0) +0.18(1) -0.01(0) +0.02(2) -0.25(1) -0.02(1) -0.01(1) +0.07(1) -0.02(1) -0.05(1) -0.18(1) +0.07(0) -0.05(1) +0.01(1) -0.15(1) +0.08(1) +0.06(0) +0.00(1) -0.02(1) +0.03(1)
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