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Amplitude analysis of Bo — KOK*n+

Universitat
Zurich™

Search for @P in charmless 3-body decays of neutral
B mesons to final states containing a K° meson

o CKM angle y using BO;— K*K in an 1sospin analysis

o Non-zero Al'g allows effective lifetime measurement

o U-spin multiplet BO,— K*0KO0(K*0K0) to B0— K*K
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Amplitude analysis of Bo — KOK*n+
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Search for @P in charmless 3-body decays of neutral
B mesons to final states containing a Ko meson

o CKM angle y using BO,— K*K in an 1sospin analysis
o Non-zero Al'g allows effective lifetime measurement

o U-spin multiplet BO,— K*0KO0(K*0K0) to B0— K*K

Candidates / (22 MeV/c?)
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Amplitude analysis of Bo — KOK*n+
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Search for @P in charmless 3-body decays of neutral
B mesons to final states containing a Ko meson

o CKM angle y using BO,— K*K in an 1sospin analysis
o Non-zero Al'g allows effective lifetime measurement

o U-spin multiplet BO,— K*0KO0(K*0K0) to B0— K*K
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Overview of the analysis status

This talk covers some aspects of the first Dalitz analysis of B0, — KOsK*n# decays

. S . [3fb~" Run-I (2011/12) at 7/8 TeV]
o “Effective” untagged time-integrated Dalitz-

Plot analysis strategy has been used

[limited statistics for flavour tagging]

o Dataset selection, efficiency and background

modelling common to all Koh"h modes

loptimised FoM for DP analysis]

o Dalitz-plot fitting results and systematics

|IBR measurements and first observations of the

K7 S-wave contribution]

R. Silva Coutinho (UZH) - Multi-body b-hadrons workshop
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Amplitude fit model features for B0, — KO0sK*™ decays

[Non-public results]: £ = 3fb™" — 2011 4 2012 dataset

Method: effective untagged time-integrated analysis

[LHCb-ANA-2014-045]




BO; — KOK=n+ decay features

Decay channel B0,— KOK*n+ corresponds in fact to four different DP’s:
B0 (B0,)— KO0K+n~and BO(B0,)— KO K-7+ final states.

Leading diagrams are dominated by either K*(892) or K*(1430) contributions:

B) - K¢KTr~ B! - K{K'Tn~
b AT U T
= Mixing CP
B}
= *L /\q i
S _ _
BY - KK nt BY - KK n™
. BY - KOK+r~ Reference BY — KK—7t Reference
6 \“ PRD 89 (074025) arXiv:1401.5948 PRD 89 (074025) arXiv:1401.5948
< | KOKO .57 0.775% | K¥OKY 3.870% 23700 u
BY | K*K* 3.5707 23700 | KtK- 2.6127 1.3%3
5 . 0. < -1 0.
> K;9(1430)K° 067045 05157 | K§(1430)K° 14. 5+§ i; 16.677 2
S K;(1430)K* 145732 15, 5+4 ) K3t (1430) K~ 1.0T3%  o. 9+1 g
Non resonant 23. 8+22 12. 3+12 © | Non Resomant 24, 2+0 T 9+13 2
Total 35.378%" 33. 7+§3 0 | Total 36. 7+g409 34. 2+§; . j

R. Silva Coutinho (UZH) - Multi-body b-hadrons workshop
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B0y — KOK*n+ decay-time formalism

The decay-time distribution for B0, and B9 meson decays to a final state £

(e.g. BO,—KOK*7~) can be written as:

d Nfe_t/T(Bg) i ATt . o ATt ;

aFES%f(t) = 2 (BY) cosh ( > + S¢ sin (Amst) — Cy cos (Amgt) + A% sinh ( )

d Nfe_t/T(Bg) i ATt . AP ATt ;

aFBS—u‘?(t) = T 2r(BY) cosh ( > — St sin (Amgt) + Cf cos (Amst) + A7 ¢ sinh ( )
2(A 1 — [\¢|? 2R (A Arl coaiis
DV T+ Py T+ Ay A;

In the case of BO decays, the integration between zero and infinity leads to :

/\/'f — (’Af|2 4 ’[lf|2) < 1 — yir Premaise: addi.tional information on the phases
1 +yA" s between amplitudes from the AAl term.

Yy = 1(B))AT, /2

R. Silva Coutinho (UZH) - Multi-body b-hadrons workshop
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BOy — KOK*n+ decay-time formalism

The additional final state has a similar decay time equation. Hence, one can access:

- —
/7~

DN (AR A1 g2 (0 yAST)
Ny (AP + A2 (L = y2) /(L +yATT)
1+ yA?FS 14+ R? — 2yR; cos(¢] + &¢)
— =

1+ yAfF N 14 R? —2yRy cos(qg —d¢)

o Even in absence of CF in decay, in general Ny # Nz

o With no CP in decay, the asymmetry between N and N7 1s limited to 2yR./(1+R2))

o If cos(p,+8) = cos(¢.-8) — no CF in the interference between mixing and decay.

In this framework different Dalitz plot analyses can be performed:

Method I : Untagged and time integrated
Method II: Untagged and time-dependent
Method III: Tagged time-dependent

Sensitivity studies in a non-LHCDb paper 1is
being performed. Results for BO,—>Konn

 C14-07-02 arXiv: 1411.2018 ﬁ

R. Silva Coutinho (UZH) - Multi-body b-hadrons workshop
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By — KOK*n+ Dalitz-plot analysis

Note that for B% — KOK*n™ decays there are four amplitudes, which even in the
absence of P, two independent amplitudes remain, A; and A

In an untagged analysis it is in general impossible to disentangle the two components, except:

O |BY— K*m-m0] - Final state assumed to be flavour-specific, (T — e '
: o . | Phys.Rev. D83 (2011) 112010
so that one of the two possible contributions vanishes. m : - ,
’ ‘ g &g'ﬂ"l""l T T T :"5‘ E:'{.?'..'.'I""I"''|""|";0|--'E
o [BY— KOm*n-| - In time-integrated DP < 25/, Init Flv: B, 4 % 250 %%, Init Flv: B, A
. O En e, ToyMC Laura++ § & _F '3 ToyMC Laura++ 1
analyses, resonances are either flavour = 200" o 1 = 20p “, =
. . R [ »  F o
specific (e.g. K¥**1-) or self-conjugate X 156, 1 % 15k 5 =
T Fge E L
(e.g KOgp9). - 10F . 1 10p g 3
- LHCb-PAPER-2017-033, arXiv:1712.09320 W : , Sy g
| — ~ —— - OOI - |5 - .1|O. - I1|5I - I2I0I - I2I5I B OO 5 10 15 20 25
m2(K’z) [GeV?/c*] mA(K’7r) [GeV?/c*]

o Remark: cannot perform a untagged Dalitz-plot analysis of a non-self-conjugate,
non-flavour-specific final state without some assumption on Afand Ax

R. Silva Coutinho (UZH) - Multi-body b-hadrons workshop
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By — KOK*n+ Dalitz-plot analysis

Consider an untagged decay-time-integrated Dalitz-plot analysis for Bo% — K0sK*rt¥,
the simplified combined decay time for a final state 1s given as

Nye—t/m(B9)
7(BY)

Al t

ATt
cosh ——

— A?FS sinh

Lo, (¢) + Tpop(t) =

Integrating over time and inserting the definitions, the signal probability density
function that can be used 1n a fit 1s determined to be

Jy e(t)e Tt sinh Alatgt

— |Af|2 ’ |Af|2 _ QDRG(A;AI) D= "% “T.t ATt 7,
ffDP |Af‘2 + |¢4f’2 — ZDRG(A;AJB) dS dt fo e(t)e st cosh 5 dt

P (s, 1)

(Ao A ) e - :

far - Conclusion: either time-dependent or independent
Ap — €' Ay | analyses cannot be performed without the need of
5 Ap — e—iﬁbf[f/ - flavour tagging for B%— KOK*n* decays.

R. Silva Coutinho (UZH) - Multi-body b-hadrons workshop
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By — KOK*r* Dalitz-plot strategy
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Flavour-tagging 1s unattractive with the current statistics, so an effective DP model 1s used:

“

| psig
P

= R———

o Ay (s, D)

T T on | A(s ]2 dsdt

ffDP ¢ F (s, t)|2 dsdt + ffDP’

Eij (S/, t/) ‘2 ds’dt’

Zk Eka(S’,t/)‘2 ds’dt’

A
JIpp 2k cuFi(s,t)|" dsdt + [ [ p.
?25_' L) L) ' ' L) ' L) L) L) L) ' L) L) L) l- q’-—‘25-I '=' '
O 1 D
Ll > F =88°° LHCD Internal - T o fF 28 °
S 20~ 25° - S 8- -
n (GD) » D%’ . | LQD-) 20— Saoa o
= ~ [ o o o - O [~ Elgn o
NS ~ :OEE s 2 . R~ —~ [ B=. -
I K 15 .58 = - 2° — S % 1sc-0o-
IM + :SED e - . - : :& |l§ 'Egg -
M - Ooo o o ] M =
/]\ dl T - oo o o
NE 10-_ gél o o ° ° ] S n oo o o
6—\ - =22 e - o i —~ g 10_— e = - °
N — oo o - S n o o o
| = Do o (=] o o - | — oo
~ - o O o o o o - ~ - o o
= sf-8og.°.5 2. ° 2. .7 e S 5 -
V] : ED - o o oo I:ID : ¥ 5__ o o e o
[ 5o o’ ccoboooooDoDo0Oono00e - - o o
- ST I Y s o Oo o oodo ooJodJo = o - — o
0_| |=: |°| 1 |°|D| ? 1 °| 1 1 | 1 1 1 |_ 0- D=D=DD=
5 10 15 20 25 L |

============

LHCDb Internal

=====
DDDDDDD

m2(K377) [GeV* ¢4]

20
m2(K o) [GeV?/

25
]

Although the presence of CP violation can be investigated, due to the approximations in
the model, the complex coefficients obtained are not of trivial interpretation.

R. Silva Coutinho (UZH) - Multi-body b-hadrons workshop
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Analysis selection 1n a nutshell

Remark: common strategy developed for all K°hTh™ channels

Dataset, mass fit, efficiency and background maps




Dalitz-plot selection strategy

Universitat
Zurich™

Series of studies to enhance the DP signal yield and/

or the amplitude fit sensitivity

o Alternative MVA approaches investigated,
(e.g. uBDT and Neurobayes using sWeights)

o PID criteria: DLL to ProbNN variables

DP FoM optimisation for the optimal 1sobar
parameter sensitivity (Stat+Syst effects)

7S S2 €qi
FoMy — FoMy — — 38
VS+B TP T (g B)Ie ° T a2+ VB

FOM1 =

}1

Method: : series of ToyMC studies have been done
to verify the uncertainties on the DP observables.

ResultS: FOM ) seems to » Selection technique for

Bg—) KgKiﬂ':F Dalitz plot
optimisation

provide the best response  LHCHINT-2015-003

R. Silva Coutinho (UZH) - Multi-body b-hadrons workshop
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Mass fit model and results
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Strategy similar to the BR paper, where a simultaneous
fit of all *four™ hypotheses combinations 1s performed

splitting between DD/LL and 2011/2012a/2012b

o Split between the two final state charge types

o Total yields correspond to ~ 430 KOgK*+m—and

~ 490 KOgK-7tt events

BY-signal Combinatorial Cross-feed
Final state | K0 | Year | 2.5¢0 Full fit 250 Full fit 250
2011 72.1 73.6+10.6 | 22.1 108.3+15.1 1.7
DD | 2012a | 45.7 482+ 8.6 | 143 70.1+12.1 1.1
KOK+m— 2012b | 130.0 135.3+13.6 | 179 87.4+13.8 3.1
S 2011 746 762+ 98| 84 4414+ 9.8 1.8
LL | 2012a | 36.8 385+ 7.7 | 11.2  58.8+11.2 0.9
2012b | 719 73.5+10.6 | 13.6 71.7+13.1 1.7
2011 714 728+10.3 | 16.1 78.9+12.7 1.3
DD | 2012a | 65.2 688+ 9.6 | 9.5 4624+ 9.9 1.2
KOK -+ 2012b | 158.6 165.1+15.2 | 21.3 104.1+15.0 2.9
s 2011 75.7 773+ 98| 74  39.0+10.2 1.4
LL | 2012a | 385 403+ 81| 11.2 5894119 0.7
2012b | 80.0 81.7+104 | 9.5 50.1+123 1.4

R. Silva Coutinho (UZH) - Multi-body b-hadrons workshop
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Candidates / ( 12 MeV/c?)
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Efficiency map strategy and corrections

0 0.1 02 03 04 0.5 0607 0.8 09 1 . 0 0.1 02 03 04 0.5 0.6 0.7 0.8 0.9 ml 0 01 02 0.

Similar approach used in similar Dalitz plot analyses (e.g. PRL 113 (2014) 162001):

DecProd cuts/Generator level PIDCalib

f

Tot Geom reco/ trig/sel PID

B0 KYhERF = €B0 5 KInEhT X € > KQhEhT X B0~ KYh*hT
MC(C/data track - L0 Hadron MC/data correction
correction - Overlap in the HCAL

In summary, eg. BOQ— KoK+t~ DD 2011:

ﬁ Geometry—] ﬂ Selectionj lﬁ Particle identiﬁcatiﬂ
7 | ‘ =

0

R. Silva Coutinho (UZH) - Multi-body b-hadrons workshop 16
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Background distributions

Two main contributions are considered in the model: combinatorial (~10%) and

cross-feed from from B0—KOgmtn-decays (3%).
Crossfeed: re-weight MC samples using

, , . ToyMC inspired by BaBar model
Combinatorial bkg: right side-band is

1

> |

statistically limited after the full selection 0.9 — 0.9
(loose selection)

0.8
0.7

0.6
16 0.5

14 0.4
0.3 0.3

12 0.2 nal 0.2

0.1 0.1
10 0 . L
0 01 02 03 04 05 06 0.7 08 0.9 ml

0.8
0.7
0.6
0.5
0.4

S

0.1 02 03 04 05 0.6 0.7 0.8 0.9 . 0.3

LHCD Internal

0O 0.1 02 03 04 05 06 07 08 09 ml
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Dalitz-Plot fit machinery and results

Non-public results]: £ = 3fb~" — 2011 + 2012 dataset

First amplitude analysis of B%s — KK+n+ decays using an Isobar approach




Dalitz-plot fitting

Simultaneous unbinned DP fit based on the JFit
|arX1v:1409.5080] framework is performed for each
event 1 and signal/background k component as

£=TI" | S0 NePre (m3(K*a¥),m3(Kn¥))

Model — Mass (MeV/c?)  Width (MeV)

0!

- Resonance  Spin

- K*(892)° 1  Rel BW  895.81+0.19 4744+ 0.6

| K*(892)* 1  Rel BW  891.66 4+ 0.26 50.8 4 0.9
K;(1430)° 0 LASS 1425 + 50 270 + 80
K;(1430)* 0 LASS 1425 + 50 270 4+ 80
K3(1430)° 2 Rel BW  14324+1.3 109 +5
K3(1430)* 2 Rel BW 14256 £ 1.5 98.5 + 2.7

Multiple solutions :

/

</

</

R. Silva Coutinho (UZH) - Multi-body b-hadrons workshop

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

K*(892)Y - Reference
ToyMC Laura++

It 1s possible the during the process of minimisation the fit finds multiple solutions.
To ensure a global minimum, each fit 1s repeated 100 times with randomised values

The solution with the smallest negative log-likelihood 1s taken as the default result.

§—_a.
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results - Invariant mass projections
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Fit results - helicity angle projections

Universitat
Zurich™

K*0(892) region

LHCb Internal
M(K*77) < 1.1 GeVyq?

K*Y(892) region

“7(892) region

Candidates / 0.05

I—l—l—'—l—,—l—'—l—l—llllllllll:

ol EY LT ST e e b e e AT e Y

LHCD Internal
MK 7)< 1.1 GeV/e?

LHCD Internal
Mz K’ < 1.1 GeV/c

Candidates / 0.05

'y"l"'l"'l"'l"'l:

T
T

5:...|.T..|...|...|...|...|...|...|...|...
0k T 2 + =3 -
e i i = i 57 "M S8l 3 SO G 53 G 27 Y

o by s b o by s e b by b by b
-5

-1 -08 -06 -04 -02 0 0.2 0.4 0.6 0.8

K;Y(1430) region

7 L S S S S I L I
Y G T + Y E
Y5 B 92 S22 Shi® Shia.an.a0 2 7] +"?" +r$-"' 1t 4o
T T T S 0L 0 0

th + 1
=20l 5 2 Sxaliinalic ~Nia alils ahia -

-08 -06 -04 -02 0 0.2 0.4 0.6 0.8

K;Y(1430) region

LHCDb Internal

"1

1.1 <M(K*77) < 1.6 GeVic

Candidates / 0.05
IIII|IIII|III_

S O N W+ 0 O N ©

LHCDb Internal

0.6 0.8 1

K™ (1430) region

LHCD Internal
(K" 7)< 1.6 GeV/

Candidates / 0.05

II|IIII|IIII|IIIIrhIII|III-

O O N W 01 O N ©

cos(K ™)

IIIIIIlIIII?*]IIIlIII-

cos(n K s

o o
7T

T
e+

ST =
7] q
e SN FAl (oo WS A
cos(K*m")
5 T T T T T
oE TSI o 2 *.;_-m. -M- .
T T S A ae o

UMMM 3
=T 5 b, T 3
oo oy 0 by 0 by by by by by by s

-0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1

R. Silva Coutinho (UZH) - Multi-body b-hadrons workshop

0.6 0.8 1

K**(892) region

Candidates / 0.05

onNn O

LHCD Internal
M(x*K’g) < 1.1 GeV/e?

T RERE RN RAT AR

azazaadzazezithiiiels

=
i
L

cos(t*K OS)

(&)
TT

+ T +3 .
T F "'-s--&--rw-.x:rf-mrr aa allle £° % +

o
T T

-08 -06 -04 -02 0 0.2 0.4 0.6 0.8 1

K;7(1430) region

Candidates / 0.05

LHCD Internal

1.1 < M{z*K’) < 1.6 Ge

PRGEE

--t—+—
‘4—\+—
Tzl‘:|-|—|:ml||||||||Tj||||

22



Universitat
Zurich™

Fit results - 1sobar parameters

BJ(By) = KgKn~ . .
7 Stability checks for observed differences

Isobar model coefficients in the isobar parameters indicated good

| %is(%g?;f : Fltgzcio; 4(%> Rea;ggrt Imagm; o part determination of fit fractions
K;(1430)° 33.94+2.9 ~1.33£0.24 0.90 £ 0.31 B e s 2o e e e e
K3(1430)° 5.9+4.0 0.014+020 —0.67+0.15 | S sf LHCD Internal 1 &s LHCbInternal
K*(892)~ 156+ 1.5 0284048  1.0540.19 Ly E 1 S .4 | ;
K7(1430)~ 302426  —1454+024  0.42+0.58 ost o TEE S o ;
K3(1430)" 2.9+1.3 0.05+0.19 —0.47+0.14 S50 TN AU A0 U T PO OO R 8
Total fit fraction 102 i P A O N P R B 3 E
-1.5; o é 1.5§ E
Bg (Bg) — KgK_W+ 2 s ‘-‘1”‘-‘o‘.é‘”o”‘b.‘é”ﬂl‘(;_‘(;—éz‘)‘)‘(z 2 s oo‘séo(lléso)xz
- - - . R S A RN R BARAE SR R R R D RS R R R
| Isobar model coefficients S sELHCD Internal 1 Zist LHCD Internal -
' Resonance Fit fraction (%)  Real part  Imaginary part oL e | E A LA ]
| K*(892)° 19.24+2.3 1.00 0.00 i B 1 F ]
K3 (1430)° 27.0 + 4.1 1.1340.17  —0.3840.34 " ;
;5 (1430)° 77+£28  —048+018 0414021 RN A R, ]
K*(892) 134420  —059+032  0.5940.32 B O I
K7 (1430)F 28.5 + 3.6 1174023  —0.3240.57 L P R 3 ;
K3(1430)* 58419  —0.16+£025  0.5240.14 N T o
Total fit fraction 102 TSRS TS (e e ST s s e
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Systematic uncertainties
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Signal/background yields from mass fit

o Statistical: propagate using covariance
matrix RMS from ensemble of 100 fits

o Fixed Parameters: stmilar to stat errors

o Alternative model: 1-CB and constraints
on the background shape (nominal diff)

Background modelling

o Histograms are varied 100x and the data
1s refitted RMS from ensemble

Efficiency mapping

o Maps: similar to background model

o PIDCalib: different binning scheme
Fit intrinsic bias

o Pseudo-experiments

R. Silva Coutinho (UZH) - Multi-body b-hadrons workshop

Fixed parameters in the DP fit
& Mass and widths of all resonances
o Blatt-Weisskopf radius parameters
o LASS parameters r and a

o Fit 1s repeated varying each of these
and RMS of distribution 1s examined

K7n S-wave model
o EFKLLM model 1s examined
Addition/removal marginal components

o Examples: insertion of insertion of
the a,(1320)* resonance

“Effective” flavour average approach

o Time-dependent toys to assign mis-
modelling of the model approximation
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Systematic uncertainties summary

The results for the various sources of systematic uncertainties are given below:

Fit fraction (%) uncertainties
Resonance Yields Eff. Bkg. SDP Fit Bias Add. Res. Fixed Par. Model Alt. | Total
K*(892)~ 0.19 0.52 0.18 0.19 0.03 0.71 5.40 5.48
K;(1430)~ 0.12  0.63 0.23 0.34 0.06 2.12 22.00 22.1
K3;(1430)~ 0.14  0.29 0.12 0.58 0.10 1.82 2.20 2.94
K*(892)° 0.22  0.40 0.18 0.92 0.02 0.35 7.00 7.09
K3(1430)°  0.16  0.89 0.34 0.36 0.06 4.38 3.30 5.58
K35(1430)°  0.13  0.69 0.31 1.30 0.20 4.42 3.60 5.90
K*(892)* 0.39 0.62 0.12 0.46 0.12 0.75 1.10 1.60
K;(1430)"  0.47  0.69 0.38 0.76 0.16 6.44 13.00 14.6
K3(1430)*  0.07 0.41 0.20 0.24 0.15 4.13 4.50 6.14
K*(892)Y 0.37  0.39 0.34 0.25 0.25 0.51 3.00 3.13
Kr(1430)°  0.36  0.62 0.43 0.79 0.67 0.90 3.90 4.22
K3(1430)°  0.14 0.37 0.23 0.80 0.06 1.04 5.50 5.67

Dominant uncertainties come from the Kn S-wave model, e.g. the choice
of the alternative line shapes to the LASS model for the K*+0(1430) states
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Slice in m(K=n¥) region: 1.1 - 1.6 GeV
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Significance of the K*®*0)(1430) states
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Series of ensembles were generated and fitted with and without the resonance included
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K*,(1430) resonances are seen with more than 15 standard deviations
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Branching ratio results

The fit fractions of the resonant components can be converted into quasi-two-body BF:

B (B —» K*K) = FF; x B(BY— K°K*r7)

B(B— KOK*n¥) = (73.6+5.7+6.9 +3.0) x 10

330425209+ 6.1+35) % 10°° |

 B(BY = K*(892)*K¥) = (186+12+08+ 28+20)x 107 |
‘ )
| B(B? — K;(1430)*K¥) = (31.34£23+0.7+£17.8+3.3) x 107¢ |
| B(B"— Kj(1430)*KT) = (103+25+1.1+11.5+1.1) x 107
B(B)~ K892 K°) = ( <106

(

(

)
)
)
198+28+12+ 3.0+2.1)
)
168+45+1.7£148+£1.8) x107° |

B (BO = K(1430)° K

B

o Results are 1n good agreement with, and more precise than, the previous measurements

o Measurements for K*+0(1430) are largely dominated by S-wave modelling
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Summary

o Due to the approximations in the amplitude model, an untagged time
independent approach can only provide information about the fit fractions

o All the steps of the analysis are finalised and paper draft is close to completion

# Results for K#0%892) resonances indicate a good agreement with
previous measurements

# Systematics related to the K#(1430) resonances are currently the limiting
factor in the measurement

# Nevertheless, first observation of the K#(1430) states is obtained

© Full potential (e.g. P) of this channel will be only possible in LHCb Run 3-4
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FoM selection optimisation framework

Framework : machinery developed to extract inputs from data and MC and provide to
Laura++ to produce Toy MC'’s.

Loop over : New 100
Fit to 2011 MVA cut 2011 Right | acceptances
Data v sideband Systerpatlcs R——
l Efficiency | Uncertamty | [ Laura++ Gen J
............................................................................................................... | TEfficiency |

— v

[ Laura++ Fit J

(DDandLL| [ BuildEff | [Background|
Yields Map Shape

sWeights from v
‘l’ Systematics { data } { FoM Par }

500 Experiments [ Laura++ Gen Background Sensitivity Syst

— oo \ ......................................

[ Laura++ Fit x 20 Fits 3 Best Fit :

Uncertainty in each parameter 1s

e W evaluated individually and summed
FoM Par in quadrature separately for the phase
{ Sensitivity Stat } and amplitude.
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