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1. Physics analysis and calibration in CMS
e Search for a low mass resonance in the diphoton channel

e Extraction of the photon energy scale calibration

2. Electroweak precision test of BSM theories
e SU(5) aGUT
e PVpy package
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Physics analysis and calibration
in CMS



Motivation for a H — vy search at low mass
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Motivation for a H — vy search at low mass

o Low mass search at [70, 110 GeV] in the diphoton channel

e With full run 2 data, a modest excess has been found at
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Analysis strategy: workflow

Background modelling
(data-driven)
Signal modelling (MC)
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Analysis strategy: workflow

o Simulated events (MC)

o« Data events

Preselection

N

Remove the maximum of

Only sideband data
We hide the region where we
expect a signal to avoid

biasing the analysis choices

Background modelling

background
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Analysis strategy: background reduction

Several other type of events have
the same final state signature as the signal
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Analysis strategy: background reduction

Several other type of events have

the same final state signature as the signal

Reducible background Irreducible background
~ Drell Yan 4
q et
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DY maximal near the Z resonance

— e~ can be misidentified as

Christian Verollet PhD-days IP21 April 230 2026 — 5/25



Analysis strategy: BDT

o A Boosted Decision Tree divides the diphoton events into 4

classes (0, 1,2 ,3) according to how signal-like they are
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Analysis strategy: BDT

e A Boosted Decision Tree divides the diphoton events into 4

classes (0, 1,2 ,3) according to how signal-like they are
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Analysis strategy: Drell Yan reduction

o A neural network (NN) is used to reduce the DY
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Analysis strategy: Drell Yan reduction
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Analysis strategy: background modelling

e The Z peak is fitted with DY MC and the fit function is
used in the total background modelling of the data
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Analysis strategy: background modelling

o The Z peak is fitted with DY MC and the fit function is
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Analysis strategy: background modelling

o The Z peak is fitted with DY MC and the fit function is
used in the total background modelling of the data

CMS Simulation Preliminary 13.6 TeV CMS preliminary 26.70 fb* (13.6 TeV)
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Analysis strategy: limits plots

e Combining Run 2 with 2022-2023 data and improved event
selection results in reduced background and better expected limits
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Photon energy scale calibration with Z — v events

e The measured v in the detector need be to calibrated, one

of the final correction is the energy “scale” correction

e So far this correction is extracted from Z — ete™

assuming v ~ e in the ECAL

e Use Z — upy events
with the S-method®

1Photon energy scale analysis with 2017 DataReReco M.A.Shahzad, G. Chen, S. Gascon, J. Tao,
M. Lethuillier, S. Zhang, C. Camen , EGamma Reco HLT Commissioning Meeting, 15.Feb.2019

an Verollet g April 23" 2 — 10/25




Photon energy scale calibration with Z — v events

e The measured v in the detector need be to calibrated, one

of the final correction is the energy “scale” correction

e So far this correction is extracted from Z — ete™

assuming v ~ e in the ECAL

e Use Z — upy events m2 2
with the S-method! S = %/L%
M=z

1Photon energy scale analysis with 2017 DataReReco M.A.Shahzad, G. Chen, S. Gascon, J. Tao,
M. Lethuillier, S. Zhang, C. Camen , EGamma Reco HLT Commissioning Meeting, 15.Feb.2019

an Verollet April 23" 2026 — 10/25




Photon energy scale calibration with Z — v events

e The measured v in the detector need be to calibrated, one

of the final correction is the energy “scale” correction

e So far this correction is extracted from Z — ete™

assuming v ~ e in the ECAL

e Use Z — upy events

2 2

me,~—m
with the S-method® @: %/L%
Mup=mz

1Photon energy scale analysis with 2017 DataReReco M.A.Shahzad, G. Chen, S. Gascon, J. Tao,
M. Lethuillier, S. Zhang, C. Camen , EGamma Reco HLT Commissioning Meeting, 15.Feb.2019

an Verollet April 23" 2026 — 10/25




Photon energy scale calibration with Z — v events

e The measured v in the detector need be to calibrated, one

of the final correction is the energy “scale” correction

e So far this correction is extracted from Z — ete™

assuming v ~ e in the ECAL

e Use Z — upy events -
with the S-method! %’L%
Mup=mz

Get Sgreco and
its uncertainties
from the distribution

1Photon energy scale analysis with 2017 DataReReco M.A.Shahzad, G. Chen, S. Gascon, J. Tao,
M. Lethuillier, S. Zhang, C. Camen , EGamma Reco HLT Commissioning Meeting, 15.Feb.2019

tian Verollet PhD-days IP2I April 23th o0



Photon energy scale calibration with Z — v events

e The measured v in the detector need be to calibrated, one

of the final correction is the energy “scale” correction

e So far this correction is extracted from Z — ete™

assuming v ~ e in the ECAL

e Use Z — upy events -
with the S-method! %’L%
Mup=mz

Correct the energy:
Get Sgreco and

its uncertainties
from the distribution

1Photon energy scale analysis with 2017 DataReReco M.A.Shahzad, G. Chen, S. Gascon, J. Tao,
M. Lethuillier, S. Zhang, C. Camen , EGamma Reco HLT Commissioning Meeting, 15.Feb.2019

tian Verollet PhD-days IP2I April 23th o0



Photon energy scale calibration with Z — u"u~ v events

e The measured v in the detector need be to calibrated, one

of the final correction is the energy “scale” correction

e So far this correction is extracted from Z — ete™

assuming v ~ e in the ECAL

e Use Z — upy events 2 2
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with the S-method?! HQH al Z
M —myz

Correct the energy:
Get Sgreco and

v 1 Y
Etrue - 1+SRECO Emeasured its uncertainties
from the distribution
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Photon energy scale calibration with Z — u"u~ v events

e The measured v in the detector need be to calibrated, one

of the final correction is the energy “scale” correction

e So far this correction is extracted from Z — ete™

assuming v ~ e in the ECAL

e Use Z — upy events 2 2

m —m
with the S-method?! HQH al Z
M —myz

Correct the energy: Get S d
€l ORECO an

B —_1 7 . -
true =™ 14 SRECO measured its uncertainties
from the distribution
— Currently working on run 2 and run 3 data

1Photon energy scale analysis with 2017 DataReReco M.A.Shahzad, G. Chen, S. Gascon, J. Tao,
M. Lethuillier, S. Zhang, C. Camen , EGamma Reco HLT Commissioning Meeting, 15.Feb.2019
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Photon energy scale calibration with Z — v events

Photon energy response depends on:
e Detector region ngsc
e Shower containment R9

e Energy dependence pr
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Photon energy scale calibration with Z — v events

o After correction, the simulated events (MC) and data
should be in better agreement
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Photon energy scale calibration with Z — v events

o After correction, the simulated events (MC) and data
should be in better agreement

My, distribution for run 2
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:
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Photon energy scale calibration with Z — v events

o After correction, the simulated events (MC) and data
should be in better agreement
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My, distribution for run 2
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Photon energy scale calibration with Z — v events

o After correction, the simulated events (MC) and data
should be in better agreement

— Currently comparing results with colleagues using an
alternative method (IJaz)

My, distribution for run 2

M, distribution for run 2 with correction S{y#., and SHG.
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Electroweak precision test of
BSM theories




Electroweak radiative correction: introduction
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Electroweak radiative correction: introduction

EW radiative corrections are higher order
contribution from loops that modify observables
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Electroweak radiative correction: introduction

EW radiative corrections are higher order
contribution from loops that modify observables

— myy —
P = mZ2 cos2(Oy) 1

(Tree level)
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Electroweak radiative correction: introduction

EW radiative corrections are higher order
contribution from loops that modify observables

2
P:ﬁzzcosvngl , Ap = pegp — psu # 0
(Tree level) (Measured value)
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Electroweak radiative correction: introduction

EW radiative corrections are higher order

contribution from loops that modify observables
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P:ﬁzzcongl , Ap = pegp — psu # 0
(Tree level) (Measured value)

— BSM particles contribute to loops
and give indirect evidence of new physics
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Electroweak radiative correction: introduction

EW radiative corrections are higher order

contribution from loops that modify observables

2
Pzﬁzzcongl , Ap = pegp — psm # 0

(Tree level) (Measured value)

— BSM particles contribute to loops
and give indirect evidence of new physics

At future colliders, improvement in precision will make
EW precision tests a central tool to probe BSM physics
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Electroweak radiative correction: S,T,U formalism
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Electroweak radiative correction: S,T,U formalism

In practice, EW corrections are encoded in the so-
called oblique parameters S,T,U

S x H§3(0) - HéQ(O)
T x Hll(O) — H33(0)
U oc 113, (0) — I155(0)
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Electroweak radiative correction: S,T,U formalism

In practice, EW corrections are encoded in the so-

called oblique parameters S,T,U

Refer to gauge fields W;i, B,

S o Hg3(0) = Héé(()) of gauge groups SU(2)r, U(1)y
T o< 1111 (0) — M33(0)

U x Hlll(o) - Hé?,(o)
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Refer to gauge fields W;i, B,

S Hé?)(()) _ Héé(o) of gauge groups SU(2), U(1)y
T o< 1111 (0) — I33(0) — Compute the self-energy of

EW gauge bosons at 1-loop level
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Electroweak radiative correction: S,T,U formalism

In practice, EW corrections are encoded in the so-

called oblique parameters S,T,U

Refer to gauge fields W;i, B,

S Hé3(()) _ Hgé(o) of gauge groups SU(2), U(1)y
T o< 1111 (0) — I33(0) — Compute the self-energy of

EW gauge bosons at 1-loop level
U oc T (0) — I35(0)

HL/VV/ (p2) = Iyy (p2) Nyv + Ayyr (p2)p,up1/
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Electroweak precision test of SU(5) aGUT

e A BSM theory where couplings g1, g2, g3 are asymptotically
unifying in the UV regime
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Electroweak precision test of SU(5) aGUT

e A BSM theory where couplings g1, g2, g3 are asymptotically
unifying in the UV regime

— Needs new heavy fermions plus a 5th dimension of radius R

Minimal case: SU(5)

G-1B XY
A = X W + ;B
o

Y
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Electroweak precision test of SU(5) aGUT

e A BSM theory where couplings g1, g2, g3 are asymptotically
unifying in the UV regime

— Needs new heavy fermions plus a 5th dimension of radius R

Minimal case: SU(5)

G-1B XY H

A. = Avd =

H ( % W+5B> o5 <¢h>
o
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Electroweak precision test of SU(5) aGUT

e A BSM theory where couplings g1, g2, g3 are asymptotically
unifying in the UV regime

— Needs new heavy fermions plus a 5th dimension of radius R

Minimal case: SU(5) + a copy of SM

1 fermions with left

a -Gt XY _(H il emdl it
" X  wil ¢5 = o singlets and rig

Y L doublets (only 3rd

generation)
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Electroweak precision test of SU(5) aGUT

e A BSM theory where couplings g1, g2, g3 are asymptotically
unifying in the UV regime

— Needs new heavy fermions plus a 5th dimension of radius R

Minimal case: SU(5) + a copy of SM

1 fermions with left
a -Gt XY _(H fatleis :driht
" X  wilB %=\ singlets and rig
m doublets (only 3rd

Y
t
Odd and even Kaluza- generation)

Klein tower:
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Electroweak precision test of SU(5) aGUT

e A BSM theory where couplings g1, g2, g3 are asymptotically
unifying in the UV regime

— Needs new heavy fermions plus a 5th dimension of radius R

Minimal case: SU(5) + a copy of SM

1 fermions with left
a -Gt XY _(H fatleis :driht
" X  wilB %=\ singlets and rig
m doublets (only 3rd

Y
t
Odd and even Kaluza- generation)

Klein tower:
P(z,y) = Ln &n(@) (Sh.l’ cos) (‘F Wit%l n even
S 6m(2) (sin, cos) () with m odd
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Electroweak precision test of SU(5) aGUT
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Electroweak precision test of SU(5) aGUT

e Plot in the S-T plane to constrain the parameter R
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Electroweak precision test of SU(5) aGUT

e Plot in the S-T plane to constrain the parameter R

Measured values:
S =-0.04+0.10

T =0.01+£0.12
U =-0.01%+0.09
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Electroweak precision test of SU(5) aGUT

e Plot in the S-T plane to constrain the parameter R

Measured values: o 1 %
= 9%
S =-0.04+£0.10 [ P
T =0.01+£0.12 025H * 1/R=1Tev
L ox 1/R=15Tev
U= -0.01%0.09 x 1/R=2TeV

« - 0.00

—0.25

~0ah 5
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Electroweak precision test of SU(5) aGUT

e Plot in the S-T plane to constrain the parameter R

Measured values: - — %
L= 0s%
S =-0.04+£0.10 [ P
T =0.01£0.12 0257 * /R=1TeV
L ox 1/R=15Tev
U =-0.01£0.09 x 1/R=2TeV

“ 0.0
— No con- I
straints on R _0‘25'_
with current -
precision I
09950 X 0.50
T
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Electroweak precision test of SU(5) aGUT

e For future colliders like FCC-ee, an improvement of a factor
~15 in precision is expected
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Electroweak precision test of SU(5) aGUT

o For future colliders like FCC-ee, an improvement of a factor
~15 in precision is expected

HL-LHC+FCC-ee
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Electroweak precision test of SU(5) aGUT

o For future colliders like FCC-ee, an improvement of a factor
~15 in precision is expected

HL-LHC+FCC-ee

15
(= 9%
— Bounds be- = 5%

10 e 63%
yond actual LHC [ % 1/r—27ev
reach sHox yR=aTev

Hox  1/R=6Tev
. 1/R =8 TeV
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Electroweak precision test of SU(5) aGUT

o For future colliders like FCC-ee, an improvement of a factor
~15 in precision is expected

HL-LHC+FCC-ee

15
(=3 99%
— Bounds be- = 95%

107 . 68%
yond actual LHC |« yr—2mev
reach 5'_ x 1/R=4TeV

Hox  1/R=6Tev
. 1/R =8TeV
2oop

S
More details on [
https://arxiv.org/abs/2601.02161 “10+

L PP R
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PVpy package
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PVpy package

e Loops involve integrals which area analytically and

numerically delicate to handle (UV poles, u-dependance)
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PVpy package

e Loops involve integrals which area analytically and

numerically delicate to handle (UV poles, u-dependance)

— Computations still rely on highly specialized external
software, and there is currently no accessible solution

Goal of the package: 2-points functions
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PVpy package

e Loops involve integrals which area analytically and

numerically delicate to handle (UV poles, u-dependance)

— Computations still rely on highly specialized external
software, and there is currently no accessible solution

Goal of the package: 2-points functions

/dd ,u,l/(pak m17m2)
—mi] [k? — mj]
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PVpy package

e Loops involve integrals which area analytically and

numerically delicate to handle (UV poles, u-dependance)

— Computations still rely on highly specialized external
software, and there is currently no accessible solution

Goal of the package: 2-points functions

d ,u,l/ pa k ,my, m2) 2 2
/d —m?] [k2 — m3] %(]ﬁ )77;w + A(p )pupu

Tensorial decomposition

— Express I1(p?), A(p?) in terms of Passarino-Veltman (PV)
scalar functions Ay, By, Bop and handle non-trivial singularity
structures
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from pvpy.functions.scalar import A®, BO, Be®, dBee dp2, dB0 dp2
from pvpy.symbols import p2, ml, m2, m

from pvpy.numeric import compile

from IPython.display import display

import sympy as sp

import numpy as np

~ 0.0s




from pvpy.functions.scalar import AO, BG, BO®, dBOO dp2, dBO dp2
from pvpy.symbols import p2, ml, m2, m

from pvpy.numeric import compile — R(,‘(lllil’(\\‘ ()111.\'
from IPython.display import display
import sympy as sp

import numpy as np

numpy and sympy

~ 0.0s



from pvpy.functions.scalar import AO, BG, BO®, dBOO dp2, dBO dp2
from pvpy.symbols import p2, ml, m2, m

from pvpy.numeric import compile

from IPython.display import display

import sympy as sp

import numpy as np

~ 0.0s

expr = (m**2 + p2) * AB(m) + BO(p2, ml, m2) + BOG(p2, ml, m2)
display(expr)
expr diff = sp.diff(expr, p2)
display (expr_diff)
expr_p2 8 = dBee dp2(6,ml,m2) + BO(O,m,m)
display(expr_p2 @)
~ 0.0s

(m? + p*) Ag (m) + By (p°, ma, ms) + By (p°, m1, my)

2B,

8B
(p*ym1,ma) + o (p*, m1,my)

ap

By (0,m,m) +

Ay (m) +

aBm
8p2

(0,my, my)

— Requires only

numpy and sympy




PVpy package

lar import A@, BG, BOO, dBOO dpz,
t p2, ml, m2, m
t compile

«  0.0s

expr = (m**2 + p2) * AB(m) + BO(p2, ml, m2) + BOB(p2, ml, m2)
display(expr)

expr diff = sp.diff(expr, p2)

display(expr diff)

expr p2 0 = B dp2(6,ml1,m2) + BO(O,m,m)

display(expr p2 @)

v 0.0s
[7?12 T P2} Ag (m) + By (P2: my, M) + By (Pz- my, my)
o8,
ap?

B

Ag (m) 4 w(pz,ml.mz) - (p*, ma,msy)

B

By (0,m,m) + o

(0,my, my)

Christian Verollet PhD-days IP21

— Requires only

numpy and sympy

— Define PV ob-

jects that behave

like sympy object
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PVpy package

expr _p2 0.deit(part =

“full”

5mi — 22m?mj + 5mi

6 4 2 2 4 l?i)
(—3m{ + 9mim; + Imim; — 3m3) log (E‘f) ‘ 11

expr p2 0.doit(part = "p

~ 0.0s
11
12

Christian Verollet

o (2 2
72(m3 —m3)

72 (m2 — m2)* 12¢

— Get symbolic expressions
depending on the kinematic

conditions for both the diver-

gent and finite part
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PVpy package

expr p2 O.deit(part = "full")

« 0.0s

e (ﬂ) | log( -  5mi—22mimd 4+ 5mi (—3mf + 9mim; + Imim; — 3m3) log [:—3) ‘ 1
S\, 12 72 (m? — m2) 72 (m2 — m2)* 12e

expr_p2_0.doit(part = “"pole”) — Get symbolic expressions
v 0.0s . . .
» depending on the kinematic
12 conditions for both the diver-

gent and finite part

— Use sympy library
to handle symbolic ex-

p ions as in Mathe-

matica
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PVpy package

expr_p2 ©.doit(part = "full")

v 0.0s

(—3mf + 9mim; + Imim; — 3m3) log [:—;) 11

loe (ﬁ*’) : _ 5mi — 22mim3 + bmi s
S\, 72 (m? — m2) 72 (m2 — m2)* 12e
expr_p2_0.doit(part = “"pole”) — Get symbolic expressions

v 0.0s . . .
» depending on the kinematic
12 conditions for both the diver-
gent and finite part
— Use sympy library
N . N expr_p2 O.doit(part = "full").series(m2, n=2)
to handle symbolic ex- & G
pressions as in Mathe- 15 (mf log (p)  log (m) . :
— ———log|— |- —="+——+0(m;log(m,
12 72 e 6 6 (ms log (m))

matica

Christian Verollet
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mu = 91

# Transform symbolic expressions into numpy numerical functions
al = compile( A@(m), mu_default = mu, part = “finite" )

b@ = compile( BO(p2, ml, m2), mu_default = mu, part = "finite" )
b0e = compile( BO@(p2, ml, m2), mu default = mu, part = "finite" )

G_symb = ( AB(ml) + AO(m2) - 4 * BOO(p2,ml,m2) + (ml**2 + m2**2 - p2) * BO(p2, ml, m2) )
G_finite = compile( G_symb, mu_default = mu, part = "finite" )
~ 00s



PVpy package

mu = 91
ad = compile( AB(m), mu default = mu, part = "finite" )
b@ = compile( BB(p2, ml, m2), mu_default = mu, part = "finite" )

b0e = compile( BO@(p2, ml, m2), mu default = mu, part = "finite" )

G symb = ( AB(ml) + AB(m2) - 4 * BOO(p2,ml,m2) + (ml**2 + m2**2 - p2) * BO(p2, ml, m2) )
G _finite = compile( G_symb, mu_default = mu, part = "finite" )

— Create numpy callable functions that behave well in the

limit of degenerate masses and low momentum
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PVpy package

mu = 91

ad = compile( AB(m), mu default = mu, part = "finite" )

b@ = compile( BB(p2, ml, m2), mu_default = mu, part = "finite" )
b0e = compile( BO@(p2, ml, m2), mu default = mu, part = "finite" )

G symb = ( AB(ml) + AB(m2) - 4 * BOO(p2,ml,m2) + (ml**2 + m2**2 - p2) * BO(p2, ml, m2) )
G _finite = compile( G_symb, mu_default = mu, part = "finite" )

— Create numpy callable functions that behave well in the

limit of degenerate masses and low momentum

print( a@(150) , b®(np.zeros(2), np.array([100,200]), np.array([100,150])),
G finite(np.zeros(2), np.array([160,200]), np.array([1606,150] )

" 0.0s

10.089558926742736 [-0.18862136 -1.31466962] [ -3772.42717885 -83826.69526718]
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Conclusion and perspectives

o Progress of the low mass search — next step is
pre-approval and 2024 data
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Conclusion and perspectives

o Progress of the low mass search — next step is

pre-approval and 2024 data

o Updated the S-method for Z, u™ = energy scale
calibration — currently comparing with results from
different methods
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Conclusion and perspectives

o Progress of the low mass search — next step is

pre-approval and 2024 data
o Updated the S-method for Z, u* = energy scale

calibration — currently comparing with results from
different methods

e Aquired an expertise in loop computations and EW
precision test with the SU(5) aGUT project
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Conclusion and perspectives

o Progress of the low mass search — next step is

pre-approval and 2024 data
o Updated the S-method for Z, u* = energy scale

calibration — currently comparing with results from
different methods

e Aquired an expertise in loop computations and EW
precision test with the SU(5) aGUT project

o Developped a package to summarize, need to add tensorial
decomposition and 3-points functions for induced couplings
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Conclusion and perspectives

o Progress of the low mass search — next step is

pre-approval and 2024 data
o Updated the S-method for Z, u* = energy scale

calibration — currently comparing with results from
different methods

e Aquired an expertise in loop computations and EW
precision test with the SU(5) aGUT project

o Developped a package to summarize, need to add tensorial
decomposition and 3-points functions for induced couplings

o Other projects using my previous experience: VLQ +
Composite Higgs
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Conclusion and perspectives

Thank you for your attention!
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BDT and DY killer validation
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Electroweak precision test of the SM with additional VLQ

tian Verollet PhD-d April 23th o



Electroweak precision test of the SM with additional VLQ

e Enhance SM with new fermionic multiplets of VLQ and look

at the constraints from flavor physics and EW precision test
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Electroweak precision test of the SM with additional VLQ

e Enhance SM with new fermionic multiplets of VLQ and look

at the constraints from flavor physics and EW precision test

o Large parameters space + mixing of fermion generations
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Electroweak precision test of the SM with additional VLQ

e Enhance SM with new fermionic multiplets of VLQ and look

at the constraints from flavor physics and EW precision test

o Large parameters space + mixing of fermion generations

d4k’ . i (ke +m1,) . 0 i ((k—p)oy? +maj)
= Z iu (v — ays);; ————i (V) —a'ys)

k2 — ml Vi @ (k — p)2 - m%j
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Electroweak precision test of the SM with additional VLQ

e Enhance SM with new fermionic multiplets of VLQ and look

at the constraints from flavor physics and EW precision test

o Large parameters space + mixing of fermion generations

d4k i(koy? +m1) . ’ ’ i((k—p)ov? +m2,)
- Z iy (v — a’YS)ij — W (U —a ’Y5) - B

k2 — ml 8 (%) (k = p)2 = m27j

— need to be done numerically to scan the parameter space
— PVpy
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Electroweak precision test of the SM with additional VLQ

e Enhance SM with new fermionic multiplets of VLQ and look
at the constraints from flavor physics and EW precision test

o Large parameters space + mixing of fermion generations

S parameter scan for two VLQ (2,1/6) (2,-5/6)
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Electroweak precision test of the SM with additional VLQ

e Enhance SM with new fermionic multiplets of VLQ and look
at the constraints from flavor physics and EW precision test

o Large parameters space + mixing of fermion generations

S parameter scan for two VLQ (2,1/6) (2,-5/6)

. 2000 =
Oblique parameters are 017
extremely sensible 0.150

1800
— need to be stable 0125
and accurate (PVpy) 1600 0100
- 0.075 ’
1400

1200 0.025

0.000

1000
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Electroweak precision test of the SM with additional VLQ

e Enhance SM with new fermionic multiplets of VLQ and look
at the constraints from flavor physics and EW precision test

o Large parameters space + mixing of fermion generations

S parameter scan for two VLQ (2,1/6) (2,-5/6)

. 2000 =
Oblique parameters are 017
extremely sensible 0.150

1800
— need to be stable 0125
and accurate (PVpy) 1600 0100
- 0.075

1400

Project ongoing, dif-

ferent combinations of -
0.025

multiplets are consid-
0.000

1000
ered 025 050 075
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