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Higgs production mechanisms and decay modes at ¢t e~

> Higgs strahlung is dominant Higgs
production mechanism at 250 GeV
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> Most frequent Higgs decay mode: H — bb
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> Extremly challenging in Hadron colliders: H — cc
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Semi-leptonic b / ¢ decays
» Number of B-/C-hadron semileptonic decays (SLD) in ete™ — bb events
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> Mis-reconstruction of bb invariant mass due to missing neutrino energy nv m,; [GeV]
from semi-leptonic decays

> Can the missing momentum be retrieved from event and decay kinematics?
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> Kinematic Fitting and Jot Error Parametrisation % > Porformance Rosults » S Conclusions
Concept of v-correction in a semi-leptonic decay W v
gl ()
Find semi-leptonic decay(s): Identify lepton in jet if present
— possible using detector’s high granularity > Closure test: fully cheated information
(ete™ — bb at +/5 = 500 GeV)

v

Find heavy-quark jets: ldentify b or ¢ jet — flavour tag

v

> Estimate neutrino energy from decay kinematics: 250
% N T T T T 350
> Assign BY or D° meson mass to mother hadron. o f 300
> Reconstruct flight direction of mother hadron from position of g 200:_
primary and secondary vertex. Wt 250
150 |~
> Calculate neutrino momentum: up to 2-fold ambiguity. o 200
> As proof-of-principle: CHEAT from MC truth 100 - I L
R - EL
50 [~ Meany 33277
- A o s
The neutrino momentum can be determined up to a two-fold ambiguity ok . . LI

50 100 150 200 250
. . . . . . g Ve [GeV
Can we use overall event kinematics to decide between solutions? = kinematic fit! BT (GevI

& ILD
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Correction for semi-leptonic decays )Kinematic Fitting and Jet Error Parametrisation ) )pe,ﬂ),ma"ce Results ) )Conclusions )
- - .
Kinematic fit

> Kinematic fit: adjustment of measured quantities under certain kinematic constraints:
> Energy and momentum conservation

> Invariant masses of particles

> Minimize x?:
XZ(U'>£7 f) = (77 - a)TV_l(n - a) - QATf(UH 5)

vector of measured kinematic variables ()

. Solution
Starting

point

. vector of fitted quantities
. vector of unmeasured kinematic variables
V': covariance matrix
X2 contours .

Lagrange multipliers

n
a
Co\nstraint ¢
A
| arXiv:0001.4656 | m f

(a,&): vector of constraints

+

Exploit well-known initial state in eTe™ colliders

= need error parametrization, in particular for jets
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Jet specific energy resolution

Parametrize sources of uncertainties (assumed uncorrelated) in jet energy measurements (ErrorFlow):
OEjet — ODet @ OConf ® ov D ocius D OHad

P opet: Detector resolution using track and cluster parameters

ocony: Particle confusion in Particle Flow Algorithm
DESY-THESIS-2017-045

Estimated based on jet energy and neutral hadron / photon energy fractions

» o, Semi-leptonic decays: error propagation from neutrino correction
currently none since cheating

> ocius: Misassignment of particles in the jet clustering, has not been included yet

oraq: Mismodeling of QCD effects in parton shower and hadronization, has not been included yet
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ErrorFlow: Jet Error Parametrisation from Particle Flow Objects (PFO)

Energy

Error estimation in PFO level: —0.08 e =+ ]
O Entries 748640
. =~ [ | Constant 0.03908 + 0.00006 7
> Photons: energy error is perfectly modeled. 8 L[ vean 002085 000135 1
A Sigma 0.9983 + 0.0013
(sigma ~ 1) 7 0-06 N
L Charged PFOs m
[a N Entries 714189
.. c | c 0.02253 + 0.00004 T
> Charged PFOs: uncertainties propagated from - [ e o037 £ 00022 _
track fit covariance matrix ©0.04 — ‘ 1‘329””"2 —
- Neutral Hadrons m
> uncertainties 30% too small c__U Entries 84089
> ible f . f K refitti [ | Constant 0.07276 + 0.00040 T
possible future improvement from track refitting = L vomn 093515 0.0019 |
with specific mass hypothesis after particle ID S 0.02 Lo 04244 £ 0.0020 ]
Z .
> Neutral Hadrons: energy and energy error are i
significantly overestimated. 0k !
work on improvement in progress. -10 5 10

(Erec - Emcp) / O
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ErrorFlow: Jet Error Parametrisation from Particle Flow Objects (PFO)

Angles

The angular uncertainties obtained directly from track parameters / cluster position errors
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= Scale 09 and o4 by factor ~1.3 (for photons) and ~1.8 (for neutral hadrons)
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Uncertaities in jet-level: Energy

— ———T T T T

o - O-Em Det u 0-Conf. OVEJet - oDet g

Propagation of errors from PFOs to jets: ;0-03 [ enies 23192 Entries 23170 [ |
o} L J

> Transform the Covariance matrix Of each PFO b i Constant  0.0277 +0.0003 Constant 0.01925 + 0.00019 |
(E,x,y,z for clusters, track parameters for charged) UCJ || Mean  0.06197 +0.01143 Mean  0.08785 +0.01460 ||

to (E,pz ,py,pz) -0002 __ Sigma 12400 Sigma 1.78 £0.02 __
() i J

» Add up covariance matrices of all PFOs % L 4
> Add confusion term for jet energy g 0.01+ —
> calculate using jet energy composition 2 : :

i gl Lt ]

» Transform to (E,0,¢,m) 0 T
-10 -5 REC MC 10
(EJet - Ejey )/ O,

Confusion term improves the estimate of the jet energy uncertainty, but not quite enough = need adjustment
= use scaling factor 1.2 in Kinematic fit
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[introduction » ) Correction for semi-leptonic decays »

Kinematic Fitting and Jet Error Parametrisation

Uncertaities in jet-level: 0 & ¢
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Jet angular uncertainties need scaling factor ~1.6
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Application of kinematic fit to ete~ — ZH — pjibb events

Parameters of jets and leptons are variated within their uncertainties to satisfy 5 constraints:
Conservation of momentum (hard constraints):

> pe: eTe crossing angle: 14 mrad b/c

Ype = /s X 8in0.007 = 1.75 GeV
> py: Spy =0 arXiv:0901.4656 b/c
> p. ¥p, =0

Conservation of total energy (hard constraint):
> By =24/ (35)? + (Spz)?

Constrain di-muon mass to agree with mz within its natural width
(soft constraint):

> mz=912GeV, om, = 2.42952
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Kinematic fit performance in ete™ — ZH — pjibb at /s = 250 GeV

without semi-leptonic decays
> pull distribution
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Improved kinematic fit performance with full CovMat of jets 4+ scaled jet energy uncertainty
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[ntroduction » ) Correction for semi-leptonic decays » » Kinematic Fitting and Jet Error Parametrisation » R s Eas
= 250 GeV (cntd.)

Kinematic fit performance in ete™ — ZH — pjibb at /s

without semi-leptonic decays
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Improved kinematic fit performance with full CovMat of jets + scaled jet angular uncertainties
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[introduction » ) Correction for semi-leptonic decays » ) Kinematic Fitting and Jet Error Parametrisation »
Higgs mass in presence of SLDs

v-correction and kinematic fit on H — bb

S L B B L B B B (%) 0-1_ 'H T b'E L L
. - B [ L - i
o . . g | —=— with 21SLD ]
oot f- fit probability _ [ 0.08 —= without SLD -
= . ] < [ —m— pure v correction (best pre-fit ) ]
é —s— with 21 SLD ] ~ L —=— pureKinfit 8
LICJ - Wlthout SLD ] ~10.06 [~ —#— v correction + Kinfit ]
a 0.04f .
1072 [ ]
0.02 - ]
P T R R PR 0 L ) _—

0 0.2 0.4 0.6 0.8 2l 80 100 120 140
P(x*) Invariant M, [GeV]

> Applying kinematic fit and v-correction gives huge improvement on Higgs mass reconstruction

DESY. ILa
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Conclusions

> Higgs mass reconstruction essential eg in ZZH vs ZH H separation (Higgs self-coupling measurement)

> Heavy flavour jets are essential for Higgs physics

> Correction of semi-leptonic decays of heavy flavour jets is important for Higgs mass reconstruction
> Neutrino momentum can be reconstructed up to a sign ambiguity
> Ambiguity can be resolved by kinematic fit

> Next: remove the partial cheating from the neutrino correction

+

> Kinematic fit exploits well-known initial state in e"e™ colliders and requires excellent understanding of jet

measurement

> ILD as a Particle Flow detector provides full detail for estimating jet measurement uncertainties

IL

O
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International Large Detector (ILD) | arXiv:2003.01116 |

> Momentum Resolution > Jet Energy Resolution (Epro 4+ EMC)
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International Large Detector (ILD)

> Impact Parameter Resolution, do
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Concept of v-correction in a semi-leptonic decay

v
w
Find heavy-quark jets: Identify b or ¢ jet — flavour tag ' vis
Find semi-leptonic decay(s): ldentify lepton in jet if present — X ®
possible using detector's high granularity
Estimate neutrino energy from decay kinematics:

Closure test: fully cheated information
(ete™ — bb at +/5 = 500 GeV)

> Assign BY or DY meson mass to mother hadron.
P Reconstruct flight direction of mother hadron from position of

primary and secondary vertex. SEr T T T T 350
> Calculate neutrino momentum: up to 3-fold ambiguity. :‘gzoo:— 300
As proof-of-principle: CHEAT from MC truth ‘%I : 250
> r
Lepton ID 150 : 200
> Flavour tag N
> Mother hadron mass 100 - 150
> Associate of reconstructed particles to secondary vertex 100
> Momenta of visible decay products sof- & 50
The neutrino momentum can be determined up to a two-fold ambiguity ok ! ! L ey e
50 100 150 200 250

MC
Can we use overall event kinematics to decide between solutions? = kinematic fit! ETiGevi

/;?S/Y\
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correcting neutrino energy

closure test: apply correction with fully cheated
information and compare with true neutrino energy

(E, p)-based approach

.

v ';300 :' L L L TS 11613 800
L W Q) : Mean x 33.316
I . ©250F L e 700
® vtS x E SWDevy 28536 —| 600
S 200F
O - |
i} ) 27 g - 500
Pv,L = —DPuis, L 150 - 3 — 400
v, || = ﬁ( A+ +VA%Z—-BD)n 1300
A= Duis,|| (2pvi5 1+ mvis - m%{) 100 :_
B = 4pms LE’L%ZS (2pms/ € + mz2)is - m%()2 50 :_ 200
D =Ej;, - pUiS’H E 100
. Pois (). SN S BN AT I 0
= Tpois 0 50 100 150 200 250 300
The neutrino momentum can be determined up to a two-fold ambiguity E\’:AC [Ge
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Correcting neutrino energy

E+p|

E-p)

Rapidity under Lorents-transformations ~ velocity under Galileo-transformations: w= wx+w’ ; w = %ln
w: rapdity in lab frame , w’: rapdity in rest frame of X |, wx: rapdity of X in lab frame

J— Closure test: fully cheated information

(eTe™ — bb at /s = 500 GeV)
¥ || ® vis . : ; - 350

;ZSO r
S F
3 2001 300
E, = Ex — Eyis , %_T X 250
Em‘sEm~e pvisH vis 150 |-
Ex = T m N 200
2 ¥
U’IS vis
- 100 |- 150
- m3 X -’-mmS F jr——
vis T 2m x L Envies 11613 100
m2. —m?2 50 = f Veany 33277
sy = £/ (EXTwis)2 2. F Swpen 20598 50
Puis) 2mx vis | r suvevy zmss
0 1 1 1 1
50 100 150 ZOA(}C 250
The neutrino momentum can be determined up to a two-fold ambiguity E" 1Gevl

Can we use overall event kinematics to decide between solutions? = kinematic fit!
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Event selection

Select eTe™ — ZH — pjibb events at /s = 250 GeV with (exactly) 2-leptons + 2-jets final state:

IsolatedLeptonTagging
Training for the IDR 500 GeV samples is used,

nJets
14

h_nLeptons_nJets
Entries 57016
Meanx  1.965

1. Lepton ID: p® Mean y 2
. . StdDevx 0.236
Deposited energy in subdetectors Sabevy o

2. Vertex: primary or secondary
Significance of impact parameters (do , 20)

3. lIsolated: not belong to jets - -
53853
FastJetProcessor

> Exclusive k; (Durham) algorithm (no overlay) ki
> Find smallest of (d;;,d;B)

dij = 2min(EZ, E?)(l — cos 6;5)

i,j: particles, B: Beam
> d;j < d;p: combine i&j as pseudojet(p): p; + p;
> d;p < d;jj: remove particle i from list
> Repeat iteration until d;; or d;g > dcut(threshold)

w

N I
LN IR D L I

=}

v b e v b b I
1 2 3 4 5

n

ol

ISOLeptons

for new software at 250 GeV yet!
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event selection

separate Higgs decay modes: H — bb , cheat from MCTruth

» =
1] £
70000 )
g E g Higgs Decay Mode
D C ~
60000 .
iy S Entries 98500
50000(—
40000(— g
r <
g 3
30000
20000—
r )
: 3
10000 S o)
£ ™~
: &
ot I

|
H.pb H-ct H-gg H- other
% of bb jets contain at-least one semi-leptonic decay = Frequent H — bb needs neutrino correction.
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Neutral PFO identification by Pandora

% = T T T
Q. 6 8
LL10 - Photons
C105 > Entries 750114
10* : g = E = . Neutal Hadrons
= g _ L L’E— Entries 84287
3 = 2
10 ==
102 —— 8
10 - ~ —
1 -

et Hr ¥V KO m KO ke n b X A I F I
True Part. Type

Srs

Majority of identified photons are true photons.
No explicit decision for mass of identified neutral hadrons due to their multiplicity.

=
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Pandora treatment with Neutral Hadrons

What Pandora does:

Cluster energy is assigned to PFO(massless) energy

EPFO = |ﬁPFO| = Ecluster

Neutral Hadrons are identified as neutron

neutron mass is set for PFO = incosistent 4-momentum!

CovMat of Neutral PFO is calculated (using inconsistent 4-momentum):

CovMat(p, E) = JT CovMat(Zeru, Eetn) J
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CovMat(p, E) of Neutral PFOs depend on the mass assumption.

Suggestion: Take consistent 4-momentum of massive neutral hadrons for CovMat calculations.
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CovMat of Neutral PFOs
Current CovMat calculation (MarlinReco/Analysis/AddClusterProperties)
Epro = |ﬁPFO| = Feu , Px = Eclu% y Py = Eclu% y Pz = Eclu%

Alternative CovMat calculation (taking consistent 4-momentum of neutral hadrons)

Epro = /|Pprol® + mipo = \/E%, +m}

2 2 2 2

rf—x zz rf—x Ty Tz

Eclu 3 _Eclu 3 _EcluTT 0 Eclu 3 7Eclurf3 7Eclurf3 0
2 2 2
xz T — z Ty r—y

J = _Eclu?g Eclu‘% _Eclu%g 0 o J = 7Eclu,r73 EcluT 7Eclu 3 0

- 2_,2 - zz z r2fz2
7Eclu% 7Eclu% Eclu% 0 _Ecluﬁ - clu%’s Eclu 3 0
z Y z 1 E_ z E_y E_ z 1

r IS T Eop "7 Eopy T Eoly T

using error propagation, PFO angular uncertainties are calculated directly from cluster position error:
96\2 2 20\2 2 20\2 2 | 90 96 20 96 20 86
9_(871) z“!‘(*) gy +(&) 02+318y xy“!‘%&o'xz‘i'ayazayz
27(8(15) w+(8¢)2 2_,_8(1)345

9¢ = \az oz Oy Oy

MUST: angular and energy uncertainties remain unchanged!
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CovMat of Jets

> AddClusterProperties/FourMomentumCovMat: CovMat(cluster/track) — CovMat(p, E)
» Current CovMat calculation (inconsistent 4-momentum of neutral hadrons):

EPFO = |ﬁPFO| = Eclu » Pz = Eclu% y Py = Eclu% y Pz = Eclu% y MpRO = Mn
> Alternative CovMat calculation (taking consistent 4-momentum of neutral hadrons)
Epro = \/IPprol® + mbpo = \/E3, +m2

']('xm‘ong) *)'](right)

2 2
z . rf—x xy z
Eclu 7Eclu % Eclu :j 0 ECZH r3 7Eclg 3 7Eelu Pos: 0
2 2 —
zy r—y yz — zy r _

7Eclu 3 El:lu 3 7F(1;1 r32 0 N E(:lu 3 E(lu 3 E(l( 0

3 z 7 yz n T — zz _ yz T
7E(:lu % 7Eclu 3 E(:lu - 7,3Z 0 EEClU r3 nglu z? EClUE 0
z Yy z 1 oz Yy i 1

s s s wrong Eciy'r Ecpy'r Ecpy right
> ErrorFlow:
CovMat(; CovMat(F, E) : 0%, = Ocons + 7
ovivia pJEt’ Jet oviviat(p, . UEjet = Oconf OEpro
PFO PFO

P MarlinKinfitProcessors:

COVMat(ﬁJEthet) - (U9jet » et o UEjet)
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ErrorFlow: Jet Error Parametrisation from Particle Flow Objects (PFO)

Angles

The angular uncertainties obtained directly from track parameters / cluster position errors

— e — T T T —A 0083 ———mT————7 "7
5 otons 5 r Photons ]
o 0.04 H enies 748640 “ _l o I [Enies 748640 E
~ Y || constant 0.02644 + 0.00004 X i \O 025 I | constant 0.02616 + 0.00004 E
[%2] || Mean 0.002624 + 0.001882 i wnY. | Mean  0.04462 £ 0.00189 ]
(@] L sigma 1.325 £ 0.002 i I |_sigma 1.322£0.002 ]
LL H Charged PFOs B LL [ [_Charged PFOs ]
0 0.03 Hewes 714189 — a 0.02 Hewes 714189 —
[ | constant 0.0394 +0.0001 1 c [ | constant  0.02354 + 0.00005 7]
['| Mean -0.0008227 + 0.0013243 7 |- | Mean  -0.005041% 0002061 -
8 | sigma 0.9583 £ 0.0013 ] 80 015 [ LSoma 113720002 1
N .02 H__Neutral Hadrons ] N I- | _Neutral Hadrons _| ]
NO. — I [Entries 84089 ]
(] | Eres o069 1 8 [ | constant 0.01203 + 0.00008 ]
[ | constan + ]

- 0.01243 + 0.00008 -

E Constart 0.01 - vean  -0.0353+0.0099 —
|| mean  -0.008849 = 0.009656 E . Cl Some L ot1e 0010 ]
6 H sigma 1.802 £ 0.010 E B - — -

o

i O ; ”
-5 0 5 10 -10 -5 0 5 10

(Brec ~ Buce) / g ((PREC )/ o

|
[
o

= Scale 0¢ and o4 by factor ~1.3 (for photons) and ~1.8 (for neutral hadrons)
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Uncertaities in jet-level:
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Jet angular uncertainties need scaling factor ~1.6
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Neutrino correction hypothesis

Assign semi-leptonic decays to jets

Add neutrino momentum to 4-momentum of assigned jet:

Test three hypothesis for neutrino energy in each semi-leptonic decay: E; , E, , 0

3"9LD combination of E,’s for adding to jet 4-momentum:

Number of semileptonic decays in a jet: nSLD = nSLDB + nSLDC

Example:

If an event contains two jets: jet-1 contains 2 semi-leptonic decays and jet-2 contains 1 semi-leptonic decay,
27(=3? x 3') combinations of E,'s are available for neutrino correction in the event:

> jet-1:

> jet-2:
comb. 1 2 3 4 5 6 7 8 9
ol | - | +]0| -] +]0]-1+F]0 comb. 1 i g
P2 |- |- |-+ +]|+]0]JO]O Pv,3

Puv,1 + Pu,2 is added to 4-momentum of jet-1 and 7, 3 is added to 4-momentum of jet-2.
Pu1 + Puv,2 + Pu,3 = 0 allows fitter to neglect neutrino correction

Combination with highest fit probability is chosen as best neutrino correction.

(Ao

( Desy. ILB
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Simple neutrino correction for Higgs mass reconstruction
DESY-THESIS-2016-027

> Neutrino energy correction: 04000 | ZHH (etetbbbb) et */ndl 2705114
; semilep. b/c corrected Constant 3663 = 22.1
Estimating neutrino energy as a fraction of corresponding > ISR considered Mean  -0.0635 = 0.0079
03000 | Sigma  0.7833 = 0.0108
lepton energy: = C

8 L 2 1 ndf 36.01/14
corr __ . _ . 1 _ [ Constant 3504 = 22.4
jet T Ejet + Ev = Ejer + (w l)EZEP 52000 - Mean  0.05729 = 0.00672
[ [ Sigma 0.7973 = 0.0115

> Uncertainty on jet energy parametrised as: [ ]

1000 |~ -

corr 100% [ ]

ol === Gd0o X ]

E]et /Ejet @ v - -

2 9 () \2 2 1 2 0 ;

o = (4a35) Biep + (3 — DAER,, -10 -5 0 5 10

pull(E)

> Fixed uncertainties on angles: Blue: before neutrino energy correction
Abjer = Agjer = 100 mrad Orange: After neutrino energy correction

Simple correction to jet energy improves jet energy pull distribution as a measure of fit performance.

(’\ IL2
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https://bib-pubdb1.desy.de/record/310520

Simple neutrino correction for Higgs mass reconstruction

%, 1.2 | ZHH (Ibbbb) ' ' -]
A [ —— ISR not considered ]
Al 1k ISR considered —
~ [ semilep. b/c corrected ]
0 osk ISR not considered ]
o "~ F —— semilep. b/c corrected
Y [ ISR considered DESY-THESIS-2016-027
o 06

04F

02F

0 e 1 1 =
0 50 100 150 200

M(H1) [GeV]

> Bias and assymetry in mpy is removed by correcting jet energy and adding ISR

o

2
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Error flow and application in kinematic fit

DESY-THESIS-2017-045

Jet specific energy resolution for ete™ — ZH — qgbb process at Vs = 350 GeV

Vs = 350 GeV

1

Full 4 x 4 CovMatrix on 4-momentum of jets o(p, E):

5C + ISR and Semi-leptonic Corr.

» opet: computed using subdetector momentum/energy
resolution

> oconys: computed using jet energy and particle content
(charged, neutral and photon)
> o, =0.73.E;

> OHad, OClus are not accounted for error flow procedure yet.

Error Flow

~ o=1.2/E
107

Normalised Entries / 0.01

Fixed (and wide) angular resolution: og = 04 = 100 mrad 10°%

Kinematic fit: vary jet quantities (E,0,¢) within uncertainties
(0E.00,04)
Improved fit probability by applying Error Flow on jet energy

TR 1|

-3
1075 01 02 03 04 05 06 07 08 09 1
Fit Probability

= Further improvements by error parametrization and handling sl-decays
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fit constraints

momentum conservation: p,

ISR is initialized to satisfy momentum conservation on z direction

> by error flow on jet ener
Y : 24 > by error flow on CovMatrix (new)

x10°°

3 90 DESY-THESIS-2017-045 0,05
o 80 E e E E without correction
Z F : (s = 350GeV £0.045— Entries 42096
@ 70k S F Mean  -0.09866
8 7oF 0.04/— Std Dev 6.735

= F (s = 500GeV £ - -

€ 60 0,035 with ISR correction
w B Entries 42096
? sob 0.03F Mean  -0.1009
27t E StdDev  6.932
g 40f 0.0251 with v correction
5 0.02E Entries 42096
Z 3 E Mean -0.07318
E Std Dev 4.75

20 E

0.01—

10 E

0 1, I kst | 11
50 40 30 20 10 0 10 20 30 40 50 T N e o TR a—T
fp‘/ GeV f, [GeV]
anguiesresolution for individual jets: improved constraint on momentum conservation IL
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fit constraints
momentum COI]SeYVHtiDI]: P

ISR is initialized to satisfy momentum conservation on z direction

> by error flow on jet ener
y : 24 > by error flow on CovMatrix (new)

x10
3 90 DESY-THESIS-2017-045 l' ' 0.05
0] o B c E
80F anne 3 o E without correction
Ay /s = 350GeV £0095; Enties 42096
3 70F F | E ~ 0.04F- Mean  -0.04295
E E =L (s = 500GeV E StdDev  6.727
w 60 3 3,51 E 0'035? with ISR correction
® sob Pk E 003 Entries 42096
27F ik E E Mean  -0.04813
S sf i i 3 0.025- StdDev  6.895
5 F ;’ EE E 002 with v correction
Z 30 Fd — E Entries 42096
o [ ] ] = Mean  -0.004718
20F Jf “ 3 £ Std Dev 4717
: £ £ 3 0,01
10F -,57’#" %"t# = E
0F 2 bt Lt i : i 1o
-50 40 30 20 10 0 10 20 3°f /% \5;0 026~ 30 -20 -10 0 0 20 30 _ 40
b, e fp [GeV]
y
anguiesresolution for individual jets: improved constraint on momentum conservation IL
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Fit constraints

Momentum conservation: p,
Adding 4-momentum of neutrino improves jet fit object initialization

» DBD 350/500 GeV samples

3
909

» MC-2020 250 GeV prod. samples
DESY-THESIS-2017-045 >009

80

without v correction
Entries 42096
Mean 0.0152
Std Dev 9.243

=)
=)
=]

et
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70

=]
o
<

s =
L] Vs = 500GeV with v correction

Entries 42096
Mean 0.01818
Std Dev 8.1
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=)
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30 003
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Proper neutrino correction for jets: improved constraint on momentum
®
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fit constraints
energy conservation:

Neutrino correction (best pre-fit p,, for succesful fits) improves start values = better fit object initialization
» DBD 350/500 GeV samples

403 > MC-2020 250 GeV prod. samples
5 SOy > o007
O 45F i 3 8 r without v correction
h : (s = 350GeV ] — 006 Entries 42096
o 40 - = - L _
87F - E .B E Mean 12.1
.E 35F L) Vs = 500GeV E E 0.05]- Std Dev 13.16
l_g 3ok E '-'; r with v correction
¢ b | DESY-THESIS-2017-045 3 © ooa |Enties 42096
= 25F E T r Mean -7.279
E b F 3 § oo | Std Dev 10.86
o E 3 ] > C
Z sk o E F
155_ Fe E 0.02]—
10F J,/'I‘P E F
E % E r
5F % 3 001~
E A 3 -
E -.«---'""“'‘...--r-""""”,r 3 r
STl "L A I R I R U I
200 150 100 -50 0 50 %0 80 60 -0 20 0 2040
fe, ! GeV fo [GeV]

COM

By neutrino correction, inital value of constraint function closer to target = fit should work better!
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