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New materials which might be presented at ALCW 2018



This talk will update one given by Tomohiko in 
Strasbourg on October 24, 2017. 
   
Tomohiko showed the updated results in the S&A 
meeting on December 20, 2018 

More complete BG (missing phase space  in  low ee-pair 
invariant mass plugged, 2-photon ae→3f included 

Consistent selection cuts for all benchmarks, final states, 
and beam polarizations 

Global mass fits with improved edge detection 

Suvi’s new plots for Model parameter extractions  
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Previously	missing	phase	space	in	4-fermion	backgrounds	 (due	to	generator-level	cut)
is	now	supplemented	 by	including	additional	 samples	(full/fast)
[Thanks	to	H.	Ono,	A.	Miyamoto,	M.	Berggren]

nGMM1

Tomohiko



1. Pair	of	isolated leptons (e	or	μ)	[preselelection]
2. Visible Energy	in	the event	<	25	GeV
3. Missing Energy	in	the event		300	GeV
4. Missing |cosθ|	<0.98
5. No	BeamCal hits
6. #	of	tracks with pT>2	GeV =	2
7. Lepton	pT >	2.3	GeV,	|cosθ|<0.95
8. di-lepton	coplanarity <	0.8
9. di-lepton	|cosθ|<0.98
10.di-lepton	mass	cuts	for	di-lepton	energy	measurement	

(process-dependent)

Event Selection (N1N2)
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Consistent	across	all	benchmarks	(ILC1/ILC2/nGMM1)	[except	#10],	final	states	
(e/mu),	 and	beam	polarizations.



1. One isolated lepton	(e	or	μ)	[preselelection]
2. No	BeamCal hits
3. Lepton	pT >	5	GeV (suppress two-photon background)	
4. #	of	tracks in	event	>=	4	 (suppress	ae_3f	background)
5. Missing Energy	>	400	GeV
6. Missing |cosθ|	<0.99
7. Visible Energy	<	80	GeV
8. Each	jet|cosθ|<0.98
9. di-jet	coplanarity <	1.0
10.Angle between lepton	and dijet system |cosθ|<	0.2

Consistent	across	all	benchmarks	(ILC1/ILC2/nGMM1),	final	
states	(e/mu),	and	beam	polarizations.

Event Selection (C1C1)
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The event selection is much tighter compared to previous results. This is to 
ensure the removal of the 2-photon and ae_3f backgrounds.
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Kinematic Edges: ILC1 (N1N2)
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The kinematic edge is modeled as: straight line (signal) + exponential 
(background). The precision is estimated using toy MC experiments.
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The kinematic edge is modeled as: straight line (signal) + exponential 
(background). The precision is estimated using toy MC experiments.
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J/ψ masses are 
a bit off: will be 
investigated
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.. Jet mass set to zero

.. Mass of neutral jet component set to zero

• Naïve reconstruction of di-jet mass suffers from heavy tail
• Dominant effect: neutral reconstruction (NOT detector resolution)
• Set only the neutral component of the jet to have zero mass à improves 

core reconstruction but the tail remains
• Set jet mass to zero à overcompensation in the core but reproduces the 

edge à used in this study.

Di-jet Reconstruction
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• The core is model with a straight line, while the tail is model with an 
exponential. The intersection is extract as the edge. The precision is estimated 
using toy MC experiments.

• A shift in the extract value (bias) is seen.  This is correct by a scaling factor.
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• The core is model with a straight line, while the tail is model with an 
exponential. The intersection is extract as the edge. The precision is estimated 
using toy MC experiments.

• A shift in the extract value (bias) is seen.  This is correct by a scaling factor.
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• The core is model with a straight line, while the tail is model with an 
exponential. The intersection is extract as the edge. The precision is estimated 
using toy MC experiments.

• A shift in the extract value (bias) is seen.  This is correct by a scaling factor.
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