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K0 → π0 π0

At last optimization meeting, I showed 
distributions for

e+e- -> Z0 Higgs
             \
              \---> K0 K0bar
                     \
                      \---> π0 π0	
															at	250	GeV				

❖ This	is	a	quite	rare	process,	it	sets	a	scale	for	where	we	would	like	
to	have	sensi<vity.	But	what	about	all	Higgs	>	strange?
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K0 → π0 π0 in Higgs → s sbar 

e+e- -> Z0 Higgs
        \    \
        μ+μ-   \---> s sbar
                      \
                       K0
                        \---> π0 π0	
															at	250	GeV				

How	well	can	we	tag	inclusive	Higgs		-> s sbar	with	K0-> π0 π0?
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K0 s @ 250 GeV
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14,000 evts 
Z>μ+μ-,  H>hadrons

3,000 evts 
Z>μ+μ-,  H>s sbar

<E>=5.0 GeV <E>=8.7 GeV

Pythia 8.306
Event counts

not properly

normalized
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π0 s @ 250 GeV
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14,000 evts 
Z>μ+μ-,  H>hadrons

<E>=2.8 GeV<E>=2.6 GeV

Pythia 8.306
<E>=4.1 GeV

π0 s from K0 s π0 s from K0 s 
<E>=2.4 GeV

3,000 evts 
Z>μ+μ-,  H>s sbar

Event counts

not properly

normalized



J. 
Br

au
  -

 2
2 

Se
pt

em
be

r 2
02

1
Si

D
 M

A
PS

 D
ig

ita
l E

C
al

γ s @ 250 GeV
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14,000 evts 
Z>μ+μ-,  H>hadrons

<E>=1.4 GeV<E>=1.3 GeV

γ s from K0 s 
<E>=2.0 GeV

γ s from K0 s 
<E>=1.2 GeV

3,000 evts 
Z>μ+μ-,  H>s sbar

Pythia 8.306 Event counts

not properly

normalized
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γγ mass @ 250 GeV
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14,000 evts 
Z>μ+μ-,  H>hadrons

3,000 evts 
Z>μ+μ-,  H>s sbar

σE(γ) = 0.15 E(γ)
γ energy smeared

Pythia 8.306
Event counts

not properly

normalized
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γγ mass @ 250 GeV
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14,000 evts 
Z>μ+μ-,  H>hadrons 

Eγ  > 1 GeV

3,000 evts 
Z>μ+μ-,  H>s sbar 

Eγ  > 1 GeV

σE(γ) = 0.15 E(γ)
γ energy smeared

Pythia 8.306
Event counts

not properly

normalized
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K0 > π0π0 mass @ 250 GeV
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14,000 evts 
Z>μ+μ-,  H>hadrons

3,000 evts 
Z>μ+μ-,  H>s sbar

σE(γ) = 0.15 E(γ)
γ energy smeared

π0π0 π0π0
Event counts not 


properly normalized
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π0π0 mass @ 250 GeV
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14,000 evts 
Z>μ+μ-,  H>hadrons

3,000 evts 
Z>μ+μ-,  H>s sbar

π0π0 π0π0

All four Eγ >1 GeV

This is a first look - optimization still to come

σE(γ) = 0.15 E(γ)
γ energy smeared

Event counts not 

properly normalized
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Summary
❖ Higgs > hadrons

❖ 14,000 events

❖ 18,400 K0short

❖ <E> = 5.0 GeV

❖ 5,500 K0 -> π0 π0

❖ <Eγ>=1.2 GeV

❖ Higgs > strange

❖ 3,000 events

❖ 4,250 K0short

❖ <E> = 8.7 GeV

❖ 1,300 K0 -> π0 π0

❖ <Eγ>=2.0 GeV

11
Working on optimizing reconstruction

Event counts not properly normalized
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Still to do

❖ Now need to put these distributions into                      
SiD MAPS Digital ECal to study reconstruction.
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