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Results - opened signal regions

Opened signal region: 1 observed event

Expected (SM) signal events
0.267± 0.001stat ± 0.020syst ± 0.032ext

Expected background events
0.15± 0.09stat ± 0.01syst
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Figure 4: Signal acceptance in bins of P⇡+ estimated from MC. Dots correspond to the accep-
tance in region 1 plus 2. The value of P⇡+ corresponding to each dot is the average of the actual
momentum distribution in the relative momentum bin. Vertical bars are the statistic plus sys-
tematic errors summed in quadrature. The horizontal bars indicate the 5 GeV/c bin size. The
same 3% relative systematic uncertainty (see text) is assigned to each point. Blue and red boxes
are the acceptances in region 1 and 2, respectively. The vertical size of the boxes corresponds to
the statistic plus systematic errors.

of this simulation proceeds through the evaluation of ⇡
+ losses due to the multiplicity rejection

criteria. This estimate makes use of a sample of K
+
! ⇡

+
⇡

0 decays selected both on control
data and MC requiring two photons in LAVs’ 2-11 and no activity in LAV1, LAV12, LKr, IRC
and SAC. Once the e↵ect of random activity is subtracted from data using K

+
! µ

+
⌫ events

(see section 3.2.3), the measured losses quantify the e↵ect of ⇡
+ interactions both in MC and

data and amount to 9.9% and 13.1%, respectively. This result indicates that MC reproduces
⇡

+ interactions with 30% accuracy. Because K
+
! ⇡

+
⌫⌫̄ simulation accounts for about 10%

signal losses after photon and multiplicity rejection, a systematic uncertainty of 3% due to the
simulation of ⇡

+ interactions is assigned to A⇡⌫⌫ and propagated to SES.

3.2.2 Trigger E�ciency

The logical AND of the following conditions forms the first level (L0) of the PNN trigger mask:
L0Comb, L0LAV and L0Calo, with L0Comb the logical AND of L0RICH, L0NewCHOD, L0Qx and L0MUV3.
The symbols L0RICH and L0NewCHOD stand for the conditions on the RICH and NA62CHOD
signals to positively identify a ⇡

+, respectively. The RICH is taken as the reference time of
the trigger. The condition L0Qx indicates the veto requirement on final state topology with
signals in crossed quadrants of the NA62CHOD detector; L0MUV3 designates the veto condition
on events with hits in MUV3; L0LAV and L0Calo mean the veto conditions on LAV12 and LKr,
respectively.

9

§ Accettanza PRIMA di applicare il ‟Box cut”:

§ Accettanza DOPO l’apliccazione del ‟Box cut”: ~2.8%
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Eventi con CDA alto e senza il CHANTI in veto

Upstream background

Possible sources:

decays along the beam line

particles interactions with the
beam tube or the GTK material

accidental matching between
the K+ and the ⇡+ tracks

Strategy:

Identified and studied inverting
K-⇡ matching requests

Data-driven estimation of the
contribution

Box cut reduces the signal
acceptance by ⇠ 35%

Expected background estimation in the signal regions:

Nexp
upstream(SR 1 and 2) = 0.050+0.090

�0.030
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Riduzione dell’accettanza fra 35% e 40%
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Giuseppe Ruggiero - PNN Analysis Meeting

𝛑+𝛑𝟎 Yield Per Run vs Intensity 

05/09/2018

• Average number of π+π0 vs averge value of the intensity (from GTK) per Run

2016 
2017
2018

Extrapolation 
from 2017

~10% less yield in 2018
Calibration / analysis refinements

Nominal 
intensity

§ Aumento di ~60% nell’intensità del fascio (atteso lieve peggioramento nel random veto) 
§ Un fattore circa 10 nel numero di burst acquisiti nel 2017 rispetto al 2016

• Più giorni di presa dati
• Miglior efficienza di acquisizione 

2018 non ancora 
riprocessato
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Interventions to reduce the Upstream background

3

3

September 2017 June 2018

September 2017 June 2018

3

Activities 
• The new collimator was aligned on Wednesday, the 20 of June, in the 

afternoon 
 

• The shielding for the CHANTI rack was put back in place 
 

 

Mauro Piccini INFN - sezione di Perugia K+ ! ⇡+⌫⌫̄ @ NA62 Barcelona, 23th July 2018 24 / 31



14/09/2018 7

2016 2017-18
• Intensity vs nominal 30 ÷ 40%
• K − π efficiency 73 ÷ 75% Kucerova, G.R.

• K − π mis – ID 1% (3.5% no K) “

• π1π2 yield / burst 150 ÷ 200
• Random Veto 24% Corvino, Martellotti, Peruzzo, Velghe

• Trigger efficiency 88% Romano, Marchevski

• π1 ID with calorimeters 77% Aliberti, Petrov, Zamkovsky

• π1 ID with RICH 80% Brizioli, Volpe

• m6788
9 tails π1π2 1.3×10;< Kucerova, Koval, G.R.

• m6788
9 tails K=9 0.25×10;< “

• π2 Efficiency 2.5×10;> Corvino, Martellotti, Peruzzo, Velghe

• µ1 Efficiency with calo. 0.5×10;@ Aliberti, Petrov, Zamkovsky

• µ1 Efficiency with RICH 2×10;< Brizioli, Volpe

Due tabelle dell’analysis coordinator Giuseppe Ruggiero all’ultimo meeting:
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• Signal: Schuchmann, 
Marchevski

• π"π# Background:
• K%& Background: Brizioli

• Other background 
from K decays:

• Upstream background: Graham, Lollini

Expectations from ‘17 – ’18:

Limitandoci all’analisi pnn, molti altri contributi non evidenziati dalle precedenti 
tabelle su: prestazioni GTK, efficienza di trigger di L0, utilizzo del CHANTI.

Alcuni effetti favoriti dall’avvio del gruppo italiano di analisi sono visibili; si può fare 
di meglio


