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Overview

- NA62 Experiment
- Motivation
- Experimentaktrategy
- Detectordescription

- LargeAngle photonVeto (LAV):
- Mechanicalbndreadouidescription
- Testbeams
- MonteCarlosimulation
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Physic case

The NA62 experiment aims to detéatw Physiceffects from
measurements of rak@aondecays.

In particular, it aims to measure the Branching Ratio of th
ultra-rare decay K- p* nn with a 10% total uncertainty.

SM proceeds through loops, suppressed by GIM.
SM theoretical estimatiarBR=(7.8IN0.75\0.29)x 10

NP effectanay induce-O(10%)deviation.

Experimental status: 7 decays observed o b
(E787/E949 at BNL) => 17.3, +115| 10 11 =we 5,
BR(K*- p* nn) will give the first direct ////4
determination of the CKM elementV 5 e o
252 1%//////4 9xBgy
14.1 % F\,.mssm / 2 // 5x By,

58 80 10.2 124 14.6 168 190 21.2 234 256 27.8
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Experimental Strategy

NAG62 aims to measure the€"- p* n n Branching Fraction with a

Signal/Backgroundatio of about 10

Intense beam needed to collect 100 signal events in 2 years of data taki

with a 10% selection efficiency

3x10' protons on Béarget per pulse

4.8/16.8 s/s duty cycle

800 MHz, 75GeV/cunseparatedadronbeam with 6% K
40 MHz of K decay in a 60 m lorfgducial region

The main challengaeaching a background rejection of#@gainst main

decay modes
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Experimental Strategy

Kaon decayswith only one chargedparticlein final statemustbe
rejected
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Experimental Strategy

Kaon decayswith only one chargedparticle in final statemustbe

rejected
Kinematicsrejectionagainstmainmodess ~10¢

Kinematicsrejectionagainstubleadinanodesof ~10°
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Experimental Strategy

Escaping neutrinos do not allow kinematic closure

I Redundant Particle lin order to reject decays not
kinematicallyconstrained

I High efficient and hermetic photon varorder to reject
decays with photons

Particle ID detectors: calorimetemuonveto, Cherenkov

Photon veto detectoreomposite calorimeter system
Common requiremenExcellenttiming (150ps) due to the high rate
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NAGZ2 apparatus

LAV IRC
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Hadron Beam
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K => M. Fiorini (55) and G. Aglieri Rinella (369)
CHANTI => G. Saracino (389)

STRAW => A. Sergi (135)

RICH => M.Pepe (9)

Trigger => G. Lamanna (108)

NAG2 apparatus
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rge Angle photon Veto (LAV)

LARGE ANGLE VETOES REQUESTS

Photoninefficiency: 10+for E down to O(100 MeV)
EnergyResolution: 10% at 1 GeV

Time Resolution: betterthan 1ns

Angular region covered: 8- 50 mrad

Main purpose: K+- p*p°rejection at 18level
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rge Angle photon Veto (LAV)

LARGE ANGLE VETOES REQUESTS
Photoninefficiency: 10+for E down to O(100 MeV)
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Time Resolution: betterthan 1ns
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Our base line solution reuse O&AL lead glasfrom the electromagnetic
calorimeter (barrel). These are arrangestanygered layer@ or 5 depending to
the module position). Theholedetector needabout 2500 blocks.
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Inefficiency measurement

We havehad onlyone opportunity to measure tI e S i
inefficiency. ™
Thetest took place atest Beam FacilityBTF) at
LaboratoriNazionalidi Frascati The BTF

provides an electrons beam wehergy from 100
to 5S00MeV.

A scintillating palettes/holes taggisgstem
providesSingle Electrorevents.

Beam
|—
Finger \N
J Hole ¢//

Vito Palladino, TIPP 2011
Hole

The BTF Tagging System

90 cm
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Inefficiency measurement

Single electron selection
£ MC =T
=T i Data =
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Block commissioning

All the blocks need to benaracterized
The test we developed is able to measurg#ne versus voltagaipply
curve, using light from a temperature stabilized LED.

Equalization is then performed using Cosmic Rays.
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M he Large Angle Veto (LAV)

Vito Palladino, TIPP 2011
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ANTI readout

LAV readoutelectronicswill use,in orderto reducecosts, Time
OverThresholdechnigue

FromthemeasuredoT, thesignalchargecanbeevalauted

Analog signalsare discriminatedand a digital outputwith a time
width equalto ToT is produced

by i

Threshold
YA TTER Y B BT SOV AW

Digital LVDS Out ‘ TDC ‘ ToT
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Electronics
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ANTI Al Test

Module Al has been sent to CERN. It was installedbabeam line where
SPS provides different kind of beams (electronsrandng and energies.

The test was able to check the correct blocks equalizationadidateToT
technique.




Time over threshold (TDC counts)
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ANTI Al Test: results

ToT versus QDC plot showed a deviation from expected behavior.
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Time over threshold (TDC counts)
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ANTI Al Test: results

ToT versus QDC plot showed a deviation from expected behavior.
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Explanation observed ringing due to
parasitic inductance. The TDC cannot
distinguish two consecutive threshold
crossings occurring within less than 5ns.

Attt A NS Nt nan

V
\/ threshold

———
I |

0

200 400 600 800 1000 1200 1400 1600 1800 2000

QDC-pedestal (QDC counts)

LI

Vito Palladino, TIPP 2011 22



Time over threshold (TDC counts)
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ANTI Al Test: results

ToT versus QDC plot showed a deviation from expected behavior.
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Solution Effect can be mitigated by
Inserting a suited resistor => change HV
dividers
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A2 test

A second module with updated dividers, has been constructed. A test has been
at CERN in August 2010.

The test took place at PS experimental ared/i®2d e p- mbeam energy is in
range 0.3 to 1GeV/c. TwoCherenkov detectorend a series afcintillating
paletteswere used to tag electrons.

PERCENT

p (GeVic)
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A2 test

A second module with new dividers, has been constructed. A test has been don
CERN in August 2010.

It aims to validatenew dividersolution and to measure linearity of response, ener
and time resolution.

Time over threshold (TDC counts)
S

QDC-pedestal (QDC counts)
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A2 test

A second module with updated dividers, has been constructed. A test has been
at CERN in August 2010.

It aims to validatenew dividersolution and to measure linearity of response, ener
and time resolution.
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A2 test: linearity

Response linearity (electrons beam) has been proved in the range 0.3G&puC,2
for both charge andloT.

The threshold applied was 4mV, well above the observed noise level
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A2 test: energy resolution

Energy resolution has been
measured In the same range
4mV threshold.

Both Q andloT have been
used.

Fitting function:
A/ a@eV] + B/E[GeV] + C

o(Q)kga» ®C)

<
W

0.2

0.1

oE/E = 0.086/VE[GeV] + 0.13/E[GeV]

:_ Q from QDC

(T from TDC)

0 0.5 1 1.5

2 2.5
Energy (GeV)

oE/E = 0.092WE[GeV] + 0.05/E[GeV] + 0.025
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A2 test: time resolution

Time resolution has been measured using trigger time given by palettes usec

tagging incoming particles and Cherenkov detectors .

Time slewing correction has been applied using the signal shape assumptior
V() ~taeht

In order to subtract the jitter induced by trigger we used the time difference o

two consecutive blocks.

2
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1 Lo
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025 | :
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MonteCarlo simulation

A detailed MC simulation has been implemented in order to study in the LAV
apparatus response and its inefficiency.

Starting from the single photons incident on photocathode MC is able to reprod
the signal shape of the PMT and evaluate the TOT.

A preliminarydata/MC comparisohas been done using the data collected during
A2 test.

PMT_IN_Block73033

Signal (mV) N photo electrons E;:::S 12.-1,,2
80 i1rr[r1rr]111r LILIL 11|1]T1rr[rr1|]1111[rr RMS 4.?63
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MonteCarlo simulation

A detailed MC simulation has been implemented in order to study in the LAV
apparatus response and its inefficiency.

Starting from the single photons incident on photocathode MC is able to reprod
the signal shape of the PMT and evaluate the TOT.

A preliminarydata/MC comparisohas been done using the data collected during
A2 test.
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Conclusions

Large angle vetoes thorough and intense R&D phase completed.
Efficiency validated. Time, energy resolution and linearity fulfill requirements ir
the energy range [0.3,@gV/c

Massive production started, up to nbwe out of twelvestations are
ready. These stationgll be installedin July 2011. All stations will be
ready for late 2012.

Accurate MC studieengoing forprecisegeometrical and photonuclear
efficiency assessment.
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Experimental Strategy

Kaon decayswith only one chargedparticle in final statemustbe

rejected
Kinematicsrejectionagainstmainmodess ~10¢
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Experimental Strategy

Kaon decayswith only one chargedparticlein final statemustbe
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NAGZ2 apparatus
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NAGZ2 apparatus
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% he Large Angle Veto (LAV)
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