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NA62-North Area at CERNVA6Z Q)
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Obiettivo dell’'esperimento NAGb.

(Perché K*— mttwv ?)

FLAVOR CHANGING DIAGRAMMI DI FEYNMAN
NEUTRAL CURRENT AL SECONDO ORDINE

u,c,t

| - SENSIBILE. ALLA FISICA 6.LTRE.IL MobELLo STANDARD

> FORTE SEGNATURA SPERIMENTALE (nello stato finale solo un %)
> BR-(K +—>nfvv)(SI\i|) =(8.22 = 0.84-)-10'1-1 - -

> BR(K*—1r*v)(EXP) = (17. 3"113 )10

(7 events @E787/E989, Phys. Rev. Lett. 101, 191082 (2008))
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Obiettivo dell’'esperimento NA62 Q
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Decadimenti di fondo NA62 Q
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- Decadimenti di fondo
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- Decadimenti di fondo ~ NABZ ()
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Identificazione eventi

NA6Z

=(F-P)

m iss

= (-]

miss

% Kinematical rejection (~10)
s Particle identification and timing (“ 0:3)

.oPhoton/Muon Veto (~10%)

Impose requirements on GigaTracker:
o(pe)/pk = 0.2%, o(0x) = 16 prad, o(t) < 200 ps
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~ ldentificazione eventi WAEZQ

PO .

b e

1.KINEMATICAL REJECTION _ F
»K* time, direction, momentum (GTK) ‘ K
>t ( and charged part.) time, direction, momentum (STRAW)

| 3.VETO |
>Photon Veto detector (LKr, IRC,SAC, LAV) |
B >Muon Veto detector (MUV) '
8 >Charged particle veto detector (CHANTI)

2.PARTICLE IDENTIFICATION
»K* identification (CEDARY)
>t/ separation (RICH)

INOLTRE
»>Minimize interaction (Multiple scattering) - low mass detector, vacuum

»Statistics (Ultra Rare decay — exp. uncert.)=> high intensity beam
(time resolution request)
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CEDAR
Differential Cerenkov
for positive
identification of kaons.

Apparato sperimentale
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Straw-tubes chambers
(Vacuum spectrometer).
Momentum, time and
/ angle of secondary beam
charged particle.
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secondary beam
charged particles

identification.

Silicon beam
spectrometer
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Target
(Beryllium)

pixel
matri
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spectrometer

Straw chambers

RICH

* Neon gas, 1 atm

* 11/l separation

* 150 ps time resolution

* 17 m long, 3 m diameter
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CHOD - Charged hodoscope
System of scintillation counters with
high granularity and excellent time
resolution (200ps) used to detect
possible photo-nuclear reaction in
the RICH mirror plane. 10




GIGATRACKER

support and alignement structure Magz Mag3

o — 800 MHz i i

~_Readout chip GTK1 GTK3

=~ [12.5 x 20 mm), heat production

== Ca 3.2W per chip (2 W/em?) p
™
GTK2
pk e"K
S —
\\ Sensor, sliconpixels . T/ o4+ . +¢b 8% 00 R m pv
{27 x 60 mm)

i pv .

E

Mag4

* Silicon pixel 300 umx300 umx200 um
e >99% efficiency
* Material budget on beam line 0,45 % X,

= (. « 1levent/ins
4 ; « Time resolution |175 ps

acs & e Momentum resolution 0.2%
oy

e Direction resolution= 16 mrad

Active area covered by
pixel cells
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Trene (PS)
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STRAW CHAMBERS

B=0.36T

t Magnet MNF33
' \ch1 ch 2 E ch3 ch 4

4 straw drift chambers
4 views/chamber (u-v, x-y)
2.1 m diameter acceptance
12 cm beam hole

Gas: Ar(70%)/C0O,(30%)

.GJp<1%

Gy < 60 prad

O 0ors<130um :
Material budget < 2% X,

> 99% hit efficiency

Operate in vacuum (first time!)
‘Max counting 0.5 MHz '




RICH

2x ~ 1000PM

* Neon at1atm—s (5% X,)

~» 20 mirror segments (20% X,)
* Use.in Level-0 trigger

~ ATV * ©,<100 ps 1 crossing time

Beam
pipe




| fotoni provengono prevalentemente dal decadimento del m°,
si distinguono tre casi:
*Entrambi | fotoni in avanti nel calorimetro con un energia totale di circa 40 GeV;

*Un fotone in avanti nel calorimetro, I'altro nel LAV;
*Un fotone in avanti nel calorimetro e l'altro ad angoli maggiori di 50 mrad.

LAV'(Lafge Angle Vetoes) 50-8.5 mrad

LKR (Liquid KRypton calorimeter) 8.5-1 mrad

' SAC (Small Angle Calorlmeter)
SAV (Small Angle Veto) <1 mrad
| ~ IRC (Intermediate Ring Calorimeter)

Hadron Beam
750 MHz

/ CHANTI
A
Kaon identification
CEDAR GTK i
I RICH 7‘ LKR MUV
A J
v STRAW
. Fiducial Region 65m  Tracker cHop y

4 16
Total Length 270m



'PHOTON VETOES ~ NABZ ()
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Vacuum tube Vessel

Large Angle Veto

12 stations along the decay tube
(11 in vacuum+ 1 following RICH)
2500 lead glass crystals with-attached
photomultipliers (OPAL e-cal)
Cover 8.5 to 50 mrad

o= I%AE

o= 210 ps{/E

Lead Glasses

Module of 4

T.ead Glasses

Supports with



Liauid Kripton Calorimeter NA62 Q

Quasi-homogeneus ionization chamber:

*Almost fully active calorimeter (9m?3, very good resolution)
* Cold noble liguid (very good stability)

*Cover 8.5 to 1 mrad

*Length 127 cm ~27X,

* Time resolution: 500 ps (photon)

*Position resolution: better than 1% above 20 GeV

*Energy resolution: 1% above 20 GeV

*Non linearity: < 0.2 % in 5-100 GeV energy range
*Electrons rejection measuring E/p ratio

o(E) (32+02)% _ (10+1)%
2 ®
E JE

@ (0.42+0.05)%
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Liquid Kripton Calorimeter NA62 Q

+/- 0.048 rad

DETAIL ON RIBBONS
AND SPACER-PLATE

CuBe ribbons ___ ¢ Beam tube .

F L —
i

Spacer plates

Front plate

2cmx 2 cm
T~ cell

/
/
P

t———t———i——-cathodes
L

anodes
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MUON VETOES

MUVI MUV2  MUV3 T
ECN3 Cavern

75 GeV Beam

Lig. Krypton

Calorimeter

1
! ! L L L /] Il \ 1 i J } L L J L

240m 241m 242m 243m P44m 245m 246m 247Tm 48m 249m 250m 251m 252m 253 m 244m 255m

Work as hadronic calorimeter: \ | Fast signal for LO Trigger: 3
Shower shapes of incident particle * time resolution 1 ns :
* coincident signal with :

GTK e CEDAR

Separation electromagnetic muon showers from adronic
pion showers.

Lorenzo Pagnanini-Il rivelatore NA62 21



MUON VETOES

2 classic iron-scintillator sandwich calorimeter:

=

- MUVL: E S
» 25 layer of scintillator s:creps Sentilator Strps L ™
* Transversal segmentation alternatively oriented in the
* MUV2: horizontal and vertical
» Recycled from HAC of NA48 directions
e 22 layer of scintillator strips
MUV3:

« After 80 cm iron wall

e Scintillator pads with direct readout of light in an black box
(to suppress reflections and Cerenkov)

* Fast trigger signals ——

e Detecting non-showering muons

TRIGGER

Richieste primarie:

1)Una sola traccia nel CHOD
2)Assenza di segnale nel MUV 3

3)Non piu di un cluster nel calorimetro LKR
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Selezione eventi NAGZ

Per eliminare il fondo di muoni:

@l

[=%}

e si richiede che non vi sia un segnale nel rivelatore per muoni; MUV

e si richiede un valore minimo per 'energia del cluster associato alla traccia:
E. > 2 GeV: tale valore ¢ stato scelto perché nel caso in cui un muone
generl un cluster nel calorimetro, questo non puo avere energia maggiore di 1

GeV, data la dimensione longitudinale del calorimetro.

e si richiede un intervallo di valor per 'impulso della traccia carica: 10 <
Prraceia < 30 GeV/e: tale taglio ha lo scopo principale di eliminare eventi del
tipo K+ — p*v, Vintervallo scelto ¢ stato determinato in maniera grafica dalla

distribuzione della massa mancante,

e Regione 1: (0 < m?

L

< 0.009)GeV?/ ¢

e Regione 2: (0.028 < m?

Friss

< 0.068)Gel 'rz/(f‘
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Taglio su P

track

M2miss vs Impulso
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Selezione eventi

Per eliminare gl elettroni vengono applicati 1 seguenti tagli:

e si richiede E/p < 0.8 dove E ¢ 'energia della traccia carica, ricostruita con
il calorimetro elettromagnetico, e p e 'impulso di tale traccia ricostruito con
lo spettrometro; 0.8 ¢ un valore standard, la distribuzione di tale rapporto ¢

mostrata in figura 3.3(a).

e si richiede 1,0 = 1.15 celle, dove 1,4 rappresenta la larghezza del clu-
ster; e stato scelto questo valore perché, a causa delle dimensioni delle celle
del calorimetro, 1 cluster elettromagnetici, che devono essere eliminati, sono

contenuti 1in una sola cella.
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TIMELINE

2011

J F MA MIJI J A S ONUD|J] FMAM

Beam | Installation |
Cedar
| ASIC Design K4 Prod. [ Bond. + Ass. |
GTK | Read-Out Boallrd | Test
| Cooling Studies | |Cooling Desigplj | Cool. Constr. + Test |
oot Vi [LA>1-5]] LAV 6-8 | @ LAV 9-11 | [L12] ¢
RICH | Construction Veslsel | | Install. |‘
| Beam pipe | Install. |
[ Constr. Mod. 1€ | Construction Mod. 3.5+7 | @
STRAW
MUV MUV 1,2 +3
RUN
[Construction |

% Milestones

Nate: not all milestones are shown on this planning
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TIMELINE

2011

2012

Beam
Cedar

GTK

Photon Veto

J F MA M I

A S O N D|J F

Technical

| Installation |
[ AsiCDesin | Y[ Prod A \._}
| Read- Out Boarr‘ B | % - ﬁTest
| Cooling Studies | |Cookaa e! 1‘ | | A:Mtr + Test |
IAHJL : g ¥ AV o1 | L12]
/

IConstructlon Vessel || Install. I‘

0

lBeam pipe | [ Install. |
sTRT [ Constr. Mod. 1| | Construction Mod. 3,5+7 | @
MUV
RUN
[Construction |

% Milestones

Note: not all milestones are shown on this planning
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TIMELINE

2011 2012 Technical

Beam
Cedar

GTK

|.‘ l
A T Mom | Construction Mod. 3.5+7 | @
STRAW"N ‘
A ==

J

F

MAMIJ J A S ONPDIIJ FMAMI J

)5

l Installation ] uN
| Vecsel 4 ¥ )\'

2

| Cool_ConstQ#] é

lﬁ:fi:s] [w1+2]
"s‘ >C tno el Install
l/ = pipe |[ Install |

\
MUV
RUN

[Construdtion ]

% Milestones

Note: not all milestones are shown on this planning
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Appendice

CARATTERISTICHE DEL FASCIO

Fascio di K* a 75 Gev/c prodotti simultaneamente da un fascio di protoni a
400 GeV/c proveniente dall’acceleratore SPS del CERN. Lestrazione avviene
ogni 16.8 se in pacchetti di durata 4.8 s con un’intensita di circa 7x1011.

BERSAGLIO:
Cilindro di Berillio r=0.2 cm h=40 cm ~1 X, peri protoni
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