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- . . NAGZ2
&M Physics motivations €D

ATheoretically very clean
ASensitive to V,,
AVery sensitive to New Physics

s Present(E787/949)BR(K* p*n h=1.73"> x10 10
with 7 events
c Predicted: Brk+ = (0.85+0.07) x 1019

Need a 10% measurement (100 events): NA62
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- + NAGZ2 A
M How many K* decays? Q

A BR(K*Y p'n h~811011
A Look for ~100 signal events = ~1013 K* decays
A Signal acceptance ~ 10%

CERN Accelerators

(not to scale)
xl

Use the existing
CERN accelerators

Use the existing
NA48 experimental hall

ISOLDE: Isotope Separator OnLine DEvice
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Primary Beam:

A400 GeV/c protons
A3l 1012 protons/pulse
(31 NA48/2)

A4.8/16.8 s duty cycle

Secondary Beam:

A75 GeV/c momentum . SR
(Dp/p~1%) L/\ 1 I{jﬁ\l gl

ABeam acc.: 12.7 nstr T TN T
(321 NA48/2) TR AY 1C gt

ATotal rate: 750 MHz TERR = S IR |

AK* ~ 6%

A4.5] 1012 K*decays/y (451 NA48/2)
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NN | IIIIEZEQE
C The Beam purity -

Only 6% K* but:

Aprotons and positronsd on 6t ..decay
Apions and muons decays cannot mimic K* decays
Abut beam-gas interactions !!

Keep vacuum at 10-® mbar:
use existing NA48 decay tank
(already directly measured)

Tag the K* in the beam:
use a CEDAR
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&Q The CEDAR  NABZ ),

The CEDAR is a Cherenkov counter o Riglnage Comcir  Ligpuh Mine
Used at CERN since long time VA A—
Vary gas pressure and diaphragm - “H_ — —‘\ o

aperture to select K*

November 2006:

test beam with a CEDAR
100 GeV/c beam

Filled with Nitrogen

Adapt to NAB2 needs:
Fill with 4 bar Hydrogen
( <G X,)

Change PMT and FE
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o' | . NA62/
L Kinematics ) »
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- NAGZ

N Beam Spectrometer (1)

-

El

2
GTK1

GTK2
~GTK3

T i T i
D n BAt B-E a8 100 102 104

A3 Silicon Pixels stations across the 2nd Achromat:
60(X) I 27(Y) mm per station (18000 pixel/station)
ABeamrate: 750 MHz ( i Gi gatr acke @ o)
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= NAG2
&M Beam Spectrometer (11) 1)

A3001 300 nm pixels p-in-n y  S(P/P~0.2%
(18000 pixel per station) s(dx) ~ 15nTad

A200 nm Si sensor + 100 nm chip === <0.5% XO /station

A0.13 nm CMOS technology = S(t) ~ 200 ps/station

UEHINID! €S

IO [=ant io | z'

Si sensor

Pixel matrix Sensor

prototype
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B eam @ Layout -EOC 1230pm
Spectrometer

(1)

Readout

Pixel mamix
2 « 45 cells colms S

CERN Design: End of Column TDC
M. Noyds talk

+9{ {9 Qf {L59 /[!at9s
59¢9/ ¢hwQf 95D9 /[!a

The cooling System
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NN Straw Chambers

NAG2 /6

A4 chambers with 4 layers/view
A@ 9.6 mm straw tubes in vacuum
A2.1 m long straws

A0.1% X, per view (4 views)

A130 nm hit resolution per view
ANA48 magnet (256 MeV/c p, kick)
Aholes follow beam path
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) NAGZ2
o Straws Prototype o}

In vacuum

2007 prototype
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N Kinematics Reco. MA6Z

i _ _ _ s —a— Signal+Background
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wx Background 1: K*Y mtn  NABZ {,
C Q)

K. o:largest BR: 63.4%

Need ~1 @ %rejection factor

AKinematics: 0.5x10-5
AMuon Veto: 1075 =——————— \/| [/

AParticle ID: 10-2 \
RICH
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o Muon Veto: MUV NABZ

ARe-use of Front Module of e il B
NA48 Hadron Calorimeter modsie. | module
10-° T

New module: sandwich of iron plates
and scintillator strips
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The NA62 RICH ~ NA6Z ()

3 s - nseparation (15-35 GeV/c)

A at 1 atm (p thresh.:12 GeV/c) Mirrors
A2000 PMT
A pixel o

A100 ps

Beam Pipe

PMT: Hamamatsu R7400 UO3
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il RICH prototype

2009 test beam -

Ri dius
1
10t
1
10#
10
1
......... 1 I| LA L IIII
L]

“E pxmp/mm
Muon suppression (15.35 GeV/c):
0.7% "
(see E. Mari)novaodos tal K. .\ 1 i
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wn, Background 2: IIIIEZEQE
- N7 tn b8
K*Y p*p° (K, )

2nd Largest BR: 20.9%

Need ~1 @ Zejection factor
AKinematics: 51 10-°
APhoton Veto: 10-5 per photon (10-8 per p°)

» Large angle: 12 ANTIs (8.5 < acceptance < 50 mrad)
» Medium angle: NA48 LKr (1 < acceptance < 8.5 mrad)
» Small angle: IRC, SAC (acceptance < 1 mrad)
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J/ER Large Angle Veto

A12 ring em calorimeters in vacuum
A5 staggered planes per rlng
Ainefficiencies:

U <104 GeV
U <10° GeV
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NN IIIIEZQ
“ Large Angle Veto: 1° ring o

First ring built in Frascati and installed at CERN.
Test beam in mid-october 2009 See Poster
2° ring under test beam august 2010 by P. Valente
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NN NIIEZQ
— Small Angle Veto o

Ashaslyk calorimeter on the beam aX|s |
A10-5 ineff. High energy g -\
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L .
SN Liquid Kripton Calorimeter

Use the existing NA48 LKr calorimeter

A10-5 ineff. GeV

A10-4 ineff. GeV

Ineff. for Eg>10 GeV tested on data
collected by NA48/2 ( )

=50 S

100}
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L .
S Liquid Kripton Calorimeter

Kevlar Magnet

vacuum

Electron beam
(25 GeV/c)

/

Bremsstrahlung

window j{ Calorimeter

S~V
Drift
chambers

A electrons collected
A10-5 ineff.sensitivity below

IPRD10, 10.5.2010
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Tagged photon beam

Energy deposition in LKr

= electron
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~  Multibody Background

X (mm)
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Ex. K*Y p*p e*n

Stagger Straws to
be hermetic for pr
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— CHANT]I

ANeed to veto inelastic scattering
in Gigatracker and last collimator
AVeto stray muons upstream
ANeed a CHarged ANTIcounter

1600 mm

i e | — P —

33x17x15%max)mm
Six stations (x-y views) _ S— :

Extruded scintillator
GTK3 WLS fiber

/

See G. Sar aci n-®RAYs
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INFN The NA62 Layout ”I'EZQ

10 MHz

\ Photons and Muons

i Identification

AOMHZ 2oy MHz

Hadron Beam
750 MHz

YAl

Kaon identification W

In CEDAR |

GTK 1

RICH LKR MUV

Y STRAW
Decay Region 65m Tracker

I
Total Length 270m
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C NA62 Event Display

®)
= STRAW

Vacuum tank not shown

IPRD10, 10.5.2010 M. Lenti

NAEZQ

29



&Q Trigger Levels NAGZ .

A10 MHz LO trigger input

Altrack | ml g ¥ 1 MHz
L1t ri gger input Y PC farm

ASoftware trigger reduction
~ 40
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