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Physics Case (10min)

A broad physics program

The main target: K* — 7" but many more channels:

Decay Physics Present limit (90% C.L.) / Result NA62
Ttute” LFV 1.3x 10711 0.7 x 10712
ntutet LFV 5.2x 10710 0.7 x 10712
Tptet LNV 5.0 x 10710 0.7 x 10712
netet LNV 6.4 x 10710 2x10712
Tt LNV 11x10°° 0.4 x 10712
uvetet LNV/LFV 2.0x10°8 4x 10712
e vutut LNV No data 10712

ntX° New Particle 59%x 107" myo =0 10712

txx New Particle - 10712
ntnte v AS # AQ 1.2x 1078 10~
mtntuv AS # AQ 3.0%x107° 10°1

ty Angular Mom. 23%x107° 10712
Wrvp, vy > vy Heavy neutrino Limits up to m,, = 350 MeV
R¢ LU (2488 + 0.010) x 10~5 >x2 better
atyy % PT <500 events 10° events
nonlety ¥PT 66000 events O(10%)
nonlutv 2PT - 0O(10%)

keeping growing: axion search
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Physics Case (10min)

K™ — n*vr: a rare and clean decay

» Flavour Changing Neutral Current: no tree diagrams, hard
GIM suppression

A

A

» Very rare SM [ProCesSS [Buras, 1503.02693)
B(K* — ntvi) = (8.44+1.0) x 10~

» And very clean, we will see why...
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Physics Case (10min)
Anatomy of the Decay: Short and Long Ranges
» Virtual particles (VP) in loops are off-shell
» VPs propagate over At = 1/AE (uncertainty principle)

» QCD energy scale << EW energy scale hence:

- B > %
- 20

» Short and long ranges scale separate naturally (guras ssos4711:
G .
AM = F) = 53 Vo Cilw)(FIQi(u) M)
i

(F|Qi(n)|M) long range, matrix elements, large uncertainties

Ci(n) short range, Wilson coefficients
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Physics Case (10min)

Theoretical Uncertainties
AWM > F) = ZE 37 Vi, C(n) FIQGIM)

Matrix Elements (normally large uncertainties)

» Derived from KT — 7%t v using isospin symmetry:
(m*|(8d)v-alK") = V2(r°|(8u)v-alK")

Wilson Coefficients
» NLO QCD correction for top, NNLO for charm
» NLO EW correction for top & charm

SM Predictions [Buras 1503.02693]

B(K* — 7)) = (8.44 0.3+ 1.0¢¢) x 107

» Second error from external CKM inputs (V¢p, )
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Physics Case (10min)

Testing the Standard Model

» B(KT — 7tvi) with 10% uncertainties allows to determine
| Vig| @t 9% suras 040s132)

» With B(KT — i), B(K_ — %) ! the CKM unitarity
triangle can be built independently from B observables:

Buras hep-ph/0405132 B(K* = wtwp)x 1071
DA AR > o

0.8 o
11

0.6

7
0.4F 3.0 1/03 / // B(Ky, =/ vw) x 1011

TS

TKOTO: SM single event sensitivity by 2020
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Physics Case (10min)

Going Beyond the Standard Model

» Any 10% deviation from Bgy would signal new particles
(e.g. vector boson) contributions

» Even more sensitive to NP when using correlations with
B(KL — 7%2), B(BY = up), v, B = K(K*) s, €' /€

» A key observable for the LHC era

Buras 1503.02693

N
~ s Straub:1012.3893 = v=60 68% CL contours
\§ { - 3= y=70 ammmya -
< 5 3 y=80 ST
4r = 3%
T X
E. =~
X S
~ TR
m 2r =K
X R iz
2 1t Q -
= 9 « Only CKM
o <= All inputs
0 1 3 4 %5 6 7 8 9 0 1

2
101 x BR(K* — ntwp)

B(K+ — ntvp)x 10-11
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Physics Case (10min)

State of the Searches

T
T CNTR

wE : 3 E949 Measurements — 2008
E o'k - E » Stopping kaon technique
1 L B787 ]
£l 1 BKY = atwp) = (17371 18)x10710
] Phys. Rev. D 77, 052003 (2008)
1000 7 Phys. Rev. D 79, 092004 (2009)

I I I I I S T T -
1980 1985 1990 1995 2000 2005 2010 2015
year

» KOTO at JPARC aims to reach by 2020 the SM single
event sensitivity for K. — 7002

2B(KL — %) = (3.0 £ 0.3) x 10~"" Buras 1503.02693
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Physics Case (10min)

NAG62 Goal

» Measuring B(K™ — mtvw) with 10% uncertainty in 2 years
» O(100) signal events and Sig/Bkg O(10)

» With a signal efficiency of ~10%, it implies:

» 103 kaons in 2 years

» background rejection of 102

» Use SPS: perfect for decay in flight technique

Mathieu Perrin-Terrin (CERN) The NA62 Experiment
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The NA62 Experiment (25min)

Outline

@ The NA62 Experiment (25min)
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The NA62 Experiment (25min)

NAG2 Collaboration

«Birmingham
Bristol
+Glasgow
«Liverpool

CERN ‘* Bucharest

e

V)

«Ferrara
«Florence
*LNF
*Naples
«Perugia
+Pisa
*Romel
*Romell
«Turin

28 Institutes,~200 CoIIaborators
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The NA62 Experiment (25min)

NA62 Time Line

Pilot Physics Physics Physics Physics

)] ) EE) BE) B ) B8 ) - )

LHC LS1 LHC LS2

Reference Documents

2005 Proposal

[CERN-SPSC-2005-013]

2010 Technical Design

[NA62-10-07]

2014 Pilot Run

[G. Ruggiero, CERN Seminar ]
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https://cds.cern.ch/record/832885/files/spsc-2005-013.pdf
https://cds.cern.ch/record/1404985/files/NA62-10-07.pdf
https://indico.cern.ch/event/360237/attachments/717603/985057/ruggiero_10_03_2015_CERN_Seminar.pdf

The NA62 Experiment (25min)

NA62 Apparatus

ECAL
a LKFIRC-SAC

ECAL Spectrometer
Large Angle Veto I | PR -

With HCAL and GTK completlon in 2015 all detectors are installed
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The NA62 Experiment (25min)

NA62 Apparatus

ECAL
g LKHIRC-SAC

ECAL Spectrometer

Large Angle Veto r .
Giga T T T 10 ; I " I; Muon
BEAM : . i
i Veto
v HCAL
50m 100m 150m 200m 250m
Secondary Beam from SPS 3 Mon 03 Aug 2015 18:35:35
E 180 ‘ ‘ ‘ ‘ ‘ ‘
» 5s spill at 750 MHz £

p 7T+ K+ 120

» Composition: 70 24 6% .

» 75 GeV/c with 6p/p = 1% *

=
N
S
H‘\H‘H\‘H\‘\H‘\H‘\H‘\H‘\HI\HH
S)
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The NA62 Experiment (25min)

NA62 Apparatus
ECAL Spectrometer ECAL
Large Angle Veto — g LKr-IRC-SAC
Giga L I"_'_'_'IE I Ig : Muon

BEAM e

50m 100m 150m 200m 250m
Beam Instrumentation
» Kaon Tagging (KTAG, Differential Cerenkov N2 or Hy)
» Kinematics (GigaTracker- GTK, Silicon hybrid pixels)
» Beam particle scattering detection (Guard Ring)

» Arrival time measurement
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The NA62 Experiment (25min)

NA62 Apparatus

ECAL
a LKFIRC-SAC

Large Angle VeLO/—|—|—|’

ECAL Spectrometer

BEAM "
el Veto
- v HCAL
50m 100m 150m 200m 250m

Decay Region

» 120m long, in vacuum (500 m3 at 10~8 mbar)

» 10% of KT decay in the first 65m:
5MHz of Kt decay, 4.5 x 10'?/year

Mathieu Perrin-Terrin (CERN) The NA62 Experiment 13/57



The NA62 Experiment (25min)

NA62 Apparatus
ECAL Spectrometer ECAL
Large Angle Veto g LKr-IRC-SAC
Giga T T T 1 T i Muon
BEAM . e
T Veto
-~ v HCAL
50m 100m 150m 200m 250m

Decay Products Instrumentation

» Kinematics (Spectrometer)
» Photon Detection (ECAL)
» 7 and p identification (RICH, HCAL and, Muon Veto)

» Arrival time measurement (all + CHOD for charged particles)
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The NA62 Experiment (25min)

K™ — «vr Analysis Strategy

S s ot
Background Sources s “ @
. T 014F- K}"Nvl’("r)
» K*decay incorrectly reconstructed onf-
> Particle accidentally in time with a K* -
Analysis e L
» Main variable m2,... = |px — p=|? Miiss [GeV?/c]
» Look for signal in regions | and
‘5 (\%E 107" ; A
> pr € [15,35] GeV/c (RICH, kinematics, |5 . —
~ rejection, accidental from 7+ — ptv) wf
» Background suppression needed: f
Kinematics 104 | Charged PID 107 “E
,n.O’S,YReJectlon 1078 T|m|ng 10*2 T . T ST X B X
M2 56 [GeV2 /c*]
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The NA62 Experiment (25min)

Analysis Sensitivity (MC)

Decay event/year
KT — 7 Tvi(SM) 45
Total Background 10

Kt — 7tn0

Kt — utv 1

Kt — atntn™ <1

KT — 7#Tr~etv + other 3 track decays <1

Kt — nt7n04B 1.5

Kt — ptuyB 0.5

K+ — 7% ™ (uT)v + others negligible
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The NA62 Experiment (25min)

KTAG - Kaon Identification and Timing

ECAL ECAL
Large Angle Veto s, peICtXr?mﬁtler g LKr-IRC-SAC

KTAG Giga

BEAM

T T T
50m 100m 150m 200m 250m
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The NA62 Experiment (25min)

KTAG - Performance

Time Resolution, o(t) < 80 ps

o

X

8 900F -
S wp <New>=18,  Preliminary
E 700% I. 2014
3wk [
© ok N

5001

400% H l]

3005 IJ L

2001 J L

I

E ‘ f/{ ‘ |
thit — tcand

» KTldentification > 95%

» 7, p Rejection > 99.9%

Composition

Mathieu Perrin-Terrin (CERN) The NA62 Experiment

— 2 6-fold
— 2 7-fold
> 8-fold

2012

16 165 1.7 175 18 185 19 195 2
Pressure [bar]
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The NA62 Experiment (25min)

GTK - Beam Particle Kinematics and Timing

ECAL Spectrometer ECAL
Large Angle Veto - - - g LKr-IRC-SAC
Giga T T T 1 |“J447414f§ ';X E
o, e /GUard 1 i
BEAM—ES——S=8ss ———
Tracke

T
50m 100m

Three Stations of Silicon Hybrid

Pixel
GTK1 GTK3

13.2m 9.6m

GTK3 in lab
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The NA62 Experiment (25min)

GTK - Beam Particle Kinematics and Timing

Large Angle Veto — g LKr-IRC-SAC
T 1 i

ECAL Spectromete ECAL

T
BEAM = aT°H =2 vacuum

/
</
!

T T T
50m 100m ) 150m

Three Stations of Silicon Hybrid

Pixel
GTK1 GTK3

: 28 13.2m 9.6m
GTK3 being installed
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The NA62 Experiment (25min)

A very innovative detector

Specifications

Beam Rate 800 MHz - 1GHz
1.3 MHz/mm?
Radiation 107 1MeV eq. n cm/Aly
Momentum Reso 0.2%
Angular Reso 16 prad
Hit Time Reso 200 ps RMS g™
Material 3 x 0.5%Xo
Size 60mm x 27mm

» Hybrid silicon pixels detector, changed every 100 run days
» 18k time-resolved pixels / station (300x300um?)

» ASIC thinned to 100pum operated in vacuum and cooled
with micro-channels: world first HEP implementation!
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The NA62 Experiment (25min)

GTK - Time Measurement Principle

|

12 mm

2037 mm —m— >

TE D

<«— 6.74mm —><——— 1363 MM ——F>
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The NA62 Experiment (25min)

GTK - Time Measurement Principle

2037 mm —m— >
13.63 mm

<«— 6.74 mm
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The NA62 Experiment (25min)

GTK - Time Measurement Principle

S

o

3
asic

sensor

Modified from B. Velghe

2037 mm —m— >
13.63 mm

<«— 6.74mm
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The NA62 Experiment (25min)

GTK - Time Measurement Principle

2037 mm —m— >
13.63 mm

<«— 6.74mm

Mathieu Perrin-Terrin (CERN)

Generated signal in GTK1

Modified from B. Velghe

70001
6000
5000/
4000
3000
20005

1000/

Simulation
M. Fiorini

asic

=
o
1))
C
(]
n

The NA62 Experiment

"l- 2 4 6 8
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The NA62 Experiment (25min)

GTK - Time Measurement Principle

Pre-amplifier
Discriminator

asic

sensor

Modified from B. Velghe

Peaking Time 5ns

2037 mm —m— >
13.63 mm

Vhreshold |
.

Pre-Amp
Utpu

L
Modified from M. Noy

To
Discrim

Output |_|

time
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The NA62 Experiment (25min)

GTK - Time Measurement Principle

Pre-amplifier
Discriminator

asic

sensor

Modified from B. Velghe

Peaking Time 5ns

2037 mm —m— >

<«— 6.74mm —><—— 1363 mm —>

>

2

s

£

£

2

Vihreshold £

........ 3 - g

Pre-Amp \\

Utpu N~
To : :
Discrim ] ]
Output 1

time
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The NA62 Experiment (25min)
GTK - Time Measurement Principle
» At EoC, TDCs measure rising and falling edge time
» The full GTK integrates 21,600 TDCs in <25 cm?!

» Use Time-over-Threshold to estimate time walk

T,: GTK1 Pixel X,,Y33
T,: GTK3 All Pixel 7.6<ToT<8.4
T T T T

— .
v -60
Peaking T|me Slns % 5 - %2/ ndf 86.17 /80 160
. z , 0 -71.37 £0.3229
s v 65 ? 140
€ © p1 -1.327 £ 0.1246
£ ; 70 p2 0.1077 £0.0176 120
: b=
. o 3 -0.005858 + 0.001078
Vrhreshold B Q ° 100
........ 'Y ST AR R -2 I P4 0.0001353 £ 2413e-05
= s 80
Y H E _ 50
+ Time-Walk 85— Entries 46661
jme-Va : E Mean x 10.26
T, T T ool Mean y -78.36 40
o it 2 90F 0] 18] o0
- E 0 [ 46084 0 20
time 95— B 0 391 2
‘ 15 1 1 1 1 [l 0
0 5 10 15 20 25 30 35
ToT (ns)
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The NA62 Experiment (25min)
GTK - MicroChannels Cooling
» Etch channels in a 130um thin Si plate glued on the ASICs

» Circulate cold CgF14 in micro-channels (3.5 bars, 3 g/s)

» Fluid brought with capillaries soldered on cooling plates
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The NA62 Experiment (25min)

GTK - Status and Performance

» Three stations installed, (2 thinned at 100um)
» 7-8 out of 10 chips per stations were working, fix next run

» Time resolution 260 ps per hit (at 160V instead of 300V)
see First Data for kinematics performance

» F T T ! Entries ! 49537
Q 3]
10500~ Mean 78.37
5 F Underflow 22
> 400 Overflow 15
*g 300 %2/ ndf 27.7/147
8 Mean 78.37 £0.01
200 - Sigma  0.3652 + 0.0056 1
100 =
E M ]
oC il dent® | b | 1 (e

74 76 78 80 82 84 86
taris ™ tarks
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The NA62 Experiment (25min)

Guard Ring - GTK3 Scattered Particle Detection

ECAL ECAL
Large Angle \@/_I_I_l,s peFtrqmeter g LKr-IRC-SAC
Giga LI L | : H
BEAM—=5 :%@d S—
Tracke L1

Collimator

Guard Ring

Leading Particle

1.8m

Specifications

Rate 10-100kHz
Time Reso 1ns

Five first Guard Ring stations during installation )

Mathieu Perrin-Terrin (CERN) The NA62 Experiment
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The NA62 Experiment (25min)

CHANTI - Design and Performance
» 6 stations of scintillator+WLS fibres read with SiPMs

» Signal processed with TDC

800 f—
2 E TimeResoCorrHigh
o 700 Entries 38545
o E Mean -0.02041
T e or=1.2ns RMS 2.186
- E %2/ ndf 113.2/58
S s Constant 794.6 +5.9
o E M_ean -0.003857 £ 0.011374
O Lo - Sigma 1.674 +0.012

300 f—

200 f—

100 f—

& | L N

L oL - |
-15 -10 5 0 5 10 15
A tchannels

Mathieu Perrin-Terrin (CERN) The NA62 Experiment 25/57



The NA62 Experiment (25min)

CHOD - Charged Decay Product Timing

ECAL Spectromete ECAL

Large Angle Veto — g LKr-IRC-SAC

BEAM = ATl vacuum

HCAL
ISOm 1‘00m 150m 250m
Time Resolution, o(t) ~ 300 ps
£ = proiminary oo » 2 layers (X-Y) of scintillator
3 w21 - s read each by 64 PMT
:: ' » Used for time reference

1 2
tcHop — tkTAG
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The NA62 Experiment (25min)

Spectrometer - Decay Products Kinematics

ECAL Spectromete ECAL

Large Angle Veto g LKr-IRC-SAC
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The NA62 Experiment (25min)

Spectrometer - Design and Status

Specifications
Rate 15 MHz
Momentum Reso 1%
Angular Reso 20-60 prad
Material 4 x 0.5%Xo
Size 2.1 m diameter

2.1m

v

2.1m long straw filled wilt Ar+CO» at 1 atm ran in vacuum

v

7168 straws arranged in 4 chambers of 4 views (X,y,u,v)

v

Readout up to 700kHz per straw with TDCs

v

See performance in First Data
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The NA62 Experiment (25min)

ECAL - Photon Detection (K — 7 7°)

ECAL Spectrometer ECAL

Large Angle Veto S R P & g LKr-IRC-SAC
LI L L L

BEAM

T
50m

LAV

8.5 — 50 mrad 1 — 8.5 mrad < 1 mrad: angular coverage
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The NA62 Experiment (25min)

LAV: 8.5 — 50 mrad

Specifications
Eff. 99.8 - 99.99%
Time Reso <1ns
Tot Rate 1MHz

Vacuum Vessel

» 12 stations of 4-5 rings of staggered lead glass blocks

800 — 71 ndf 260.7165
£ Preliminary Constant 7748469
E Mean  -0.006916:+ 0.007069
700~
£ 2014 Sigma 0.9567+ 0.0048
600[—
500
£ ot < 1ns
400
300
200
100
) E cked. d ot A " L ol
25 20 15 10 5 0 5 10 15 20 25

toir — b
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The NA62 Experiment (25min)

LKr: 1 — 8.5 mrad

» Quasi homogenous liquid Kripton
calorimeter from NA48

» Inefficiency measured in 2004 at
105 for E > 10 GeV

» Major RO upgrade: full LKr sampled
at 40MHz with 14bits FADC

Mathieu Perrin-Terrin (CERN) The NA62 Experiment

Beam tube
Back plate

Spacer plates

Front plate
DETAIL ON RIBBONS  ./. 0.048 rad
AND SPACER-PLATE

ISR
LI 1 cathodes
anodes

31/57



The NA62 Experiment (25min)

LKr - Performance

2
|pK - p7'l'0|

F - Data
22000t 2014 e
20000E Preliminary K’ - x'n%°
18000 K - pnty

E K - ey
16000
uooof
12000}
10000

300 X -0, 0.05 0.1 5015
Xciuster (MM] w"“ [GeV?/c')

» K+ — 770 event reconstructed with LKr only
» pk set to it nominal value

» 70 reconstructed from two EM clusters, constrained to m_o
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The NA62 Experiment (25min)

RICH - =, u Identification

ECAL Spectrometer
Large Angle Veto . P -
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The NA62 Experiment (25min)

RICH - Design

Specifications : \M\rrors
T < 1% for p € [15,35] GeV i
Angular Reso < 100prad
Time Reso < 100 ps RMS \9/ -
Rate 10 MHz Y

» Neon at 1 atm:
pT, = 13GeV/c

500
: oof
> 17m long vessel: so0f
~20 hits per ring i T
m}
oF
» Light reflected on Z1ooF
two 1000 PM arrays o0
read with TDC SO o a0 305 <206 <106 0103 508 30 w0 boo
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The NA62 Experiment (25min)

RICH - Performance

Data 2014 - Preliminary
a0t

Gonstant 2.6586-05 £ 1.262¢+02

250

=

Mean 0.005872 £ 0.000061
sigma 01401 0.0001

ot < 100 ps

Ring Radius [mm]

Lovesloinl L
0 10 20 30 40 50 60

Mathieu Perrin-Terrin (CERN)

|
70 8 60 100 '

Prec[GeV /c]

The NA62 Experiment

Data 2015 - Preliminary

25000

20000

15000
10000

5000

0.

Cpion
[Imuon

.02 0.04 0.06 0.08 0.1 0.12 0.14 0.16 0.18 0.2
mass [GeV/c?]

7 acceptance

]

er =83%
ep-=2%

Multi-ring Rec:

Glob single mirr corr

Single:rinP Rec
Indiv single mirr corr

AL e g bonalie b Bl
0.05 0.1 0.15 02025 0.3 0.35 0.4 045 0

u acceptance
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The NA62 Experiment (25min)

HCAL and MUV - «, u ldentification

ECAL ECAL
Large Angle \ﬂ/_l_l_l,szpelftxr:mﬁtle;r g LKr-IRC-SAC
3 Muon

vacuum

BEAM

36/57
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The NA62 Experiment (25min)

MUYV - Design and Performance

o Specifications
» MUV made of scintillator 22x22 cm? p—— ~10°2
tiles read with 2 PMs and CFDs Time Reso < 1ns RMS
Rate 10 MHz
16t Oct 2014 10
'g 12022014
= L Preliminary
1001
aof—
an_ ot = 420 ps
403—
205—
R 2

Horizontal
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The NA62 Experiment (25min)

HCAL 1 and 2 - Design and Performance

. Specifications
» HCALT (HCALZ) made of alter.na.tlng E— ~10°
layers of iron and 6 (12) cm scintillator Time Reso < 1ns RMS
strip read with PMs and TDCs Rate 10 MHz
HCAL1 2015 - Preliminary HCAL2 2014 - Preliminary
0.55L } 2/ ndf 26.23/15 i — Muons
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The NA62 Experiment (25min)

Digital Trigger System

System Feature ma
» As beam is not bunched 10 MHz
triggers arrive asynchronously KTAG
GTK
» Digital inputs to LOTP
T
2015 Run —
» System tested up to full [ cHob |
intensity RC
» Digital calorimetric trigger |
implemented
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The NA62 Experiment (25min)

Digital Trigger System

System Feature

» As beam is not bunched
triggers arrive asynchronously

» Digital inputs to LOTP

2015 Run

» System tested up to full
intensity

» Digital calorimetric trigger
implemented
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The NA62 Experiment (25min)

Digital Trigger System

System Feature (o]
» As beam is not bunched
triggers arrive asynchronously [ ks |———
e
» Digital inputs to LOTP
L w1 |1 w2
0015 R
015 Run rcrm
» System tested up to full [ cHop | ———
intensity R —
- . L LKr
> iI?T:g||tearlnc:ee:1I?g(|jmetrlc trigger
P s |——
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The NA62 Experiment (25min)

Digital Trigger System

System Feature ma
» As beam is not bunched
triggers arrive asynchronously KTAG
GTK
» Digital inputs to LOTP
LAV
0015 R
015 Run
» System tested up to full
intensity RC
100kHz
» Digital calorimetric trigger =
. MUV
implemented ac
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The NA62 Experiment (25min)

Digital Trigger System

System Feature ma
» As beam is not bunched
triggers arrive asynchronously KTAG
GTK
» Digital inputs to LOTP
0015 R 2
un
» System tested up to full 20kHz
intensity on disk
» Digital calorimetric trigger ;E:/
implemented ac
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The NA62 Experiment (25min)

Calorimetric Trigger

» Full LKr sampled at 40 MHz with 14bits FADC

» Energies in one 25ns sampling of 16 (4x4) adjacent cells
summed and pipe-lined in trigger boards

timestamp = 1806412571

» With 5 consecutive 16-cell sum,
trigger boards look for peaks in
time and fit to get maximum (i.e. o
energy)

» Peak time extracted by constant .,
fraction discrimination 200

» Energy filled in a 6.25ns Isb histo * sampor.
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The NA62 Experiment (25min)

Calorimetric Trigger Status and Prospects
2015 Run
» Machinery operated synchronously on LKr and HCAL
» Trigger based on total energy in LKr and HCALA1:

Prospects for Next Run

» LKr clustering in space (X and Y) at trigger level

» Trigger on individual LKr cluster instead of total energy
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First look at Data (10min)

Outline

@ First look at Data (10min)
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First look at Data (10min)

A look at min-bias 2014 and 2015 data
» One track candidates:
Good x? and 4(3)-chambers (in 2014)

» KT kinematics:
Beam mean values in 2014, GTK in 2015

» Results preliminary:

» B field constant
» Drift-Time to Radius relation from MC (Garfield)
» Rough detector alignment

» Rough t0 (refined in 2015)
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First look at Data (10min)

Angle Track-Beam versus Track Momentum
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First look at Data (10min)

Requesting in Time Kaon with KTAG

K™ in time with Track No K* in time with Track
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First look at Data (10min)

Checking Track Id using RICH

K™ in time with Track Matched Ring in RICH
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First look at Data (10min)

Removing Scattered Beam Particle Component

K in time with Track
not scattered
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First look at Data (10min)

Squared Missing Mass

K in time with Track
not scattered
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First look at Data (10min)

Squared Missing Mass

K" in time with Track
not scattered
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First look at Data (10min)

More Discriminating Power using RICH mass

K" in time with Track
not scattered
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First look at Data (10min)

Improving kinematics with GTK - 2015

K™ in time with Track px+ from GTK
not scattered
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First look at Data (10min)

Improving kinematics with GTK - 2015

Without GTK With GTK
Full p range Full p range
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First look at Data (10min)

Improving kinematics with GTK - 2015

Missing Mass Resolution
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Conclusions and Prospects

Outline

@ Conclusions and Prospects
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Conclusions and Prospects

Conclusion and Prospects

v

B(K* — 7Tvi) an important observable in LHC era

v

NA62 apparatus installed and first data taken

v

New technologies developed (time resolved pixel,
micro-channel cooling) now considered for LHC upgrades

v

Data quality shows good performance

v

Ready for 2-3 years of physics data taking

Thanks you for your attention.
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Conclusions and Prospects

SPARES
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Conclusions and Prospects

Uncertainty budget

6P,

O

v PSP(X)
Vool \°
< 99 o) ‘Xt

%) other

» §P; , long range contribution to charm

» PSP short range contribution to charm
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Conclusions and Prospects

Unitarity Triangles
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