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== North area

NA3I:K./K (1984-1990)
First evidence of direct CPV in kaons

NA48,NA48/1: K./ K, (1997-2002)
Re(e'/€), Rare K¢ and hyperon decays

NA48/2:K*/ K- (2003-2004)
Direct CPV, rare K* decays

NA62:K*/ K-(2007-2008)
R¢ = M(Kev) / T(Kpv)

NA62: K" (2016-2018)
Physics Run|

NA62:K* (2021-now)
Physics Run2
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THE NA62 EXPERIMENT

~300 participants from ~30 institutions

High-precision kaon experiment

Technique:
"  Fixed target
" Decay-in-flight

Broad physics program:

= Measurement of BR(K+ — T[+VV) |

®  Precision measurements

m  Tests of LFV / LNV

= Exotic searches (DP, DS,ALP HNL) |

- — this talk

- — T.Blazek, 22/06

J
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THE NA62 DETECTOR

MESON2023
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Secondary 75 GeV/c beam

K*(6%) / m*(70%) / p(24%) MUVO
S
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Secondary 75 GeV/c beam
K*(6%) / m*(70%) / p(24%)

X[m]

K* identification

STRAW

= CHANTI—— Vacuumm— ;5 1

SPS protons
400 GeV/c on Be

Beam spectrometer

L
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Secondary 75 GeV/c beam
K*(6%) / m*(70%) / p(24%)

X[m]

K* identification

SPS protons
400 GeV/c on Be
Beam spectrometer

Fiducial volume (60 m)

I
250
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L
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Trigger and timing

Spectrometer

Secondary 75 GeV/c beam
K*(6%) / m*(70%) / p(24%)

£
>
K* identification LAV
~CHANTI———  —Vacuum " .
SPS protons "IRC Dump
400 GeV/c on Be LKr
Beam spectrometer
m* / u* identification
Fiducial volume (60 m) Calorimeter
(( B > _
i) T T ' 1 ; . T 1 w w T . —>
0 100 150 200 250
Z[m]
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Small Angle

photon Veto

Secondary 75 GeV/c beam Large Angle Spectrometer Trigger and timing
_ K*(6%) / *(70%) / p(24%) photon Veto
- /
< 2]
. K* identification LAV
14
01 LCHANTH—— Vacuum 5 ;
1 4
SPS protons
XL 400 GeV/c on Be
2 Beam spectrometer LKr
m* / u* identification
Fiducial volume (60 m) Calorimeter
(( B > -
| ‘ ' ‘ T T T T —>
0 100 150 200 250
Z[m]
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OUTLINE

NA62 main goal

+ + _
m K" -1 v

NAG62 latest precision measurements
= KT nletvy (K
s K S rtutun

s Kt Tr+yy

NA48/2 preliminary result

- Ki—>n0n0piv (KMOO)

MESON2023

NAGb62 dataset

/Runl (this talk)

= 2016:30 days, 2 x 10'" useful K decays
= 2017: 161 days,2 x 10'? useful K decays
= 2018:217 days, 4 x 10'? useful K decays

Run2 (analysis in progress)
= 2021:85 days
= 2022:215 days

" 2023 — LS3: ongoing

27/06/2023
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20

FCNC s — d, high CKM suppression

Theoretically clean, dominated by short distance

(10~ ]

Hadronic form factor extracted from Ky

Uncertainty largely from CKM parameters

B(Kp — i)

BRSD(KL—>7TOK+[—)

THEORY

15F

10p

A; or Ay only:

NP 2 a2
lex oc Im AJ [ My

J\GL‘]](‘I‘E\-] NP x
10 15 20

BR(KT -1 W)y = (84 % 1.0) x 107" "

MESON2023

B(K" — ntup)

(1071

BRsp(K, —» p'p) ~—— Re

charm

0

+ + - =
K" —-m vwand K — t"vv

are correlated
Very sensitive to new physics

Kaons can constrain the UT
independently from B physics

27/06/2023 5/22



ANALYSIS

(Performances R
= Kinematic suppression O(10%)
= Muon suppression O(107)
= 1% suppression O(107)
= Timing between sub-detectors O(100 ps)
s 'E S Selection
G F N = K% 1" track reconstruction
e AN R = Track matching, vertex reconstruction
o2 N = 11" identification, pu* rejection
S = Multi-track rejection, photon veto
10t \ = Kinematics (m?_.., P,)
10 N
= Analysis
10° = Momentum range: |15 < p,, <45 GeV/c
mﬁz_ S = Signal regions blinded during the analysis
= < = Data-driven background estimate
el L " 7 categories depending on hardware and momentum )

m2,__ [GeVic*]

miss

MESON2023 27/06/2023 6/22



RESULTS
m Single Event Sensitivity: (0.839 * 0.053Syst) x [0

W
~—
§ 12 Expected background = Expected SM signal events: 10.01 + 0.42, ; + I.19,,
<P]
S | —f— Observed data = Expected background events: 7.03%/ 93
= 10 .
F T m  Observed events: 20
S [2016:2017i S1 S2 o
CAFI = Significance: 3.40
i + +.,5\NA62 +4.0 -1
- = . X
6 - 4 BR(K™ -1 wW) 55418 = (10.6 I35l £ O'9syst) 10
4 I r 104; V¥  Camerini
B E = V¥ Experimental upper limit @ 90 % CL
: T 10_5? Experimental measurement
+ C ems Theoretical prediction
2 __ Ef 10_6? VKI Cable ’
L . : - 10—7; V Asano
0 gt [ n o Lon b b P —8§ v E787
0 1 2 3 4 5 6 7 8 107 v
- v
Category 10_9§ E787+E949  NAG62
10710% ._’_
MESON2023 10—117 | I | P [ Ll 7/22
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OUTLINE

NAG62 latest precision measurements

K" —nfetvy (Ky)
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THEORY

7/ /7
- T

K’ Y
Direct r\\ !

\ divergent for E, and 6, , — 0
|nnel" Tr(] / ’

Emission Brehmsstrahlung
EJ, 61, ChPT
R = BR(me*vy | j—th phase space region) | Rp x 102 E, > 10 MeV, 0.~ > 10° 1.804 + 0.021
! BR(mCe*v(y)) Ry x 102 E, > 30 MeV, 6 > 20° 0.640 + 0.008
Rs x 10% || E, > 10 MeV, 0.6 < cosfey < 0.9 | 0.559 + 0.006

T-odd observable Test of T-asymmetry

gzpfy-péxp} ( _ Ny - N

) (I |
m}, J L ST N, + N

MESON2023 27/06/2023
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Normalization

Events / (500 MeV?/c*)

\_

- - -k -
o o (=] o
= w =] ~

—
<

10°

= One downstream track with e* PID

= Vertex with a K* upstream track

= 2y in LKr with m(yy) compatible with m°
" Veto on additional photons

= Cuton 2, (K) = (P — Pro— Po)?

-20 -15 =10 -5 O 5

Normalization selection e,
L -

Lol X1 03
10 15 20
(K,g) [MeV?/c?]

m2

miss

Signal

SELECTION

MESON2023

One downstream track with e* PID

Vertex with a K* upstream track

2y in LKr with m(yy) compatible with m® + radiative y

Veto on additional photons
Cut on mzmiss(Ke3y) = (PK - PnO_ Pe o Py)z and mzmiss(Ke3)

—
LU

—h
(=]
w

Events / (500 MeV?/c*)

2

S1 selection

—s— Data
MC Kesy

MC K., modified

Accidental

MC K'—n'rnletv

q?*ﬁ’;
LS

iy t

iiiq

x10°

0 5
m2

miss

(K

eldy

L IR I RO
10 15 2
) [MeVZ3/c?

0
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ANALYSIS

Normalization

S1

Sa

S3

Selected candidates

6.6420 x 107

1.2966 x 10°

0.5359 x 10°

0.3909 x 10°

Acceptance

(3.842 £ 0.002)%

(0.444 4+ 0.001)%

(0.514 £ 0.002)%

(0.432 + 0.002)%

Accidental

Kt — 707% v
Kt - nt7070
Kt — otz

(1.0 £ 1.0) x 10*

(4.94 0.2+ 1.3) x 102
(1.1 +1.1) x 10?
<20

(2.3 £ 0.2 +£0.3) x 102
(1.1 +1.1) x 10?
<20

(1.1 +£0.1 £0.5) x 102

(0.1 4+0.1) x 10?
<20

Total background

(1.0 £ 1.0) x 10*

(6.0 £ 1.8) x 102

(3.4 £ 1.2) x 10?

(1.2 +£0.6) x 102

Fractional background 1.6 x 10—4 0.46 x 10—2 0.64 x 102 0.29 x 10—2
4 : L
= Bkg from accidental activity in LKr:
obs  _ pybks trig data-driven estimation with timing sidebands
- B(Kezyi) Ny v Kedvi  AKkes  €pen . § slde
R; = B(K.)  nobs NP A " e > | = Bkg from e* mis-ID / undetected v: estimated from MC
3 — Ke3yi € - : . L
o Ke3 — *'Ke3 7 CKesyd = Systematics: LKr response correction, bkg estimation,
10 .. . L. .
2 fg: S.selection _mm ~ Data 9 veto of additional radiative v, theory, MC sample size
% 165 " MC Ky
£ 145 4 NAG2 _ 4Data _ AMC
S R
3 | = A" contribution due to detector + selection
6F s . Systematics: MC sample size
4F - -
MESON2023 23— W i 27/06/2023 10/22
0feelete: BRSO i PP el X107°
-8 -6 -4 -2 0 2 4 6 8




RESULTS

_ ISTRA: L OKA | NAe2
1.804 + 0.021 .81 £0.03£0.07 1990 + 0.017 + 0.02|
0.640 £ 0.008 0.63+002+003 0587 +0.010£0.0I5
0.559 + 0.006 047 +0.02+0.03  0532+0010+0.0I2
A (S)) % 10° SAESREINE - 12:28: 19
A (S;) x 103 10.059 70 8.1+ 15
A (S;) * 10° 0.015 £ 0.021 441+79%19

Decay rates T-asymmetry
4 N\ \
= Factor > 2 more precise than previous measurements = Compatible with no asymmetry
= Relative uncertainty < 1% = Improved precision
= 5% smaller than ChPT prediction O(30) = Uncertainty still O(10?) larger than predictions

\_ /. J
MESON2023 27/06/2023 11722




OUTLINE

NAG62 latest precision measurements

K¥ -t
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FCNGC, long distance dominated, mediated by K* — m*y*

Test of LFU by comparing K* — m*e*e”

THEORY

K
K

7(q) (@)
One-photon-inclusive differential decay width:
dI'(z) o dl4pody(2) K l
= . W m T
. =9 W)+ ——
where z = m(u*p™)? /mi K (k) 7(p) 7(p)
Form factor parametrized by ChPT at O(p®) o)
W(z) = Grm3(a. +boz) + W™ (2)
Measurements: . fom
= a,,b,
K (k) m(p) 7(p)

= Model-independent BR

= Forward-backward asymmetry

MESON2023
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/

Normalization: K* — m'm'n”
= Abundant (BR ~ 5.6%)

= Kinematically similar

= Cancellation of systematics

Selection

= 3-track vertex topology

= Event in time with KTAG

= 1" calorimetric PID

" u calorimetric PID

= m(Tup), m(31) requirements

Effective kaon decays: (3.48 + 0.09,, + 0.02,,) x 10"

Selected events: 27679
Expected background events: 7.8 + 5.6

MESON2023

Events / (MeV/c?)

Data/MC

Normalization

—e— Data

[k -

K >t
[k >ntete
[K'srrnev,
B K st pty,

[k s

m(3m) [MeV/c?]

Events / (MeV/c?)

Data / MC

Signal

| —— Data
K —e' veury
K »n'r ey,
K-

B K s ypru
[ Rty
K > pty,
K —rp

380 400 420 440 460 480 500 520

27/06/2023

m(mup) [MeV/c?]
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FORM FACTOR AND BRANCHING RATIO

. x10® N 12><1 02
. . \ > - —— Data ~ —— Data
50 eqL“POPUIated bins of z: O 251 —— Negative solution = {1 |— Negative solution
: i * —— Positive solution = - | — Positive solution
(dF(Z)) Noppi 1 1 h ° o AT oy / 42 X 10 1o
— = : : . ~N 20 .
15[ i |
. - 8
Xz(a+ab+) fit - {
* Theoretically preferred negative solution 104 i3
= Additional x? minimum: positive solution o o
54
- i i Ll IR R < & .S Lol [ B I
\Model independent BR from integration of dI"/dz ) R TR RN R Y R T TR N R R TR VR P Y
z
(S(L+ 5l)+ (5877#“ X 108
Statistical uncertainty 0.012 | 0.040 0.06
. =-0575+0013, b, =-0.722 £ 0.043 Trigger efficiency 0.002 | 0.008 0.02
Reconstruction and particle identification | 0.002 | 0.007 0.02
XZ / ndf o 45 I / 48’ p(a+’b+) o _0.972 Size of the sim'ulated Ix,,f,#. sa‘n.lple ' 0.002 | 0.007 0.01
Beam and accidental activity simulation 0.001 | 0.002 0.01
Background 0.001 | 0.001 —
+ + o+ Total systematic uncertainty 0.003 | 0.013 0.03
BR(K — 1T H IJ_) = (9 | 5 + 008) X I 0'8 K3, branching fraction 0.001 | 0.003 0.04
K7, radiative corrections 0.003 | 0.009 0.01
MESON2023 Parameters o and [ 0.001 | 0.006 — 14/22
Total external uncertainty 0.003 | 0.011 0.04




COMPARISON WITH PREVIOUS RESULTS

+ _LIII T T T ||||| """""""" Tl rrrr |y rro0 171Uy T T T T T T T T T T 17T T T T 7T T T°1
- —0.5¢ 68:/ CEA62,[(R“ H) I . C(Ientral vallue and Itotal err:Jrs | |
% B ° ngg 8;[3) I Statistical+systematic errors
% 0 6—_ co | NA48/2 (myup) Statistical errors only
= il NN | NA48/2 (nee) i PDG average (2022), without NA62 result
S— : N\ \ | — — EB865 (nee) (stat. only) f E787 (1997)

2 - L . 207 events
& 071 .
= - - E865 (2000)
% : ] 430 events ==
L 0.8 . —
I Z HyperCP (2002) |
L , . 110 events
-0-9r g NA48/2 (2011)
B ] 3120 events P
-1 ] NA62 (2022)
- R 27679 events W
_|III|III|II|||II|III|III|TII|I_ |||||||||||IIII|I||||||II|I||||||I|
—0.64-0.62 0.6 -0.58-0.56 -0.54 -0.52 -0.5 4 5 6 7 8 9 10 11
Form factor parameter a, B(K" — mrutu) x 108
® Much improved precision
= Sample size ~9x larger than NA48/2
MESON2023 27/06/2023 15/22

= No evidence for LFU violation



—— K_ ... Data

Ty

] SM prediction

Normalized entries

coseKﬂ

MESON2023

angle between K* and p~ in pp rest frame

/

N (cos bk, > 0) — N(cos bk, < 0)
N (cos O, > 0) + N(cosbk, <0)

Arp =

Ars = (0.0 £0.7,, £02,, £02,) x 102 @ 68% CL

IAcs| < 0.9 x 102 @ 90% CL
JHEP 11 (2022) 011, JHEP 06 (2023) 040

27/06/2023 16/22



OUTLINE

NAG62 latest precision measurements

Kt - Tr+yy
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THEORY

" Long distance dominated » crucial ChPT test

= Kinematic variables K+ 4
p: -momentum

2
Lt @) (myy y— p(qr —q2) )57 4-momenta
mi mg ) m3 m,: K* mass
m,,: di-photon invariant mass

= Decay width parametrized by a real parameter ¢

oI’ (,\ ) mg
C <) =
Oydz "’ Y 2973

2 (42 +BG)| +ICE)F) + (y - im,ri,z)f Bl

nonzero at O(p®)
= Goals:

" Measure ¢,
= Extrapolate model-dependent BR

MESON2023 27/06/2023 17/22



ANALYSIS

350

Selection S Dflta
= K* " matching tracks + 2 clusters in LKr 300

= z=(P—P)2/ M2 - i
= 4039 events observed 2501

= 393 + 20 background events expected 200F-

Background 150
= Cluster merging: K* — ', K¥ — m*non®
= Missing tracks: K* — m*m*n” 100
= Estimated with MC, validated with control regions

50

FitPrOcedure |||||||i|||||||||

= MC reweighted for different values of €

o 1.3¢
= Scan of ¢ to find maximum likelihood = 12F J[
= External parameters fixed: & 1'} + _H- ______ +1E 'H‘ ++
< &9i+ '% %%%‘ -%*%%$* +,%% %
(to be updated to use ) g:gz | 1 I 1 1 | | . | | | | I 1 1 1 | | | | | | | 1 1 1 | | | | | | I |

02 025 03 035 04 045 05
\_ J z= Mo (m7) / My

MESON2023 27/06/2023 18/22




E?iB? (1997)

31 évents

NA48f2 (2014)

149 events

NA62 2007 (2014)

232 events

NA48f2 + NAG2- 2007 (2014)

381 events

NA62 (2022) - thls result
4{139 events i

MESON2023

0.5 1 1.5

=1.713 £ 0.075

sta

_+0.037

|
2.5
ChPT O(p°) G

syst

RESULTS

E787 (1997)

31§ events

NA48/2 (2014)

149 events

NA62 200? (2014)
232 events

NA48!2 + NAG2-200? (201 4)

381 events

NA62 (2022) thls result
4039 evenls '

5 6 7 8 9 10 11 12

13

14

Br(K"— m*yy)x10’

BR(KT — mTyy) = (9.73 £0.17_,. + 0.08

27/06/2023

syst)

07
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OUTLINE

NA48/2 preliminary result

KE - 10r© piv (KMOO)

MESON2023 27/06/2023 20/22



THE NA48/2 DETECTOR

K* beam 2o A ( Dl"lf.t CHambers ) Hodoscope
magnetic spectrometer (timing)
to study CPV P ~ 60 GeV/c
y, | TAX17,18 .U =
vin; Magnet 2 < =
f 1 FDFD o per o A2 2 2
_ 1| Defining Protecting 0
| — collimator collimator Cleaning b LKr e.m. calo
| collimator | X md HAdronic Calo
' KABES 1 - Decay volume '
I :.- X MUon Veto
! 1 KABES 3 . Hy
! P -
| : L I
. F - L Z |
' 1 z L
\ + focused beams | . E X
= = !
‘ 1 / = r
HH + I KABES 2 .,_; ! :
> 'y
N OFDE 2nd | L 10cm
FRONT-END ACHROMAT Quadrupole ACHROMAT ' Vacuum He tank +
1cm r Quadruplet . .+ fank Spectrometer
0 50 v 100" © 200 250 m

MESON2023 KAon BEam Spectrometer 27/06/2023 2022



Theory and status

r N
KM mode BR [1[]_5] Ncand
Kot 4.26 -+ 0.04 | 1108941 | NA48/2 (2012)
Ke,qm 2.55+0.04 65210 | NA48/2 (2014)
K.t 1.44+0.9 7 | Bisi et al. (1967)
K;MUU
= First observation of muon mode with Tt°m°
= Test of ChPT
\_ y
( )
= K* = n%m°n? as normalization channel
s KT 5 P (nf—ptv) largest background
— +
= 5= M) > 0.03 Geve/ cf )

BR(KE — non®pty, S, > 0.03 GeV?) = (0.65 + 0.03) x 10

BR(KT — m®r®puv) = (3.4 £ 0.2) x 10¢

MESON2023

= 2437 events observed

= 354+33_ +62

background events expected

2x107°

10°°
9x10~’
8x107’

7x1077
6x10°7

5x1077

syst
@ Full phase space
| & S,>0.03Gev/c* o8 :
—m---- f uncertainty limits R, {::::i:::::::"::
------ f uncertainty limits R=0 | [}
I e
I —
Calculations  : Measurement
—.—
B 2R,
B R, I::::::::::::::::
- R=0 +
IIIIIIIIIIIIIIIIIII|IIII|IIII|IIII|IIII1IIIII|IIII
tree 1loop BCG(1994) fxFK ) NA48/2

ed

27/06/2023 21722



SUMMARY

+ + _
m K" 51 vy

= — T e vy
NA62 will take data until LS3

e Kt Sntutus
HH ...stay tuned!

= Kt S T[+yy

+ +
= K* > mnfu*v

MESON2023 27/06/2023 22/22



SUMMARY

+ + _
m K" 51 vy

= — T e vy
NA62 will take data until LS3

e Kt Sntutus
HH ...stay tuned!

= Kt S T[+yy

+ +
= K* > mnfu*v

MESON2013 THANK YOU! 2710672023 2m







RECENT THEORETICAL PROGRESS ON K — mtvv

BR(KT — " w) = (8.60 + 0.42) x 10" BR(K" > w) = (7.73 £ 0.61) x 10"
BR(K, — movV) = (2.94 £ 0.15) x 10" BR(K, — m0vV) = (2.59 £ 0.29) x 10"

= J = J




SINGLE EVENT SENSITIVITY

NP = N

PNN

vV BR(T[VV)

VvV Tt E':tr'ig ERv Arm BR('I'[T[)

Subset S1* Subset S2 *
Npr x 1077 3.14 11.6
Ay x 102 7.62+£0.77 11.77+1.18
Arp x 102 3.95 + 0.40 6.37 + 0.64
€trig | 0.89 & 0.05 0.89 4 0.05
€RV 0.66 4 0.01 0.66 + 0.01
SES x 1010 0.54 +0.04 0.14 £ 0.01
NP 1.56 £ 0.10 £ 0.19¢x¢ | 6.02 4 0.39 & 0.72x¢

= K* — n* ® normalization channel
= Cancellation of systematic effects
= Random Veto: efficiency loss due to beam activity

Random veto efficiency

Photon rejection
v LKr veto
LAV veto

Photon + multiplicity rejection

0 100 200 300 400 500 600 700 800 9001000

Intensity [MHz]



BACKGROUND FROM K* DECAYS

+ 0 2 . o .
Control " 1i° data to study m“_. distribution Number of events in T+ T
107 Data region after mvv selection
MC K'—>nr*r® T

it
=
=)

- :z E::z:iincertainty N e)ip (S R) = N (T[ T[O) fkln (ls R)

O I [ Expected K* — m* % events ] [Fraction of m* ¥ in signal region,]

[
o
n

ot
=
=

in signal region measured on control data

Entries / (0.0025 GeV?*/c*)

T 1t Tg = K"— p"v,and K" — " " i~ backgrounds:
o, similar procedure

—0.02 0 002 004 0. 06 0.08 0.1 = K*— m*mn e*v, evaluated with MC simulations
[GeV¥c!] = Validation with control regions

ll’llSS




UPSTREAM BACKGROUND

—
Y
C6
Accidental .
---‘ --------- :‘--l?---\----
o o :
K+
I
KTAG Cé

Vacuum tanl

-
----------

Fake Vertex

Fiducial decay region

110-165 m

STRAW1,2

- -
---------
-

STRAW3 4

RICH m

Pions produced upstream of the
fiducial volume

= Early kaon decays

= [nteraction of beam particles with
beam spectrometer material

Fake association of detected pions to
accidental particles

New collimator installed in June 2018

Geometrical cuts & BDT cut on
backtracked pion position

KKaon-pion association effective

Data-driven background estimation



EXPECTED BACKGROUND SUMMARY

i e e
[ Vv Xol
0
(1.4+0.4) ™
8
.‘_
10 . 2ot it e
(7.240.9) % - T 31
. s’ o (32.4+3.2)
11
(9.2+0.6) ™
174 P
(212+21) P
IIII|IIII|II IIII|L|.lI|IJ]I
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Total 1.1179:5 43179395
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Main background:
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FUTURE

X [m]

Veto-counter MUVO HASC-2
STRAW CHOD
@ LAV T. T MUV1,2
arget KTAG | AC
— 1“:" CHANTI : .
TI=Ni[ | HASC
Beam line re-arranging l' l "IRC Dump
LKr
—! T T T y
0 100 150 200 250
Z[m]

C Additional GTK station
= Beam line re-arranging to swipe away upstream 1t*
= New VetoCounter to detect upstream decays

= HASC-2 to further suppress K* — m* 1% decays

= |ntensity increased from 60% to 100% of nominal

~

J

Goal: reach O(10%)
precision by LS3

=  |mprovements in
LKr reconstruction

= Optimizations in
the analysis:
random veto stable,
background rejection,
acceptance increased

Beyond LS3
HIKE:

High Intensity Kaon Experiments




Accidental event: KT — m%etv decay (or K27 with 7 mis-ID) +
additional LKr cluster that mimics the radiative photon

80

x

—-

o
[~}

=z
.

\62 Prelimipary.
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o

I'T,

100

o Dedicated cut in signal selection using m? . (Ke3) observable
@ Background in signal region estimated with data from the out-of-time

side-bands
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NA48/2 DETECTOR

Muon veto sytem

Hadron calorimeter
Liquid krypton calorimeter

Hodoscope

Drift chamber 4
Anti counter 7

Helium tank
Drift chamber 3
Magnet

Drift chamber 2
Anti counter 6

Drift chamber 1

Kevlar window

KABES

= g(X)Y) ~ 800 um

= o(p) [ pc~ 1%

= og(T) ~ 600 ps

Magnetic spectrometer (DCH|-DCH4)

= g(X)Y) ~ 90 um per chamber

" 0(Ppch) / Pocr = (1.02 @ 0.044 GeV!' x ppy )%
Scintillator HODoscope

= o(T) ~ 150 ps

Liquid Krypton EM calorimeter (LKr)

= o,=o0,=(0.42 GeV”/\E, @ 0.06) cm

= o(E)/E,= (32 GeV%/\E, @ 9.0 GeV / E, @ 0.42)%



NA62 DETECTOR

SPECTROMETERS
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4 straw tube chambers

4 views each
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NA62 DETECTOR PARTICLE IDENTIFICATION

“"HOD
MUV1,2

B
< 27 STRAW
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] MUV3
] Target |[KTAG SAC
0 - = : CHANT - |
] p WASC

] lRC Dump
2 _J.Kr

o0 190 200 250 Z[m]
/Kaon TAGger \ /Ring Imaging CHerenkov counter \
= Differential Cherenkov counter = Differential Cherenkov counter
"= 5 m long vessel = Ne at atmospheric pressure
= N,at |.75 bar = o,= 100 ps
= o,=70ps

\_ / \_ /




NA62 DETECTOR PHOTONVETO
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/Large-AngIe Veto \ /I.Kr \ /SmaII-AngIeVeto \
= |2 stations * Photons emitted between = |RC + SAC
= EM calorimeters (PbO 75%) | and 10 mrad + particle ID = Ensure hermeticity for
= Hermetic for photons = op/E=1.4%for E ~ 25 GeV photons down to 0°
between 10 and 50 mrad " Oyy~ Imm
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