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Overview NAGZ

* The ultra-rare K* — v decay.
*The NA62 experiment at CERN.

* Results of analysis of 2016 data :
* Selection.
* Background rejection.
* Single Event Sensitivity (SES).
* Background studies.
* Result.

e Qutlook for NAG2.
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The ultra-rare K* - vV decay
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(c) W box diagram.
B(K*T — ntvp)
(a) Z° penguin diagram. (b) Z° penguin diagram.

oP,.,
* FCNC loop process: s — d transition, dramatic CKM suppression. . ..

* Theoretically clean: Vol yo 8%
 Dominated by short distance effects. ' e
* Hadronic matrix elements precisely known from K;5; decays.

* Precise theoretical prediction: [Buras et al. : JHEP 1511 (2015) 033]

Y
Vbl 28 [ % ]0.74 . Uncertainty budget

= (8.4 + 1_0))(1()— [Buras et al. : JHEP 1511 (2015) 033]
40.7)(10‘3] 73.2° ( —

X;
other

~ Br(K* - ntvv) = (8.38 +£ 0.30)x10~ 1

* Potential sensitivity to NP.
« NAG62 primary goal: Precise experimental measurement of Br(K+ — T vv).

F
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https://arxiv.org/abs/1503.02693
https://arxiv.org/abs/1503.02693

Br(K; »r"vv)

NP Prospects for K —» vy decay NAGZ ()

* Randall-Sundrum (warped extra dimension) with Custodial protection [Blanke et al. JHEP 0903:108 (2009)]

* Supersymmetry (MSSM) [Blazek & Matak Int.).Mod.Phys. A29 (2014)] [Isidori et al JHEP 0608:064 (2006)]

« Simplified Z, Z"' models [Buras et al. JHEP11,166 (2015)]

* Littlest Higgs model with T-parity [Blanke et al. Eur.Phys.). C76 (2016) no.4, 182]

e Lepton Flavour Universality Violation (LFUV) [Bordone et al. Eur. Phys. J. C (2017) 77:618]

* Previous constrains on the models from: K¢ — K0 mixing, rare K and B decays, CKM matrix element
measurements, LFUV anomalies, direct searches for NP.

LFUV
[Buras et al. JHEP11,166 (2015)] [Bordone et al. Eur. Phys. J. C (2017) 77:618]
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https://arxiv.org/abs/0812.3803
https://inspirehep.net/record/1319646
https://arxiv.org/abs/hep-ph/0604074
https://link.springer.com/article/10.1007/JHEP11(2015)166
https://arxiv.org/abs/1507.06316
https://link.springer.com/article/10.1140/epjc/s10052-017-5202-1
https://link.springer.com/article/10.1140/epjc/s10052-017-5202-1
https://arxiv.org/abs/0812.3803
https://link.springer.com/article/10.1007/JHEP11(2015)166

NA62 {

Experimental Context : Br(K* — m*vv) Measurement
History of K'—>n*vv Measurement

’g - N v 90% CL
104 = 'Camevrl'_rj‘:mg —— Measurement
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g0 SM : Br(K'>7"v9) = (8.4+1.0)x10™" l §E787+E949
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Publication Date
Final BNL E787+E949 result : [Artamonov et al. PhysRevlLett.101.191802 (2008)]

Br(K* - ntvv) = (1.73%132)x10710

F .
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https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.101.191802

The NA62 Experiment at CERN NAGZ ()
~200 collaborators from ~30 institutions : I I-:\;—E-I I‘H.I*II I-h Isl

Birmingham, Bratislava, Bristol, Bucharest, , Dubna (JINR), , Ferrara, Florence, Frascati, Glasgow, Lancaster, Liverpool, Louvain-la-Neuve, Mainz,
Moscow (INR), Naples Perugla Pisa, Prague, Protvmo (IHEP) , Rome |, RomeII San Luis Potosi, Sofia, TRIUMF, Turin, Vancouver (UBC) .

Primary goal: Measurement of Br(K* — nvv).
New Technique: K decay-in-flight.
Requirements:

« 1013 K* decays

* Signal acceptance O(10%)

« (0(10'?) Background rejection

~SU IH\I

- IR\\(I

k22 L L s =3 « Broader Physics programme : [SPSC NA62 (2018)]
- o G e e « Rare K* decays (e.g Kt » wtu*u™).

e LNV/LFV K* decays (e.g KT > 1, 1;7).

* Exotics (e.g HNL : [PhysLett.B,778 (2018)] ).

Data Taking :
* 2015 Commissioning run.
e 2016 Commissioning + Physics run (30 days) [this talk].
e 2017 Physics run (160 days).

NA62 : K-->pi nu nu e 2018 Physics run in progress (217 days scheduled).
6/6/2018
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https://cds.cern.ch/record/2312430?ln=en
https://www.sciencedirect.com/science/article/pii/S037026931830039X?via%3Dihub

The NA62 Strategy

NA62 Keystones

e > 107 muon rejection.

* ((100) ps timing between sub-detectors.
* (0(10%) background suppression from kinematics.

with 15 < p_+ < 35 GeV.

* Muon rejection: PID (Cherenkov detectors +
Calorimeters)

« 1Y rejection: photon vetos.

Z@W  UNIVERSITYOF

e > 107 rejection of 7° from K™ — nw*rV.
2 _ 2 2 'E
Mipiss = (PK+ - Pn"') ~E T
PTE+ ég 107 -
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* Kinematic suppression: restrict to R1 & R2 =~ -

NA62

10°

10

107

NA62 {

Process Branching Ratio [PDG]
K* - u*v, 0.6356 + 0.0011
Kt > ntrn® 0.2067 + 0.0008

Kt ->ntn'tn

0.05583 £+ 0.00024

Kt ->natnetv,

(4.247 +0.024)x107°>

Kt - ntvy

[SM] (8.4 + 1.0)x10~ 11

K*—m*rl(y)

R1

Komve g

y



http://pdg.lbl.gov/2017/listings/rpp2017-list-K-plus-minus.pdf
https://arxiv.org/abs/1503.02693

Th e NA62 Detector [NA62 Detector Paper, 2017 JINST 12 P05025] WAEZQ

X Im] MUVO

A Jura
2 - STRAW CHOD

| LAV MUV1,2

] Iron
. RICH( Il vuv3

| Target KTAG GTK " SAC
0 b — —— N

1400 GeV p E

1from SPS
1A / i RICH l‘ HASC

1 Cherenkov kaon tagger,

1 0. ~ 70 ps Spectrometer: IRC Dump
24 0= 7UPS. Decay LKr

B — Region —> 4 straw chambers
Saleve { o; = 70 ps.
o w00 150 200 20
Unseparated secondary hadron beam Detector Systems Z[m]
« Composition: 70% t*, 24% p, 6% K™ * Spectrometers: GTK (upstream) and STRAWSs (downstream).
© pg+ =75 GeV. * PID (1): Cherenkov detectors: KTAG (K ™), RICH (rr/u separation).
e Nominal intensity . 33)(1011 protons/sps Sp||| * PID (2): Calorimeters (ECAL = LKr, HCALs = MUVl&Z)
(~750 MHz rate at GTK3) * Photon vetos: (hermetic for 0 — 50 mrad) 12LAVs, 2SAVs (IRC&SAC), LKr.

¢ ~5MHz K* decays in ~60 m decay region. * Muon veto:

WY UNIVERSITYO! « Additional detectors: NA48-CHOD, CHOD, CHANTI, MUVO, HASC.
ey BIRMINGHAM Joel Swallow NA62 : K-->pi nu nu 6/6/2018 8



http://iopscience.iop.org/article/10.1088/1748-0221/12/05/P05025/meta

Analysis Procedure

R

ER

|

NA62 [,

Data Sample

« ~4 weeks of 2016 data, (1.21 + 0.02)x10'* K* decays in fiducial volume.
* Dedicated vV trigger stream + minimum bias Control trigger (downscaled).

Analysis

1. Selection
* Blind analysis procedure: signal and control regions blinded for whole analysis.

2. Determination of the Singe Event Sensitivity (SES)

3. Estimation and validation of expected background
* K* > ntn®(y), K" - ptv,(y), K* > ntntnT, Kt - ntn”etv,, upstream.

4. Un-blinding control and signal regions and results.

UNIVERSITYOF o
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Signhal Selection

K+ Decays in The Fiducial Decay Region
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Selection Sketch (cut-based analysis)

Single downstream track.

* Match downstream track to a K™ upstream.
e |ID downstreamtrackasam™.

* Photon rejection.

* Reject additional activity.

Signal Region Definition
* 15 <p,+ <35GeV
* R1&R2inm?2;s, = (Px — Pp)?
e 3 definitions (Protects against mis-reconstruction):
. (STRAW,GTK)

mlSS

. (RICH, GTK)

mlSS

« m?,; . (STRAW, Beam)

Performance (2016 data)

* PID:g+ =64%, Eyt = 1x10~8

« 70 rejection: g0 = 3x1078
o(m?,;ss) = 1x1073 GeV?

* o(t) =0(100ps)

6/6/2018 10



Single Event Sensitivity (SES)

» Signal Acceptance: 4%

WVA62

Systematics Breakdown

% [ K" > nvwwMC

.

i

g E/ = ===

% Signal S N

%Regions

%.I.I.m....m..m....m
15 20 25 30 35

¥ momentum [GeV/c]
(3% R2, 1% R1).

Source S§SES (10~10)
Random veto +0.17
Definition of 7 #° region +0.10
Arvy +0.09
Nk +0.05
Trigger efficiency +0.04
Extra activity 10.02
Pileup simulation +0.02
Momentum spectrum +0.01
Total +0.24

e Normalisation: Kt — 77 7? from control trigger. Acceptance: 10%, Ny = (1.21 + 0.02)x10*1.

SES = (3.15 + 0.01(stat) + 0.24(syst))x10~10

UNIVERSITYOF
BIRMINGHAM
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: Rt + 0 WﬂEZQ_
Background Expectation (1) : K™ —» ™ T (y)
2 0.1 K* (v) bg (data driven)
= —— — wrd(y ata driven
+ 0.09; J —e— SMK' - n*vVg(MC)
ﬂ'& E ; # Data Control Sample i 0.08 ;_ I J
N> 5 :_ MC Control Sample 8 0°O7;— T
<P 10 = > C
& = e o 0.06— |
- -mtrd(y) Z =
u B 0.05-
S10° - +
S F 0.04
= LF 0.03
> 10 F 0.02-
= Rl 4 R2 0.01- |
1025_ \-"- --------------- 4 05|||||||[T|||f|+||||+||
- y 16 18 20 22 24 26 28 30 32 34
B ‘ Hnrum\rL 7t momentum [GeV/c]
10 3 o ﬁ' * Expected # of background events in signal regions, from data driven
: , ;1 i g"?:w A studies of the kinematic tails.
1L edd lllll d !|Wh|| L m# M * From MC: 1%y rejection is 30x better than 7z° rejection.
r | ||i”||“||“i ||I”||| L 1 T T I | | H K_|_ N 7T+7T0 K+ N 7T+7TO
004 002 0 0.02 0.04 0.06 0.08 L4
0.022 + 0.004(stat) + 0.002(syst) 0

m2,_[GeVi/ch | R
R2 0.037 + 0.006(stat) + 0.003(syst) 0.005 + 0.005(syst)

F
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Background Expectation (2) : K™ = u*v,,(y)

dN/(0.00065 GeV?/c?

106 = J ® Data Control Sample
§ CJ MC Control Sample
105 ;_ [ IMe K —ptvin)
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2
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UNIVERSITYOF
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N events R14+R2

NA62 {
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|

—e— K" — u'v,(y) bg (data driven)
—e— SM K* — wvw (MC)

0.07
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0.04
0.03
0.02
0.01
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Ill[*lllJ
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0

16 18 20 22 24 26

28 30 32 34
7t momentum [GeV/c]

Expected # of background events in signal regions, from data driven
studies of the kinematic tails.

K* - p*v,(y)

R1

0.019 + 0.003(stat) + 0.003(syst)

R2

0.0012 + 0.0002(stat) £+ 0.0006(syst)

NA62 : K-->pi nu nu
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Background Expectation (3) : KT » m ™

—=— Data Control Sample

T T TTTTIT

MC Control Sample
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[GeVZ/c ]

NAGZ (),

Kinematic tail fraction determined from a
control sample of K* - ¥t~ events
selected by tagging a m ™ pair.

Corrected for biases induced by the control
sample selection using MC studies.
Expectation (R1+R2) :

N = 0.002 4+ 0.001(stat) + 0.002(syst)

NAG62 : K-->pi nu nu 6/6/2018 14



Background Expectation (4) : K™ - "~ e™ v, NABZ Q)

MC simulation K™ - t*m~e* v, Validation sample 1

— 0.12
K 0.1 10"+ validated using 5 different control samples
> o rof selected with five different selections.
S 0.08—
2 0.06— -
T 0.04- —1 Validation N Expected N Observed
0.02 - Sample
0— - Bifurcation (+) 155+ 0.4 8
-0.02 107 | Bifurcation (-) 4.0+ 0.4 2
_ - Regi
0.04; selons BIF+RICH(-) 3.2 +0.2 3
—0.06—
_0.08: . 1|5 | . 2|0 L 2|5 L 3|0 L 3|5 L FUII (_) 0.7 i 0.1 1
7+ momentum [GeV/c] Full+RICH(-) 1.2+ 0.1 5

* Background estimated from study of ~4x10® MC Kt - ttm~e*tv, events, (R1+R2):

NP =0.018%3922(stat) + 0.009(syst)

rmteyv

F
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Background Expectation (5) : Upstream Background WAEZQ

Matched Track Position At Collimator
e Upstream background sources:

300 (K — T Matching Inverted) x10°
‘g " [ mvv Trigger Data * Decays along beamline.
é 600 - CHANTI 14 * Interactions with beam spectrometer
3 400 - Acceptance - 12 material (GTK3) producing ™.
< - : .. . .
g | |Dipole Magnet) o | * Track mismatching.
= 200~ [Mater al . — 10
8 I . Effective K* — ™ matching
- - e 1 . . .
g Of = procedure minimises effect.
o T a
200 — : . . . . .
: e ] limator * Data-driven estimation of remaining
~400 |- 4 background (R1+R2).
600 | 2
. exp +0.090
_800 L1 | I L1 | | L1 1 I L1 | | L1 | | L1 1 I L1 | | L1 1 0 N f— 0.050_
800 —600 —400 200 0 200 400 600 800 UpstreambByg 0.030

X, .cc(COllimator) [mm]

F
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Expectation Summary

NA62 {

Expected # of Events in Signal Regions (R1+R2)

Signal : K* - wtvv (SM)

0.267 + 0.001(stat) + 0.020(syst) + 0.032(ext)

Total Background

0.15 + 0.09(stat) + 0.01(syst)

Background breakdown:

Background Process

Expected # of Events in Signal Regions (R1+R2)

Kt > natn%{y) B

0.064 + 0.007(stat) + 0.006(syst)

K* > u*v, () 1B

0.020 + 0.003(stat) + 0.003(syst)

Kt ->ntntn~

0.002 + 0.001(stat) + 0.002(syst)

Kt ->ntn~etv,

0.018%2052(stat) £+ 0.009(syst)

Upstream

0.050%2-020 (stat)

. & ! UNIVERSITYO©F
¢--5 BIRMINGHAM Joel Swallow
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NAGZ2
Result Unblinding Control Regions Q
o 0.12%
>
'*; 0.1% . o K* - n*'vwMC
é 0.08% « * ‘t;... . -+-data
é 0.06%
0.04? 7 R2
002 4 bampmswass = = ——ro= « | Control
Signal 7 Ry 5 - - — | Regions
I r . ) M
Regions —0.02% . .. T Pl )
—0.04?
. 7/ L
0.03 15 20 25 30 35

7F momentum [GeV/c]
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NAG2
Result Unblinding Signal Regions é
>
§ 0'1§ . . K* —» ©vwWwMC
CB 0-08§ = ";ﬂ . ‘e, rdata
2z 0.06?
~ £
0.04%
002% >Signal
0? Regions
—0 OZg . o Ne o2 g S0 S0 Jppariqid
—0.04%
One candidate event found!
—0.06%
—_— A | I | | | | | | | | | I | | | | | | | | | | | |
0.03 15 20 25 30 35
¥ momentum [GeV/c]
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Result

0.12
0.1
0.08
N.é 0.06
£ 0.04
0.02

0
-0.02
-0.04
-0.06
-0.08

=

[GeVZ/c?

Unblinding Signal Regions

L Y

[[]K* - nvwwMC
—4-data

One candidate event found!

| | | | | 1 | 1 | | 1 | 1 | | 1 | | | | |

15 20 25 30

7 momentum [GeV/c]

UNIVERSITYOF
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-100

-150

-200

Mom 15.3, Mirror 24 ( 258.8), Frac M 1.000 0.000, PMT 1.000 0.000

NA62 : K-->pi nu nu
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RICH Display For Candidate Event

Run 6646, Burst 953, Event 543854, Track 1

- | e

E J M+

; @O .............. nj

- S 0.0

- O

- O

- Q

:I|\J\\‘JIII|I‘l>lr‘\rrlrJIrlrlr.lvlul’l\|\\IJ|II|||\\

-300 -250 -200 -150 -100 -50 0 50

[mm]

Likelihood for different hypotheses
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Preliminary Results [Paperin preparation] NAGZ {

SES = (3.15 + 0.01(stat) + 0.24(syst))x10~ 10

Expected # of Events in Signal Regions (R1+R2)
Signal : K* > v (SM) | 0.267 + 0.001(stat) + 0.020(syst) + 0.032(ext)
Total Background 0.15 + 0.09(stat) + 0.01(syst)

Observed : 1 event in R2. ‘

Results using Rolke-Lopez method : Br(Kt — ntvv) = (28753)x1071 @ 68% CL
Br(KT - ntvv) < 11x1071° @ 90% CL
Br(KT - ntvv) < 14x1071° @ 95% CL

Compatible with SM : BT'(K+ - TL'+V17) — (84- i 1_0))(10_11 [Buras et al. : JHEP 1511 (2015) 033]
And BNL experimental result : Br(K* — ntvv) = (17.3%152)x10711

[Artamo et al. PhysRevlett.101.191802 (2008)]

K™ Decay at rest
%% UNIVERSITYOF
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https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.101.191802
https://arxiv.org/abs/1503.02693

Conclusions and Outlook for NA62 NAGZ

* Preliminary Results [Paper in preparation]
* 1 candidate event in 2016 data (~4 weeks of data taking).

e Preliminary result : Br(K™ - ntvv) < 11x107'Y @ 90% CL compatible with
SM and previous experiment.

* The new NA62 K+ decay-in-flight technique works.

* Good quality data taken throughout 2017

 ~20 times more data than presented here.

* Expected reduction of upstream background, improved reconstruction efficiency
and studies to improve signal acceptance.

e 218 days of running in progress in 2018.
* Expect ~20 SM K™ — mTvv events before LS2.

@ F
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Supplemental NAGZ ()

E
> 27
1]
Target KTAG GTK
0 = CHANTI Vacuum
1]
] if J
2] Decay =
= Region LKr
'I_‘]' T T T T T T T T T T T T T T T T T T T T
0 100 150 200 250

Z[m]

¥
EFRIRI/II%E%IITIX;/I Joel Swallow NAG62 : K-->pi nu nu 6/6/2018 23




NAGZ (),

K+ - n"l'vf/ Branching RatiO Burasetal. : JHEP 1511 (2015) 033

Messica&Smith : Phys.Rev.D76:034017,2007
K+ + + K'nl 2y — £K'n) i q ijr _q*
Isospin breaking effects : rx = Ko (3) K™ Form Factors : £ (q%) = £ (0) <1 +4; m?, +A; 2m 4 ) — |Vu5| ’
o+ i N where i,j = +, L (precisely measured from K;3 decays). m%
ifetime 2 pr— Xy = —
L , \ \ Phase space integral : T} = f(l r”)lﬂ ?;(J,HJ,EZ; t Mﬁ/ ’
Grmpa(M 2 .= VY.
Ky = 252 ;( _(4 Zg) V5187, (TK|VuSXf T (O)lexp) wherez=%andln=12(1zrn)andrn—m i A_l VlSVld .
m> sin®(Oy) i K (i = u,c, t:dominated by t

Sum over 3 v generations
8
A

= (5.173 £ 0. —11[—]
iy = (5173 £ 0.025)x107H | o=

N

Br(K* -» ntvv) = k(1 + Agy)

t loop function :

Leading order result T EW correction

NLO QCD correction

Short distance component : PSP (X) =

1[2 1
PP [gXﬁINL + EXKINL]
Where X}y, are from QCD NLO & NNLO calculations.

[ = e vs T :important for ¢ since m. < m, but not for t (m; > m,)

UNIVERSITYOF
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with small ¢ contribution)

(Small) long-distance QED corrections :

A/SX( t))z (

X(xe) = Xo(xe) + 22 X1 () + - Xgw(x) = 1.481 + 0.005(th) £ 0.008(exp)

e(4c)
A

Re(4

P.(X) + PE

2
C)X( t))

¢ loop function : P.(X) = PSP (X) + 6P,

Long distance contributions: Isidori et. al : Nucl.Phys. B718 (2005) 319-338
1
0P,y = 3 Z (Pz(qz) + PIfVW(qz»

l=e,u,t
<an average over the phase space>. It is then shown that :
5P, ~ L Aol 2 =0.04+002
ocu - A2mg, W26 3 o=
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https://arxiv.org/abs/1503.02693
https://arxiv.org/abs/0705.2025v2
https://arxiv.org/abs/hep-ph/0503107

VA62 /6

K+ - 1'['"]/1_/ Branching RatiO Burasetal. : JHEP 1511 (2015) 033

m(A,) > [Re(A) Re(A,) ’
( P X(xt)> ( P + 5 X(xt)”

Buras method A : using experimentally driven inputs from tree-level measurements of |V .|, |V |, [Vyp| and y :

Br(K* - ntv) =k, (1 + Agy)

|Vcb | 2.8 0.74 B(Kt — ntvw)
Br(K* - n*vv) = (8.38 £ 0.30)x107** e
rK" ~>mivy) = (838 £0.30) [40.7><10—3] 73.2°
— 2
Viblavg = (3-88 £ 0.29)X107 go(,) = Wyl IVey | cos(y (1 = 222)) + (Vo - |Vcb|2)z(1—%) Vol

Veplang = (40.7 £ 1.4)x1073

|V,.| = 0.2252 + 0.0009 Im(2¢) = V| IVep Isin(y)
= Vsl = V. - 0. .,
y = (73.2559)° Re(1.) ~ —4 (1 — 7)

|Vcb| 2.8[ )4 10'74
40.7x10-3 73.2°

Y
Uncertainty budget

» Br(Kt - ntvv) = (8.38 £ 0.30)x107*! = (8.4 + 1.0)x10~

Buras method B : experimental measurements augmented with averaging — assume SM and use &g, AM;, AMp and Sy

Br(K* -» ntvv) = (9.11 + 0.72)x107 11

F
’ifég gg&ﬁ%gﬁ& Joel Swallow NA62 : K-->pi nu nu 6/6/2018 25



https://arxiv.org/abs/1503.02693

NA62 {

[G. Ruggiero, CERN Seminar (March 2018)]

Single Event Sensitivity Definition

e Signal : K™ - ™vv from mvv trigger.

* Normalisation : K* — m*7° from control (Min. bias) trigger.

e Use same Kt — vy selection but multiplicity rejection is not applied and

2 [
m.iss Cuts are modified.

1
N, = NT[T[D SES = ; —
K =
AT”TBT'T”T Ni Z (Am/v RVgtrlg)
Ny : Number of K* decays (in fiducial volume). A.,7~0.04 : Signal acceptance.
N,,;~6x10° : number of K* - 7t events selected. ery~0.76 : Random veto efficiency.
Ay, ~0.10 : acceptance for K* = n*m% normalisation channel. Etrig~0.87 : mvV Trigger efficiency.
D = 400 : control trigger downscaling factor. All in 4 momentum bins, j,(5 GeV width, 15 — 35 GeV)
Ny = (1.21 £ 0.02)x1011 SES = (3.15 + 0.01(stat) + 0.24(syst))x10~10

¥
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https://indico.cern.ch/event/714178/attachments/1616653/2584699/seminar_ruggiero_cern018.pdf

ntvv Background Analysis (e.g. K - n*r?) NAGZ (),
TvV Analysis

* For the analysis the number of Kt - ntrnY (K,,) background events in a given
region R is estimated using :

exp (:R) — Z[Nnn(n-l_nOR)j' fjki"(R)]

J

. fjki"(R) is the kinematic tail fraction of K,,; events entering into region R and
momentum bin j.

’“"(R) is measured from data by selecting a K, control sample by tagging

I"'ne m~ from two photons in the LKr and from I\/IC using a K, sample with 300
MHz pileup tracks in GTK.

Results :
N_-P(CR1) = 0.52 4+ 0.08(stat) + 0.03(syst)
N_7P(R1) = 0.022 £ 0.004(stat) + 0.002(syst)

F
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Background Expectation (4) : KT » m m e™v,

Validated using 5 different control samples selected with five different selections.

NA62 [,

Validation Sample Selection N Expected N Observed
Sample
Bifurcation (+) | Bifurcated selection (invert photon and multiplicity (extra 15.5 4+ 0.4 3
activity) veto cuts) applied to a positive track. (No RICH
selection applied).
Bifurcation (-) | Bifurcated selection (invert photon and multiplicity (extra 40+ 04 2
activity) veto cuts) applied to a negative track. (No RICH
selection applied).
BIF+RICH(-) As above but with RICH applied for —ve track. 3.2+ 0.2 3
Full (-) Full T™™ + nothing selection (RICH not applied). 0.7+ 0.1 1
Full+RICH(-) | Full ™ + nothing selection (RICH selection applied for —ve 1.2+ 0.1 5
track).

* Background estimated from study of ~4x10® MC Kt - ttm~e*tv, events, (R1+R2) :

N5, = 0.018%5077(stat) + 0.009(syst)
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Background Expectation (5) : Upstream Background NAGZ )

Magnets
N N
e Upstream background sources: .
. K
« K*Decays along beamline. Toooo o o - Accidental Beam Particle ___
* Extra particles (e.g ) stopped but Lost or
stopped

¥ could reach decay region. Final Collimator

e 7 then matched to accidental
beam particle. H N

K* Tt
e Beam K Interactions with GTK3 +/

e K7 interactions producing w. coll GTK3
. ) Final Collimator
Vertex misreconstructed. H B u
H B ]
« Beam 1t Interactions with GTK3 )
. . . T
 n7 interactions/scattering. 00000 — > . .
e Match to accidental beam K™ . Accidental Beam K 1 t
GTK3
Final Collimator
[]
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Result Unblinding Control Regions Q
q'-_' 0012 % As shown at CERN seminar : Kt — v ; First Result from NA62 Experiment, G. Ruggiero
&~
°§ 0.1 g K" - ntvw MC
- 8
« * e —+-data
& o.osg ae. e
2 0.06% CR2 (Kt + n*n?)
~ 8 Expected | 0.94 + 0.14(stat) + 0.05(syst)
E 0.04 / R2 /Observed 1
0.02 /4 % o™ S, S W A « | Control
) N O 1 0 X — .
Signal 7 = | Regions
Region .
. CR1 (Kt —» ™ n?)
0.04 % CR(K" - u*v,) Expected : 0.52 + 0.08(stat) + 0.03(syst)
Expected : 1.02 + 0.16(stat) Observed : 0
—0.06 g Observed : 2
~0.08Z4 L.
15 20 25 30 35
7t momentum [GeV/c]
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https://indico.cern.ch/event/714178/

NA62 [,

NA62 Broader Physics Program INAG2 SPSC Report 2018

* Primary goal: measurement of Br(K* —» ntvv) = (8.4 + 1.0)x10~?

* However with a very large sample of K™ decays and a versatile detector
and trigger system a broader physics program is being explored:

1. Rare kaon decays
ceg Kt ->nmntutu

. 310° K (1984 I NA62-2007
2. Forbidden kaon decays (LFV, LNV) 0 ot Koo ot
ceg. Kt > nlflf, KT > ntlfl; (for hl, = ee,up,en) 3 N\ N 't 4
23 § T?_I)Ueliﬂr\f (1992)
3. Exotics § [

* e.g. Heavy Neutral Lepton (HNL) [Phys.Lett.B 778 (2018)] ™ {[ff | ¥ Thsrosut

K*'-p*N, K'—e*N

E949 (2015)

PIENU (2017) K
-

nt—e*N

‘glllllllllllllllll|lllllllllllllllllllllll[ll
10°""50"100 150 200 250 300 350 400 450
HNL mass [MeV/c]
F
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https://www.sciencedirect.com/science/article/pii/S037026931830039X?via%3Dihub
http://cds.cern.ch/record/2312430

