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The NA62 Experiment

Fixed target kaon decay experiment
located at the CERN Prévessin site

o ~250 collaborators from ~35 institutes

o 400 GeV/c proton beam from Super
Proton Synchotron (SPS) directed at
beryllium target

o Produces secondary 75 GeV/c kaon ;
beam (70% n*, 23% p, 6% K*) MoTeShe

~600 MHz hadron beam, ~4.5 MHz

€
> 27 of kaon decays in fiducial region STRAW CH;I"SVDl ,
] ANTIO Imn’
B | RICH MUV3
400 GeV/c { Target  KTAG SAC
Protons 0 ) §—f CHANTI ]
from SPS 5
1] | RICH
i If
\ , IRc| Dump
27 — LKr
Fiducial region (60m)
_'_” ! T T T L T T T T T T T T T T T T
100 150 200 250 -
Z[m

0
[JINST 12 (2017) P05025]
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https://iopscience.iop.org/article/10.1088/1748-0221/12/05/P05025/meta

Physics at NAG2

Primary goal: to measure rare decay Br(K* - *vv)
o Last year’s update [LL\WI 2025]
o New update this year (March 4)! [La Thuile 2026]

NA62 Physics Program

Precision Measurements || Rare and forbidden K* decays Direct Exotic Searches

Recent highlights to be presented:
1) Measurement of the structure dependent K*— e*vy decay (preliminary), [KAONZ25]
2) Measurement of the radiative K*— mr*mr*1my decay (preliminary), [KAON25]
3) Measurement of the K*— y*vu*u- decay (preliminary), [KAON25]
4) Search for heavy neutral leptons (11 *— e*N), [Phys.Lett.B 872 (2026) 140119]
5) Searches for hidden-sector X particle (K*— 1*X), [JHEP 11 (2025) 143]

Commissioning Run 1 Run 2
2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026
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https://indico.cern.ch/event/1485702/contributions/6616628/
https://indico.cern.ch/event/1485702/contributions/6585023/
https://indico.cern.ch/event/1485702/contributions/6584990/
https://www.sciencedirect.com/science/article/pii/S037026932500872X?via%3Dihub
https://link.springer.com/article/10.1007/JHEP11(2025)143
https://indico.global/event/483/contributions/120351/
https://agenda.infn.it/event/48984/timetable/?view=standard#22-new-measurement-of-the-k-to

K*— m1*vv: Improvements

- 2021-2022 2023-2024 Increased statistics and improvements
[JHEP 02 (2025) 191] (this analysis) in background rejection:

K* — mr*mo(y) 0.83 + 0.05 1.19 % 0.10 oo
K* — pv(y) 1.70 £ 0.47 139 %029 data-driven O Better T rejection
K* — 0.11 £ 0.03 0.24 + 0.05 o Lower p* mis-identification
K+ — mmetv 0.89 +033 1.59 031 estimated with MC rate

+2.1 +2.8 .
Upstream 744 74153 fully date-driven 5 |mproved upstream
Background 11.0:33 11.9:33 background rejection
N(tTvv,exp) 99+03 229 £ 1.1

NA62 preliminary_

S F [ Tromalikes(nolt a fit)

s (B Bx. | L | For2023-2024 dataset:

o 4l Ky .Kan

% 10 EE Kea DUpstream | O EXpeCted SM S|gna| 229 i 11,

ST i . ot backgrowna | (assuming BR = 8.4 x 10711)

:o | [ o Estimated background: 11.97%3
V o Observed: 33

107"

1 l 1 1 1 l 1 1 1 l 1 1 1 l 1 L
-0.04 -0.02 0 0.02 0.04 0.06 0.08 0.1
me,.. [GeVZc?]
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K*— mr*vv: Updated Result

Newest combined result: Br(K™ - ntvv) = (9.6%]3) x 10711

BNL l i l
For 2016-2024 dataset: [PRD 79 (2009) 092004]
o Expected SM signal: 43 + 1, NA62 2016-2018 | ® :
(assuming BR =8.4 x 10711)  [JHEP 06 (2021) 093]
o Estimated background: 3073 NAG2 2021-2022 : ° :

[JHEP 02 (2025) 191]

o Observed: 84

NA62 2023-2024 —eo—
[La Thuile 2026] — Total
. Stat. only
NA62 combined —o—] Theory
this result S ST U | S s s
0 5 10 15 20 25 30

B(K' — ntuvi) x 101
Observed significance >60, result compatible with SM
More to come with 2025-2026 dataset!
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https://link.springer.com/article/10.1007/JHEP02(2025)191
https://link.springer.com/article/10.1007/JHEP06(2021)093
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.79.092004
https://agenda.infn.it/event/48984/timetable/?view=standard#22-new-measurement-of-the-k-to
https://agenda.infn.it/event/48984/timetable/?view=standard#22-new-measurement-of-the-k-to
https://agenda.infn.it/event/48984/timetable/?view=standard#22-new-measurement-of-the-k-to

Kr—e*vy: Motivation

Direct measurement of V, A model-dependent couplings:

5 2
d2T'(Ke, SD* G|V, a . s 2 2
(dx;yy )= p,.(x,y) = —ear MWV + A fo, (6.) +(V = A f, (x))]
x=%: =ffe; foprGey) =A—2)(x+y -1  fop-(x,y) =1 —x)(1 —y)?
in K* Ilfest frameK

Predictions of BR(K*—e*vy) in units of 10 in (a) the %
ChPT at 0(p*), (b) the ChPT at 0(p®), (c) the LFQM 1l

Model| Cut IB SDt| SD- INT+ INT~  |Total 510"‘
(a) |z =0.01|1.65 x 1071 1.34[1.93 x 1071{6.43 x 107°|—1.10 x 1073| 1.70
z=0.1]0.69 x 1071{1.34[1.93 x 107'{6.43 x 107°|—1.10 x 10~3| 1.60
(b) |z =0.01||1.65 x 1071 1.15|2.58 x 1071]6.22 x 107°|—-1.21 x 10~3| 1.57

z=0.110.69 x 1071 1.15[2.58 x 1071|6.22 x 107°|—1.21 x 1073| 1.47 10°
(c) |2 =0.01][1.65x 1071 1.12|2.59 x 1071{4.33 x 107°|—1.29 x 1073| 1.54

2 =0.10.69 x 1071/ 1.12|2.59 x 10~"]4.33 x 107°|—1.29 x 1073 1.44 107k

[Phys. Rev D77 (2008) 014004]
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SD~ component beyond kinematical region of the analysis, focus on SD*
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https://journals.aps.org/prd/abstract/10.1103/PhysRevD.77.014004

K*—e*vy: Analysis Strategy

Measure BR from yields in signal selection normalized to K, selection using
observable M2, . = (Px — P, — P,)? in 2017-2018 data (Ng ~ 2.9 x 10%0):

I({)ggy - Nf?kﬁq AccCies ks
Br|K,,,(SDY)] = =r. = .. BR(K,3) - BR(1° > yy)
[ ey ] N,?Sg ACCKeZy gTrg e3

Ke2y
o Select single good e* track matched to GTK kaon, radiative y reconstructed in LKr

o NAG62 signal region: X > 0.2, Y > 0.93 to reject K,, K3, K, backgrounds

o Trigger efficiencies measured with MC and data using K, 5 normalization selection

= = u +
Normalization (K,;) Signal (K,,,SD")
é-"‘ L N L 4—" 4 | L ' '. L L o
"i‘) 107 iga;a NA62 Preliminary g,;) 10 I?NASQ Preliminary 1;‘
e L * Data -
8 10° B Ke3D 8 10°E  [JKe2y (SD4) =
— CIKu3 — E [@llKe3 E
Kan -
5w B S wf B
e jotf.  COKe2r (sps) e B <2 -
2 2 10 E|
o 10° o t ]
U>J ij 1 L 4 L4 .:J_r" -
10 107" EE

2 A 1 I P Y A i
303 -002 -001 0 0.01 002 003 102004 003 -002 -001 0 001 002
M2, [GeV?/c] M ... [GeVZ/c?]
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K*—e*vy: Preliminary Results

Kinematic region: ['(Ke2,SD)/T(K 2) [1077] Ry = F(KeZy SD+)/F(K“2)
P. > 200MeV/c, E, > 10MeV -
in K rest frame
KLOE 1.483 + 0.066 £ 0.013 c
E36 1.98 +0.11 ChPT O(p") (2008)
NA62 Preliminary [1.59 +0.02 | ChPT O(p') (2008)
—e—

Most precise measurement of SD* KLOE (2009)

i ~10 ici . ' ' ]
amplitudes to date (~1% precision): Lattice QCD (2021)

o Measurements and theoretical Lattice QCD (2025)
predictions computed in KLOE AR
kinematic region: P, > 200 MeV/c and E36 (2023)

1 + HH
E, > 10 MeV (in K* rest frame) NAG2 Preliminary (2025)
TR BT BT | T BT I BT T

o PDG 2024 average: 1 12 14 16 18 2 22 24

_ -5 ChPT: PRD 77, 014004 (2008) R,x 10°
R, = (1.62 +0.22) x 10 KLOE: EPJC 64 627 (2009) !

Lattice QCD: PRD 103 053005 (2021), arXiv:2504.08680 (2025)
E36: PLB 843 138020 (2023)

BR[K,,(SD*)] = (0.466 + 0.003,, + 0.003,, + 0.004,,,) x 105 = (0.466 + 0.006) x 105
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Kf>tmmm my: Motivation

Comparison of Br(K;,,) predicted by ChPT at 0(p*) vs measurement by
OKA collaboration (2019) in intervals of photon energy (kaon rest frame)

| D Bypr(Kaxy) Boxa (Kary)
[MeV] | [zeitPhys.C 76 (1997) 301] [Eur.Phys.J.C 79 (2019) 296]

10-20 | (4.36£0.04) x 107°

20-30 | (1.43+£0.01) x 10°°

30-40 | (4.93+0.05) x 10°° (5.1740.34) x 107°
40-50 | (1.44£0.01) x 10°° (1.554+0.12) x 10~°
50-60 | (2.69+0.03) x 107 (3.54+0.5) x 107
60-70 | (1.36+£0.02) x 10~ ® (1.1£0.6) x 10°°
10-70 | (6.46 £0.06) x 10~°

30-70 | (6.6540.05) x 107° | (7.1 & 0.4sar & 0.35) X 107°

Previous measurement of Br(K;;,,) performed by OKA collaboration using clean
sample of 450 events

o Missing measurement in low photon energy intervals

Goal: First measurement of Br(K;,,,) in previously unobserved energy intervals
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https://link.springer.com/article/10.1007/s002880050554
https://link.springer.com/article/10.1007/s002880050554
https://link.springer.com/article/10.1007/s002880050554
https://link.springer.com/article/10.1140/epjc/s10052-019-6797-1
https://link.springer.com/article/10.1140/epjc/s10052-019-6797-1
https://link.springer.com/article/10.1140/epjc/s10052-019-6797-1

K->t~ y: Analysis Strategy
Measure BR from yields in signal selection normalized to K, . selection using

invariant mass of decay products M(31ry) in 2017-2018 data

o Select exactly one good 3-track vertex reconstructed by STRAW matched to GTK
kaon using Multitrack trigger (efficiency > 90%)

Signal region: M(31ry) € (486, 496) MeV/c? Acceptance Kgy:
© S8 g (31Y) € (486, ) (7.354 + 0.001g,1) %
o Additional kinematic selections applied to Effective N,:
reduce K, background (7.3997 4 0.0013gy + 0.0319g,,) X 101°
Normalization (K,) Signal (K;,)
v ' NA62 Preliminary EWE‘ é‘NAB"E""'I?:SFéIiminer * Data
2 10 e Data %’ -
E 10° - K'smmev [ o 1035.
S 10° B K orruy| s E
~ B K= —~ B
% 104 e _g 102=E ..............

—
o

-y

O 14 -
QO 1.4 3 1 L
= 13 M1 =13 I ]I !
- 1.2 T © 11 e memanme mamanan
g . 3 od
5 8 o ' et ik i o 11 L' R 18
| L 4. S .1 & {3 oF : {115 L
8% : 06 , S S -
485 7%0 a%5 500 505 510 515 485 490 400 o0 olb M(SE’W) MoVic)
M(3r) [MeV/c?) y) [ ]
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K->t ' y: Preliminary Results

Good agreement with E Briasa(E5) Brheory (B5) Boxa (E;)
. . R [MEV] Preliminary [ZPhysC 76 (1997) 301] [EPJC 79 (2019) 1]
theoretical prediction —
1020 | (4.2240.05)-107° | (4.36 £0.04) - 107"
P 20-30 | (1.42£0.02)-107° | (1.4340.01)-107"
o Percent level precision ( )-107" ) (143£0.01)- 107 i
hi d 30-40 | (4.86+0.09)-107° | (4.9340.05)-107° (5.17+0.34) - 107°
achieve 40-50 | (1.5340.05)-107° | (1.444£0.01)-10"° (1.5540.12) - 106
50-60 | (2.80+0.31)-107"7 | (2.6940.03)-10~" (3.5+0.5)-1077
O Can_ fl_thher reduc_e _ 60-70 (1.36 £ 0.02) - 107 (1.1 +0.6)-107°
statistical uncertalnty using 10-60 | (6.30+0.06)-107° | (6.45 £ 0.06) - 10"
full dataset (2021-2026) 30-60 | (6.66+0.10)-10~° (6:64.+0.05) 10-°
30-70 (6.65 4 0.05) - 107°% | (7.1 £ 0.445e + 0.345) - 1076
E, < (10, 60) MeV E, < (30, 60) MeV
I:!IIIIIIIII|:IIIIlllilllllll LI LI} T | UM ) LI . II‘I T
OKA (201:9)
f f
I INA62 2025}I I " i NAG2 (2h25)
[2PhysC 76 (1997) 301] [ZPhysC 76 (1997) 801]
IIII!IIIIIIIIIIII]I!IIIII(I O 1 11 11 { DeAl N | [ . 1 | D . ¥ 1
625 63 635 64 645 65 6.6 6.8 7 7D 7.4 7.6
BR(K'—n'n'ry) x 10° BR(K*—m*n*ry) x 10°
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Kf—u*vu*u~: Motivation

i o+

* 4
DA
r
'L_]
F— - L
!/ W+ Hﬂ<

K*—> p*vu*u~™ remains the only unobserved K*— £#*v#*£- decay

vy

o Dominated by SD contribution (~30% IB component)
o Most challenging background: K*— tr*mr*m~ (Br = (5.583 + 0.024)%)

o Requires efficient PID to ensure low 7+ — u* misidentification probability,
complete kinematic information of decay products, and high-intensity
experiment to ensure sufficient statistics

‘ NA62 experiment ideal for measuring K*— p*vu*u~

March 6, 2026 Lake Louise Winter Institute 2026



Kr—>u*vu*u~: Analysis Strategy

Measure BR from yields in signal selectlon normalized to K, selection using
observable M2, . = (Py+ — P,+ —P,+ —Py- -)%in full Run 1+2 data (2017-2024)

Np — Np As = (3.821 4 0.004g,¢) X 1072
Ag X Ng Nx = (1.475 + 0.005g,,) X 1013

o Select single good downstream three-track vertex with Dimuon trigger, reject vertices
compatible with K*— p*v decay

BR[KT - uTvutu~] =

o Background contamination estimated with simulated data

o Signal acceptance A calculated assuming decay density from 0(p®) ChPT prediction

Normalization (K Signal (K

mm) uvuu)

CG___J 1 07 —e—Data D K=t j_; E|l~ Data
> — + gyt —
é 10° Wr—rre Jrommww 3 10t 55 E+_Tf+v“ i
E ST
= K*osmm-etv T T N C . i
%105 . . § 103§.K—m"nn—
Q0 S Il K—muy
g1 g 10
10° EF
10
2
10 1
10
107"
1 % 1'].24 -
T 4 BT bttt e &t 2 AR
5 £ 09 AN ke fﬁ‘
10 Q §3 T | Data/iic = 1,06
380 400 420 440 460 480 500 520 001 —0.005 0 0.005 0.0 0 015 0.02

My [MeV/c?]

[GeV/cY]

mISS
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Kr-u*vu*u~: Preliminary Results

BRIK* - p*vp*p~] = (1301 £ 0.017gpa¢ £ 0.012gy £ 0.0125,) X 1078 = (1.301 + 0.024) x 1078

xPT
NPB396 (1993) 81

Lattice QCD
PRD105 (2022) 114507

Lattice QCD
PRD105 (2022) 054518

NA62 Preliminary

—o—

4

1.15

1.25

1.55 1.45

BR[K* — p*vutu~][1078]

o Number of signal data candidates:
Np = 8227

o Number of background candidates:
NB — 892 i 11$tat i 54‘Syst

o Expected statistical uncertainty to
remain >1% even with inclusion of
2025 and 2026 data

March 6, 2026
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mr— e*™N: SearCh fOr HNLS  iprys.Lets 872 2026) 1401191

Three heavy neutral leptons (HNLs) predicted by extension of Standard Model (vMSM) to
explain non-zero neutrino masses:

o HNLs with mass below (m_+ —m,) = 139 MeV/c? can be produced in t* — e* N decays
B(nt = et N) = B(nt = etr.) - p(my) - |Ueal?
o Search in mass range 95-126 MeV/c? using 2017-2024 data — Set limits on |U,,|?

o Select single e* track in STRAW consistent with extrapolation to LKr and matched to GTK 1r* track
using main K* — v trigger, normalized to K, decays (Nx = (19.02 + 0.08) x 10'2)

Normalization (K,,) Signal (1)
:—Q 107 " Data [ |r—ey | : :2 T — : bata 5
%: c UK ey [l mr—uty > - [ ]Jr*—e*v [[]Early u+ decays
9 I B K —u*v [ Early pu* decays g i l . l ] ':rc"—)u*v WKty |
g t S I l § l
% 1085 ............... g’ 1065 .
g | s | |
g | 5 |
T
105E : 100 R

109 10*

1 | | 1 1 1 | 1
0.15 02 -0.005 0 0.005 0.01 0.015
mmiss(K) [GeV©/cT] mﬁms(n) [G8V2/04]
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https://www.sciencedirect.com/science/article/pii/S037026932500872X?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S037026932500872X?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S037026932500872X?via%3Dihub

mTr— e+N: RGSU'tS [Phys.Lett.B 872 (2026) 140119]

Expected number of signal events determined from single event sensitivity
2 2
NS = B(TI‘+ — €+N)/BSE3(7T+ — €+N) — IU84| /|U€4|SES

1 9 BSES(W+ — €+N)
|U€4|SES - + +
.7\77T . AN B(ﬂ' — € Ve) : p(mN)

o Search performed in 63 mass hypotheses within HNL search region (95-126 MeV/c?)

BSEs(W+ — 6+N) =

o Upper limits at 90% CL set for mixing parameter |U,,|?

- = :

o ] : O od [ Nme2 ]
g —— NA62 (r*—e*N) S = — mre*N

o : ® — K'=e'N

& — PIENU (n*—e'N) | N — K'5p*N

5 | ; ; = 5

6 10 T é 107E

3 =

I?%

| \\/ ~ T

[l I L 11 | 1111 ‘ L 111 | 1111 | 1 111 | 1111 ‘ 1 111 i | I I I
60 70 80 90 100 110 120 130 140 100 200 300 400
HNL mass my, [MeV/c?] HNL mass my [MeV/c?]
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https://www.sciencedirect.com/science/article/pii/S037026932500872X?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S037026932500872X?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S037026932500872X?via%3Dihub

Kt—>11*X: Search for Hidden Sectors uner 11 2025) 143

Constraints set on benchmark hidden-sector models from studies of rare kaon decays
(K* > ntvo, Kt > ntutu~, K* - ntyy, n° - invisible) using 2016-2022 data:

o BC1 and BC2: new U(1) symmetry gauge boson A’ (dark photon) interacts with SM
fields through kinetic mixing:

Eportal - _(5/(2 COS QW))F;WB”V
o BC4: new scalar single S (dark scalar) interacts with SM Higgs doublet H:

f'portal — _MSHTH
o BC10 and BC11: axion-like particle a couples to SM fermions f and gauge bosons V-

Eportal,f — (Cff/(QA))aﬂaf7M75f Eportal,V = 92(OVV/A)GV,U,U‘?MV

Benchmark | BSM particle (X) Type Coupling to SM Search

BC1 dark photon (A’) vector £ P

BC2 dark photon (A’) vector € invisible

BC4 dark scalar (5) scalar f invisible, pp~
BC4-inv dark scalar (5) scalar f invisible

BC10 axion-like particle (a) | pseudoscalar | C's (to fermions) | invisible, p™p~
BC10-inv axion-like particle (a) | pseudoscalar | C'r¢ (to fermions) | invisible

BCl11 axion-like particle (a) | pseudoscalar | C'gg (to gluons) invisible, v~

March 6, 2026 Lake Louise Winter Institute 2026 17



https://link.springer.com/article/10.1007/JHEP11(2025)143

Kt->1*X: Benchmark Constraints [JHEP 11 (2025) 143]

K™ - ntA’' (BC2)

w 1072

o
% r
= :
- 107 C
< 107 f :
= C r £
+T i 1073:7 ‘11 BaBar
< 10 - & /
m g C &y /
_5' 104 NABZ K' X,
107°E E -
C A
g o
10—7 L ! | L L Lo 10—5 L L oo
1072 107 1 107 107 1
m,, [GeV/c] my, [GeV/c?]

—_
B

- =
S N

(0]
II\‘I\\l\\\‘\\l‘lllllllll\l

B(K'—>n*S)x10%/sin’0

OD

005 01 015 02 025 03 035 1
mg [GeV/c]] mg [GeV/c’]
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https://link.springer.com/article/10.1007/JHEP11(2025)143

Summary

Many interesting physics results at NA62 (both preliminary and published)
o New update to Br(K* —» n*vv)
o Precision Measurements (K*— e*vy, K*—= m*mr*my)
o Rare and forbidden decays (K*— p*vu*u-)
o Direct exotic searches (K*— "X, m *= e*N)

o And more to come...
Look forward to new results!
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Backup
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K*— m*vv: Kinematic Region

2 = 2
m2. .= (Pc—P
Main K* (bkg) decay modes m l miss = (P = Pr)
K* — ptv 64%
K* — 7m0 21% «i 0.1 :_
K* — 56% O 08 - 10*
K* — mrety 43x10° & F ] R
- e - - OO X X "
K — m*vo o(1010) & 0.06 ¢ - RRRRRRKIERS 1,
0.04 - -?':’%’01" % = 10
. . T E S &
Background rejection: 0oz 0a9a92929% :
. ) Z — 2
o O(10%) bkg suppression from il g 10
klnemat|CS E Con.trol
o —0.02 5=
o O(107) p* rejection - T i 10
_0.04 o D [ O s Y (N O Y O O A O £ A LA 1 (O A 0 ) O B B B B!
8\ 110 reiecti 0 10 20 30 40 50 60 70
o O(10°) m° rejection ; s e :

n" momentum [GeV/c]
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K*— 11*VvVv: Signhal Sensitivity

Y M= B(mm) AL
' External
Expected SM | Trigger inputs

signal events | downscaling

Normalization

E:trigger 3\

Trigger
efficiency ratio

K+ .o Selection 6
T T events acceptances

0.4

0.2

Random veto

efficiency

2023-2024 i
(this analysis) 00 200

N(rr) 1.95 x 108 3.93 x 108
A(TrmT) (13.410 £ 0.005) %  (12.971 + 0.009) %
A(trvv) (7.62 £0.22) % (7.36 £0.33) %
g(trigger) (85.9 £ 1.4) % (86.4+1.2)%
g(RV) (63.2 £ 0.6) % (723 £0.7) %
N(mrvv,exp) 9.9+0.3 229+ 1.1

B H.i'q—oq :
| : '—.—3_._. S
e ;
T,
Mgt
L ..................... ...................... 2023-2024 data
i %  IRC+SACveto 1 — &y = probability of a
- —4— LAV veto signal event to be vetoed
o —¥— LKrveto by accidental activity
B ——+—— Photon rejection

Photon + multiplicity rejection :
I | | | I 1 1 i 1 1 I 1 1

400 600 800 1000 1200

Instantaneous intensity [MHz]
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K*—e*vy: Comparison to KLOE

Signal regions in K* rest frame: >
NA62: P, > 230 MeV/c and E, > 50 MeV/c (approx.) 0.9
KLOE: P, > 200 MeV/c and E, > 10 MeV/c

1 lllllllI

To compare NAG2 preliminary result with : =
experimental status, BR(K,,,SD*) is 0.6 g
extrapolated to KLOE kinematic region using: 0.5C

o
s

rllj'Ill

; ~ Prob (X > 0.2; Y > 0.93)
NAG62/KLOE = B (E], > 10MeV; P, > ZOOMeV/C) 0.3

0.2
Fuasz/kioe = 0.4616 £+ 0.0012% . 1E NA62 Preliminary
BRyoe(Kez, SD) = BR(K.z, SD*)/Fiaczon R e
(*) due to uncertainty on the measured value of the slope A ' ’ ' ' ' ’ ’ . , X
2E, 2E,
T Y T my BR,0e(Ke2, SD*) = (1.009 + 0.013) x10°
in K* rest frame
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K->t y: BR Distribution

x107°

i 3

BR(K'—n*n*ny) / (1 MeV)
BR(K*—=n*n*ny) / (1 MeV)

i o i :
L1 1 | L] |..|..|..|.+.|..’.!!. l i ,,, o , h
20 30 40 50 60 10 20 30 40 50 60

E*, [MeV] E*, [MeV]

o _'mr'.["T"lm'"lmr"[“T"[mr"T"1"T"]"1."]"1".['.f.1"1"'I"T'IIHTHIHT'l:T"[mr"

—

*Uncertainties are statistical only

March 6, 2026 Lake Louise Winter Institute 2026



Entries

Data/MC

Kr-u*vu*u~: Signal and Background Validation

- Data . K —ur v . K'onrnn |:| K'—=mruru- . K'=nrmuty

|

10*

10°

10?

10

T IIHﬂq T TTI

Data/MC
00 .=

0 5 10 15 20 25
22

vertex

Entries/(0.012)

10°

10?

10

—_—
S

00O _L N

- Data . K™=t . K'snntn D K—omruu- . K'=rnuty

T TTTTI IIIIII|'|] IIHI|T|] IIIIIIII| T TTTI

o Cut value of y? < 9 applied in common selection

2

o m4+ _ spectrum has two entries per event due to ambiguity in p*

gyl
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m "> e*N: SES and N, vs my

obs

Squared HNL mass mN [Geszc ]
1 I 1 1 1 " 1 1 1
0.009 0.01 0.011 0012 0013 0014 0015 0016

Fy % n
2 [ g |
= 2
§ 10-9:_‘== ........ "'6 1 06 E_
e L o F
o) C 8 F
o i % - - :
2 | < P —— Observed events |\
£ B = —— Observed UL (90% CL)
@ - mmm Expected UL +1o
107 : 5 i § Expected UL +20
B §|Ue4|sefs 10 =
-1 0—1 )| ..................... , .................... , .................... , ................. . .‘ ................ 1 03 E_
| | | | | | | | | | | | | L1 | 102 __[ | I | | L1 1 1 | I [ I [ | | | | ]
95 100 105 110 115 120 125 95 100 105 110 115 120 125
HNL mass m,, [MeV/c?] HNL mass m, [MeV/c?]
+ + 1 sm — Vg
= — _ ,LL2
BSES (ﬂ' — e N ) N, =

AT - B(rt — etve) + AT - B(nt — ptyy)

U — T
UealSEs B(rt — etve) - plmy) N0 = Nk - Ao B(K'T — pu'v,)
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K*->1*X: BC10 and BC11 Constraints

K* - tta (BC10)

s
(=]

W
o

N
o

AN LR RN AR RARRN

a E =

! g
= 9} > 107
O, sof 3
o 70k -
= 705 §t10-4
= S0 105
®
4
B
T
+
X
om

NA62 k* _, X
BBN Constraints -~

-
o

o b bev e by b by L | 1
% 005 01 015 02 025 03 035 102 10" 1
m, [GeV/c)] m, [GeV/c]
K* - n*ta (BC11)
Kl 22: ‘_'_|1073
B 20 >
O, 18 & 10
o 16 =
<
<, 14 S
o120 Oo
9/ 10:, —6
c\.l;- : 10
o 8-
X 6 107
o4
% 2k 1078 7 355 lNAGZ K+‘—>rr*xm‘ | |
+ 7||\\‘III\‘\\I\‘\\\\‘\\\I‘\\\Il\\\ll Geella Voo b b
¥ % 005 01 015 02 025 03 03 015 02 025 03 035
s}

m, [GeV/c] m, [GeV/c]
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