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Exploring flavour physics through Kaon decays

Over-constraining unitary triangle via kaon decays is a crucial test of the SM.
Sensitive to unprecedented mass scales (well beyond those reachable at LHC).

[arXiv:1408.0728]

Presently, main limitation to the investigation of several modes comes from the experimental precision.

The primary goal of HIKE is to improve the accuracy.
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Measuring all charged and neutral
rare K decay modes gives clear

insight about the new physics
flavour structure

HIKE will address many of these channels
Only experiment worldwide able to do so

The HIKE broad physics programme consists of phases using shared detectors and infrastructure
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Ultra-rare Kaon Decays K — 1vv

S
L A high-order process with highest
Wee W CKM suppression:
y Z y A ~ (my/my)? | ViVl ~ A
v % v

Extremely rare decays, rates very precisely predicted in SM

Vel 7% 7y 107 HeP 1514
0.0407| L73.20 (2015) 033]

_ . Vil 17 [ Vel 17 [ siny ]
BR(K: — 7°vi) = (3.3640.05) x 1011 [ Vi ] . [ c = Present error budget presently
(Ke )= ) 3.88 x 103 0.0407 sin’/3.2° dominated by CKM inputs

[arXiv:2203.11960, arXiv:2109.11032] [arXiv:2105.02868, arXiv2203.09524] [JHEP 1511 (2015) 033]

BR(KT — ntvv) =(8.39+£0.30) x 107" [

Combination of parameters that are less / not sensitive to New Physics:

approach proposed recently to eliminate dependence on V,, and gamma “Free” from had ronic uncertainties
leads to 5% precision. (Correlations with g, depends only on § and ExceptiOnal SM preCiSion
are well predicted, allowing experimental tests).

1.5% for K, 3.5% for K*


https://arxiv.org/abs/2203.11960
https://arxiv.org/abs/2109.11032
https://arxiv.org/abs/2105.02868
arxiv:2203.09524
https://arxiv.org/abs/1806.11520
https://arxiv.org/abs/1910.10644

Clear opportunity in the kaon sector

NAG62 will measure K*— rrrvv to O(15%) precision with Run1&2 data
After LS3, HIKE approaches theory error and show possible evidence of deviation from SM

High sensitivity to NP (non-MFV):
significant variations wrt SM

N
o

A; or Ay only:

- /
™ I
= .:
- )
X 15} ?,’
- E,,’
= DS
® IS
S/ S
T 10 (5} O
'
oc
m

VA=

NP 2 2
lex [ o< Im AlLr) / My

/i

M
0 5 10 1 2

BR(K* — #tvv) X 101

[JHEP 1511 (2015) 166, EPJ C76 (2016) 182, JHEP 0903 (2009) 108, PEPT 2016 123802,
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e Models with CKM-like
flavor structure

—Models with MFV

1 e Models with new flavor-

violating interactions in
which either LH or RH
couplings dominate
—Z/7' models with pure
LH/RH couplings
—Littlest Higgs with
T parity

1 e Models without above

constraints
—Randall-Sundrum

Precision measurements of K — nvv BRs
provide model-independent tests for NP

with sensitivity to
O(100) TeV scale

[arXiv:1408.0728]

NP scenarios

Process

Z-FCNC
Zl
Simplified models
LHT
331 models
Vector-like quarks
Supersymmetry
2HDM
Universal extra dimensions
Randall-Sundrum models
Leptoquarks
SMEFT
SU()
Diquarks
Vector-like compositeness

K* — ntvi, K — 7%, &' /e

K* - ntyy, K — 707, &' Je, AMk
Ki — 7%, &' /e
All K decays
Small effects in K — wvv
K* — ntvv, K1 — 7%y, AMk
K* > ntvy, K; — 7Oy
K* — ntvy, K — 7Oy
Kt - ntvy, K, — 70y
All rare K decays
All rare K decays
Several processes in K system
K* - ntvy, K, — 70y
K* - ntvy, Kr — 799, ex
K* > atvy, Kp — 799, ex

JHEP 0608 (2006) 064, EPJ C77 (2017) 618, arXiv:1705.10729, arXiv:2207.00018, arXiv:2203.09524]

[Table from arXiv:2203.09524]



HIKE design: Phase 1

K*:1.2 1013 protons on T10 per spill (4.8 sec)

Primary Hadronic
Electromagnetic Calorimeter

Focusing & Large Angle Vetos RICH

Calorimeter / Mgon Veto
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NA62-like design will work @high intensity. Statistical power:
Improved timing is the crucial element 2 1013 Kaon decays in decay volume
to be able to increase intensity 4 x NA62. per year (7.2 108 POT / year)

Detector keystones:

1) High-efficiency and high-precision tracking

2) High-precision time measurements

3) High-performance particle identification system
4) Comprehensive and hermetic veto systems

Technological solutions exist for all detectors



HIKE Phase 1 K* - m*vV Physics sensmwty K/TI'. ID
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RICH

RICH PID for t with 15 < p < 45 GeV/c.

Kaon-pion matching: x4 better timing.
RICH granularity increased, better photodetectors P g 8

x3 smaller pixel size in beam tracker.

(x2 QE, 100ps time .resolutlon_w). _ 40% lower material budget in STRAW.
Improved photon yield and time resolution

HIKE:

nt ID efficiency: > 10% higher than NA62, keeping same p/m misID probability.
K—r efficiency: ~ 10% higher than NA62. K-t misID probability ~2%, similar to NA62.



HIKE Phase 1 K* - mr*vv Physics sensitivity : Kinematics

Missing mass tails for K* - m* r°

Simulated kinematic distribution of missing mass
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(40% less material budget in Straw).
Missing mass with RICH much improved.

HIKE signal regions can be optimised:
signal acceptance 10% higher than NA62, maintaining same level of kinematic rejection



HIKE Phase 1: K* - vV Physics sensitivity

%10~
Signal intensity dependence: = 0251 Recovery of LTU dead-time,
Dead-time-equivalent paralyzable model S oz K-t aSSQCiationf improvéd RICH,
that accounts for intensity 2 “r better kinematic resolution.
dependence of the trigger, DAQ, and all 0.15 [
selection criteria (except Random Veto). f
X 0.1 Improved timing, software trigger
Polynomial description of the random N and new DAQ
veto efficiency 0.05 |
/ NAG62
N —041
0 500 1000 1500 2000 2500 3000
Instantaneous intensity [MHz]

Background from K decays to remain the same fraction of signal. Number of spills 2 4% 10°

Improved coverage and design of upstream background veto Protons on target 39 % 1019

—> Upstream background reduced to same level as K background K™ decays in FV 8.0 x 1013

o ) L Expected SM K* — ntvv 480

Mamjcam or |.mprove the sz?me raqdom—veto gfﬁcnency. Background from K* decays 115

Requires an improvement in the time resolution for the vetos Upstream/accidental background 85_24(0)

at least by the same factor as the intensity increase. Expected statistical precision o-(8) /8 | 5.4%—6.1%

HIKE: x 2 for acceptance, x 4 for beam intensity
Measurement of BR(K™ —a™vv) at O(5%) precision in 4 years of data-taking



HIKE Phase 1: physics reach

Precision test of the Standard Model:
Measurement of branching ratio offers model-independent standard candle that can constrain any BSM scenarios,

present or future Blue = measurements  [sM: arXiv:2105.02868v1] Red = proiections
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From NAG62 to HIKE: precision improved by factor x 3
The first comprehensive analysis of the K* - m*vv decay spectrum will probe its nature



HIKE Phase 1: examples of specific BSM models
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Top-philic Z’:
(revisited by
F. Kahlhoefer)

my: [TeV]
Constraints on a top-philic Z’, on mass vs gauge coupling,
see Refs. [JHEP 03 (2018) 074, Phys. Rev. D 97 (2018)
035002]. Assumed vector couplings to muons and tau
leptons, and couplings to top quarks induced via mixing with
a vector-like quark with mass 2 TeV and mixing angle 0.5.
Lepton couplings are chosen such that various anomalies in
b — s transitions can be fitted (green shaded region). Blue
shaded regions (blue lines) indicate the current exclusion
with 139 fb=! (projection for 3 ab~1) for ATLAS.

[CERN Physics Beyond Colliders Document,
arXiv:2310.17726]
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MS1 [TeV]
Constraints on coupling of S1 leptoquark from

Leptoquark model: flavour and electroweak observables vs leptoquark

(revisited by
D.Marzocca)

mass. Region above each line is excluded at 95%CL.
Constraints are derived using the complete one-
loop matching of this leptoquark to the SMEFT
derived in Ref. [JHEP 07 (2020) 225] following the
pheno analysis of Refs. [JHEP 01 (2021) 138,

Eur. Phys. J. C 82 (2022) 320 ].


https://arxiv.org/abs/2310.17726

K->l
LD dominated, mediated by K* - Ty *
dl'/dz «< GpMz(a + bz) + W™ (2)

2z = m(I* )2/ M2 Form factors (FF)
(non pert. QCD)

Long-distance effects are purely universal

a,iu . ae+e _ _\/i Re [‘/td t>;<Cé,L L CS)] [JHEP 02 049 (2019),

PRD 93 074038 (2016)]
Long-distance contribution to the difference cancels

out and is sensitive only to short-distance effects
Lepton universitality (LU) predicts same a,b forl = e, u

HIKE Phase 1: Collect > 5x10° background-free K* = m*l*l-

Measure Aa and Ab to £0.007 and £0.015 precision

Sensitivity also to many radiative decays of interest,
i.e Kt — mtyy precision of few per mille

K5, loop term

Form factor parameter b,

6CE

5 [T T T 1 L '. 1 NAGZ (]ITLIILI). T
B 68% CL contours:
- NAG2 ()
- e | —— NA48/2 (mup)
61 (NN NA48/2 (tee) I
i N \. |—— EB865 (nee) (stat. only) f
7t .
8- .
oF -
_1:_ [ JHEPO9 (2022) 148 ] ]
; | I I L1 1 | ;

200

150

100

1 1 L1 1 | L1 1 L1 1 | L1 1 | L1 1
-0.64-0.62 -0.6 -0.58-0.56-0.54 -0.52 -0.5
Form factor parameter a,

LFUV with K T >+ 2/

[arXiv:2206.14748]
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https://arxiv.org/abs/2203.11960

Feebly interacting particles (FIPs)

HIKE Fixed-target configuration, long decay volume: suitable to search for FIPs, in kaon and beam-dump.
Exploring regions below 1 GeV, with unprecedented sensitivity. Detector low rate allows for high beam intensity.

Search for FIP production in kaon mode: K* - I[*N, Kt - rn™X, ...

Dump mode is most sensitive to forward processes, complementary to off-axis experiment SHADOWS.
An ad-hoc setting of the dipoles allows a substantial reduction of the rate of muons emitted by pion decays in the proton-induced
hadronic showers in the TAX.

1.4 x 10 protons collected by NA62 in 2021 in beam-dump mode: data analysis shows that residual background is negligible,
in particular when searching for two-body decays of new-physics mediators. Collected 4 1017 POT so far in 2021-2023.

W
3 €
£ I0'0025 c% Condition Nexp = ONexp | Nobs | P(L < Lgps)
% eyt PID 2905 + 1455 | 2896 |  0.97 19 :
< X
< £  euPID, ANTI-0 8.6 +6.1 12 0.61 For5x 10~ POT:
3] 70902 = epPID, LAV 7284365 | 645 | 0.94 Final state | Expected background
% epPID, LAV+ANTLO 0 2 0.25" —
—0.0015 € eu PID, CR 50£26 | 49 0.98 M < 0.02
AT ey PID, SR 25+1.8 3 0.83 ete” < 0.9
0.001 eyt PID, LAV+ANTI-0, CR 0 0 - - )
eut PID, LAV+ANTI-0, SR 0 0 - nrn (y) < 0.09
urnt, et n’t < 0.1
[doi: 10.1007/JHEP09(2023)035] Yy work in progress

Zipx [m] 11



HIKE Phase 1: FIPs sensitivity

5 x 101° POT in dump mode are assumed, taken in 4 years concurrently with SHADOWS operation, with 2 x 1013 POT over 4.8 s.
HIKE has unique complementarity between kaon and dump modes. HIKE sensitive to all BC benchmarks except BC3.
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Selection of benchmarks
shown here.

For the others, see HIKE
Proposal.

Complementary phase space
to SHADOWS.

In kaon mode, sensitivity
also to non minimal scenarios
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0p+p-
K L — T { [ K, — ¢~ CPV amplitude

Contributions from long-distance physics constrains UT n

« SD CPV amplitude: y/Z exchange

« LD CPC amplitude from 2y exchange

» LD indirect CPV amplitude: K; — K
« K n’¢*¢ will help reducing theoretical uncertainties, measure lagl BRgp(K, — ') “——— Re

« measured NA48/1 with limited statistics charm

 planned by LHCb Upgrade

« K, — n’¢*¢ can be used to explore helicity suppression in FCNC
decays, give unique access to SD BSM effects in the photon

coupling via the tau loop

BR(K, — n’vv)
BRgp (K, — #'C*¢)

(2 sets of values corresponding to constructive (destructive)
[arXiv:hep-ph/0404127,arXiv:hpe-ph/0404136, arXiv:hep-ph/0606081] interference btw direct and indirect CP-violating contributions)
[arXiv:0705.2025, arXiv:1812.00735, arXiv:1906.03046, https://indico.cern.ch/event/1196830/]

Experimental bounds BR(K; — n'¢e”) <28 x 10-11 Phys. Rev. Lett. 93 (2004) 021805
from KTeV: BR(K, — 7%"u") < 38 x 10-11 Phys. Rev. Lett. 84 (2000) 5279-5282

Main background: K; — {*{ yy
* Like K; — ¢~y with hard bremsstrahlung
BR(K; — eteyy) = (6.0 £0.3) x 107 E*>5 MeV
BR(K, — ' yy) = 10485 x 109 my,>1 MeV P45 (1990)

13



HIKE design: Phase 2

K, + tracking: 2 10%3 protons on T10 per spill (4.8 sec)

Hadronic
Calorimeter

Main Hadronic
Electromagnetic Calorimeter
Large Angle Vetos Calorimeter Muon Veto
\ Detector
l . l / \\\*\> I I Small Angle

|
Target \ ﬂ Vacuum
B%i :I g E ’_H Tank

\ / / T NANTI-O0 | |

Horizontal Bend

Intermediate Ripg
Magnets Downstream Spectrometer Timingﬂec‘;[g:‘i‘;g;‘:rt"
| | | | | | | | | | | | { | | | Fiqucial Yoluch | vyith S'Il'RAW 1|'racker‘s De|teCt°r | |
| x | | | | | | | | | | | j j | j j ; | i \ | | | |
0 510 50 100 150 200 250
Z[m]

Mean momentum of decaying K; mesons = 46 GeV/c

* 120 m long neutral beamline, secondary beam opening angle = 0.4 mrad
* 2.4 mrad production angle Statistical power:
- using detectors of previous phase, with some modifications 3.8 10%3 Kaon decays in decay

* minor modifications to make left/right symmetric and optimize geometrical volume per year (1.2 1019 POT/yea r)
acceptance. Reduction of dipole-magnet field by about 20%.
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kground estimate
W e 2P (k1 — k)
; . 10 y?’ - m%{ ./11/2(1,)(:,)6,)/)'

10?

P = kaon four-momentum
k = photon four-momenta

10

X = (mee/mK)2

— 2
‘ Xy = (myy/mK)
: % Aa,b,c) = a’> +b*> +c?> = 2(ab + bc + ac)
L 80
C & .
75 7 70 H?ym = smallest angle between any photons
Sir B 60 and any leptons in the kaon frame
. : I 50
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HIKE Phase 2: Physics sensitivity

Number of spills 3 x 10°
Protons on target 6 x 10"

- 14 : : . -
K1 decays in FV 1.9 x10 First observation, with a significance
Mode — Ns Ng Ns/YNs+Np 6B/5 above 50, and measurement of both
Kp =z ee 083 > 18% ultra-rare decay modes
K; - nuty= 100 53 8.1 12%

2
Im A ImA
0+ - _ 2 ! 4 -12
Bem(KL > mete) = (15'7|a5| + 6.2|as] ( 104 ) +2'4( 10—4) ) “107" | Heb Phase-1 upgrade: form-factor parameter ag

2 to 5% relative precision.
I I
mAN oA 5o x 10712
104 104

Bsm(KL = n'u*u”) = (3.7|as|2 + 1.6]as| (
Assuming constructive interference, determine the CKM parameter A, :

Im /lt

0(Im A;)
Im A,

=0.33

K;—nalete~

= (.28 » 20% precision on CKM parameter A,
Ko Also constrain SD BSM effects in y coupling
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Kaon Global Fit o =S CHOL 0L = (59Pud) (2" =)0

_ , . . Cl = CL g+ 6CH
Global fits to set of kaon measurements, in the framework of lepton universality. & k,SM k
Deviation of Wilson coefficients from SM, for NP scenarios with only left-handed 5Ci = 8C5 = —8CY,
quark currents.

[arXiv:2206.14748] [arXiv:2207.04956] [arXiv:2311.04878]
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With projections: central value for existing measurements kept

the same, A upper bounds extrapolated to central value consistent
with SM, B central value of all observables is projected to the best-fit
points obtained from fits to existing data 18

Bounds from individual observables.
Coloured regions are 68%CL measurements
Dashed lines are 90%CL upper limits


https://arxiv.org/abs/2203.11960
https://arxiv.org/abs/2203.11960
https://arxiv.org/abs/2203.11960

Other physics opportunities: 2 examples

Test of Lepton Universality and Flavour/Number Violation: sensitivity O(1012- 1013
in K* and K, decays

Cabibbo Angle Anomaly
Disagreement leads to (apparent?) violation of CKM unitarity: V,, from kaon and tau decays,
V4 from super-allowed beta decays
Vui, + Vui + Vui =0.9985+0.0005 !
Vis fR 2023 Constraints from CKM unitarity on the contributions to
0000 the leptonic and semileptonic kaon decay amplitudes
0.225- [ | from right-handed quark currents
I/us { €
-0.001 b HIKE : ) 0 -
: | Bt Phase 1+2 ‘-| i :
Vis/Via from K., ". I AW SSUIEES  _ 0.22417 0.000 [~ =-----------qmespe oo C
V,s from Ky “ Ao 0.225 |- ‘ |
0.020 - ¥, from B decays | ~0.002 - M 2® | \‘ -
I lO.S)I6SI — IO.9I7OI — 10.9I7‘5I —O?(l)1IOI I—IO.(I)O.SI .(I).O|0(l)l .(‘).OIOéI I(I).C:1O I “‘ :
Via Aeg ’ I ~0.001}
HIKE can clarify the origin of the Cabibbo anomaly. I ViVafromK, | | HIKE A
In scenario illustrated, HIKE resolves tension between i Vas from Kos ool Phase 1+2 | . = A®
. - Via f ! —0. ~ V,s=0.22417 i A®
ku2 and ki3 but confirms anomaly due to V4 ozeop |, el L G T
0.965 0.970 0.975 -0.010 —-0.005 0.000 0.005 0.010

Via Aeg



HIKE Physics Program

Kt — ntyy

O'B/B ~ 5%

BSM physics, LFUV

K™ — at ¢t Sub-% precision on form-factors LFUV

Kt — n= ¢, KY — nue Sensitivity O(10713) LFV /LNV

Semileptonic K* decays og/B ~ 0.1% Vs, CKM unitarity

Rk =B(KT - e¢™v)/B(K™ - u*v) o(Rk)/Rkx ~ O(0.1%) LFUV

Ancillary K* decays %o — Yoo Chiral parameters (LECs)

(e.g. K¥ = ntyy, Kt — ntnlete)

K; — nVere og/B < 20% ImA, to 20% precision,
BSM physics, LFUV

K; — utu og/B ~ 1% Ancillary for K — uu physics

K; — n(n)ute™ Sensitivity O(107!?) LFV

Semileptonic K; decays og/B ~ 0.1% Vs, CKM unitarity

Ancillary K;, decays %o — Yoo Chiral parameters (LECs),

(e.g. K — vy, KL — n'yy)

SM K, — uu, Ki — n%*¢ rates

Search for FIPs in kaon and dump mode

Sensitivity 0(10-°) - O(10-19)

BC1,2,4,5,6,7,8,9,10,11

20



HIKE: detector

Detector Phase 1 Phase2 Comment Preliminary group interests
Cherenkov tagger upgraded removed faster photo-detectors UK

Beam tracker replaced removed 3D-trenched or monolithic silicon sensor Italy,CERN,UK,Belgium,Canada,France
Upstream veto detectors replaced kept SciFi Switzerland

Large-angle vetos replaced kept lead/scintillator tiles UK

Downstream spectrometer replaced kept STRAW (ultra-thin straws) CERN,Kazakhstan,Slovakia,Czech Republic
Pion identification (RICH) upgraded removed faster photo-detectors Italy,Mexico

Main EM calorimeter replaced kept fine-sampling shashlyk Italy

Timing detector upgraded kept higher granularity Belgium

Hadronic calorimeter replaced kept high-granularity sampling Germany

Muon detector upgraded kept higher granularity Germany

Small-angle calorimeters replaced kept oriented high-Z crystals Italy

HASC upgraded kept larger coverage Romania

Detector estimated cost: 27.5 M CHF

2024

2025 2026 2027 2028

2029 2030

1

)
2)

3) Detector prototyping

4) Detector production

5) Installation and commissioning
6) Start physics data-taking

Detector studies
Technical Design Report




HIKE: Kaon and Pion identification

MCP-PMT array and matrix of four MCP-PMT

(DRD4: photodetectors)
K ID for 4x intensity

« Max detected photon rate: >8 MHz/cm?

 High granularity

 Single-photon capability with ¢, (Kaon) = 15-20 ps
« K* tagging efficiency with 4 sectors: > 95%

» Good radiation resistance

for 4x intensity

NA62 RICH | HIKE RICH

Sensor type PMT SiPM
Sensor time resolution 240 ps 100 ps
Sensor quantum efficiency 20% 40%
Number of hit for 7% at 15 GeV/c 7 14
Number of hit for 7% at 45 GeV/c 12 24
Time resolution for 7+ at 15 GeV/c 90 ps 27 ps
Time resolution for 7+ at 45 GeV/c 70 ps 20 ps

RICH detector using neon at atmospheric

Differential Cherenkov detector

pressure

SiPM

=

O 3x3 mm? 62K 2.3mm |0.66 mm
. 6x6 mm? 16K 2.8mm | 0.78 mm
. 9x9 mm? 7K 3.4 mm | 0.95 mm

22




HIKE: Tracking

(DRD3: solid state detectors)

for 4x intensitv

NAG62 GigaTracker | New beam tracker
Single hit time resolution < 200 ps < 50 ps
Track time resolution < 100 ps <25 ps
Peak hit rate 2 MHz/mm” 8 MHz/mm?
Pixel efficiency > 99 % > 99 %
Peak fluence / 1 year [10'* 1 MeV neq/cmz] 4 16

(DRD1: gaseous detectors)

for 4x intensity

Current NA62 spectrometer

New straw spectrometer

Straw diameter 9.82 mm 4.82 mm
Straw length 2100 mm 2100 mm
Planes per view 4 8
Straws per plane 112 ~160
Straws per chamber 1792 ~5200
Mylar thickness 36 pm (12 or 19) pm
Anode wire diameter 30 pm (20 or 30) pm
Total material budget 1.7% Xy (1.0-1.5)% Xy
Maximum drift time ~150 ns ~80 ns
Hit leading time resolution (3-4)ns (1-4)ns
Hit trailing time resolution ~30 ns ~6 ns
Average number of hits hits per view 2.2 3.1

TimeSPOT

55 um

55 um

DopingConcentration (cm*-3

llGD.oD

15980417

-

25640+14

I-lul.oll

 -3832e414

Biasing electrode 23970417
& = (n) l 1.5000+20

Hybrid 3D-trenched technology

STRAW in vacuum




Electromagnetic Calorimeter (DRD6: calorimetry,

Main electromagnetic calorimeter requirements: DRD7: electronics)
excellent efficiency and time resolution (~100ps), good two-cluster separation, good energy resolution

Quasi-homogeneous ionization calorimeter, 27X, of LKr @ WABZQJ Efficiency/energy resolution suitable for Phase 1
or _ 3.2% o 9% 0 0.42% 1-e<10-5for E,>10 GeV Time resolution needs 4x improvement for HIKE
- — . (0

E vVE E o, ~ 500 ps for z° with E,, > 20 GeV

Main Electromagnetic Calorimeter: Fine-sampling shashlyk based on PANDA

24layers: 48 layers: Pb 48 layers: Pb : forward EM calorimeter

Pb ~225um  ~2*225um 0.3X, ~2*225um 0.3X,

A —A—— pve —N—— P14 PANDA prototypes:

« opNE ~ 3% NE (GeV)
« o6,~72ps NE (GeV)

« 6,~13 mm NE (GeV)

Rest material ~5-6X,

1X,
Information from spy tiles provides

charged - em shower mip geep hadronic
particles < *, ¢ max discriminatio ' ; 5-10x improvement in neutron rejection

n . .
g S Overall neutron rejection at level of 103

In synergy with AIDAinnova, exploring the potential use of
nanocomposite scintillators for faster time response and
increased radiation robustness.

Also for LAV and SAC.
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Summary

HIKE offers excellent sensitivity for new physics at higher mass scales than those accessible
at colliders — in certain channels, higher than B physics.

A unique system in which BSM and flavour dynamics can be explored, complementary to B.

HIKE provides a powerful tool to perform comprehensive measurements at an
unprecedented level of precision, and to search for physics beyond the Standard Model in
flavour physics and beyond.

Only place worldwide where this programme is addressed experimentally.

The experimental programme is based on a phase approach involving charged and neutral
kaon beams, as well as operation in beam-dump mode, relying on a common infrastructure
and set of detectors. Complementary to SHADOWS sensitivity in dump mode.

Synergetic detector challenges with accelerator experimental programme.

Unique opportunity to address a strongly motivated physics case at CERN NA facility
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Thank you for listening !



