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BR(K — zvv) in the Standard Model

Extremely suppressed flavor-changing neutral current quark transition s—=dvv forbidden at tree level, dominated by short-distance dynamics (GIM mechanism) and characterized by theoretical cleanness in the SM prediction of the BR.
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corrections from lighter-quark contributions
Physics (NP) Proposal: in 3 yr SES 8 x 10-12 (3.5 SM evis). S/B =1.4
Main contribution to the errors comes from the uncertainties on the SM input parameters

New phySiCS affects Charged Veto (CV) Csl Calorimeter

Experimental status:

BRs differently for K* Primary beam: Main Barrel (MB)
IE\I/Ind K1 channels.f oth st e | BR(Kp — m™v¥)ezp never been measured gg% measuremetnt Y[ng\l Ebtatil:ectj by Ed7i7 and 30 GeV protons ~ FrontBarel(F8) -
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could discriminate 3, General NP oc 24 BR(K™ = m"vD)eap = (17.311975) x 10 decays (7 events in final sample) Secondary
among NP scenarios N | . | neutral beam:
v Gap between theoretical precision and experimental Significant raint be obtained Pk=2.1 GeV/c
result status motivates a strong experimental effort. 'gniticant hew constraints can be obtained. average
Neutron Collar Counter (NCC)
Current status:
Reached 42 kW of slow-extracted beam power in 2015
Preliminary results: 10% of 2015 data
« SES=5.9x% 109
WABZ GOAL: measure BR(K* — z*vv) with 10% accuracy - Basic ingredients: precise timing and track reconstruction, redundant » Expected backg.round =0.17 events_ |
0(100) SM events + control of systematics at % level Pk. ‘)<K“) p, Particle ID & hermetic  Background estimate under study, signal box not yet unblinded
— Pv photon vetoes

Housed in the CERN North Area where a beam line
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4.5 MHz of kaon decays in 60-m fiducial region Data taking foreseen till LHC LS2 (end 2018). Expected to reach SM sensitivity by ~ 2021
In contrast to KOTO, the KLE\/ER pro_pct would use a hlg.h-energy Advantages of siting in NA62_S|te: Assuming BR(K; — 7w) = 3.4 x 10-11 3 x 1013 X; decay in fiducial
beam (~97 GeV): photon vetoing significantly easier but size of the * Long beam cavern and experimental hall needed .
Mﬂ _ , . and acceptance for decays occurring volume (FV) needed for 100
l detector and volume to be covered with photon vetoes considerably ¢ 100-m neutral beamline to reduce background from 4 and regenerated Ks . .
) : : ) . L In FV ~ 10% signal events
Increases * 140-m experiment length to contain FV and provide effective background rejection
Experimental infrastructure & NA48 LKr calorimeter already in place
Apparatus
Primary Beam: Secondary neutral Beam: Main detector/veto systems:
4 V/ 4 B ) : : :
w(|)t(r)1 greo dlj:c{[)ic?nnat(;? 4mmnr|a detotarget . 2.8 x 10-5 K; in beam/pot :K beam mome”t”_rzmbeam T AFC: Active Final Collimator/Upstream Veto
optimize (K in FV)/n - Probability for decay s oo e Gy « 25 m of vacuum upstream of final cqlllmator.
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* E.9.:2x 10" ppp/16.8 s and transfer lines L ) » Inner ring: LYSO collar counter, 80 cm deep,

* uniform spill structure

shaped crystals 4.2 cm <r < 10 cm, 2/3 of
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Signal Selection: 2 y in the LKr and no signal in the other detectors 80 m 105 m 155 m 241.5 m
(26 station)
Most K. — z°z" - 5 sizes, sensitive radius 0.9 to 1.6 m, at
AFC decays with lost intervals of 4 to 6 m.
T photons occur just "L K, nnt IRC/SAC: Small Angle Veto » Hermetic coverage out to 100 mrad for Ey
upstream of the LKr ool ZT"T:-U'S;TQ’ ] - Scintillating tiles, just upstream of LKr.  (SAC in neutral beam). down to ~100 MeV.
“9s” from mispaired odt — Reconstructed - * Re-use NA62 hadronic calorimeters * Reject high-energy ys from Ky — « Baseline technology: Lead/scintillator tile with
ys are mainly or L (MUV1/2, not shown). | n’n’ escaping through beam hole. WLS readout. Based on design of CKM VVS.
reconstructed oot » Ratio of hadronic/total energy effective Must be insensitive as possible to 3 Assumed efficiency based on E949 and CKM
downstream of FV of———g5= 100 15; %o %o to identify rt showers. LKr shower GHz of beam neutrons. VVS experience_
- profile: use cluster RMS to identify and  « Baseline solution: Tungsten/silicon-
90-m distance from FV to LKr helps background rejection reject =. pad sampling calorimeter with LKr
crystal metal absorber. NA48 Liquid Krypton calorimeter.
Beam rates from FLUKA simulation
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Ke3 most dangerous mode: e easy to mistake for y in LKr.
Acceptance °vw/K.3 = 30 = Need 10-° suppression!
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