Bauvecnas Alyk, UAU PAH
Konnabopayua « UICTPA+»
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v NA62 (nouck LFV)

v UCTPA+ (NOWCK TAMKENOro HEMTPUHO V)
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* byayuiee:

v NA62 (K*—mtvv)
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e 3aKn4yeHue
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KaoHHasa ¢unsmnka: HACTOALLEE
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NA62 @ CERN

_ NA48/NAG2Z:
cenfre of the LHC

O N[0+ =

R, ph
MAGZ2: Birmingham, Bristol, CERM, Dubna, Fairfax, Ferrara, Florence, Fr&sc:at’t,{ k phase)

Glasgow, IHEP Protvino, INR Moscow, Liverpool, Louvain-la-Meuve,
Mainz, Merced, Maples, Perugia, Pisa, Rome I, Rome II, Saclay, NA&2
san Luis Potosi, sLAC, Sofia, TRIUMFE Turin
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Earlier:

CERN NA48/NA62 experlments

NA31

1997: e'fe: K, +Kg

1008: K +Kg

1000: K, +K K HI
2000: K, only |KsHI
2001: K, +K. |k HI
2002: K. /hyperons
2003: K /K-

2004: K*[fK-

2007: K=_,,/K*; [tests
2008: K=,,/K=, [tests
2007—-2013:

design & construction
2012: first data taking




Mouck LFV B pacnagax K—lv

Lepton Flavour Universality (LFU): not a fundamental law (violated in v sector).
New physics models (2ZHDM, SUSY, SM4): significant LFU violation.

Observable sensitive to LFU violation:
KT — eTr) 12 (11112{ — m2

\ i L=
R]{ — — 0 2

2
| (1 gRrad.cc}rI.
'K~ — pu~1) m?2 mMi, ) (1+0RK )
H_J' )

— m=

{1 jLL

4 Radiativ;rﬂrrer:tiun
Helicity suppression: f~10-5 (well known, few %)
— —
o+——@ ——e 5 el u*
Ve K" o’ + W+
e SM prediction: excellent sub-permille accuracy: K and H+ ?
free of hadronic uncertainties. u
v
» Measurements of R, (and R_) have long S
been considered as tests of LFU. RSM = (2.477+0.001)x1075
e NP contributions accessible experimentally PRL99 (2007) 231801
due to the suppression of the SM value. 8
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NAG62: pe3ynbtat uasmepeHua Ry

Re = (2.488 + 0.007,, * 0.007,,) x 10~
= (2.488 * 0.010) x 10-5

Fit over 40 measurements (4 data samples x 10 momentum bins)
including correlations: y?/ndf=47/39.

MNew result:

July 2011

Uncertainty source SRy <105

- Ri vs lepton momentum |—— R vs data sample |Siatistical 0.007
= 1 K. background 0.004
e & - 5 K:—setyy (SD*) 0.002
S S - e 2. KZsnfesy, KE—smin® 0.003
= { e } : 1 o= *. Beam halo background 0.002
. S 1 - : Helium purity 0.003
- + I T Acceptance correction  0.002
3 t 1 { _ { * t £ | DCH alignment 0.001
5 1 - _ x | Electron identification  0.001
- 1 1TRK trigger efficiency 0.001
; ' Ifi:uégléaltald .I:'y:e}f data samFJ'as Integrated over lepton momentum| LKr readout efficiency  0.001
Lepton momentum, GeVic Data sample Total uncertainty 0.010

NA62 partial (40%) data set result: R,=(2.487+0.013)<10-° [PLB&98 (2011) 105] 17
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NAG62: 4yBCTBUTENbHOCTb pe3yabraTa K

M-I"r * M"‘ ! 1,2 [
1+(E) (H‘) |..:'|.RI Lan IEI

Hosoun ®usuke

PDG 2008 —— July 2011 average
- Clark et al. (1972)
o Heard et al. (1375)
® Heintze et al. (1976)
|_ KLOE (2009)
=PDG 2010
ofo MNAG2 (2011)
full data set
I I o I I I
2.3 2.4 2.5 2.6 2.7 2.8 .
Rix10
World average 3Ry»10° Precision
PDG 2008 2.447=0.109 4.5%
July 2011 2.488+0.009 0.4%

cemuHap MAN, 10.10.2011

R o

2HDM-II
R, =2.488(9)<10 "

Direct searches (LEP)

Ry: 95% CL exclusion
e oAL,=1x10"°
b—sy [ | &.E'SKW*
excluded . A =1x10"

uﬂ 01 02 03 04 05 06 0.7 0.8 09 1
H* mass, TeVic?

Other limits on 2HDM-II:
PRD 82 (2010) 073012.

SM with 4 generations:
JHEP 1007 (2010) 006.

18
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= IHCTUTYT OU3NKN BbICOKUX IHEPTUN,
[MpoTtBnHO (MPBI)
* MHCTUTYT aepHbIX nccrieqosaHum

PAH, Mocksa (USIN PAH)

* O6beaANHEHHbBIN MHCTUTYT AOEPHbIX

INSTITUTE FOR HIGHENE&E.Y PHYSICS

cemuHap MAK, 10.10.2011
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Konnabopaumna « MCTPA+» -

[lonck TaXenoro
HEUTPUHO B
pacnage K—puv,

(Vi—vy)



HenTpuHHbIE OCUMANALUNN: CBOAHAA

.
Summary:
Experiment Event excess Energy range, Background
MeV
L5ND, ¥, 87.9+22.416.0 20-60 53.8
1.8E23 POT 380
KARMEN, ¥, 10£32 16-50 15.820.5
5.9E22 POT No excess
MiniBooNE, v , 129.0+£43.0,=3 o | 200-475 415.2143
6.64E20 POT 22.1 £ 35.7 475-1250 386.0+£35.7
MiniBooNE, v , 43.2+22.5, =2 o | 200-1250 233.8+22.5
5.66E20 POT 18.5x14.3, 1.30 | 200-475 105x14.3
Approved for 209139, 150 [475-1250 99.1+13.9
1.5E21 POT
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Bo3moXKHoe o0bbsicHeHMe pe3yibTaToB

skcnepmumeHToB (C.H.MnHernko, AN PAH)
e

Why LSND see excess, while KARMEN not ?

Hint: LSND/KARMEN do not distinguish e and y events

Possible explanation: DIF v H+HC;}1“+K G2V
Fm“'"'_-" . tag neutron

f=12

= C; Ongin of escess
e 3 oo [eer
3 g DIF v,

p, BoO Me¥ T LEND : 8000
g -
5000
v CE
| 300 a@=1"
production
e o 7 threshold ~58 MeV
EARMEN Y0 = v os 0
ToHH | l =
¥, > ~ 40 MeV cannot be produced | | 1]} _
mEARMEN b DIForDARy's ¢ % 10 18 a0 2%

Heutrinn enargy. Mey
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HoBas chabo B3aumoaemncTeytoLl,an
4aCcTMLA V,
| 4

40 MeV < m (v,) < 80 MeV

|2 < 10-2 v Po)xdaemcsi 8

HelmparsibHbIX
mokax

11 -
1011 sec<t(v,) <10%sec  Ju ..

KOMMNOHeHmMou v,

PagnaunoHHbIN L
pacnapg (>99%). "

vV, —VY
h g \U
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[ToncKk v,, B pacnagax K-me3oHoB

i =

K—uv, :

v'nuk B E,, (cms)

v poH oT K—pv,,

v'HET YyBCTBUTENBHOCTY K
ManbiM Maccam Vv, n3-3a
paspeLleHns

OHeprma MIooHa B 2-
YacTUYHOM pacnage

2

B ME + 'm.ﬁ —m,,

me 2ME

cemuHap AN, 10.10.2011

K—uv, , V,, 2V Y:

v'nuk B E, (cms)

v'HET (poHa oT K—pv,,
v'€CTb YyBCTBUTENBHOCTb K
ManbiM Maccam Vv,

m
O
>
—

% noéxodum
« /“,// § onsa
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Vi, . OFTPaHU4EHNA U3
KaOHHbIX/I'II/IOHHbIX PaCfnagosB
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2
MonyyeHHoe orpaHuyeHune Ha [U |

F

=109 -10- —10-
=107 sec . 1=101%sec =10"1!sec
/_/_ —/——_\
10 10
35\\\\4\0\\\\4\5\\\\5\0\\HSJEHHG\OHHG\SHH7\O\\\\7\5\\”8\0”\\85 35””4I0””4I5“H5‘0H"SJ‘:iHHG‘O‘“‘(5‘5“”7‘D””7I5””8‘0‘H‘85 BSHHAIOHu4\5\wus\uuuﬁjguuéowwuﬁ\suu_’\owwu7\5uu8\0wuwaﬁ
m,,, MeV m,,, MeV m,,, MeV

Un|2< (4-6) x 105 (95% CL)  |U,,2< (1-2) x 105 (95% CL)  |U,|2< (1.5-2) x 105 (95% CL)

CuHAS nonoca : npeackasaHue
CnnowHas nuHus: n3 pesynsrtatoB LSND,

BEpXHUM npeaen KARMEN. MiniBoonE
NCTPA+ @ 95% C.L.

arXiv: 1110.1610

QFTHEP-2011 V.A.Duk, INR RAS 15



Pacnaabl K—mvv

__I Ultra-rare, theoretically clean, sensitive to new physics

Highest CKM suppression
of the s—d coupling:

A~ (m/my)?| v;;vtd | ~ A3

SM: box and penguin diagrams

SM branching ratios
(Brod, Gorbaohn, Stamou; PRDB3 (2011) 034030)

Mode BRc,, 1011
K+—mtvv(y) 7.81+0.75-0.29
K, —nlvw 2.43+0.39:0.06

§ W v S W d
u,ct u,ct
u.ct Ey Jby T
i W 7 1/ 7,

b J

CKM parametric  Intrinsic
(mainly [V,|)

» Hadronic matrix element can be related to measured quantities (K—nrev form factors).
» SM precision surpasses any other FCNC process involving quarks.
» Measurement of |V,| complementary to those from B-B mixing and B%—py,

« 5BR/BR=10% would lead to 5|Viyl/|Vi|=7%.

cemuHap MAK, 10.10.2011

B.A.Oyk, NAN PAH
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E391a(KEK,Hn0HMﬂ)

E39Ia Detector ..c.. &

7x7x30cm (5x5x508 T
S Charged Particle 576 channels a0 .
Veto Detector

Csl Calorimeter

Photon Veto Detector
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E391a: oKOHYaTe/IbHbIN pe3yabTaT

F
Results & Summary

- Opening the signal box for the final data sample

z 0% E391a final Hata] - 1. NO event observed
0O35F I
S oz - in the signal box!
A o.2sf - - 5—-"
30 F%. . Statistics
e 2 - (8.70+0.61)x10° KL decays
0.05¢ - estimated by KL—2 t©
#50 250 300 350 400 450 N event sample
E391a Final Upper Limit
BR(KL—1%VvWVW) < 2.6 x 108 @ 90% C.L.
PR D&1, 072004 {2010) '.; 1m
- ]mprovemen'ts g’lﬁ’ETJT" kKr— ™ -search history
- E‘lﬂ‘= I-r
- x 20 from previous - -
experiment (kTeV) 10
- x2.6 from our previous WrE=
10
result E

10
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KaoHHasa ounsunka: bYAYLLEE
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NA62 (LEPH, LBenuapus)

Branching ratio measurement of K* 5>n"vv with 10% accuracy

| O O(100) K*—m*vv events (2 years of data taking)
0 10/1 signal to background ratio

Target CHANTI Il ||| W ll

F/ - . | Vacuum {]l}ﬁmb“ﬂ‘
= S — | D
CEDAR I 7 LN Y 1 ] m“ IIIW
protons GTK
hadron beam \ Y RICH
75 GeV/e DecayRegion 65m Sh CHGD
aw

|
Totallength 270m

O End 2012:first technical run
O Physics data taking driven by CERN accelerator schedule
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OKA (M®B3, Poccus) e
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OKA: npeunsnoHHoOe namepeHue

peaKnuXx pacnaanos

T —

ﬁ * pagnauymoHHblie KI2y pacnagbl K—lvy
(popmdakTopbl, U3mepeHme BR)

e paauaumoHHble KI3y pacnagbl K—lvrly (uamepenue
T-HeYyeTHbIX Koppenaunmn)

e HoBble naen??? L /

CenapuposaHHbIU Ny40K
KaoHoes: ~“25% K* e nyuyke
(1~°10° yacmuy 3a cbpoc)

MMMMMM p N[N, 10.10.2011 B.A.Oyk, NAU PAH



OKA: nporpamma ¢ MULLEHbIO

9 N CeueHue obpazoBaHus (K):
B3aumopenctema K* ¢ agpom
pe3oHacHble BKNnaabl,

KuparnbHas aHoManus
KorepeHTHble npoLecchl

AJNIEKTPOMAarHNTHOro O6pa3OBaHMFI nap KT sw{oe?]

(manbie t)
W\ ) K+ K"' te
| K(892) | ©(1020) e
| 0 - e B e
Y E T VM nan a4l naz L EE] nas a4s5 nas "[ ]
H AL o7 B2 X
a -
b e
duf gev?)
K+ K FiT
K+
o
K
H - i 1o
| K@s2) \<
v | 1L Y | T[D 50
; s i il
d [X] 04 07 0F 0% LD m vl
c
Puc 1 Korepssmsios oopssozanne map (K ) -Me30m0E £ Kymowoacsom nons a1pa”
a)-2 s mamazewepes K (092] -esow, b)- st mesanswsper @ (1020] -seesom, - zu- 7
rauane wepes K (H92) -mesos, d) Ges MpoMeryTOMMMIN MRFOHCE. Kk K
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KOTO (JPARC, AnoHwunA)

JPARC E14 (K°TO): sensitivity

Charged
Upgraded E391 detector vefocounters

CCol FB CCo2 MB  BCV Cal  OCO3 OO0 {:E;Uﬁ CCO6  BHCV  BHEY Beam
| L i ek FEiL ) N b t o i ra |
| 11 / - |
/ i | photcn veto
;S s
w = o '.)' . 4
pencil”_ ol wly &=
B 3 e
K_beam 2 ] ' W
I T 5 21 d v o
i S AT
] 12'5 L] b
10-3:—'—‘KL_’ v 3g discgvery‘ KTeV Csl calorimeter:
T - longer blocks,
Signal & backgroung (5 years) 5 \\'x finer segmentation
PoS{KAON(9)047 £ § - :
Signal 27 S10% R | PR
b= B
K, —nPn® 1y £ (e S
Halo neutron: CCO2 0.01 5 S ot
Halo neutron: CV-x2 (.08 1010 = 1 ﬂl'loﬂthl S KOO
Halo neutron: CV-n 0.3 HE 10% intensity ~ggal
N [ L
Total background & :_ E3%91a l S
R W el
1018 101 1p20 102t
E Goudzovshi/ PhiPsi 11 / Novosibirsk, 22 September 2011 Protons on target

cemuHap MAK, 10.10.2011 B.A.Oyk, NAN PAH



TREK, LFU (JPARC, finoHus)

[ 3
Stopped K* Experiments K1.1BR

e E06 (TREK)
“‘Measurement of T-violating transverse muon
polarization (P;) in K*—a’u*v decay”
Stage-1 270 kW

e P36 (LFU)
‘Measurement of R, = I'(K* —e*v) I I'(K* —u*v)
and search for heavy sterile neutrinos”
Stage-1 (PAC11-Jan’11) 30 kW

cemuHap AN, 10.10.2011 B.A.Qyk, NAN PAH



TREK (JPARC, inoHus)

Transverse p* polarization in K ;3 Decay
hitp:/ftrek.kek.jp TREK

K*—a’uv decay THER *
o, p.xp) o '
p o Syl
| @.xp) | Ry

» P+ is T-odd, and spurious effects from final state interaction
are small: P, (FSI)<10°
Non-zero P+ is a signature of T violation.

« Standard Model (SM) contribution to P : P;(SM) < 107

Hence Py in the range 103 — 10 is a sensitive probe of
CP violation beyond the SM.
« There are theoretical models of new physics which allow

a sizable P;value without conflicting with other
experimental constraints.

The TREK experiment aims for a sensitivity of 10

cemuHap MAN, 10.10.2011 B.A.Qyk, NAN PAH



3aKan4yeHue

 KaoHHble pacnadbl ocmaromcsa Ha nepeoHem Kpae
¢usuKu yacmuy,

* [ocnepaHue AOCTUKEHMUA.
v UamepeHue LFU c pekopaHon TouHoCTbio 0.4%

v OrpaHMyeHne Ha CMeLlnBaHMe TAXKENO0ro HEMTPUHO:
| U, |2<6x107

v" OrpaHunyeHune Ha BR(K°—nlvv) Ha ypoBHe 2.6x108
* [lnaHupyeTca:

v U3yyeHue pacnagos K—mvv

v N3yueHune paamnaLMoHHbIX pacnagos

v UamepeHwe P;

v’ B3aumopencreme KaoHOB C a4pamu
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