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+ The OKA beam and detector
- Statistics and data processing

» Very preliminary results on K* — n%*v
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OKA Beam: Scheme of RF-separation (Panofsky).
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Two main working points
125 and 17.7 GeV/c

BolC OO C AT THE) K+ decays in the decay volume: 16% (117%)
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The OKA Detector

1. Beam spectrometer:
Imm pitch PC, ~1500 channels; Cherenkov counters
2. Decay volume with veto system:
11m; Veto: 670 Lead-Scintillator sandwiches 20* (5bmm Sc+1.5 mm Pb), WLS readout
.PC's and DT's for magnetic spectrometer:
~5000 ch. PC (2 mm pitch) + 1300 DT (1 and 3 cm)
Pad Hodoscope ~300 ch.
Magne’r: aperture 200*140 cm?2
Gamma detectors:
GAMS2000, EHS-backward EM cal. ~ 4000 LG + 256PWO crystals.
Muon identification:
GDA-100 + 4 muon trigger counters
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The OKA Detector
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Decay/Interaction Vertex
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OKA Statistics (2010-2013)
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OKA Statistics (2010-2013)

R10 R12 R14 R15 Total
Nov2010 Nov2011 Nov2012 APR2013

Beam, GeV/c 12.5 +17.7 17.7 17.7 +12.5 17.7 -
Live Kaons , 10E9 6.2 5.1 17.4 12.2 40.9
Gb on tape 1809 1250 3700 2200 8950
Events on tape , 10E9 1.2 0.8 2.8 1.7 6.5
K2pi, 10E6 15.2 15.5 61 42 134
Ke3, 10E6 2.5 2.0 8.1 ~5 ~17

ISTRA+ : Ke3 0.92
KMN : Ke3 1.1
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GAMS /BGD in run 10/12
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Main ISTRA+ Results

3 ceanca B 1999-2001 rr. ~ 1000 M cobwiTuit; ~ 500 M cobwrTnii Geant-3 MC.

¢ MHsyuenmue Ha Gonbmoii ctaTucTuke pacnanos K~ — e (g Jow

Kgoa: Phy Lett. B58 004 ;H-’.EB: Phy Lett B5&1(2004
R — i (0]
¢ Himepenwme napamerpos BaiinbGepra B pacnane K — T W
Phy Lett, B567(: 1
- = _ {
L] HDHEKH JAEerKoro nCepa0CKaANAPHOro CronaCTHHO B PACnange K — i 4 .P
Physz, Lett, BEGD2 ]
p— — il
¢ Hsmepenune nonm CTPYKTYPHOrO m3nyuenusa B pacnage K — W Wy
g 69 W1 il
— |
¢ lleppoe nabnwogenne pacnaga K~ — @ o
hep-ex,/0506023, IMpenprur UMB>2 2005-20, A< 70 N1{2007
o = —_ L1
® Hcanemosanme Ha Doabmoi cTaTHCTHEKE pacna,n,a. K — €& W
hep-ex /0510064, IMpenpuar MHH 50/20058, A<D 70 N4(200T T34
I_.I
» Tounoe wamepenne Br K~ — evw

hep-ex,/07041863, [MTpenpuur MMB>2 2007-5

o Hsmepenme murtepdepenunonnoro unesa INT- B pagmanumonsom pacnafe kaona K= — p -
Mpenpuar MPMB>2 2008-27

Ioucku Ts1K€J10r0 HEMTPUHO B pacnaae K -> pvy
Phys.Lett. B710 (2012) 307-317
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* Measurement of the K*_; decay
form factor
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MOT'VGT'O” (picture from R.Fantechi at EPS 2013)

Master formula to access Vg

Gimg _, 2 2 (1 | |
F(KI3(7/)) :@CKSEW |Vus| | f+(0)| IK(1+258U(2) +25E|v|)

The phase space integral (I'y), including the form factor variation over
the phase space, is an important ingredient to be measured accurately

Two form factors in K5 decays: f,(t), f (1)

. , G _ _

Determined by the theory: M = 7FVus € ()P, + PJUNM(“ vou, +f (MU, (1+7y.)u,)

f.(0): Hadronic form factor at

q%=0 (different for K* and K°) f. = vector form factor fO=f.(0+ t ®
fo = scalar form factor = me

8'syz, 8lgm + Corrections for SU(2)
breaking and long-distance EM

) . f.(0) cannot be measured directly
Inferactions

- Given by theory
- Only relative form factors experimentally
accessible
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Form factor parametrizations gicture fron

R.Fantechi at EPS 2013)

S
mV,S — t

Parameters with physical meaning m?
- Pole parametrization f.o(t)=—5=

Assumes exchange of vector (1) or scalar (0*)
resonances with masses mv and ms

f - K0@92) f.()=exp| — (A, +H(D)
fo(t) — no dominating resonances m

- Dispersive parametrization ¢
Free parameters A, and InC f (D)= exp{A_ (InC+ G(t)) }

Polynomial approximation for the dispersive Kn
integrals 6(t) and H(t) available

PLB638 (2006) 480, PRD 80 (2009) 034034

T

Parameters without a physical meaning r ¢
- Expansion in the momentum transfer f,o()=]1+A, —2}
Linear/Quadratic as a Taylor series - M
Widely used in the past ot 1..(tY
Large correlations between parameters (for fo=|1+A o—+-h o —
. : m; 2 m
quadratic expansion) L . i
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Ke3 R10 (RAS-2012), 125 GeV/c
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Ke3 R12,17.7 GeV/c
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OKA R12 Preliminary

OKA (1.59M) ISTRA (0.919M)
1. Linear fit 1. Linear fit
A+ =294 +- 0.038; A+ =2.966 +- 0.05+-0.034
2. Quadratic fit. 2. Quadratic fit.
A =254 +-0.127 A+’ =2.485 +-0.163 +-0.034
A+ =0.161 +-0.049 A =0.192 +-0.062 +-0.071
3. Tensor. 3. Tensor,
F T/F 0 =-161+-1.83 FT/FO =-12+-21+1.1
4. Scalar. 4. Scalar.
F S/IF 0 =-0.36 +-0.31 F S/IF 0 =-0.37 +-0.61+-0.41
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OKA R12 Preliminary
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Summary and outlook

- OKA has taken data in 2010-2013
- The reconstruction of the full data set is nearly complete

- With data collected in 2011, we has studied the semileptonic decay K*
— nle* v

- Preliminary results on the form factor parametrization and search for
anomalous interactions have been presented

- More K* data collected by OKA in 2010-2013 are ready to be analyzed
Expected to have O(107) K* .5 decays
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