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Introduction

m Why do we analyse DT - K 77e’re ?
Semileptonic decay
= Matrixelement /M separates into and part

= No interaction between .and lep. system

Rescattering in non-leptonic decays,e.g. K- nt#xt

m Previously analysed by BaBar (pnys.Rev.D83,072001)
347.5 fb! // 244 x 10%signal events
Limitations (?)



Charm physics @ BESIII
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Double tag technique

Topology Tag modes

Z BF; ~ 30%
Features:
= CP tags

= Flavour tags

» Clean sample



Selection
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» Select good tag » Reject correct D+ » Missing mass ~0



Selection

Selection criteria value
P(e™) > 0.176 GeV
Vr(e™) < 0.18cm
M(D) < 1.81 GeV

Mpc(DT) < 1.81GeV
P(D™ tag) < 0.29 GeV
P;(D™ tag) > 0.05 GeV
Mye(D™ tag) [1.864,1.874]
M(v,) [—0.193,0.012]
DLL,(e") > 2

= Background

Dt — K_7T+ILL+VM

DT - K ntrt

Peak at M(D")ppg is background

Peak region of the tag candidate
Missing mass
PID

harder PID criteria




Decay topology

Dt - K nfet v,

m 4 particles final state // 5 d.o.f

X Angle between decay planes
OK Kaon helicity angle
‘9E Electron helicity angle
IM K, | Hadronic invariant mass
2 ..
q Leptonic inv. mass

Phys.Rev.D83,072001



Monte-Carlo
Background
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F\ 335 ch' (T]\ IIIIIIIIII. ‘T._f\ Illll Illllllllllll
0 3 40 g 12,
=) =) =) S g0
g0 s g
St St hl St St
59 5 5 5 S0
25 30 40
25
20 !
30
20
15
15 20 107!
10
10
10 107
5
: hdadodanaa o6 107
002040608 1 1214 32 -1 0 1 2 3 06 08 1 12 14 16
2
q? [GeV] x m, [GeV]
Efficiency
0.05 prprrr e e 0.05r— Ty 0.05r— Ty 0.05
0.045F 1 oossf 1 o.04s5f 1 0045
0.04F 3 0.04f 3 0.04f 3 0.04
0.035F 1 oo3st 1 o035k {1 0035
0.03f 3 0.03F 3 0.03F 3 0.03
0.025F Zaiead RS - o025 1 o.02s5F 1 0025
0.02F T 3 0.02F : 0.02F ; 0.02
0.015F 1 oo01sf 1 o015t i o015
0.01F 3 0.01F ] 0.01F 3 0.01
0.005F 1 ooosf ‘ 1 0.00sf 1 0005
() IllIllIAlIIII[Illllllllllllllllllllll- () IIlIIlIAIIIIlIIIIIIII[I; () IIAIIIIIIIIIIIIIIIIIIII; ()
0 02 04 06 08 | 1.2 14 16 -3 -2 -1 0 I 2 3 -l A.5 0 05 | -l A.5 0 05 I 06 08 | 1214 [



015]
o

Emrics [0

-
o

-
o

0 02040608

1 1.2 14

700

600

500

400

300

200

100

[0.066]
'J\

[
-
f—

Entries

(%]
N

es [0.022]

1
wn

Entri

0 0.5 1

3 -2 -1 0 1 2 3
q’ [GeV] X cos(8,)
Resolution (RMS)
AR RARL RALL LALL) RARL RALL ALE LALL) LALLY LLLE: JUPUNY ALl R LA LA LA AL LA AL M M
1800 E E ]
1600 E— E 3300 ;_ _:‘
51mrad«; 0.026
|:(x>f— -: ’Jmf— ‘f
I(ll)i— _z llll);‘ é
s00 F B E E
E E 1500 - 3
600 - o 3
[ ] 1000 3
100 - E ]
:mf— _: 500 F 3
T AN, i SN A Lsulind SR AR R
24015014

0
).

.05 0 0.05 0.1 015 0.20.25 03

(
A504-03-02401 0 01 02 03 04 05

40

200

Entric§h[().022]

1000 -
$00 -

o0 -

100 - -1

Monte-Carlo
Background

Data

IIII]IIIII.

ok
A5 0.4 0.3 0.2 0.1

0 01 02 03 04 05

(
L D8 06-0402 0 02 04 06 08 |

Illlllll]llll

107!

107

107
0.6 08 | 1.2 14 16

my.. [GeV]

3500 I o g
3000 -
2500
2000 |
1500 |- 4
1000 |- E

500 -

| ] | _IJ,I | | | |

AL D080.060.040.02 0 0.020.040.060.08 0.1




+
PWA analysis

Decay rate formalism

m Matrix element

Mg =

Ves|(mK |57, (1 = 5)c| D) |

~ Hadronic part described by 3 FF: W+ axial-vector
h vector

\/— = |

m Decay rate

d°T G'%”VCSHZI 2 v.0k.0..m% )dg?dydfxdd.dm?
~ m% (q » X6 VK, e7mK7r) q axavk eUMye -




PWA analysis

d5F ~ I(q27 X 9K7 eea m%{ﬂ')

m Define form factors Fi(q2, Ok, m%ﬁ)
Fl(w+, 'w_) = Xjwy + Xow_

Fy(w-) = Xaw_
F3(h) = X4h

m Expand form factors in partial waves

F, = + Fiicosfk + F12%(30059K —1)
F, = lei-i— F22N/§COSOK
NG 2
F3 = F31L +  |F32 §C°SHK
/2 2



Form factor parametrization

Motivation for q?and m% _dependence of F1 2 3(q?, m¥,)

2
. mi

m Using a ,single pole* m Insert resonance as BW:
parametrization:
S-wave | K§(1430)
1 i K*(892)
G(qz) ~ — P-wave K*(1410)
~ mp D-wave | K3(1430)
= Analogy: neutron decay 1

A
(M) ~ m2% —m%. —imgpl'g

m A bit more complicated for S-wave




+
Form factor parametrization

K scattering theory

d

Watson theorem: In elastic regime phases in K7 scattering are the

= Partial wave expansion:

T(s,t,u) ~ » (20 +1)P(cosb)t(s)
1=0
= Expand real part and phase @ threshold:

Re t;(s) = %\/E(p*)zl{al +b(p*)* +...}

& = (p*)**{a + B(p*)*}

m=) relate o and S to scattering length and effective range

" S-wave parametrization:

As(m% ) = P(mgk,) x exp(i 6(mk,))
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+ Mod. Ind. S+K (892)"+K (1410)°

o

S+K (892)+K (1410)°
LASS K 'p—K 7'n

Estabrooks et al

Other results:

K*(892)parameters
Hadronic form factors

Phys.Rev.D83,072001
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Summary

m Selection

m Lower background compared to BaBar

= Next step: PWA
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