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Motivation
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- . Does the non-universality really exist? Or if
it exists, does it applies to the charm sector
BaBar D° ~Ke'v, i
or the leptons other than 77
Belle D’ ~K e*v, —_—
Lo - Ke, .. Much larger statistics for D — K¢t v,
Belle D~ K v, —_— 0 .
| DY — K~ u* v, not well studied before.
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Analysis method
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The number of signal events is determined

Né'T — ?MW?/?M%T by examining the kinematic variables of the
missing neutrino

N]iDT - ?/)‘7¢ﬂﬁ/é/jb’sjge%rr Uniss = Emiss — ‘ﬂmiss
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Reconstruction of the tag side D
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Mpc = Ebeam ~ Pknn
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In total about 2.3 x 105 DY mesons are reconstructed, and the background
level is very low.
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Reconstruction of D — K~ "y,

BESIII x10°

Nucl. Instr. Meth. A614, 345 (2010)
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 TOF:
;=100 ps Barrel
110 ps Endeap

Events / (3.5 MeV)
N

| Muon ID: 9 layers RPC
e ey 8 layers for endeap

Data Acquisition:

Event rate =4 kHz 60 ps for ETOF after ( )
Total data volume ~50 MB's | upgraded in 2015 Umiss GeV

r\sl;l 28 cm

oz=0.6 cmNL

Hard for low momentum muon to hit the muon identifier, which leads to
high background from pion misidentification.
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Decay rate of D* — K~ v, in the SM
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q*L, — 0 when my — 0
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Taken from FOCUS
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Form factor parametrizations

Modified pole

Single Pole form f (q;)l P 74.(0)
f+(q2):f+7202) " (a- T)(l aT)

liTM 1 S i pol pole

pole eries expansion
ISGW2
™ f+(t):
2= ?nax 1+M ?nax_ )2 oo

T @ ) U = O a0 (10) (1532, s () (6 10)])

o LQCD: require huge amount of computational resource, currently
precision not as good as the experimental measurements.

@ Measurements:

Nintcrvals
X2 = Z (Arinsr AFZcxp)cji (A Argxp)
ij=1

FP7E(0)|Vis| — |Ves| input from global fit — fP7%(0)
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Measured decay rates in each ¢ interval

600F 0.0<q’<0.1 GeV/c* + 0.1<¢’<0.2 GeV/c* + 0.2<q’<0.3 GeV/e* 4

400F + + E

o A i ki 3

600F 0.3<q’<0.4 GeV/c* T+ 0.4<¢’<0.5 GeV/c* + 0.5<q’<0.6 GeV/e* <

400F + F B
. 200F y + + 4
% ;
O 600F 0.6<4’<0.7 GeV/c* + 0.7<q’<0.8 GeV/c* + 0.8<q<0.9 GeV/e* B

Iy
o 4a00F + + B
13
S 200F + - + B
<
2
= 400F 0.9<q’<1.0 GeV/e* I 1.0<q’<1.1 GeVc* I L1<q’<1.2 GeVc* 3
04
= 300f + +
2 200- + + 4
= 100 . + + 4
1.2<¢’<1.3 GeV/e* 1.3<q’<1.4 GeVic! 14<q’<L5 GeVe*

200 + =+ g

" + J\._, AN ’

100 1.5<q’<1.6 GeV/c* 1.6<q’<1.7 GeVc* 1.7<q’<ee GeVe*

1 AA 4 A 4 ]

——" - P s W
T [ 0.7 01 (4 0.1
Uy (GEV)
N ZNintervals (6_1) NV
pro i 7+ obs?
PA— ( / 2 ) 2 _ Nt / ( tot )
ALY = [(d0/dg?)dg? = Nivo/(Tpo x N

Test of lepton flavor universality with D® — 7, 2019



Fit to partial decay rates
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Status of fP7%(0)

With [V,5| = 0.97359F3:99010
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Test of lepton universality
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For total decay rate:

— DDV Kt vy) 974 4 0.007 & 0.012

Ryse T(D'SK—efue)

RePected — 0 975 1+ 0.001 according to LQCD from ETM

w/e

(PRD96(2017)054517).
Thanks for your attention!
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