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A Semileptonico Decays
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A Good environment fofw | (0=06h) extraction

I Theoretically, cleaner than hadrordcdecays; QCD contribution exists
only inw© wtransition part

A Semiauonicdecays (e.gd © 'O” Tt ’ ) are good probe for
Indirect new physics searches
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A Recent Topics

AGO Ga’ & QH measurements

i 600 Oa’ with hadronic taggingRelle, 772M50)
Presentedar EPS 2045 Phys Rev.»93) 10326060 2016)

i 60 0°“ “ &’ with hadronic tagginggaBar471M460)
Presentedhar EPS 20X5 Phys Rev. bett] 14 6)0408020(2016)

A Semitauonidecays

i|6 © 'O T’ with semileptonictagging Belle 772M66)
Presented:aMoriond EMY 2056drXiv: 168030867 11)

i 6 ©“ 1 ' with hadronic tagging (Belle, 7728/)
PresentedaEFS204 3P Phys .ARe\D B3983032000(2016)

All the results above are based on the full statistics of each experimer
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A O Factories

A¥=y Belle @ KEKB (KEK)

BELLE
. Aerogel Cherenkov cnt.
SC solenoid =N S 2 n=1.015~1.030
1.5T - sy N WL =S8
{ LN\ L.‘;S = T
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TOF counter — =
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o /:/{ - 2% '! s ’ \“ R ‘ N |
B TS CLe\ ral Drift Chamber
NG g Dsmall cell +He/C,Hg

N\ gl
Si vex. det. n/ K; detection
3/4 lyr. DSSD 14/15 lyr. RPC+Fe
Data take: 1992010
0 =772M

Data take: 1992008
0 =471M

A 6 factories withQ ‘Q colliders at/i = 10.58 GeV

i Produced mesons via (T )Y° 00

A Huge statistics: more than 1 billiégr® have been accumulated

at the two experiments
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A

A Reconstruct on® meson 0 ) with specific decays

A Ensure all the remaining particles belong to the signal side

A Unique technique ab factories
I Beam energy is precisely known

i Exactly twod mesons are produced without any extra particles
Hadronic tag - Semileptonidag |
Tagside Signalside

3 ' o g O- a a -
Fullo  reconstruction RO - ‘Z _
o C H - S
A 1-©O - can be reconstructed by
measurable variables
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A

A Reconstruct on® meson 0 ) with specific decays

A Ensure all the remaining particles belong to the signal side

A Unique technique ab factories
I Beam energy is precisely known
i Exactly twod mesons are produced without any extra particles

, | Hadronic tag Semileptonidag |
~ x10
2 350 [ NIMAGSH(2011Y 382¢Eel - so0t
> " (201 385 ¢Belle) L : #* 60 Oda’ events arg
o 300 = A 500 {} obtained by taking
E 250 £ New reconstruction with™™"" . % o 400 P HIAT-O = p
o 200 F multivariate analysisNeuroBayep . = 2 : =
5 150 C g S00F ' 1 physsRen 82, O717101(2010)
Q P —— “ ook # o, (870t by BRid
1% 100 E_ assical reconstruction Vo
§ 50 F 100 +++rt!-+2"r-:. ""3--*-"!,*:*%
LLl 0 e —_ 0éﬁ-_—_—;;_“"-"f"!’f’.ﬁtfr'r'r'r'i".'T'r‘i-n-.l--....‘F'"'\u-n_l-..I...
524 525 526 527 528 s 642 002 4 60810
coseB_D(,.)I
My [GeV / ¢?]
A Full reconstruction 0b  is possible A Reconstruction efficiency is bettas: p Tt
A Reconstruction efficiency & p 1t A One neutrino exists in the tagjde
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Exclusiv® © @ a’' Measurements

c;é; 60 0a’ & Qh with hadronic tagging (Belle)
Phys .ARe\D B39830320(ZD16)

?\6 O 0°“ “ &’ with hadronic taggingBaBa)
Phys fRe\Letetl.1 5164 0418@2D16)
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A | | Determination 5

A Discrepancy between inclusive and exclugive |
measurements

i | | determined by incl. measurements and®yY’ O° &’ decays
show?2-0 ‘discrepancy

A Belle updatedw | determination withd © ‘Oa ’ with full data
X7 larger statistics than the previous Belle analysisi eit. 8526, 2582002)

HFAG B—DIv, (CLN, old) -

HFAG B—D*lv, (CLN, old) :
2-0

HFAG B—X,lv, L

AP R RN BRI SRR R AN
320 34 36 38 40 42 44
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by Belle

O/ 25

A Signal extraction with missing mass squared

0 (h

A Signal reconstruction as a function(of

n) @

N N

(07

A To be zero for signal
with only one’

Differential decay rate

’gb “O d 4 r r —_ ’ (39 r
oY 6 a )@ p- ws$Q0 s
T 4 X
- Form factor foro © O
. Electroweak correction
Figuresfod © 'O * ' Phys.Rew D9382032008 (2016)
C s dat C = dat - s dat
i D> I 5 Dl 1601 - B Dl 180 F — B DIy
- QD BB Div 140 [ EEE - Dy 160 |- BB - Div
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» L (o] - [e)) r
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lw | Determination SRR
e
L P q
A Results: / With heavyquark symmetry etc.

I. Captinj et. @l,,Nuecl Phys 8B 530,5853 44998)

- | | T®»c¢c p® D p 1 (CLN form factor

— g

P

, T
- |w | t@mpdpyd pmn (BGLformfactor) FT - p o
N T e ¢ 9nd
A Two form factors are used to extrach | P En
g Model independent
as | ™ | C. & BBpyditets akhRhysvRev:. lzatta7d3 4608 [
_7E CLN form factor —
8 sl New, CLN | i
s ; Belle new B—Dlv, (CNL) | '
1:; Belle new B—Dlv, (BGL) New, BGL E
O; Figures inPRhy $eRevIb 932032 (R18 )
B HFAG B—DIv, (CLN, old)
N3 BFC;L f foct e HFAG B—D*lv, (CLN, old)
5 20;_ orm 1ac O
2 (0 HFAG BoX,lv, -
£ A I S T P
of 1 ‘ 32 34 36 38 40 42 44

10 11 12 13 14 15 16(W) Ny Vsl (<107)
Two results agree with botfw %/ inclusive and by 0 ke B
V
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A Branching Fractions ofy © & & 5

A6@O ®a’ by lnclusive and exclusive measurements
are inconsistent
i1 o2dzi mdp: RAFFSNBYOS oO6podn’ 0
I This indicates unmeasured exclusiv® @ &' decays
A BaBameasured additional exclusive decags® O~“ «

a

FiguneHaase domihe: talk by Taurczykat CKvI22022

Sum of exclusive
BF(D"1V)) + BE(D' 'nlV)) —e—

p®n-

«———»

Inclusive BF(X V) ~=-

................ Lo b v b by n bia s
6.5 7 75 8 85 9 95 10 105 11 11.5
Branching fraction (%)
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A 600" “ &' byBaBar 1l

Plots in Phys. Rev. Lett. 116, 04180116)

A Signal extraction witfy © f

i “Yhas less dependence on modeling of
decay dynamics than

A Significant signals were observed

Sig. (stat. only)| Sig. (stat+syst)

O “ 1’ 5.4 5.0
O “ b’ 3.5 3.0
(O o I 1.8 1.6
o “ 3.3 3.0

First observatiorfor O “ ‘O’
First evidencdorO® “ ‘0’
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