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Physics topics in the LHCb LAL group
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Charmonium states from b-hadron
decays and B, via decays fo ¢

Status of charmonia BR measurements
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« Decays of JP¢=1-states to ¢ ¢ are forbidden
 Signals from nc and yc families observed
 Measure ratios, systematic uncertainties partially cancels



Inclusive n.and x_.production

Results PDG PDG Theory prediction
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Branching fraction of Bs — ¢¢ decay mode
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Search for B.>D (2317) Tt

« There are 2 doublets of D** states (L=1 excitation)
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- Some problems are observed in B — D** semileptonic decays : While
Babar, Belle and theory predictions are in good agreement for the
narrow states, the situation is pretty unclear for the broad ones



B — D** semileptonic

Phuve Rav 1 att, 101 (2008) 261802

« Belle and Babar in disagrement forB — D,’ | v

BaBar —Ts )
erpe i [ D' v
- Broad states are vey difficult fo measure * o
0
[Ibackground
BELLE Tagged B+ DELPHI
0954 0,00 0.06 — gy 0.74+0.17+0.18 0

BELLE Tagged BO BELLE
0934 0,084 0.06 —_— -0.03+£0.06 £ 0.07 f
BABAR Tagged BABAR

0324001005 ———— 0.27+0.04%0.04 el S

i S

Average Average g

029+ 0.05 —— 0.14£0.05 ”"“ 2

| Pl

5

HFAG >

w

¥ /dof = 13.2/ 2 (CL = 66.00 %) x /dof = 18.0/ 2 (CL = 0.00 %) : l l
| | | | | | | | | | | L1 [ R R [ N |
0.2 0 9.2 04 -0.5 % ,(()).5 . 1
- *, - - -
B(B - D,’I'v) B(D" > D' 1) [%] BB - D/Iv)BD ->D ") [%]

- According to theory, the production of broad resonances should be much smaller than
the narrow ones, this is not what it is experimentally observed (‘1/2 vs 3/2 puzzle’). See
e.g. arXiv:1206.5869 for details.



To fry to solve the puzzle : the B, and D,

* In the Ds system, the states j°=(1/2)* are narrow as their masses are
below the D) K threshold!

« Two states: D.,(2317)* (0+), which mainly decays into D, 1% and
D.,(2460)* (1+), which decays info Ds % -DsyorDs 7w 7 (4.3+1.3%)

« Use B, hadronic decay :
BR(B, — Dy(2317)* ) with D(2317)* — D
« Infact:

BR(B, — D)"(2317)n™) xBR(D,"(2317)— D;x°)x BR(D! — KK7")
BR(B, — D’p™) XBR(D: — KKn")XBR(p~ = n’n”)
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Status :

» Selection using a Boosted Decision Tree improved wrt previous one
better MC modeling

« Optimization of the cuts in a 2D plane (BDT cut value, T p; cut value)

BDT cut optimisation
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« Start to look at the normalization mode : Bs=>Ds p and to understand
the physics backgrounds
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Search for NP in B>K*|l

Focus on K*ee : complementary of B>K* i 1 in the low g2 region

e Angular analysis is cleaner than BR B
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e one ¢? bin chosen: [0.0004, 1] GeV?
e “clean” large recoil region

e clectrons: can go lower in ¢?
completely negligible lepton mass

e small F}, — more sensitivity to ASFZ ), Alm

e photon pole contribution dominating
— sensible to C; Wilson coefficient

e above 1 GeV? the 1 mode has same sen-
sitivity and higher yield in LHCb




Discussions with our theory colleagues in particular A. Korchin

=> Several publications :

Phys.Rev. D82 (2010) 034013

+ other publications!

Contribution of low-lying vector resonances to polarization observables in
B) — K*e* e~ decay

Alexander Yu. Korchin':[| and Vladimir A. Kovalchuk®[{
'NSC ‘Kharkov Institute of Physics and Technology’, 61108 Kharkov, Ukraine

Asymmetries in B} - K*’e" e~ decay and contribution of vector resonances

Alexander Yu. Korchin!:[ and Vladimir A. Kovalchuk!{f
INSC ‘Kharkov Institute of Physics and Technology’, 61108 Kharkov, Ukraine

Measurement of the B0 — K*Vete—

Used by branching fraction at low dilepton
LHCb : mass

The LHCb collaborationf] 13
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