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(1) Why teresting?
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HCb meas

|« Search for the decay DO—=m+m-u+tu- where muons do not come from a
A resonance using 1fb-1 recorded at /s = 7TeV [8]
|  Most stringent limit to date on short-distance contributions

* A inresonant regions not measured due to lack of a suitable
normalization decay
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Rare charm decays may proceed via highly suppressed FCNC process
n « SM short-distance contributions are 6(10-9) or below [1]

 Perfect place to look for physics beyond the SM 4 }
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‘ * |ong-distance contributions 100-1000 times larger [1-3] )
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| * Therich dynamics of 4-body final states allow to disentangle the two 0.1 -
‘\ contributions and gain sensitivity to new physics [3-7] - -
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“In a nutshell, the penalty of small branching fractions one naturally pays in 4- 0.2 0.4 0.6 0.8 1

} body decays as opposed to 2 or 3-body decays is overly compensated by the
diversity (and the size) of the asymmetries one can build.” [3]
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zation channel [9] '
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| » First observation of the decay DO—=K-mr+u+u- in the p%/w region of the 1) Update D°=rmru+p-and first D0

. . recorded at /s = 8TeV
d t 2o ded at /s = 8TeV |9
H SRS S LS SRR L) b Measure/set limits on & relative to DO—=K-m+u+p-

”} B(DOICTru+Lr) = (4.17£4.12(stat)£0.40(syst) )< 10-° |
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(3) New normali
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K-K+u+u-measurement using 2fb-"
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(b) A LHCb

I « Reconstruct DO from D*+— DO+ to suppress combinatorial background

total PDF G . N *,
.y #l = Binning in dimuon mass to separate short and long-distance contributions

DO— K-mru—u+ (signal)
DO— K-+ (misiD)

combinatorial 'OVY M(pp) N plw_ ,CP high m.(“:“)

Candidates / (2.6 MeV/c?)

1 E 0.18} LHCb Simulation] % 5()()3— LHCb unofficial _f
[ g 0.162- wmofie —i E DO— K-r+p+p- total PDF
2 0.14f Dommu : < 400f - DO— K-mrty-+ (signal)
0.12} ¥ = b 1 | | DO= K-+ (misiD)
0.1 10 & :
3 | 0.08 : 200f .
1\ ‘ 0.06{ .
i _ . . . . i 0.04 f s 100} ]
' * Tree-level amplitude dominates, no contributions of new physics expected »Li 0.02f /JLJL : T e
| S ‘I TS0 1000 1500 ) 1850 19500
* (Can serve as normalization for DO—=h+h-p*+p- % measurements \ m(L P [MeV] m(Kzpy) (MeV)
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1)  New analysis still blinded

k Decay mode Dimuon mass Expected uncertainties FExpected UL at .

: MeV /c?] T O] szst‘/B %]  90% C.L. [10~°] o |V order Magnityg (DO— 47 1y
DY —» ntr— Ty~ < 525 1.8 et 2.6 S Of magnitude (po_y ) [7]
525 — 565 0.67 8+ 1050rm 1.1 * LHCb migp, ) [10]
565 — 950 3.2 4 + 1000m = 9N Measure rareg charm g
950 — 1100 2.8 {955 [ - * Meg SCay with g
- S| Su.re ASy Metries Ta z @(10 7)
i SlG0 0.78 8 I —-Onorm 1.1 Ignal IﬂCIUdiﬂg R reglOﬂS here W
| DS KTK utp < 525 1.3 5 £ 10y00m 1.6 - UN< data © See a
* > 565 2.4 5 4+ 10,00m 2.1
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