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Abstract

ICHEP 2016
We report the first study of the B, — K"K« " decay and an update of the measurement of the ratio of branching fractions Ry, = B(By — JiwK")/B(Bg — Jfm™).

Both results use an integrated luminosity of 3.0 b~ collected by the LHCb experiment in pp collisions at centre-of-mass energies of 7 and 8 TeV.

_|_
We measure Bj — Xco(— KT K )x™ with 4.00 significance and Zggi; X B(Bg — X007T+) to be (9.8f§:g(stat) + 0.8(syst)) x 10°°.

The contribution of BY — KK~ = via bc weak annihilation for m(K~7") < 1.834 GeV is measured with 2.4¢ significance.
The ratio of branching fractions Ry s — B(B;" — Jap KT) /B(B;,F — Jip ) is measured to be Ry /n = 0.079 £ 0.007(stat) + 0.003(syst). This result significantly improves the
previous LHCb measurement..

A. Lusiani

Measurement of the ratio B(B! — J/yvK")/B(B}f — J/vyn™)
arXiv:1607.06823[he

Study of the Bl — K"K n* decay arXiv:1607.06134[he

> B(Bg — via weak annihilation — 2-body) expected by theory models at 1078-107° 1, 2, 3]
presently below experimental sensitivity > Bg — J K™ (b — Cus) is CKM-suppressed by V,s/ VUC,.|2 ~ 0.05 w.r.1. Bj — Jpn " (b — Cud)
» study 3-body decays, expected to have larger branching fractions | | > Ry/p = B(BS — JK")/B(B; — Jiyr") theory predictions exist [4, 5, 6,7, 8,9, 10, 11, 12, 13, 14, 15]
» If found, excess of signal can point to bc annihilations mediated by New Physics particles . LHCb 2013: RK/W _ 0.069 + 0.019 + 0.005 [16], not precise enough to discriminate theory models
Diagrams contributing to B — K"K n™ Selection, fit, signal efficiencies
direct bc weak annihilation via B2, BY, with ¢ — s, tree via cc, with b — ¢, tree » select candidate BY — J/i (— p ) h™ decays, ht = KT, =™
S? ’ ’ ) 3 C J 9
u K K . e » Jiy from well-reconstructed muon tracks with p+ > 550 MeV originating from common vertex
T + T ds ’ . : .
B W <S ) W ‘ffd . WN«N" dé » h' from well-reconstructed tracks with p 1 > 500 MeV, displaced from primary vertex
B’ s | |B BY, — iihy| | B¢ [ nw|| » m(Bg) within 500 MeV of the known B} mass
¢ < b b - - ~ particle identification and a BDT jointly optimized for B, — J/(— u" =) K significance
- T » BDT using 12 variables, suppresses combinatorial background
) » training signal from simulation
via D° — K, with b — u, tree  via DY — K, with b — u, penguin via D° — K, with bc annihilation ~ training background from data upper mass sideband of the B; — J/in~ candidates
N b_l KT B W 7 fDoﬁ K+ . . . T i Lo
W 3 . g, P ) Z » simultaneous unbinned maximum likelihood fit to m(B; ) in range [6.0,6.6] GeV
B*E ‘ u %{( . K b U4 » signal = sum of two Crystal Ball functions
¢ D = Kt B} 8 — 0 . b, . » combinatorial background = exponential function
: : ¢ ;D2 KT . » background from mis-identified B, — Jiy " vs. B, — J/iy K™ = double Crystal Ball function
K " ~ partially reconstructed B} decays with a missing 7° = ARGUS function
& SOF T ] & - 1 -
Q - - O u -
Selection, fits, signal efficiencies S 1 = 30OF ﬁ —+ Dat E
, fits, sig E 25SE LHCb s N+ Daa - E . F  LHCb el it :
» fiducial region p +(B)<20GeV, 2.0<y(B)<4.5 |+~ | —— o o9FE 2011 sample I — Total fit 4 o - 2011 sample + _'J/W”iSig_nal -
< 800 LHCb = - 7/ TeV / — - J/YK" signal . -’ 200 7 TeV _]’_ ----- J/WwK" misID =
i % 700 - sk e - J/ W misID 1 3 Y B e Comb. bkg. .
» event selection ) = S B | Comb. bkg. 1 2 150F Part. rec. bkg. 3
. signal B — KTK n+ < 600 fit on m(B™) : | 1 2 F E
m(B) in [6.0,6.5] GeV 2 500 (calibration H i ; R i : 100 { E
. normalization B" — D°(— KtK )™ Z 400 channel) 5 ']. el \ 3 50 -
m(B™) in [5.1,5.5] GeV o 300 S O '['11._( AN tedtl s e s L — _
~ jointly optimize PID & a BDT for B, sensitivity 200 6000 6200 6400 0600 000 6200 6400 0600
» BDT trained on 100 M(J/WK ) [MeV/c?] M(J/Wﬂ: ) [MeV/c?]
» signal from simulated events 0 : o~ 60F — —3 o 700F — —
~ background from m(B) sideband 5.3 . 2-4 . RS - RS : ﬁ A Da ]
> unlplnned maximum likelihood flts on m(B) / 100 SR LHCb E S b 2012 sample  Total fit 1 2 500E 2012 sample + —- Iy sigal =
» signal = sum of two Crystal Ball function N + _ = - 8 TeV — - J/WK" signal 1 = - 8 TeV Jr ----- J/y K" misID ]
>~ combinatorial background 80F ~ >~ S & J/w 7" misID ] S 40 T b Comb. bkg. =
» background from B — KK=° with undetected 7° " N _ % 30 LR | i R B g 300 - Part. rec. bkg. 3
» BT fit, shown on top right plot E + - A 20E 1 3 2005 .
: s : - fits on m(B_.) weak annihilation -]-_ - -
» B! direct weak annihilation fits - fits on m(Bg ) weak annihilatio 10 L HRT DT 4 ] ) ] 100k E
c = . 0k (signal channel) -
» done in 3 intervals of BDT output with comparable - 3 int s of BDT outout - Tt .. T gt E s Y .
yiSle Lol ClSER e e.grovhel ISvEls R e e P 000 6200 6400 6600 6000 6200 6400 6600
» shown on 3 bottom plots on right RS 18- T MJ/wK*) [MeV/c?] M/ wr) [MeV/c?]
- cuts on m(K 7~ ) & m(K"K™) remove > 12 3
D° = K 7", xpo— K"K, Bg = K K" 2 E e ~ signal efficiencies from simulation, corrected for different track multiplicity in data
- yield N, = 20.8'5's*, 2.50 significance \_| S 10| T|] [T '
=SSR Results
> B;" — Xco(— K+K_)7r+ fits S 6F U S B o
» done in 3 intervals of BDT output with comparable e .. ‘}, .. A B(BS — JiK™) yield(Bf — JiwK™) efficiency(B. — Jhbn")
yield but different background levels S 2 — K/m — Tl T 1 & . + +
» Simultaneous fit to m(K+K_7T+) VS. m(K+K_) O E:—I-—I—|i+—-l——rﬁlhﬁl-ﬂ-|=—'l= : B(BC — J/wﬂ- ) yleld(BC — J/¢7T ) efflCIenCy(BC — J/w K )
- +7.2 SRNNPT 8 E-
- yleld NXCo — 20'8—6.4= 4.10 significance 7 E_ Relative systematic uncertainties
6F Ry, = 0.07910.007(stat) =0.003(syst) 7TeV 8TeV
» ho significant signal on D° and Bg regions SE i - i Signal model 0.5% 0.8%
‘E T (uncertainty now ~2.6 smaller than 2013 result) Combinatorial background 1.1% 0.5%
: C .. : : SET R ) Partially reconstructed background 3.3% 3.2%
> Slgnal Eff|C|enC|es from SlmUIatlon, 2 ; S 2l ‘N - o Misidentification background 0.2% 0.0%
corrected with studies on data control 1? ot — Particle identification efficiency 0.2% 0.1%
samples 0T ez 63, 64 A% Detector material 0.3% 0.3%
m(K"K ") [GeV/c?] RS Total 35% 3.4%
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