Statistical combination of searches for
the X*(5568) state decaying into B+
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Introduction

= |n 2016 DO published evidence of a state X* (5568) in the
B.m* spectrum via BL>J/Q ¢, J/P 2 ptp-, d>KHK-[1]

» |nterpreted as a possible tetraquark usbd state

= Also seen in semi-leptonic decays|2]:
X*(56568)> B0 m* where B> u*D=* X, D*,>¢m*

CMS[6] did not confirm the DO observation
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In absence of a signal the LHC experiments and CDF

Subsequent searched from LHCb[3], CDF[4], ATLAS[5] and

Phys. Rev. Lett. 117, 022003 (2016)
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=  Asymptotic CLs frequentist method with
PDF models for signal and background
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Statistical combination

=  X*(5568) searches have been performed in hadronic/ =  Summary of the experimental
semileptonic decay channels and different p(B°,) cut results on py
( pT( B OS‘ITi) for D O) Py measurements from DO and upper limits from ATLAS, CDF, CMS and LHCb
DO p'(B:n’m)ﬂDGeV
Experiment | B decay channel | p; cut | N(BY)/10° | N(X) [ e 00 hadroniop, @106V
DO B - D;nt 10 GeV | 6222 + 141 12143 e o
DO BY > J/y¢ 10 GeV | 5582+ 100 133 + 31 Pieoee
LHCb B - D;n* 5 GeV 622+0.3 3+ 64 — LHCb p, (89)>10GeV
LHCb B} - Din* 10GeV | 28402 75 +£52 L ariAS  r00ey
LHCb B - Din* 15 GeV 8.8+ 0.1 14 + 31 o
LHCb BY = J/y¢ 5GeV 463 +0.2 -33+43 — . oweeEpwew
LHCb B) - J/y¢ 10GeV | 132+0.1 12 +33 Coor e s
LHCb B - J/y¢ 15 GeV 3.7+0.1 10+ 17
CDF B(\) N J/,j,d, 10 Gev 3552 n 0065 360 " 33 pxmeasurememslmmDoandupperllmllsImmATLAS.CMSandLHCb
CMS BY = J/y¢ 10 GeV | 49.277 +0.278 | -85+ 160 o0 b (EP10 Gov
CMS BY - J/yo 15 GeV | 40.292 +0.246 | —103.0 + 230 .
ATLAS BY S Jjue 10 GeV | 52.75+0.28 60 + 140 poneenep B mo et
ATLAS BY - J/yo 15GeV | 43.46 +0.24 -30 + 150 — LHCb p, (8915 Gev
ATLAS p (B)>15 GeV
= We have performed a statistical combination of the — ous 815 v
upper limits on py based on the CLs method
| | | | | 1 | |
= Combined PDF: B
bs R0\ INEXP R0 0 . obs, _ 0 i
L = ninj QlNE \(Bs )lNij P(BS ),U'(Nij(Bs )] X NePs,= Number of observed (B or X) candidate events
h exp . NexP,= Number of expected (BY or X) candidate events
obs o)
gleij (X)Ieij (X), or(€(X))] X = y(N) = uncertainty on N
bs ex 0 " €. = relative reconstruction efficienc
GIN;” X)IN; P(BY) - px - &;(X), oij(Nx)] i y
" ATLAS, CDF, CMS, LHCb}

i={
. j = {hadronic, semileptonic}
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A Results & Conclusions

= (Consistency check: reproduction of upper limit results of
the single experiments

Experiment ‘ pr cut \ Measured upper limit on py (%) ‘ Upper limit on px(%) obtained in this work

ATLAS |10 GeV 1.5 1.48 + 0.04
ATLAS | 15 GeV 1.6 1.70 + 0.07 el
CDF 10 GeV 6.7 6.69 + 0.12 H 4 obsenedos
CMS 10 GeV .1 1.15 + 0.04 H  toecten oLe. vedin
CMS 15 GeV 1.0 1.04 +0.05 3
LHCb | 10 GeV 2.4 2.45 = 0.04 1075 | vecteaciss 10 A
LHCb 15 GeV 2.0 2.19 +0.05 T A T T
0 0.005 0.01 0.015 0.02 0.025 0.03 0.035 0.04 0.045
R - ovsenedcis CLs vs p, obtained using the input values of
a [ _ LHCb for the p{(B°%)> 10 GeV bin
- Expected CLs - Median
107‘; D Expected CLs= 10
E Inputs for combination p+(B%)> 10 p+(B%)> 15
B ATLAS, CMS, LHCb Py < 0.915% Py < 0.909%
102 =
- ATLAS, CDF, CMS, LHCb py< 0.961% -
T ST 00ts e ooz Upper limit on p, at 95% CL obtained from the inputs of the
CLs vs p, obtained using the input values of ATLAS, three LHC experiments and, separately, with the inclusion of
CDF, CMS and LHCb for the p(B%)> 10 GeV bin CDF for the two analysis bins p(B°%)> 10 and 15 GeV

= The statistical combination on the exclusion of the X*(5568) from the LHC experiments brings
for the fist time the upper limit at 95% CL on p, below 1% in both analysis bins:

P, (p1(B%)>10 GeV) < 0.915%; p, (p1(B%)>15 GeV) < 0.909%
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