Observation of a narrow pentaquark state, P,(4312)%, and of
two-peak structure of the P.(4450)%

Supplementary material for CDS record of LHCb-PAPER-2019-01}

PRL 115, 072001 (2015)

< 2200 o
= 2000 * LHCb —e— total fit
Lo ¢ Run1 background
1800 N P(4450)
@ —=— P,(4380)
g 1o - A(1405)
G-+ A(1520)
g 1400 i A(1600)
< 1200 P A(1670)
S P e N(1690)
1000 & -~ A(1800)
: !,“ --E-- A(1810)
e - A(1820)
| A(1830)
<ok~ A(1890)
<egpee A(2100)
—eise- A(2110)
200,

V)
g

() = —a— data
= *, LHCDb —e— total fit
L016000 « Run1+2  —C background
< (new selection) NN P50
“y14000 —=— P (4380)
i) - A(1405)
glzooo & N(1520)
o : A(1600)
£10000 : A(1670)
8 " --x-- N(1690)
8000 5 --3-- A(1800)
’."q. --B-- A(1810)
6000 : s oo \(1820)
- A(1830)
4000 - N(1890)
--g-- A(2100)
2000 -eeAe-- N(2110)

e

2.4

2.6

my, [GeV]

Figure CDS1: (left) Distributions of mp in the Run 1 sample (the old selection), together with
the projections of the nominal cFit (“reduced model”) taken from Ref. |1]. (right) Distributions
of mgp in the Run 1 + 2 sample (the new selection), together with the projections of the same

amplitude model fit to it.
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Figure CDS2: (left) Distributions of m j;,, in the Run 1 sample (the old selection), together with
the projections of the nominal cFit (“reduced model”) taken from Ref. |1]. (right) Distributions
of mjyp, in the Run 1 + 2 sample (the new selection), together with the projections of the same

amplitude model fit to it.
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Figure CDS3: Examples of the fits to the P.(4312)" in a narrow mass range. Fourth-order
polynomial (5 free parameters) are used in thesQe fits.
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Figure CDS4: Fit displays corresponding to the different panels of Fig. 7?7 included here as
stand-alone figures. The central values of the results correspond to the fit shown in the bottom-
left corner. The orders of the polynomial used are: (left) eight, six and six (right) three, two
and two, for the top, middle and bottom plots,grespectively.
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Figure CDS5: Weight function w(cosfp.).
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P.(4312)F P, (4440)T P.(4457)F
A m r A m T A m T

A 1.465e+05
m | -9.192e-02 5.439e-07
T 8.424e-01 -7.379e-07  6.997e-06
A | -1.432e+05  3.632e-02  -7.166e-01 9.129¢+05
m | -2.979e-02  -1.254e-08  -1.704e-07 4.837e-01 1.203e-06
T -5.728e-01 1.416e-07  -2.838e-06 | 4.094e+00 2.009¢-06 2.183e-05
A 2.302e+04 2.189¢-03 1.095e-01 | -2.779e4+05  -3.770e-01  -1.192e+00 | 2.171e+05
m | -1.864e-02 8.855e-09  -1.185e-07 2.240e-01 2.269e-07 8.227e-07 -1.062e-01 2.926e-07
r 3.851e-02 4.756e-08 1.577e-07 -7.990e-01  -1.279e-06  -3.002e-06 7.539e-01  -3.701e-07  3.539e-06

Table CDS1: The statistical covariance matrix for the P fit parameters for the default fit to

the data. Peak amplitudes (A) are in the units of weighted events, whereas the masses (m) and
natural widths (I') are in GeV.
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