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Figure 1: Distribution of the pK ~7" invariant mass for all A) —AF77 7, candidates in the final
fit sample.
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Figure 2: Distribution of the 7~ 7 "7~ invariant mass for all A —Af7~¥, candidates after the
A} sideband subtraction passing the inverted topology requirement.
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Figure 3: Distribution of the A7~ 77T invariant mass for all A) —AF77, candidates after
the A} sideband subtraction.
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Figure 4: Distribution of the Af7~7 7" invariant mass for all A) —+AF777, candidates after

the A} sideband subtraction passing the inverted vertex topology requirement.
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Figure 5: Distribution of the K7~ 77~ invariant mass for all A) —AFD° X candidates where
a kaon track is found compatible with the 37w vertex.
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Figure 6: Distribution of the difference between A7~ 7t invariant mass and the A} invariant
mass for all candidates reconstructed in the A) —Af7~ 77~ normalisation channel peak.
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Figure 7: Distribution of the 7~ 7t7~ invariant mass for all candidates in (blue) the
A) »AFr~nt 7~ channel where the A*" contributions have not been removed and in (red)
the B —=D*Tr~nt7~ channel. The two distributions are normalised to the same area.
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Figure 8: Distribution of the 7~ 777~ invariant mass for all candidates in (blue) the
A) - AFr~nt ™ channel where the A" contributions have been removed and in (red) the
BY »D**x~ 77~ channel. The two distributions are normalised to the same area.

+

90

::E = LHCb o LHCbdata
> s0F- —— Tota mode
S F 3fb? A - AD;
S 2of A DY
¢ F A, - ADY
g 60F- /‘E -~ ADY )
2 F B, - A(2599)'Dy
& 50 * A A(2625)D;
C -~ 2Dg
40 . 57D;
s0E I Combinatorial
20—
10
% 10 12

q2 (GeV?/c?)

Figure 9: Distribution of ¢? for all candidates in the AT 37 control sample where the mass of the
3m system is selected around the D mass. The rates of the various components indicated in the
legend are taken for the fit results to the Af3m mass fit described in the paper.



Parameter Fit result Constraint value

Naig 349 + 40 (11.8%)

Jrs3mw 0.78

JINTR 0.1

Niame 80.2 + 8.3 81.4+ 7.4

foo 1.3+0.7

Np. 2755.9 & 81

fp. 0.49 4 0.09 0.65 4 0.08

fpz, 0.0 +0.012 0.28 £ 0.12

for, 0.41 +0.07 0.29 + 0.12
A(2625) DL 0.19 £ 0.06 0.22 £ 0.09
Sm D) 0.0 £ 0.02 0.22 + 0.05

Np+ 443 + 54

Ncombi 40.3

NPk 639
AY

x> 256

reduced x? (ndof = 216) 1.30

Table 1: Nominal fit results. The parameter f, 3., is the relative abundance of the 7~ — 3nv
candidates wrt to all 7~ candidates; fas-5, is the relative yield of A) —A%*7~ 7, candidates wrt
to the signal yield; N7§"¢ is the number of Ag — AT DX candidates where the 3 pions originate
from the same vertex; fglo_” is the relative yield of /12 — AT DX candidates where the 3 pions
do not originate from the same vertex wrt to the simulation prediction; Np, is the total number

of A) — AfD;(X) candidates; fp,, I, ngl, fAc(%,%)Dé*), fzcng*) are the relative yields of
A = AFD;, A = AFDYy, A9 — ATD., AY — A.(2625)D), A? — S.rDS) decays wrt to
that of the Ag — AFD*~ channel, respectively; Np+ is the yield of /12 — AF D™ (X) candidates;

Neombis Nfﬁg are the yields of combinatorial and misreconstructed A background, respectively.
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Figure 10: Distribution of the distance along the beam axis between the 3w and the Al vertices,
divided by its error, for signal, A) — AFD_ (X) and prompt candidates, as indicated in the

legend. The vertical line represents the required inverted topology requirement of 5o.
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Figure 11: Distribution of ¢, versus ¢ variables for BDT output<0.66 in the simulation, for
(left) A) —AF77 v, candidates and (right) A) — AT D (X) candidates.
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Figure 12: Distribution of ¢, versus ¢? variables for BDT output>0.66 in the simulation, for
(left) A) —AF77 v, candidates and (right) A) — AT D (X) candidates.
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