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Z.(3900) 16(PC) = 1t t )
was X(3900)

Properties incompatible with a g@ structure (exotic state). See the
review on non-qq states.

Charged Z.(3900) seen as a peak in the invariant mass distribution
of the J/wwi system by BES Il (ABLIKIM 13T) in et e™ —
ata~ J/1 at c.m. energy of 4.26 GeV and by radiative return from
e e™ collisions at /5 from 9.46 to 10.86 GeV at Belle (LIU 13B).
Partial wave analysis of ABLIKIM 17J determines JP = 17 with
more than 7 o significance. Neutral Z.(3900) seen in the J/pr0

invariant mass distribution in et e™ — 700 J/1 at c.m. energies

of 4.23, 4.26, and 4.36 GeV by BES IIl (ABLIKIM 15U) and at
4.17 GeV by XIAO 13A. Peaks in (DE*)O’i reported by BES Il
(ABLIKIM 14A, ABLIKIM 15AB) are assumed to be related.

Z(3900) MASS

VALUE (MeV) EVTS DOCUMENT ID TECN CHG COMMENT
3888.4+2.5 OUR AVERAGE Error includes scale factor of 1.7. See the ideogram below.
39026722+ 33 1ABAZOV 19 DO 1.96 TeV pp — |

Jpr T X
389504521 39 502 2ABAZOV 188 DO 1.96 TeV pp — |

Jpr T X
3885.7j‘5‘-$i 8.4 3ABLIKIM 15ABBES3 0 ete™ — #0(DD*)0
38817416+ 1.6 1.2k  SABLIKIM 15ACBES3 + ete™ — ot (DD*)F
3804.84+23+ 3.2 356  SABLIKIM 150 BES3 0 ete™ — x040u/y
3883.9+1.5+ 4.2 1.2k 3ABLIKIM 14A BES3 + eTe™ — ot (DD*)F
3899.04+3.6+ 4.9 307 SABLIKIM 13T BES3 + ete™ — xta—J/y
38904.5+6.6+ 45 159 3L 138 BELL + ete™ = ynta—J/y
3886 +4 + 2 81  34XIAO 13A + 417ete o
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e o ¢ We do not use the following data for averages, fits, limits, etc. o o o
3881.24+4.2+52.7 6k SABLIKIM 17) BES3 + ete™ = atx—J/w

1 Measured in weak decays of b-flavored hadrons (nonprompt). I

2The signal of the Z_(3900) is correlated with a parent J /1 7t 7~ system in the invariant
mass range 4.2-4.7 GeV.

3 Neglecting interference between the Z_(3900) and non-resonant continuum.

4 For M2(7r+ 7 ) < 0.65 GeV2. Obtained by analyzing CLEO-c data but not authored
by the CLEO Collaboration.

5 Pole mass obtained from a fit to a Flatte-like formula.
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WEIGHTED AVERAGE
3888.4+2.5 (Error scaled by 1.7)

X2
—_— ABAZOV 19 DO 7.5
— ABAZOV 18B DO 1.3
»»»»»»»»»»» ABLIKIM 15AB BES3 0.1
+ N ABLIKIM 15AC BES3 8.6
—+\ ABLIKIM 15U BES3 2.7
—+ -\ ABLIKIM 14A BES3 1.0
44444444 ABLIKIM 13T BES3 3.1
—t\ LIU 13B BELL 0.6
— N XIAO 13A 0.3
44444 XIAO 13A 2.3
275
(Confidence Level = 0.0012)
| | | |

3860 3880 3900 3920 3940 3960
Z.(3900) MASS (MeV)

Z.(3900) WIDTH

VALUE (MeV) EVTS DOCUMENT ID TECN CHG COMMENT
28.3+ 2.5 OUR AVERAGE
32 128 +20 1 ABAZOV 19 DO 1.96 TeV pp —

7T 7~ J/y X (non-

prompt)
51.8+ 4.64+36.0 6k 2ABLIKIM 17 BES3 + ete™ = xta—J/
35 T +15 3ABLIKIM 15ABBES3 0 ete~ — #0(DD*)0
26.6+ 2.0+ 21 1248  3ABLIKIM 15ACBES3 + ete™ - o= (DD*)F
20.6+ 8.24 82 356 3ABLIKIM 15U BES3 0 ete™ = 7070 /4
24.84+ 3.3+£11.0 1212 3ABLIKIM 14A BES3 + etTe™ — oF (DD*)F
46 +£10 +20 307 SABLIKIM 13T BES3 + ete™ — xta—J/y
63 +24 +26 159 3L 138 BELL + eTe™ — yata J/o
37 +4 + 8 81  34XIAO 13A +  417ete -

xt = J/y

1 Measured in weak decays of b-flavored hadrons (nonprompt).
2 pole width obtained from a fit to a Flatte-like formula.
Neglecting interference between the Z_(3900) and non-resonant continuum.

4 For M2(7r+ 7 ) < 0.65 GeV2. Obtained by analyzing CLEO-c data but not authored
by the CLEO Collaboration.

HTTP://PDG.LBL.GOV Page 2 Created: 6/1/2020 08:32



Citation: P.A. Zyla et al. (Particle Data Group), Prog. Theor. Exp. Phys. 2020, 083C01 (2020)

Z(3900) DECAY MODES

Mode Fraction (I';/T)

M J/yr seen

> he nt not seen
3 Ne rta~ not seen
My (1) p(770)%

s (DD*)* seen

6 DO D*— + c.c. seen

M7 D~ D*0 + c.c. seen

g wrt not seen
o J/Yn not seen
M0 Dt D*” + cc seen
M1 DY D*0 + c.c seen

Z.(3900) BRANCHING RATIOS

r(J/"/"’r)/rtotal r/r
VALUE CL% EVTS DOCUMENT ID TECN CHG  COMMENT
seen 356 ABLIKIM 150 BES3 0 ete” —» 7070 J/
seen 307 ABLIKIM 13T BES3 4+ ete™ = ata—J/y
seen 25 L xia0 13A 0 417 et e —
7070 J/
e o o We do not use the following data for averages, fits, limits, etc. e o o
not seen 2 ABAZOV 19 DO 1.96 TeV pp — I
rta=J/X
(prompt)
not seen 90 3 ADOLPH 150 COMP + AN — J/paTtN

1 Obtained by analyzing CLEO-c data but not authored by the CLEO Collaboration.

2 Upper limit for the prompt production is set: Nprompt/Nnonprompt < 0.70, CL = 95%. I

3 ADOLPH 15D measure B(Z.(3900)F — J/ynE) o(yN — Z.(3900)E N)/o(yN —
J/N) < 3.7 x 10~3 at 90% CL.

+
r(th )/ Mtotal r2/T
VALUE DOCUMENT ID TECN CHG COMMENT
not seen ABLIKIM 13x BES3 + eTe™ — homta~
I-("7c nt W-)/rtotal rs/T
VALUE DOCUMENT ID TECN CHG COMMENT
not seen 1 VINOKUROVA 15 BELL 0 Bt — Kty ntza—

1 VINOKUROVA 15 reports B(BT — K1 Z.(3900)9) x B(X — n.7tn~) < 47 x
10~ at 90% CL.

r((DD*)*)/r(J/y) s/l
VALUE DOCUMENT ID TECN CHG  COMMENT
6.2+1.14+2.7 1 ABLIKIM 14A BES3 + ete™ — oF (DD*)F

1Assuming the same origin of the (DE*)i and 7T J/4 decay modes.
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r(D°D*~ +c.c.)/Teotal e/l
VALUE DOCUMENT ID TECN CHG COMMENT

seen ABLIKIM 15ACBES3 + ete™ — 72T DOD* 4 cec
seen ABLIKIM 14A BES3 + eTe™ — ot DOD* 4+ cc.
r(D~D*+c.c.)/Teotal r7/T
VALUE DOCUMENT ID TECN CHG COMMENT

seen ABLIKIM 15ACBES3 + ete™ — atD— D04 cc
seen ABLIKIM 14A BES3 + eTe  — atD= D04 cc
I'(w ‘"'i) /Ttotal g/l
VALUE DOCUMENT ID TECN CHG COMMENT

not seen ABLIKIM 15R BES3 + ete™ — wrata—
r(J/"p"’)/rtotal I-9/r
VALUE DOCUMENT ID TECN CHG COMMENT

not seen ABLIKIM 15Q BES3 0 4.0-46 eTe™ — J/ypnn0
F(J/vn)/T(J/v) Fo/T1
VALUE CL% DOCUMENT ID TECN CHG COMMENT

<0.15 90 ABLIKIM 15Q BES3 0 4226 et e — J/ypnr0
e o e We do not use the following data for averages, fits, limits, etc. o o o

<0.65 90 ABLIKIM 15Q BES3 0 4257 ete™ = J/ypna0
[ (nc(18) p(T70)%) /T (/4 m) Fa/T1
VALUE EVTS DOCUMENT ID TECN COMMENT

2.340.8 332 1 ABLIKIM 198C BES3 ete™ = nta—x0n.(15) |

lysingete™ — oF (ZC(3900)i — J/wﬂ'i) cross section at 4.23 and 4.26 GeV from I
ABLIKIM 17J.

I'(D"‘ D*—+ C.C) /l'tota| r10/r
VALUE DOCUMENT ID TECN CHG  COMMENT

seen ABLIKIM 15ABBES3 0  ete™ — #0(DD*)0
r(D9D*®+ c.c) /Tiotal M1/
VALUE DOCUMENT ID TECN CHG COMMENT

seen ABLIKIM 15ABBES3 0  ete™ — x0(DD*)0
r(D* D*~+c.c) /T (D°D*®+ c.c) Mo/M11
VALUE DOCUMENT ID TECN CHG COMMENT
0.96+0.18+0.12 ABLIKIM 15ABBES3 0  ete™ — #0(DD*)0
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