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1)(4040) 6P =017 7)

¥(4040) MASS

VALUE (MeV) DOCUMENT ID TECN COMMENT

4039 + 1 OUR ESTIMATE

4039.6+ 4.3 L ABLIKIM 08D BES2 et e~ — hadrons
e o o We do not use the following data for averages, fits, limits, etc. o o @

4034 + 6 2Mo 10 RVUE eTe™ — hadrons
4037 + 2 3SETH 05A RVUE et e~ — hadrons
4040 + 1 4 SETH 05A RVUE et e~ — hadrons
4040 410 BRANDELIK 78C DASP ete™

1 Reanalysis of data presented in BAI 02C. From a global fit over the center-of-mass energy
region 3.7-5.0 GeV covering the ¢(3770), 1(4040), ¢(4160), and 1 (4415) resonances.
Phase angle fixed in the fit to § = (130 + 46)°.

2 Reanalysis of data presented in BAIl 00 and BAI 02C. From a global fit over the center-
of-mass energy 3.8-4.8 GeV covering the 1(4040), 1(4160) and 1)(4415) resonances and
including interference effects.

3 From a fit to Crystal Ball (OSTERHELD 86) data.

4From a fit to BES (BAI 02¢) data.

¥ (4040) WIDTH
VALUE (MeV) DOCUMENT ID TECN COMMENT
80 +10 OUR ESTIMATE
84.5+12.3 5 ABLIKIM 08D BES2 et e~ — hadrons
e o o We do not use the following data for averages, fits, limits, etc. o o @
87 +11 6 MO 10 RVUE eTe~ — hadrons
85 +10 7 SETH 05A RVUE et e~ — hadrons
89 + 6 8 SETH 054 RVUE et e~ — hadrons
52 +10 BRANDELIK 78C DASP ete™

5 Reanalysis of data presented in BAI 02C. From a global fit over the center-of-mass energy
region 3.7-5.0 GeV covering the ¢(3770), 1(4040), ¥(4160), and 1(4415) resonances.
Phase angle fixed in the fit to § = (130 + 46)°.

6 Reanalysis of data presented in BAI 00 and BAI 02C. From a global fit over the center-
of-mass energy 3.8-4.8 GeV covering the 1)(4040), 4(4160) and 1)(4415) resonances and
including interference effects.

7 From a fit to Crystal Ball (OSTERHELD 86) data.

8 From a fit to BES (BAI 02¢) data.
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1(4040) DECAY MODES

Due to the complexity of the cT threshold region, in this listing, “seen”
(“not seen”) means that a cross section for the mode in question has been
measured at effective /s near this particle’s central mass value, more
(less) than 20 above zero, without regard to any peaking behavior in /s

or absence thereof. See mode listing(s) for details and references.

Mode Fraction (I';/T) Confidence level

R ete” (1.0740.16) x 103
> DD seen
M3 pO Do seen
4 Dt D~ seen
s D*E-i- c.C. seen
6 D*(2007)0E0 + c.c. seen
[, D*(2010)+ D™+ c.c. seen
r8 D*E* seen
Mo D*(2007)° D*(2007)° seen
Mo D*(2010)™ D*(2010)~ seen
11 DD (excl. D*D)
12 DOD— at —+c.c. (excl. not seen

D*(2007)°D° +c.c.,

D*(2010)" D~ +c.c.)
F13 DE*W(GXCL D*E*) not seen
12 DOD*~ at —+c.c. (ech. seen

D*(2010)™ D*(2010)7)
15 D: Ds_ seen
M6 J/%(1S)hadrons
M7 J/prta~ <4 x 1073 90%
Mg J/pm0x0 <2 x 10~3 90%
M9 J/¥n (5.2 £0.7 ) x 1073
Mo J/prO <28 x 10—4 90%
M1 J/yrt a0 <2 x 1073 90%
Foo  Xe1? < 3.4 x 1073 90%
[23  Xe2? <5 x 1073 90%
Foa  Xeimimm <11 % 90%
M5 Xepm @™ < 3.2 % 90%
Mg he(1P)mt 7™ <3 x 103 90%
Mo omtm™ <3 x 1073 90%
Fog AATT 7™ <29 x 10~4 90%
Mg AA7RO <9 x 1075 90%
M0 AAn < 3.0 x 10~4 90%
M3, XtxX— <13 x 10~4 90%
M3, X030 <7 x 1075 90%
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M3 =H=- <16 x 10~4 90%
M3, =020 <18 x 10~4 90%
35wy~

1(4040) PARTIAL WIDTHS

Mete™) r
VALUE (keV) DOCUMENT ID TECN COMMENT

0.861+0.07 OUR ESTIMATE

0.83+0.20 9 ABLIKIM 08D BES2 et e~ — hadrons

o o o We do not use the following data for averages, fits, limits, etc. ® o o

0.6 tol4 10 MO 10 RVUE eTe™ — hadrons
0.8840.11 11 seTH 05A RVUE ete™ — hadrons
0.9140.13 12 5eTH 054 RVUE ete™ — hadrons
0.7540.15 BRANDELIK 78C DASP ete™

9 Reanalysis of data presented in BAI 02C. From a global fit over the center-of-mass energy
region 3.7-5.0 GeV covering the ¢(3770), 1(4040), ¥(4160), and 1(4415) resonances.
Phase angle fixed in the fit to § = (130 + 46)°.

10 Reanalysis of data presented in BAIl 00 and BAI 02C. From a global fit over the center-
of-mass energy 3.8-4.8 GeV covering the 1)(4040), ¢(4160) and 1)(4415) resonances
and including interference effects. Four sets of solutions are obtained with the same fit
quality, mass and total width, but with different ete™ partial widths. We quote only
the range of values.

11 From a fit to Crystal Ball (OSTERHELD 86) data.

12 From a fit to BES (BAI 02C) data.

(4040) I (i) x M(e™ e™)/(total)

M(xc17) x T(ete™)/Meotal M2l /T
VALUE (eV) CL% DOCUMENT ID TECN  COMMENT

<29 90 13 AN 15 BELL 1058 eTe™ — x.17
13 ysing B(n — ) = (39.41 + 0.21)%.

M(xc27) x T(ete™)/Teotal M3l /T
VALUE (eV) CL% DOCUMENT ID TECN  COMMENT

<4.6 90 14 HAN 15 BELL 1058 ete™ — x.p7

14 ysing B(n — ) = (39.41 + 0.21)%.

1(4040) I'(i) x (et e~)/M2(total)

r(J/"p"?)/rtotal X I'(e"' e_)/rtotal Mo/l x F1/T
VALUE (units 10~8) DOCUMENT ID TECN  COMMENT
e o o We do not use the following data for averages, fits, limits, etc. o o @

51+1.4+15 15 WwANG 138 BELL ete™ — J/ymy
12.842.1+1.9 16 WANG 138 BELL ete™ — J/ymy

15 5olution | of two equivalent solutions in a fit using two interfering resonances. Mass and
width fixed at 4039 MeV and 80 MeV, respectively.

16 Solution 11 of two equivalent solutions in a fit using two interfering resonances. Mass
and width fixed at 4039 MeV and 80 MeV, respectively.
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1(4040) BRANCHING RATIOS

M(e*e™)/Ttotal ry/r
VALUE (units 10_5) DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. o o @
~ 1.0 FELDMAN 77 MRK1 ete™
I-(Dcﬁo)/rtotal I-3/r
VALUE DOCUMENT ID TECN COMMENT
seen AUBERT 09M BABR ete~ — DODO~
seen CRONIN-HEN..09 CLEO ete— — DODO
seen PAKHLOVA 08 BELL ete~ — DODO~
I'(D"‘ D) [Teotal Fa/T
VALUE DOCUMENT ID TECN COMMENT
seen AUBERT 09M BABR ete™ — DT D«
seen CRONIN-HEN..09 CLEO ete™ — DtD—
seen PAKHLOVA 08 BELL ete™ — DtD—~
F(Dﬁ/l’(D*ﬁ+ c.c.) M/l
VALUE DOCUMENT ID TECN COMMENT
0.24+0.05+0.12 AUBERT 09M BABR ete— — ~D(*)D
r(D°DP)/r(D*(2007)°D° +c.c.) r3/le
VALUE DOCUMENT ID TECN COMMENT
0.05+0.03 17 GOLDHABER 77 MRK1 ete™
17 Phase-space factor (p3) explicitly removed.
I (D*(2007)°D%+ c.c.) /Tiotal e/l
VALUE DOCUMENT ID TECN COMMENT
seen AUBERT 09M BABR ete~ — D*0D04
seen CRONIN-HEN..09 CLEO ete— — D*0D0
I'(D*(2010)"‘ D™+ c.c.) [Ttotal /T
VALUE DOCUMENT ID TECN COMMENT
seen 18 ZHUKOVA 18 BELL ete™ — D*T D™~
seen AUBERT 09M BABR ete™ — D*t D4
seen CRONIN-HEN..09 CLEO ete™ — D*t D~
o o o We do not use the following data for averages, fits, limits, etc. ® o o
seen PAKHLOVA 07 BELL ete~ — D*tD— ¥
18 5upersedes PAKHLOVA 07.
r(D*(2010)* D~ +c.c.) /T (D*(2007)° D%+ c.c.) 7/Te
VALUE DOCUMENT ID TECN COMMENT
0.95+0.09+0.10 AUBERT 09M BABR ete™ — 4D*D
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F(D*ﬁ*)/F(D*5+ c.c.) g/l
VALUE DOCUMENT ID TECN COMMENT
0.18+0.14+0.03 AUBERT 09M BABR ete— — ~D(*)D(*)
I (D*(2007)°D*(2007)°) /T sotal o/l
VALUE DOCUMENT ID TECN COMMENT
seen AUBERT 09M BABR ete~ — D*0D*0,
seen CRONIN-HEN..09 CLEO ete— — D*0p*0
I (D*(2007)°D*(2007)°) /I (D*(2007)° D%+ c.c.) Y
VALUE DOCUMENT ID TECN COMMENT
32.0+12.0 19 GOLDHABER 77 MRK1 ete™

19 Phase-space factor (p3) explicitly removed.
I (D*(2010)+ D*(2010)~) /Total Mo/l
VALUE DOCUMENT ID TECN COMMENT
seen 20 ZHUKOVA 18 BELL ete™ — D*tD¥ 4
seen AUBERT 09M BABR ete™ — D*TD* ~
seen CRONIN-HEN..09 CLEO ete~ — D*tp*—
e o o We do not use the following data for averages, fits, limits, etc. o o @
seen PAKHLOVA 07 BELL ete™ — D*tD* 4

20 sypersedes PAKHLOVA 07.

r(DOD~nt+c.c. (excl. D*(2007)°D° +c.c., D*(2010)* D~ +c.c.))/

ltotal M2/
VALUE DOCUMENT ID TECN COMMENT

not seen PAKHLOVA 08A BELL ete™ — DOD—nt4
I(DD* 7 (excl. D*D*))/Tiotal M3/l
VALUE DOCUMENT ID TECN COMMENT

not seen CRONIN-HEN..09 CLEO eTe~ — DD*r
r(DOD*~nt++c.c. (excl. D*(2010)* D*(2010)7))/Ttotal Ma/T
VALUE DOCUMENT ID TECN COMMENT

seen PAKHLOVA 09 BELL ete~ — DOp*— 7+,
I'(D;" D) /Teotal Ms/T
VALUE DOCUMENT ID TECN COMMENT

seen PAKHLOVA 11 BELL ete™ — DI D_~
seen DEL-AMO-SA..10N BABR etTe™ — DI D_ 4
seen CRONIN-HEN..09 CLEO ete™ — DI D_
F(J/¥nt 7)) Teotal F17/T
VALUE (units 1073) CL% DOCUMENT ID TECN COMMENT

<4 90 COAN 06 CLEO 3.97-4.06 et e~ — hadrons

HTTP://PDG.LBL.GOV Page 5 Created: 6/5/2018 19:00



Citation: M. Tanabashi et al. (Particle Data Group), Phys. Rev. D 98, 030001 (2018)

0.0

F(J/n070) [Teotal Mg/l
VALUE (units 1073) CL% DOCUMENT ID TECN COMMENT
<2 90 COAN 06 CLEO 3.97-4.06 et e~ — hadrons
F(J/%n)/Tiotal Mo/
VALUE (units 10_3) CL% DOCUMENT ID TECN COMMENT

5.2+0.5+0.5 21 ABLIKIM 12k BES3 ete™ — ¢ti—2y
o o o We do not use the following data for averages, fits, limits, etc. ® o o
<7 90 COAN 06 CLEO 3.97-4.06 et e~ — hadrons

21 ABLIKIM 12K measure o(etTe™ — J/in) = 32.1 + 2.8 + 1.3 pb. They assume the
nJ /4y fully originates from 1 (4040) decays.

0
F(J/9¥n°) /Teotal F2o/T
VALUE (units 1073) CL% DOCUMENT ID TECN COMMENT
<0.28 90 22 ABLIKIM 12k BES3 ete™ — ¢te—2y
e o o We do not use the following data for averages, fits, limits, etc. o o @
<2 90 COAN 06 CLEO 3.97-4.06 et e~ — hadrons

22 ABLIKIM 12K measure o(eT e~ — J/9pn0) <1.6 pb. They assume the nJ/v fully
originates from 1(4040) decays.

-0
r(J/¢1r+1r ™ )/rtotal F21/T
VALUE (units 10_3) CL% DOCUMENT ID TECN COMMENT
<2 90 COAN 06 CLEO 3.97-4.06 et e~ — hadrons
I (Xc17)/Ttotal M2/
VALUE (units 1073) CL% DOCUMENT ID TECN COMMENT
o o o We do not use the following data for averages, fits, limits, etc. ® o o
<11 90 COAN 06 CLEO 3.97-4.06 et e~ — hadrons
I (Xc27)/Ttotal 23/l
VALUE (units 1073) CL% DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. ® o o
<17 90 COAN 06 CLEO 3.97-4.06 eT e~ — hadrons
-0
M(xca7t 7~ 79) [Fiotal M24/T
VALUE (units 10_3) CL% DOCUMENT ID TECN COMMENT
<11 90 COAN 06 CLEO 3.97-4.06 et e~ — hadrons
-0
M(xc2mt 7~ %) [Teotal F25/T
VALUE (units 1073) CL% DOCUMENT ID TECN COMMENT
<32 90 COAN 06 CLEO 3.97-4.06 et e~ — hadrons
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r(hc(lp)”-'- W_)/rtotal 26/
VALUE (units 1073) CL% DOCUMENT ID TECN COMMENT
<3 90 23 PEDLAR 11 CLEO ete™ — h (1P)ntn—

23 From several values of /s near the peak of the 1(4040), PEDLAR 11 measures
olete™ — hC(lP)7r+7r_) = 1.0 £ 8.0 £ 5.4 &+ 0.2 pb, where the errors are sta-
tistical, systematic, and due to uncertainty in B(¢(2S) — 70 h.(1P)), respectively.

M7 77) /Tiotal 27/l
VALUE (units 10_3) CL% DOCUMENT ID TECN  COMMENT

<3 90 COAN 06 CLEO 3.97-4.06 eT e~ — hadrons
VALUE (units 1074) CL% DOCUMENT ID TECN COMMENT
<29 90 24 ABLIKIM 13Q BES3 etTe™ — 1(4040)

24 Assuming that interference effects between resonance and continuum can be neglected.

A0
r(/\/\'n' )/rtotal l29/T
VALUE (units 10_4) CL% DOCUMENT ID TECN  COMMENT

<0.9 90 25 ABLIKIM 13Q BES3 eTe™ — 1(4040)

25 Assuming that interference effects between resonance and continuum can be neglected.
r(/\/\ﬂ) /Ttotal 30/
VALUE (units 1074) CL% DOCUMENT ID TECN COMMENT
<3.0 90 26 ABLIKIM 13Q BES3 eTe™ — 1(4040)

26 Assuming that interference effects between resonance and continuum can be neglected.
I'(Z"‘ ) /Total M3/
VALUE (units 10_4) CL% DOCUMENT ID TECN  COMMENT
<13 90 27 ABLIKIM 13Q BES3 eTe™ — 1(4040)

27 Assuming that interference effects between resonance and continuum can be neglected.

050
M(Z°%°) /Niotal 32/l
VALUE (units 1074) CL% DOCUMENT ID TECN COMMENT

<0.7 90 28 ABLIKIM 13Q BES3 eTe™ — 1(4040)

28 Assuming that interference effects between resonance and continuum can be neglected.
M=+ =7)/Neotal 33/l
VALUE (units 1074) CL% DOCUMENT ID TECN  COMMENT
<1.6 90 29 ABLIKIM 13Q BES3 eTe™ — 1(4040)

29 Assuming that interference effects between resonance and continuum can be neglected.

=0=0
M(Z2Z°)/Tiotal M34/T
VALUE (units 10_4) CL% DOCUMENT ID TECN COMMENT
<18 90 30 ABLIKIM 13Q BES3 etTe™ — 1(4040)

30 Assuming that interference effects between resonance and continuum can be neglected.
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ZHUKOVA
HAN
ABLIKIM
WANG
ABLIKIM
PAKHLOVA
PEDLAR

DEL-AMO-SA...

MO
AUBERT

CRONIN-HEN...

PAKHLOVA
ABLIKIM
PAKHLOVA
PAKHLOVA
PAKHLOVA
COAN
SETH
BA
BA
OSTERHELD
BRANDELIK
Also
FELDMAN
GOLDHABER
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POOZOOW

(BELLE Collab.
(BELLE Collab
(BES Il Collab.
(BELLE Collab.
(BES Il Collab.
(BELLE Collab

(CLEO Collab.
(BABAR Collab.

(BABAR Collab.
(CLEO Collab.
(BELLE Collab.

(BES Collab.

(BELLE Collab.
(BELLE Collab.
(BELLE Collab.
(CLEO Collab.

(BES Collab.
(BES Collab.

(SLAC Crystal Ball Collab.

(DASP Collab.
(LBL, SLAC

)
)
(DASP Collab.)
)
(Mark | Collab.;
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