(37T) Status: k%

=
I, J, P need confirmation.

In the quark model, _:g and = are an isodoublet (usb, dsb) state;
the lowest _:2 and = ought to have JP = 1/2+. None of I, J, or

P have actually been measured.

=, MASS
=5 MASS
VALUE (MeV) DOCUMENT ID TECN COMMENT
5797.0 + 0.4 OUR AVERAGE Error includes scale factor of 1.4. See the ideogram
below.
5797.02+ 0.63+ 0.57 L AAL 24v LHCB pp at 13 TeV
5796.70+ 0.39+ 0.23 AALJ 19ABLHCB pp at 7, 8 and 13 TeV
5797.72+ 0.46+ 0.31 2 aAl 14BJ LHCB pp at 7, 8 TeV
57934 £+ 1.8 + 0.7 3AALTONEN 14 CDF pp at 1.96 TeV
5774 411 +15 4 ABAZOV 07Kk DO pp at 1.96 TeV

e e o \We do not use the following data for averages, fits, limits, etc. e o @

5795.8 + 09 + 0.4 5 AAL 13Av LHCB Repl. by AAIJ 19AB
5796.7 = 5.1 + 1.4 6 AALTONEN  11x CDF Repl. by AALTONEN 14B
57909 £+ 2.6 + 0.8 7 AALTONEN  09AP CDF Repl. by AALTONEN 14B
57929 £ 25 + 1.7 8 AALTONEN  07A CDF Repl. by AALTONEN 09AP
L Uses _:E — _:(c) Ds_ decays.
2Reconstructed in =, — :_07r_, =0 . pPK™ K™ T decays. Reference /\2 mass

c
5619.30 &+ 0.34 MeV from AAIJ 14AA.

3 Uses _:E — J/Y =" and _:(C)TK'_ decays.

4 Observed in E; — J/9¥ =7 decays with 15.2 + 4.4
5.5 sigma.

5Measured in =7 — J/¢ =7 decays.

— =0,— with 25.872-2 candidat
c —5.2

o |-

6 Measured in =

+1.9

‘04 candidates, a significance of

€s.

7 Measured in Eb_ — J/¢ =7 decays with 66—1_131 candidates.

8 Observed in =
sigma.

WEIGHTED AVERAGE
5797.0+0.4 (Error scaled by 1.4)

v

—+— | - AAl

—+ |- AAl

——\ - AAl
—— AALTON
= ABAZOV

| | | |

24V LHCB 0.0

19AB LHCB

14BJ LHCB
EN 14B CDF

07K DO

(Confidence Level = 0.133)

5790 5792 5794 5796 5798 5800
=, MASS (MeV)

5802

E — J/9Y =" decays with 17.5 + 4.3 candidates, a significance of 7.7

X2

0.4
1.8
3.5

5.6
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m—_ — M,

b Ay
VALUE (MeV) DOCUMENT ID TECN COMMENT
177.481+0.24 OUR AVERAGE Error includes scale factor of 1.1.
177.68+0.63+0.33 1 AALd 24v LHCB pp at 13 TeV
177.714+0.24+0.16 2 AAl 21 LHCB ppat7, 8,13 TeV
177.084+0.47+0.16 3 AAL 17BE LHCB pp at 7, 8 TeV
176.2 +0.9 +0.1 4 AAL 13Av LHCB pp at 7 TeV
e o o We do not use the following data for averages, fits, limits, etc. @ o @
177.7340.33+£0.14 5 AAL 17BE LHCB ppat 7, 8 TeV
178.36+0.46+0.16 2,6 AALJ 148J LHCB Repl. by AAIJ 2021

1 Uses Eg — Z0p~ and A0 — At DT decays.

c”s b c s
2 Reconstructed in Eg — Eg T, :_c - pK— Kt decays.Reference decays /\% —
At

c 7 were used.
3 Reconstructed in E; — J/9AK™ decays. Reference decays /\g — J/9 A were used.
4 Reconstructed in EE — J/9Y =" decays.

5 Combination of the original statistically independent measurements of AAIJ 17BE and
AAIlJ 14BJ taking into account correlation between systematic uncertainties.
6 Combined with AAIJ 17BE.

m—_ —m—y

=b ~b
VALUE (MeV) DOCUMENT ID TECN  COMMENT
5.9 £0.5 OUR AVERAGE
5.90+0.87+0.32 L aAll 24v LHCB ppat 13 TeV
5.924+0.60+0.23 2 AAL 14BJ LHCB ppat 7, 8 TeV
3.1 £5.6 £1.3 3 AALTONEN 11x CDF pp at 1.96 TeV

1 Uses _:E — _:(C)Ds_ and _:% — _:—C’_ DS_ decays.

2 Reconstructed in z, - :__gwf, Eg — pK~ K~ T decays. Uses m(Eg) - m(/\%)
= 172.44 £ 0.39 &+ 0.17 MeV from AAIlJ 14z.

3 Derived from measurements in =9 — ijf and _:b_ — J/Y =" from AALTO-

NEN 09AP taking correlated systematic uncertainties into account.

=, MEAN LIFE

“OUR EVALUATION?" is an average using rescaled values of the data listed
below. The average and rescaling were performed by the Heavy Flavor Av-
eraging Group (HFLAV) and are described at https://hflav.web.cern.ch/.
The averaging/rescaling procedure takes into account correlations between
the measurements and asymmetric lifetime errors.

=, MEAN LIFE

VALUE (10712 5) DOCUMENT ID TECN  COMMENT
1.575+0.021 OUR EVALUATION  (Produced by HFLAV)
1.570+0.023 OUR AVERAGE

1.57840.018+0.015 1,2 aall 24A) LHCB pp at 7, 8, 13 TeV

155 T0.39 +o.03 3 AALY 14T LHCB pp at 7, 8 TeV

1.32 +£0.14 £0.02 AALTONEN 148 CDF  pp at 1.96 TeV

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

1.575+0.019-£0.014 1 aAl 24A) LHCB pp at 13 TeV

1.599+0.041+0.022 4 AAL 14BJ LHCB pp at 7, 8 TeV

1.56 jggg 4+0.02 5 AALTONEN ~ 09AP CDF  Repl. by AALTONEN 14B
1Reconstructed in =, — =0 T, =0 pK™ K™ at decays. Reference /\% lifetime

C
1.464 £+ 0.010 ps from PDG 22.
2Supersedes AAIJ 14BJ and AALJ 24AJ.

3 Measured in _:b_ — J/¢ =7 decays.

4 Reconstructed in =7 — ngr_, =0 _, pK™ K™ at decays. Reference /\% lifetime
1.479 £ 0.009 £ 0.010 ps from AAIJ 14U.

5 Measured in _:; — J/Y =7 decays with 66J_r161 candidates.
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MEAN LIFE RATIOS NODE=S5069212
T— [T A0 mean life ratio
=b b NODE=S069TR1
VALUE DOCUMENT ID TECN  COMMENT NODE=S069TR1
1.078+0.012+0.007 L2 aAll 24A) LHCB pp at 7, 8, 13 TeV OCCUR=2
e o o We do not use the following data for averages, fits, limits, etc. e o @
1.07640.013+0.006 L aAll 24A) LHCB pp at 13 TeV
1.08940.026+0.011 L aAll 148J LHCB ppat 7, 8 TeV
1 o= =0, — =0 — K— -+ 0 + -
Reconstrut_:ted. in=, = Zom, 20— pK™ K~ n™ decays. Used /\b — Ac s NODE=S069TR1:LINKAGE=A
fOI’ normalization.
Supersedes AAIJ 14BJ and AALJ 24A). NODE=S069TR1;LINKAGE=B
T—— /| T=o mean life ratio
=b " b NODE=S069TR2
VALUE DOCUMENT ID TECN COMMENT NODE=S069TR2
1.083+0.032+0.016 1 AALd 14BJ LHCB pp at 7, 8 TeV
1 in = =0_— =0 —K— ot =0
Reconstructed in =, — S s — pK™~ K™ 7" decays. Uses =b measurements NODE=S069TR2: LINKAGE=AA
from AAIJ 14z.
=}, DECAY MODES NODE=5069210;NODE=5069
Mode Fraction (I';/T) Confidence level
N JW=Z"xBb— =) (1.040.4) x 1075 DESIG=2
Mo J/YAK™ x B(b— =) (2.340.7) x 1076 DESIG=17
3 pK K™ xB(b— =) (3.7+0.8) x 1078 DESIG=15
s, pK K~ (2.3+0.9) x 1070 DESIG=14
s pr 7 <13 x 106 90% DESIG=16
e pK 7~ (2.3+£1.1) x 1070 DESIG=13
0, — —- 0 _
r; /l%w x B(b— =,)/B(b— A})  (7.0£0.9) x 1074 DESIG=7
g :57T7 seen DESIG=25
= - = 0 —
Fg Z¢D. xB(b— Z.)/B(b— A}) (1.9+£05)x1073 DESIG=35
Mo X(1385)K~— (2.6+2.3) x 1077 DESIG=26
M1 A(1405)K— (1.9+1.2) x 107 DESIG=27
Mo A(1520)K— (7.6+3.2) x 107 DESIG=28
s A(1670)K~ (45+23)x 107 DESIG=29
Ma X(1775)K— (22+15) x 107 DESIG=30
s X(1915)K— (2.6+2.5) x 107 DESIG=31
Me ATK 7~ DESIG=36
r, ATK—K- DESIG=37
Mg Alm 7 DESIG=38
Mo J/Yv=- seen DESIG=34;0UR EST;— UNCHECKED <
Mo ©(28)=" seen DESIG=33;0UR EST;— UNCHECKED «
My =77 <13 x 104 95% DESIG=32
=, BRANCHING RATIOS NODE—S069215
F(J/$="xB(b— Z3))/Teotal /T NODE=5069R2
VALUE (units 10=4) DOCUMENT ID TECN  COMMENT NODE=5069R2
0.10 +£0.04 OUR AVERAGE NEW
[(0.10275:028) » 10~4 OUR 2025 AVERAGE]
0.09875-023+0.035 L AALTONEN  09AP CDF  pp at 1.96 TeV
0.16 +0.07 +0.06 2 ABAZOV 07K DO  pp at 1.96 TeV
1 = = =
AALTONEN 09AP reports [[(Z, — J/Y =7 x B(b — =) )/Torall / [B(AQ — NODE—S069R2:LINKAGE—AA
J/4(1S)A)] / B(b — b-baryon atpp)] = 0.167 7 3-03T -+ 0.012 which we multiply by

our best (shown rounded) values B(/\g — J/¥(1S)A) = (3.0 £ 0.8) x 1074, B(b —

b-baryon atpp) = (19.8 + 4.6) x 10~2. Our first error is their experiment’s error and
our second error is the systematic error from using our best (shown rounded) values.
2 = =— = 0
ABAZOV 07K rep:)rts [r(_b — J/Y="x B(b — _b) )/rtota,] / [B(/\b — NODE=S069R2:LINKAGE=AB
J/$(15)A)] / [B(b — b-baryon atpp)] = 0.28 + 0.09 502 which we multiply by

our best (shown rounded) values B(/\g — J/p(1S)A) = (3.0 £ 0.8) x 10~4, B(b —
b-baryon atpp) = (19.8 + 4.6) X 10~2. Our first error is their experiment’s error and

our second error is the systematic error from using our best (shown rounded) values.



F(J/z/;AK_x B(b— _=;))/rm. r/r
VALUE (units 10_6) DOCUMENT ID TECN COMMENT

2.3+0.7 OUR AVERAGE [(2.5 + 0.4) x 10~® OUR 2025 AVERAGE]

2.3+0.2+0.6 L2 aald 17BE LHCB pp at 7 and 8 TeV

LAAI 178E reports [[(Z, — J/YAK™ x B(b — ;) )/Tiorall / [B(AQ —
J/p(1S)A)] / [B(b — b-baryon atpp)] = (4.19 & 0.29 + 0.15) x 10~2 which we
multiply by our best (shown rounded) values B(/\Ob — J/¢¥(1S)A) = (3.0+0.8) x 10—4,
B(b — b-baryon atpp) = (18.7 4+ 1.1) x 10=2. Our first error is their experiment's
error and our second error is the systematic error from using our best (shown rounded)
values.

Integrated over the b-baryon transverse momentum pr < 25 GeV and rapidity 2.0 <'y
< 4.5.

I'(pK‘K‘xB(b—) E;))/I’tom r3/r
VALUE (units 1078) DOCUMENT ID TECN COMMENT
3.7+0.8+0.2 1 aAl 17F LHCB ppat7, 8 TeV

LAAIJ 17F reports [M(Zp - pPK K™= x B(b = Zp) )/Tiotall / [B(BT —
Kt K=Kt /[B(b— BTatZ)] = (2.65 £ 0.35 & 0.47) x 10~3 which we multiply
by our best (shown rounded) values B(BT — K+ K~ K1) = (3.40 £ 0.14) x 102,

B(b — BtatZ)=(40.8+0.7) x 102, Our first error is their experiment's error and
our second error is the systematic error from using our best (shown rounded) values.

F(pK~K™)/Ttotal a/T
VALUE (units 1076) DOCUMENT ID TECN COMMENT
2.3+0.9 L2 aAl 21AHLHCB pp at 7, 8, 13 TeV

1 Obtained using the ratio of fragmentation and branching fractions relative to the B~ —
Kt K~ K~ decay.
2The ratio of f:,/f/\o was used as input obtained from AAIJ 19AB.
)

Fpr—n~)/T(pK~K™) Ms/Ta
VALUE CL% DOCUMENT ID TECN COMMENT
<0.56 90 1 aALl 17F LHCB ppat7, 8 TeV

1 Measures the ratio as 0.28 + 0.16 + 0.13.
F(pK—7~)/T(pPK~K™) Me/Ta
VALUE DOCUMENT ID TECN COMMENT
0.98+0.27+0.09 AALJ 17F LHCB ppat7, 8 TeV
r(A)m=xB(b— =3)/B(b— A))/Tiotal ry/r
VALUE (units 1074) DOCUMENT ID TECN COMMENT
7.0+0.9 OUR AVERAGE
7.340.840.6 1 aALd 23AV LHCB pp at 13 TeV
5.7+1.87 08 2 AAILS 158ALHCB pp at 7, 8 TeV

1 Measured in the decay chain of E; — /\gw_, /\g — /\'C'_ﬂ_ and /\g — /\jw_ 7r+7r_,
with AT — pKk= 7t

2p signal is reported with a significance of 3.2 standard deviations in the decay chain of
=y = M= A = AT~ and AT = pkT ot

b
I-(—:(c)ﬂ'_)/rl:otal g/l
VALUE DOCUMENT ID TECN COMMENT

seen AALJ 160 LHCB ppat7, 8 TeV
r(Z2D; xB(b— =3)/B(b— A))/Ttotal Mo/l
VALUE (units 10*3) DOCUMENT ID TECN COMMENT
1.940.5+0.2 1 aAl 24y LHCB pp at 13 TeV

LAAIS 24V reports (=) — 29D x B(b— =,)/B(b — A9))/Tiorall / [B(AD —
/\2" D) =(16.9+£13+4.4)x 10~ 2 which we multiply by our best (shown rounded)
value B(/\% — /\C+ D;) = (1.10 £ 0.10) x 102, Our first error is their experiment’s

error and our second error is the systematic error from using our best (shown rounded)
value.
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I(X(1385) K~) /Ttotal 0/T
VALUE (units 10*6) DOCUMENT ID TECN COMMENT
0.26+0.11+0.20 L2 ALl 21AHLHCB pp at7, 8 and 13 TeV

10Obtained from an amplitude analysis of quasi-two-body contributions to the Eg —

RK™ decay, with R — pK™.
2 The ratio of f:_/f/\o was used as input obtained from AAIJ 19AB.
b b

r(/\(1405) K_)/rto-m ru/r
VALUE (units 10_6) DOCUMENT ID TECN COMMENT
0.19+0.06+0.10 L2 a1l 21AHLHCB ppat 7, 8 and 13 TeV

1 Obtained from an amplitude analysis of quasi-two-body contributions to the Eg —

RK™ decay, with R — pK™.
2The ratio of f_,/f/\o was used as input obtained from AAIJ 19AB.

~b b
I'(A(1520) K ‘) /Ttotal Mo/l
VALUE (units 10_6) DOCUMENT ID TECN COMMENT
0.76+0.09+0.31 L2 aald 21AHLHCB pp at 7, 8 and 13 TeV

1 0Obtained from an amplitude analysis of quasi-two-body contributions to the _:; —

RK™ decay, with R - pK™.
2 The ratio of f:,/f/\o was used as input obtained from AAIJ 19AB.
b b

I (A(1670) K~) /T total 3/l
VALUE (units 1076) DOCUMENT ID TECN COMMENT
0.45+0.07+0.22 L2 aald 21AHLHCB pp at 7, 8 and 13 TeV

1 Obtained from an amplitude analysis of quasi-two-body contributions to the _:E —

RK™ decay, with R - pK™.
2 The ratio of f:,/f/\o was used as input obtained from AAIJ 19AB.
)

b
I(Z(1775)K~) /Ttotal M1a/T
VALUE (units 1076) DOCUMENT ID TECN COMMENT
0.2240.084-0.13 L2 aall 21AHLHCB pp at 7, 8 and 13 TeV

1 Obtained from an amplitude analysis of quasi-two-body contributions to the _:E —

RK™ decay, with R — pK™.
2 The ratio of f:_/f/\o was used as input obtained from AAIJ 19AB.
b b

F(£(1915) K‘)/Ftom M5/l
VALUE (units 10*6) DOCUMENT ID TECN COMMENT
0.26+0.09+0.23 L2 AAl 21AHLHCB pp at 7, 8 and 13 TeV

1 Obtained from an amplitude analysis of quasi-two-body contributions to the Eg —

RK™ decay, with R — pK™.
2The ratio of f:_/f/\o was used as input obtained from AAIJ 19AB.
b b

+ - K- + po— o —
FAY K= K=)/T(AY K= 77) M17/T16
VALUE (units 1072) DOCUMENT ID TECN COMMENT
45+1.1405 AALJ 24T LHCB ppat7,8, 13 TeV
S + o=
FAfn= =) /T(AFK—n7) ls/T16
VALUE DOCUMENT ID TECN COMMENT
<6.5 x 10~2 AAIJ 24T LHCB ppat7,8, 13 TeV
r(y(2S)=")/r(J/v=") F20/T19
VALUE DOCUMENT ID TECN COMMENT
0.847 321 +0.10:£0.02 L HAYRAPETY..24R CMS pp at 13 TeV

1 HAYRAPETYAN 24R value last uncertainty comes from the uncertainties in the branching
fractions of the charmonium states.
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M(==7)/Ttotal F21/T NODE=S069R13
VALUE CL% DOCUMENT ID TECN  COMMENT NODE=S069R13
<1.3x 10~4 95 L aal 20F LHCB pp at 13 TeV
1 Used _:E — =7 J/4 as normalization and an integrated luminosity of 5.4 fb— 1. NODE=S069R13:LINKAGE=A
P VIOLATION ASYMMETRY NODE=5069230
=) = — =t i
Ap(Zp), = =7 production asymmetry NODE—S069A03
Ap(Ep) = [0(5,) = o(Z)) V/Io(Zp) + (5] NODE=5069A03
VALUE (units 10~2) DOCUMENT ID TECN  COMMENT NODE=5069A03
—2 $4 OUR AVERAGE
1.145.6+1.9 L2 AAlJ 19AB LHCB pp at 7 and 8 TeV
—3.9+4.9+25 L2 a1l 19AB LHCB pp at 13 TeV OCCUR=2

1 Baryon kinematic range p7 < 20 GeV/cand 2 < 7 < 6.
2 Measured using previous measurements of Ap(Ap) in AALJ 17BF.

CP VIOLATION in =} deays

Acp(Zp) = [B(Z, — f) = B(Zf — 7)]/Sum

Acp(S; - E(1385)K")

VALUE (units 10_2) DOCUMENT ID TECN COMMENT
—27+34+73 AALJ 21AHLHCB ppat7, 8, 13 TeV
AC’P(:b b d A(1405)K )

VALUE (units 1072) DOCUMENT ID TECN COMMENT
—14+24+32 AALJ 21AHLHCB ppat7, 8, 13 TeV
Acp(S5 = A(1520)K")

VALUE (units 1072) DOCUMENT ID TECN  COMMENT
—5+918 AALJ 21AHLHCB ppat7, 8, 13 TeV
Acp(Z; = A(1670)K™)

VALUE (units 10_2) DOCUMENT ID TECN COMMENT
3+14+10 AALJ 21AHLHCB ppat 7, 8, 13 TeV
Acp(S; = E(1T75)K™)

VALUE (units 1072) DOCUMENT ID TECN COMMENT
—474+26+14 AAlJ 21AHLHCB ppat7, 8, 13 TeV
Acp(Zp, = ZX(1915)K™)

VALUE (units 1072) DOCUMENT ID TECN COMMENT
11+26+22 AALJ 21AHLHCB ppat7, 8, 13 TeV

=, REFERENCES
AALJ 24AJ PR D110 072002 R. Aaij et al. (LHCb Collab.
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HAYRAPETY... 24R PR D110 012002 A. Hayrapetyan et al. (CMS Collab
AALJ 23AV PR D108 072002 R. Aaij et al. (LHCb Collab
AALJ 22F  JHEP 2201 069 R. Aaij et al. (LHCb Collab
PDG 22 PTEP 2022 083C01 R.L. Workman et al. (PDG Collab
AALJ 21 PR D103 012004 R. Aaij et al. (LHCb Collab
AALJ 21AH PR D104 052010 R. Aaij et al. LHCb Collab
AALJ 19AB PR D99 052006 R. Aaij et al. LHCb Collab
AALJ 17BE PL B772 265 R. Aaij et al. (LHCb Collab
AALJ 17BF PL B774 139 R. Aaij et al. (LHCb Collab
AALJ 17F PRL 118 071801 R. Aaij et al. (LHCb Collab
AALJ 160 PR D93 092007 R. Aaij et al. LHCb Collab
AALJ 15BA PRL 115 241801 R. Aaij et al. LHCb Collab
AALJ 14AA PRL 112 202001 R. Aaij et al. LHCb Collab
AALJ 14BJ PRL 113 242002 R. Aaij et al. LHCb Collab
AALJ 14T PL B736 154 R. Aaij et al. (LHCb Collab
AALJ 14U PL B734 122 R. Aaij et al. (LHCb Collab
AALJ 147 PRL 113 032001 R. Aaij et al. (LHCb Collab
AALTONEN 14B PR D89 072014 T. Aaltonen et al. (CDF Collab
AALJ 13AV PRL 110 182001 R. Aaij et al. (LHCb Collab
AALTONEN 11X PRL 107 102001 T. Aaltonen et al. CDF Collab
AALTONEN 09AP PR D80 072003 T. Aaltonen et al. CDF Collab
T
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