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The cross section for the processe™ — 77~ J /% is measured precisely at center-of-mass energies from
3.77 to 4.60 GeV using 9 fb' of data collected with the BESIII detector operating at tHePEIl storage
ring. Two resonant structures are observed in a fit to thescsestion. The first resonance has a mass of
(4222.0 £ 3.1 £ 1.4) MeV/c? and a width of(44.1 4 4.3 4 2.0) MeV, while the second one has a mass of
(4320.0 + 10.4 + 7.0) MeV/c? and a width 0f(101.47353 4 10.2) MeV, where the first errors are statistical
and second ones systematic. The first resonance isir#aGeV/c?, corresponding to the so-call&d(4260)
resonance reported by previous experiments. However, easaned mass is lower and the width is narrower
than previous measurements. The second structure is edserw™ e~ — 77~ .J/1 for the first time. The
statistical significance is estimated to be larger thaa.

PACS numbers: 14.40.Rt, 13.25.Gv, 14.40.Pq, 13.66.Bc

The procesgte™ — 7t~ J/1 at center-of-mass (c.m.) Meanwhile, the diquark-antidiquark tetraquark model jresd
energies between 3.8 and 5.0 GeV was first measured by tleewide spectrum of states which can also accommodate the
BABARexperiment using an initial-state-radiation (ISR) tech-Y (4260) [14]. Moreover, a recent observation of a charged
nique [1], and a new structure, thig4260), was reported with  charmoniumlike staté&,(3900) by BESIII [15], Belle [5] and
a mass around 4.26 Ge¥/ This observation was immedi- with CLEO datal[16] suggests that th€4260) may be a me-
ately confirmed by the CLE®I[2] and Belle experimehts [3] in son molecule candidate [17]. To better identify the natire o
the same process. In addition, the Belle experiment reghortethe Y states and distinguish various models, more precise ex-
an accumulation of events at around 4 GeV, which was callegperimental measurements, including the production cress s
Y (4008) later. Although thel”"(4008) state is still controver- tion, the mass and width of tHé states, are essential.
sial — a new measurement by tBABARexperiment does not ] )
confirm it 4], while an updated measurement by the Belle ex- In this Letter, we report a precise measurement of the
periment still supports its existence [5] — the observatibn ¢’ ¢~ — 7 7 J/i cross section at’e™ c.m. energies from

theY -states has stimulated substantial theoretical discussio 3:77 t0 4.60 GeV, using a data sample with an integrated lu-
on their nature [€,]7]. minosity 0f9.05 fo~! [18] collected with the BESIII detector

operating at the BEPCII storage ririg [19]. Thgy candi-
Being produced ireTe™ annihilation, theY -states have date is reconstructed with its leptonic decay modes(~

quantum numberg”¢ = 1-~. However, unlike the known andete™). The data sample used in this measurement in-
1=~ charmonium states in the same mass range, such atudes two independent data sets. A high luminosity data set
1(4040), ¥(4160) andv(4415) [8] which decay predomi- (dubbed “XYZ data”) contains more than 40 phat each c.m.
nantly into open charm final state®{*) D(*)], the Y states  energy with total integrated luminosity of 8.2fh; and a low
show strong coupling to hidden-charm final statés [9]. Thduminosity data set (dubbed “Scan data”) contains about 7—
observation of the statés(4360) andY (4660) in ete~ — 9 pb~! at each c.m. energy with a total integrated luminosity
7T h(28) [10], together with theY (4260) in ete™ — of 0.8 fb~!. The integrated luminosities are measured with
7tx~.J/vy also overpopulate the vector charmonium spec-Bhabha events with an uncertainty ¥% [1€]. The c.m. en-
trum predicted by potential models [11]. All of this indieat ergy of each data sample is measured using dimuon events,
that theY” states may not be conventional charmonium statesyith an uncertainty of-0.8 MeV [2].
and they are good candidates for new types of exotic pasticle

such as hybrids, tetraquarks, or meson molecllés [6, 7]. The BESIII detector, described in detail in Réf._l[lQ], has
a geometrical acceptance of 93% of the full solid angle. A

TheY (4260) state was once considered a good hybrid cansmall-cell helium-based main drift chamber (MDC) provides
didate [12] since its mass is close to the value predicted by charged particle momentum resolution of 0.5% at 1 G&V/
the flux tube model for the lightest hybrid charmonium [13]. a 1 T magnetic field, and supplies energy-lagg (dz) mea-
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surements with a resolution better than 6% for electromafro sources from radiative Bhabha events, we further requie th
Bhabha scattering. The electromagnetic calorimeter (EMCYosine of the opening angle of pion-electron pais@..+.+)
measures photon energies with a resolution of 2.5% (5%) atandidates to be less than 0.98. These requirements remove
1 GeV in the barrel (endcaps). Particle identification (FED) almost all of the Bhabha and dimuon background events, with
provided by a time-of-flight system (TOF) with a time reso- an efficiency loss of less than 1% for signal events.

lution of 80 ps (110 ps) for the barrel (endcaps). The muon

system prowdes 2 cm position resolution and detects MUORal is observed in the invariant mass distribution of thedap

tracks with momenta greater than 0.5 GeV/ pairs [M (¢7¢7)]. Using MC simulated events, we estimate a
The GEANT4-based [[21] Monte Carlo (MC) simulation mass resolution af3.74:0.2) MeV/c? for J/vp — ptp~, and

software packagBoosT [22], which includes the geometric (3.940.3) MeV/c? for J/v) — ete~. The.J/1) mass window

description of the BESIII detector and the detector resppns is defined ag8.08 < M (¢/*¢~) < 3.12 GeV/c2. In order to es-

is used to optimize event selection criteria, determinedéie  timate the nons/+ backgrounds contribution, we also define

tection efficiency, and estimate the backgrounds. For tie si the J/¢) mass sideband &s00 < M (¢t/~) < 3.06 GeV/c?

nal process, we generate 60,000:~ — 777~ J/¢y events and3.14 < M({*¢~) < 3.20 GeV/c?, which is three times

at each c.m. energy of the “XYZ data”, and an extrapolatioras wide as the signal region. The dominant background comes

is performed to the “Scan data” with nearby c.m. energies. Afrom continuunyg processes, such ase™ — nta - ntn .

ete™ c.m. energies between 4.189 and 4.358 GeV, the sigSinceqq events will form a smooth distribution in the/y sig-

nal events are generated according to the Dalitz plot distrinal region, their contribution can be either subtracted fiy a

bution obtained from the data sample, since there is signifto the M (¢7¢~) distribution, or estimated by the events in the

icant Z.(3900) production [[5/ 15[ 16]. At other c.m. en- ./ sideband region. Contributions from other backgrounds,

ergies, signal events are generated usingeemGeN [23]  such asete™ — nJ /v [26] are estimated to be negligible

phase space model. Thi&+ decays intou™p~ andete™ according to MC simulations.

with same branching fractions![8]. The ISR is simulated

with kKkmc [24], and the maximum ISR photon energy is

set to correspond to &72 GeV/c? production threshold of

thert 7~ .J/+ system. Final-state-radiation (FSR) is handled

with PHOTOS [25]. Possible background contributions are

estimated withkkMc-generated inclusive MC samples with

comparable integrated luminosities to the “XYZ data”.

After imposing the above selection criteria, a cléay sig-

In order to determine the signal yields, we make use of both
fitting and counting methods on thé (¢*¢~) distribution. In
the “XYZ data”, each data set contains many signal events,
and an unbinned maximum likelihood fit to thé(¢+¢~) dis-
tribution is performed. We use a MC simulated signal shape
convolved with a Gaussian function (to account for the res-
olution difference between the data and the MC simulation)

Events with four charged tracks with zero net charge ares the signal probability density function (PDF), and adine
selected. For each charged track, the polar angle in the MD€rm for the background. For the “Scan data”, due to the low
must satisfy| cos | < 0.93, and the point of closest approach statistics, we directly count the number of events in fiie)
to thee™e™ interaction point must be withi=10 cm in the  signal region and that of the normalized background events i
beam direction and within cm in the plane perpendicular the.//1) mass sideband, and take the difference as the signal
to the beam direction. Since pions and leptons are kinematisields.
cally well separated in the signal decay, charged trackis wit The dressed cross sectiondfe— — m+x—J/4 is calcu-
momenta larger than 1.06 GeMh the laboratory frame are | .

. lated using

assumed to be leptons, and the others are assumed to be pions:
We use the energy deposited in the EMC to separate electrons Nsig
from muons. For both muon candidates, the deposited energy otress = YN 1)
in the EMC is required to be less than 0.35 GeV, while for ine (1 +d)e

both electrons, it is required to be larger than 1.1 GeV. Eacly hare N5 is the number of signal eventg;,, is the inte-
event is required to have two pions and two leptons with Z€1Qrated luminosity of data, + 4 is the ISR correction factor,

net charge. is the detection efficiency, anfl is the branching fraction of
To improve the momentum and energy resolution and to//+) — ¢T¢~ [8]. The ISR correction factor is obtained us-

reduce the background, a four-constraint (4C) kinematis fit ing thekkmMc [24] program, by incorporating the initial cross

applied to the event with the hypothesise™ — 77— ¢*¢~  section line shape affe~ — 77~ .J/+ from published re-

(¢ = e or 1), which constrains the total four-momentum of the sults [4,[5], and then iterating with the measured line shape
final state particles to that of the initial colliding beanThie  until it converges. Figurgl 1 shows the measured dressed cros
x? of the kinematic fit is required to be less than 60. section from both the “XYZ data” and “Scan data” (Numeri-

To suppress radiative Bhabha and radiative dimuor?al results are listed in the supplemental matefidl [27]).

(ete™ — ~eTe /yuTu~) backgrounds associated with  To study the possible resonant structures indhe~ —
photon conversion to aa™e~ pair which subsequently is 7+7~.J/+ process, a simultaneous maximum likelihood fit is
misidentified as ar™ 7~ pair, the cosine of the opening an- performed to the measured cross section for both “XYZ data”
gle of the pion-pairdos 6.+ .- ) candidates is required to be and “Scan data”. For each data at c.m. energy/s, the ex-
less than 0.98 both fof /1 — ptp~ ande™e™ events. For  pected number of signal eventsig™” = o (v/s)LL, (1 +
J/¢ — ete” events, since there are more abundant photoid);e; 3. For the “XYZ data”, the distribution ofV;** can be
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FIG. 1: Measured dressed cross sectidi™ (e*e™ — 777~ .J /%) and simultaneous fit to the “XYZ data” (left) and “Scan datagfft) with
the coherent sum of three Breit-Wigner functions (red solidres) and the coherent sum of an exponential continuuntvem@reit-Wigner
functions (blue dashed curves). Dots with error bars are. dat

well approximated by a Gaussian distribution. The mean antheY (4260) peak reported bBBABAR CLEO and Bellel[123],
standard deviation of the Gaussian are estimated through a fiut the measured ma¢822.0 + 3.1 MeV/c? is lower, and its

to the M (¢*¢~) distribution of data. For the “Scan data”, width of44.1 4+ 4.3 MeV is much narrower than the (4260)

the number of events in th&/«) signal region (including both parameters reported by previous experiménts|[1-5]. We also
signal and background) follows a Poisson distributionhwit observe a new resonangg with masst320.04+10.4 MeV/c?
mean valug:,;, = NP 4+ N'*¢. Here N*® is the normal-  and width101.47752 MeV/c?. The statistical significance of
ized number of background events estimated from.fi¢ ~ R3 is estimated to b&.90 (including systematic uncertain-
mass sideband. The likelihood function is constructed agies) by comparing the change &f(—2In L) = 74.9 with

£ =TI Gi(s16) [1;° P;(s]6), whereG;(s|d) is a Gaus-  and without theR; amplitude in the fit, and taking the change
sian distribution which describes the “XYZ data” setand ~ of number of degree of freedorkndf = 4 into account. Fig-
P;(s|0) is a Poisson distribution which describes the “Scanurell shows the fit results. The fit quality is estimated using a

data” setj, ands andd represent the measured quantities andx’-test method, with® /ndf = 93.6/110. Fit methods taken
the fit parameters in the PDF, respectively. The product run§0m previous expenmentEl[El—S] are also tried and found to
over the full data sets both from the “XYZ data” and the “ScanP€ not able to describe data.

data”.

We fit to theete™ — w7~ .J /4 cross section with the co- TABLE I: The measured masses and widths of the resonances fro
herent sum of three Breit-Wigner (BW) functions, togetherthe fit to theete™ — «+x~.J/4 cross section with three coherent
with an incoherent)(3770) (mass and width are fixed to Breit-Wigner functions. The numbers in the brackets cqoes to
PDG @] values) component which accounts for the decay oft fit by replacingRl_ with an exponential describing the continuum.
¥(3770) — w+x—J/¢. Due to the lack of data near the TN €rors are statistical only.

1(3770) resonance, it is impossible to determine the relative Parameters Fit result
phase between th$(?_,770) amplitude and the other ampli- M(R:) 3812.61619 (...)
tudes. The BW function to describe a resonafds written +78.4

. ot (R1) 476.9%655 ()

M(Ry)  4222.0 + 3.1 (4220.9 + 2.9)

M 12mTo . TiBr [®(V5) Tiot(Rz) 441+ 4.3 (44.1 + 3.8)
BW(Vs) = s M2+ Mo, \ B0 ) M(Rs) 4320.0 + 10.4 (4326.8 + 10.0)

Lot (R3) 101.4775:3 (98.21 %5 4

where M, Ty, andT',+.- are the mass, full width (con-
stant) and electronic width of the resonari@erespectively;
B is the branching fraction of the decdy — 7+r—.J/4; As an alternative description of the data, we use an ex-
and®(+/s) is the phase space factor of the three-body decaponential poe =71 (Vs=2)d(/s), wherep, andp; are free

R — 7tn=J/+ [8]. There are four solutions with equally parametersjy, = 2m, + m;, is the mass threshold of
good fit quality and identical masses and widths of the resothe 77~ .J /1) system, andb(,/s) the phase space factor] to
nances (listed in Tab[g 1), while the phase angle and the-prodnodel the cross section near 4 GeV as in Ref. [4], instead
uct of the electronic width with the branching fraction aie d  of the resonancd?;. The fit results are shown as dashed
ferent (listed in TablE]l). The resonanBg has a mass consis- line in Fig.[d. This model also describes data very well. A
tent with that ofY’ (4008) observed by Belle [3/5] within er- y2-test to the fit quality gives?/ndf = 93.2/111. Thus,

rors, but has a larger width. The resonaitecorrespondsto the existence of a resonance near 4 GeV, such as the reso-



TABLE II: The values ofl' .+ .- B(R — 77~ J/v) (in eV) from a fit to theete™ — 77~ J /% cross sectiong; andg: (in degrees) are
the phase angles of the resonaiteand R3. The numbers in the brackets correspond to the fit by regiaeisonancé?; with an exponential
to describe the continuum. The errors are statistical only.

Parameters Solution | Solution I Solution Ill Solution IV
[t - B(3770) — 7w~ J /4] 0.5+0.1(0.4+0.1)
Peto- B(RL = whm /1)) 8855 () 6.8515 () 72495 () 56596 ()
o4o-B(Ry —» 7rn~J/¢)  13.3+£1.4(12.0+£1.0) 9.2+0.7(8.940.6) 2.3+ 0.6 (2.1 £0.4) 1.6 & 0.4 (1.5 + 0.3)
Coro-B(Rs = mhn=J/)  21.143.9(17.9+33) 17705 117595 133728 124712) 117573 (0.8 +£0.3)
1 —58+£11(—=33+£8) —11679, (—8177) 65135 (81719) 8+13(33+9)
o —156 £5(—1324+3) 68+24 (107 +20) —11575" (—95%5) 110 4+ 16 (144 + 14)

nanceR; or theY (4008) resonance 3], is not necessary to systematic uncertainty for background shape. The bragchin
explain the data. There are four solutions with equally goodraction of J/+) — ¢T¢~ is taken from PDG8], the errors are
fit quality and identical masses and widths of the resonance®.6% for bothJ/+) decay modes. Assuming all the sources of
(listed in Tablel), while the phase angle and the product obystematic uncertainty to be independent, the total syatem
the electronic width with the branching fraction are diffiet  uncertainties are obtained by adding them in quadrature, re
(listed in TableIl). We observe the resonarée with mass  sulting in 5.7% for theu ™z~ mode, and 5.9% for thete™
4220.9 + 2.9 MeV/c?> and width44.1 + 3.8 MeV, and the mode.

resonanceks with mass4326.8 + 10.0 MeV/¢? and width
98.2+25-¢ MeV, which agree with the previous fit well within
errors. The statistical significance of resonattgin this

In both fit scenarios to thete™ — 77~ .J/4 cross sec-
tion, we observe the resonanke and R5 with similar masses
. . . . , and widths. Since we can not distinguish the two scenarios
r_nodel is estimated to tie6o (including systematic uncertain- ¢,y data, we take the difference in mass and width as the sys-
ties) [A(~2In L) = 70.7, Andf = 4] using the same method o atic uncertainties, i.e. 1.1 (6.8) Me¥/ffor the mass and
as above. 0.0 (3.2) MeV for the width ofR, (R3). The absolute c.m.

The systematic uncertainty for the cross section measurenergy of all the data sets were measured with dimuon events,
ment mainly comes from uncertainties in the luminosity-effi with an uncertainty of-0.8 MeV. Such kind of common un-
ciencies, radiative correction, background shape andchran certainty will propagate only to the masses of the resormnce
ing fraction. The integrated luminosity of all the data smts  with the same amount, i.e0.8 MeV/c2. In both fits, the
measured using large angle Bhabha scattering events, with @ (3770) amplitude was added incoherently. The possible in-
uncertainty of 1%([18]. The uncertainty in the tracking ef- terference effect of)(3770) component was investigated by
ficiency for high momentum leptons is 1% per track. Pionsadding it coherently in the fit with various phase angles. The
have momenta that range from 0.1 to 1.06 Ge¥hd the mo- largest deviation of the resonant parameters between the fit
mentum weighted tracking efficiency uncertainty is also 1%with and without interference for the(3770) amplitude are
per track. For the kinematic fit, we use a similar method as irtaken as systematic error, which is 0.3 (1.3) Mé&Mior the
Ref. [28] to improve the agreement of tyé distribution be- mass, and 2.0 (9.7) MeV for the width of th& (R3) reso-
tween data and MC simulation, and the systematic unceytaintnance. Assuming all the systematic uncertainties are enep
for the kinematic fit is estimated to be 0.6% (1.1%) fdry..~ dent, we get the total systematic uncertainties by addiegnth
(ete™) events. For the MC simulation of signal events, we useén quadrature, which is 1.4 (7.0) Me¥/ for the mass, and
both ther® Z,(3900)F model [5/ 15/ 16] and the phase space2.0 (10.2) MeV for the width of?, (Rs), respectively.

B + _ Jr — '_ . .
model to describe the"e™ — 7 n~J/y process. The effi- = 1o summary, we perform a precise cross section mea-
ciency difference between these two models is 3.1%, which iSurement ofete— —» xtx—J/¢ for c.m. energies from

taken as systematic uncertainty due to the decay model. J/5 = 3.77 to 4.60 GeV. Two resonant structures are ob-

The efficiency for the other selection criteria, the triggerserved, one with a mass ¢4222.0 + 3.1 + 1.4) MeV/c?
simulation, the event start time determination and the FSRwnd a width of(44.1 4+ 4.3 4+ 2.0) MeV, and the other with
simulation are quite highx 99%), and their systematic er- a mass 0f(4320.0 + 10.4 £ 7.0) MeV/c? and a width of
rors are estimated to be less than 1%. In the ISR correq101.4735:2 4 10.2) MeV, where the first errors are statisti-
tion procedure, we iterate the cross section measurement uoal and the second ones systematic. The first resonance with a
til (1 4 J)e converges. The convergence criterion is taken asnass near 4.22 GeV corresponds to}tt{¢260) resonance re-
the systematic uncertainty due to the ISR correction, wisich ported byBABAR CLEO and Belle[[123]. However, we find
1%. We obtain the number of signal events by either fittingthe mass to be lower and the width to be narrower than the
or counting events in thd/ (¢+¢~) distribution. The back- Y (4260) parameters reported by previous experiments| [1-5].
ground shape is described by a linear distribution. VaryingThe second resonance near 4.32 G&\¥ observed for the
the background shape from a linear shape to a second-ordfirst time in the process™e™ — 77~ J/+. Its statistical
polynomial causes a 1.6% (2.1%) difference for #hie> sig-  significance is estimated to be larger tha6o. Finally, we
nal yield for theu* ™ (ete™) mode, which is taken as the can not confirm the existence of tlig4008) resonance [3/5]



from our data, since a continuum term also describes the croshe IHEP computing center for their strong support. This

section near 4 GeV equally well.
The fact that the resonant parameters of #€1260)

from our measurement agree with the structures observed

+

ete™ — wyeo [29] andete~ — atwh. [30] by BESIII

indicates that th& (4260) has multiple decay channels and is
unlikely to be a hadro-charmonium, which tends to decay onl

to the corezc final state (/) [31]. The mass of th& (4260)

from our measurement also does not favor a recent lattiece c

culation (with pion mass- 400 MeV/c?) for the 1=~ hybrid
state with a mass 0f285 + 14 MeV/c? [32]. If we inter-

pret this resonance as a tetraquark candidate, the mosahatu

assignment could be the ~ 1P state (cq]s=o[cq]s=0) ac-

cording to a mass comparisdn [14]. However, the tetraquar

interpretation contradicts its predicted dominant decathée
DD final state[[]. The mass af (4260) from our measure-
ment is quite close to thB* T D*~ threshold (4224 Me\/P),
higher than thef(980).J/¢ threshold by about 135 MeW,
and lower than theDD; and DyD* thresholds by about
64 MeV/c? and 100 MeVé?, respectively. The possibility

for a molecule explanation of the above meson pairs[[17, 3

needs to be re-examined.

The second resonance near 4.32 Gé\llas a mass and
width comparable to th¥& (4360) resonance reported by Belle

andBABARINn ete™ — 7T r4(25) [1d]. If we assume it is

the same resonance as %1€1360), we observe a new decay

channel of’ (4360) — 77~ .J/1 for the firsttime. The mass
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TABLE lII: The c.m. energy {/s), integrated luminosity4), number of//+ signal events{*'#), detection efficiencye), radiative correction
factor (I + §) and measured cross sectiarf " (e*e™ — 77w~ J/%)] of “XYZ data”. The first errors are statistical and the sedon
systematic.

V5 (GeV) £ (pb™h) Neig € 146 o¥(pb)
3.7730  2931.8 3093.3 £ 61.5 0.423 0.73228.5 4+ 0.6 & 1.7
3.8077 505 34.7+6.9 0.396 0.87116.7+3.3+1.0
3.8962 526 36.1+7.1 0.393 0.85617.143.4+1.0
4.0076  482.0 325.8+21.7 0.392 0.90116.0 + 1.1 + 1.0
4.0855 52,6 33.9+6.9 0.374 0.96115.0 + 3.1 +0.9
41886  43.1 26.9+6.5 0.394 0.85815.5+3.840.9
42077  54.6 114.9+11.6 0.446 0.74053.4 + 5.4 + 3.1
42171 541 130.5+12.2 0.458 0.73160.3 + 5.7 + 3.5
4.2263  1091.7 3853.1 & 68.1 0.465 0.74885.1 + 1.5+ 4.9
42417  55.6 203.5+15.1 0.453 0.80284.4 + 6.3 + 4.9
42580  825.7 2220.9 & 53.7 0.444 0.85359.5 + 1.4 + 3.4
43079 449 101.7+11.2 0.398 0.91752.0 + 5.7 4 3.0
43583  539.8 621.5+28.8 0.372 1.02225.4 + 1.2+ 1.5
43874 552 50.5+81 0.331 1.15520.0 + 3.2+ 1.2
4.4156  1073.6 574.5 +28.3 0.302 1.22712.1 4 0.6 0.7
44671 1099 63.4+9.8 0.293 1.24013.3+2.140.8
45271  110.0 50.0£8.8 0.293 1.22310.6 + 1.9 + 0.6
45745  47.7 26.1+6.1 0.281 1.21313.4+3.24+0.8
45995  566.9 143.4+15.9 0.274 1.2056.4 0.7 + 0.4




TABLE IV: The c.m. energy {/s) and measured cross sectiarf'[**(eTe™ — 777~ J/4)] of “Scan data”. The first errors are statistical

and the second systematic.

VE(GeV)  oTt(pb)  Vs5(GeV) o™= (pb)  /s5(GeV) o (pb) /5 (GeV) o?" (pb)
3.8874 9.7 £0.6  3.8924 1437135 4+08 3.8974 207734 +£1.2 3.9024 1857152 +1.1
3.9074 16.073%%£0.9 3.9124 1227%* +0.7 39174 3675 £02  3.9224 26.9717; +1.6
3.9274 24.271%94+14 39324 68733'+04 39374 1357127 +08 39424 1717335+ 1.0
3.9474 2220115 £ 1.3 3.9524 18.073%°+1.0 3.9574 21.0715% +£1.2 3.9624 1557%° £0.9
3.9674 14.4%3%24£0.8 39724 997337406 3.9774 92717 +05 39824 2527155 +£1.5
3.9874  10.07331 0.6  3.9924 1.073%° £0.1  3.9974 1857137 +1.1 4.0024 21.27110 £1.2
4.0074 21.07755 £ 1.2 4.0094 104733406 4.0114 2507155 +£14 4.0134 13.375%5° £0.8
4.0154  14.875%°4+0.9 4.0174 3657157 £2.1  4.0224 3277159 £1.9 4.0274 91777 +£05
4.0324 2237152413 40374 —24715T 401 4.0474 127335 +£0.1 40524 24.87155 +1.4
4.0574 1477352 £0.9  4.0624 133723 4+0.8 4.0674 10.773° +0.6 4.0774 1917535 £1.1
4.0874 12.2733° +0.7  4.0974 75717 £04 41074 997325 +0.6 41174 7.271L2 404
41274 10.073%7£0.6  4.1374 2987151 £1.7 41424 1247325 £0.7 41474 957151+ 06
41574 2947125 £1.7 41674  6.8755 404 41774 2607155 +1.5 41874 44712 4+0.3
41924 27.7H 50 £ 1.6 41974 3537152 £20 4.2004 4917128 £2.8 4.2034 2647175 +£1.5
4.2074  29.7H171 £ 1.7 42124 6927139 £4.0 4.2174 6437125 £3.7 42224 83.71300 £4.9
4.2274 12457229 £72 42324 6947152440 4.2374 994730 +58 42404 T4.7T1E5 +£43
4.2424  47.07155 427 4.2454 60.5715% £35 4.2474 66.37155 £3.8 4.2524 4577117 4+27
42574 7597101 +4.4 42624 5827159 +3.4 4.2674 7567172 +44 42724 53.07150 +£3.1
42774 3847110 £22 42824 6057158435 4.2874 6017157 +35 42974 3247113 +£1.9
4.3074  64.07155 437 43174 3917138 +23 43274 2797132 +£1.6 43374 31.07155 +1.8
4.3474  14.07351 £0.8 43574 3757118 £22 43674 3487157 £2.0 43774 1717057 £1.0
4.3874  20.5%3%% £ 1.2 43924 2387037 +1.4 43974 175715 £1.0 44074 4770 +03
4.4174 1697332 +£1.0 44224 19175 +1.1 44274 99710406 44374 18774 +1.1
4.4474  3.070°%2 £0.2 44574 6.9757+04 44774 1227102 £0.7 44974 1.0753 +0.1
45174 12.753%2 £0.7 45374 13.671%° £0.8 4.5474 14.771°%8 £0.9 45574 4.971%° +0.3
45674 7.8750%85+05 45774 87T 4+05 45874 20757 +0.1
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