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Beam energy 1-5GeV
Number of bunches 2 X2
Luminosity at 1.5 GeV 21030 cm=2s’!

Luminosity at 5.0 GeV 2103 cm—2s

Beam energy measurement:

 Resonant depolarization method
Instant measurement accuracy 1 keV
Energy interpolation accuracy 10-30 keV

« Infrared light Compton backscattering
Monitoring with accuracy 100 keV
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KEDR detector

Vacuum chamber
Vertex detector
Drift chamber
Threshold aerogel counters
ToF counters
Liquid krypton calorimeter
Superconducting coill
Magnet yoke
Muon tubes

. Csl calorimeter

. Compensating s/c solenoid
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Physical program of KEDR experiment

Elementary particle mass measurements:
I, (2S), Yy(3770), DO, D%, 1, Y — mesons

Leptonic width measurement for Y- and Y — mesons
R measurements at 2E =2 - 10 GeV
Cross section measurement for process yy » hadrons

Branching fraction measurements 3/ » yn., pn, pn, etc.
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Motivation of R measurement
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Predictions

Naive quark model:

P B o(e"et = hadrons) _ N ,
O(S) - O_(e_e+ N M_'u+) - CZ eq
At energy 3.77 <+/s £10.58 GeV (u,d, s, C): R, =~ 10/,

PQCD in 3-loops: R(s) = Ry(s) (1 + C1% + (; (%)2 + C3 (%)3 + Cy (%)4)

Atne=4:C =1, =1525C; =—-11.686,C, = -89.822
P. A. Baikov et al. Nucl. And Part. Phys. Proceed. 261-262 (2015)
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Atns =4: By = 2.083,b; = —1.540 ,b, = 3.048, b3 =179.558; L = ln%
Chetyrkin, Kniehl, Steinhauser, Nucl. Phys. B 510 (1998) 61
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R measurements at KEDR s | Now | [racos
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https://www.sciencedirect.com/science/article/pii/S0370269317303477
https://www.sciencedirect.com/science/article/pii/S0370269318308505

Determination of R ratio

R(s) Oobs (S) eemee(s) — a7 (s) — o7 (s)
S) =
0
E(S)(].+'5(S))Oﬁﬂ
th_kag . .
albe (S) = ——— - observed hadronic cross section

N™ - number of selected events

NPk9 - residual machine background

. o Amtar?
L — integrated luminosity .l(l)ll —
0¢¢7¢¢ (s) - contribution from the process ee — ee (< 0.01 %) 35S
g€ kK () - contribution from the process ee — uu (~ 0.01%) Born cross section

for process e*e > U*u-
07T (s) - contribution from the process ee — 11 (~ 0.2%)

e(s) - detection efficiency

1+ 8(s) - ISR correction factor



~ 5k events at each point

Had ron SelectiOhS ~ 100k events in total

» PT and ST triggers
» At least 2 tracks from |IP
(p <1.5cm, |z, <10 cm, P, >100 MeV)
» At least 5 particles in detector;
Fox-Wolfram moments

H./H,<0.9:;
E,Max<0.35 E,
Evis>o'4 Erun
EI_Kr.>O'4 Ec:al,
p_mMiss<Q.3 E,
s “No cosmic” from muon system

a

a

O

a

Ec:al >0.25 Erun

O

Run: 29275 Type=0 E=3512.6 MeV H=6.0kGs Raw event=234199 Event=53 Nerr=12
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Slmulatlon of hadronic events at 6.96 GeV
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Simulation of hadronic events at 6.96 GeV -2
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uminosity measurement

|'° 0.08

The absolute luminosity was
calculated using e*e” events in
the barrel LKr calorimeter

—— Data

Rl S JetSet MC

0.06

0.05 Systematic uncertainty ~ 1.2 %

0.04

Selection criteria:

> 2 clusters registered in LKr calorimeter
E\+E, > 2 GeV

Ecal _(E1+E2 )<O°1 Ecal

AB <15° A <15°

Sphericity <0.05

0.03

0.02

0.01

1000 1500 2000 2500 3000 3500 4000 4500 5000
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ISR correction calculation

_ dx F(s,x) R((1—x)s)e((1—x)s)
1+8(s) = fl —x |1 -TI((1—x)s)|? R(s)&e(s)

F(s, X) - radiative correction kernel
R(s) [ [E. A. Kuraev, V. S. Fadin. Sov. J. Nucl. Phys. 41, 466 (1985)]

I 3
s H R(s) = — E Im I g4, (S)

I1,,,4-(s) - hadronic part of the
vacuum polarization

A5 M

>

3 § 0.8}
: % 0.7;

L5 ' 0.6;
|! 05

P PRI I I R R R R =
4 4.5 5 55 L] ﬁ.E\/E’ GeV T 0'327
compilation of the vacuum polarization data by the 5k
CMD-2 group -y
S. Actis, et al. %2

Eur. Phys. J. C, 66 (2010), p. 585 ¥ B 8 @ W W oW w7



RRRRRRRRRRRRRRRRERRRRRRRRRRREREM

Systematic uncertainty estimation

Source Syst. Uncertainty, %
Luminosity 1.2

Simulation 1.4

Track reconstruction 0.7

Nuclear interaction 0.6

Rad. correction 0.3

Machine background 0.2

Trigger 0.1

Cuts variation 1.1

Total 2.4
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R measurement between 3.8 and 7.0 GeV

5.0

=l %f | S
2_5W+ Rean = 3.540 + 0.017 £ 0.084
2.0 4.0 45 5.0 5.5 6.0 6.5 70
Vs (GeV)

Estimated total uncertainty is about 3 % (systematic uncertainty about 2.4%).
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R measurement at Crystal Ball

R =344 +0.03+0.8
« 2E=5.0-7.4GeV overage
» Integrated luminosity 4.2 pb"! Source % Error
- 15 energy points Hadron efficiency estimate: + 3.3
6.0 [T T Luminosity: +2.7
B Run 1 . LENA Bea@—gas subtra(?tion: +2.2
55| o CB Run 2 © DESY-Heidelberg Radiative corrections: +1.3
A CB DORIS ¢ DASP T Tau-subtraction: +1.2
50| o MARK1 ¥ PLUTO Two-photon subtraction: +1.0
R 45 q]% m‘# - Systematic error quadrature sum: +5.2
n o B
40 é pooe i %
. by ¥l Statistic uncertainty ~ 3-4 %
3.5
HRAS 2o PN #3#.* ........... :
sl SLAC-PUB-5160, 1990.

5 6 7 8 9 10 https://doi.org/10.17182/hepdata.18758
8-89 ‘\/E (GGV) 4738A29


https://doi.org/10.17182/hepdata.18758
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R measurement at B
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2.0 2.5 3.0 3.5 4.0 4.5 5.0 1
. Ecm [GeV] (from W. Gradl) -|O energy pOI ntS
Data available: ~110 pb-!
21 energy points 3.85-4.59 CeV N
104 energy points M. Ablikim et al. (BESIII)
Phys. Rev. Lett. 128, 062004

2.00 - 3.08 GeV
~ 550 pb-’ ~ 800 pb"!
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Conclusions

« KEDR has measured the R values at 22 center-of-mass
energies between 1.84 and 3.72 GeV.

- Preliminary results in the energy range between 4.56
and 6.96 GeV were obtained. Estimated systematic
uncertainty is about 2.4% and total is about 3%.

- Analysis of data is ongoing
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R measurement between 1.8 and 3.8 GeV at KEDR - 2

R

4.5 RIS,  BES(2009) : V.V. Anashin. Phys.Lett. B 770 (2017) 174
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Ne T e R 010 V.V. Anashin. Phys.Lett. B 788 (2019) 42
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https://www.sciencedirect.com/science/article/pii/S0370269317303477
https://www.sciencedirect.com/science/article/pii/S0370269318308505
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Simulation of hadronic decays at 6.66 GeV

‘Ei!; 0‘055 ~ Data ] v%:gg o:osé ++ 1 —-Data _—
It N R TimSerMC Experimental distributions
I and tuned JetSet MC
s ey ... Fairagreement of
= o R I B ~oaa  gimulation with data is
etse . B — JetSet MC .
; E obtained

2 4 6 8 10 12 14 16 18 20
N
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Simulation of hadromc decays at 5.16 GeV
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R measurement between 1.8 and 3.8 GeV at KEDR -1

o 10 o2,
E 2500 500 I '
10k : “r 1035— ‘:15 I
102 o Crannposanue 1 102 &
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