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Motivations for precise hadronic cross section measurements

Tests of perturbative QCD:
QCD sum rules, quark masses, quark and gluon condensates
Higher order QCD corrections — �QCD , �(s)

Hadronic corrections to fundamental parameters:
Running fine structure constant — �(MZ

2)
Anomalous magnetic moment of the muon

Measurement of parameters of light vector mesons �, !, �, �0, �00, ...
Search of and study of the exotic resonance states (X , Y , Z , ...)
Study of the final states dynamics and test of theoretical models
Comparison with spectral functions of the hadronic � decays via CVC
Study of nucleon-antinucleon pair production — nucleon ectromagnetic form factors,
search for N �N resonances, ...
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VEPP-2000

Parameters at 1 GeV
Design Achieved

Circumference 24:388 m
Beam energy, MeV 150–1000 160–1005
N of bunches 1� 1
N of particles / bunch 1� 1011 0:9� 1011

Luminosity, cm�2s�1 1� 1032 0:8� 1032

Round beam optics

13 T solenoids for FF

Ebeam is controlled by Compton back scat.
(�ps = 0:1 MeV)

SNDSND CMD-3CMD-3

e�e� e+e+
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CMD-3 detector

Magnetic field 1:3 T

Track reconstruction:
��’ � 100 µm,
�z � 2–3 mm

Combined EM-calorimeter:
�E � 3–10 %, �
 � 5 mrad

Calorimeter

Calorimeter
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Luminosity

Overall collected luminosity is 0:61 fb�1.
Measure luminosity by e+e� ! e+e�; 

.

p
s < ! ! !–� �

pb�1 17.5 30.4 15.5 17.4
p

s �–N �N N �N N �N–D�0 D�0

pb�1 250 94 161 25
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Exclusive channels e+e� ! hadrons

Signature Final state (published, preliminary,
under analysis or planed)

2 charged �+��, K +K�, KSKL, p �p
2 charged + 
s �+��
, �+���0, �+��2�0, �+��3�0,

�+��4�0, �+���, �+���0�,
�+��2�0�, K +K��0, K +K�2�0,
K +K��, KSKL�

0, KSKL�
4 charged 2(�+��), K +K��+��, KSK���

4 charged + 
s 2(�+��)�0, 2(�+���0), �+���,
�+��!, 2(�+��)�, K +K�!,
KSK����0

6 charged 3(�+��), KSKS�
+��, KSK +���+��

6 charged + 
s 3(�+��)�0

Neutral �0
, 2�0
, 3�0
, �
, �0�
, 2�0�

Other n�n, �0e+e�, �e+e�

Rare decays �0, D�(2007)0
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�+�� below �

2 collinear tracks with 1 � � � � � 1

Separation of e/�/�/cosmic by
momentum xor energy deposition.
Binned likelihood minimisation:

� ln L = �
∑
bins

ni ln
[ ∑

X =ee,
µµ, ππ,

bg

NX fX (p+; p�)
]
+
∑

X

NX

The analysis on its final stages.

p
s = 500 MeV

�

�

e
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PhiPsi 2017, PLB 2022

https://inspirehep.net/literature/1759807
https://inspirehep.net/literature/2072382


K +K� above �

2 central collinear tracks
PID by DC + LXe dE=dx
(BDT)
NKK from

P
Ei �

p
s

Background: e+e�, �+��,
�+��, cosmic and
multihadron proc’s

CMD-3

SND

BaBar

Preliminary

Preliminary Preliminary

GR VEPP-2000 and CMD-3 18 August 2022 8 / 21
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https://inspirehep.net/literature/1823605


KK�

V = �(1680); �(1450); �(1900)
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K +K��0

Status:
2 central tracks + � 2 photons
4C KF
Main background: �+���0�0, KSK�,
K +K��0�0

BDT BG suppression (DC dE=dx , ~p�,

1; 2, mrecoil (K

+K�))
K�K : minv (K +K�) > 1045 MeV, fit N�0

in minv (

)

��0: 1045 MeV < minv (

) < 1045 MeV,
fit N� in minv (K +K�)

K �K ! K +K��0

Preliminary

�� ! K +K��0

Preliminary
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https://inspirehep.net/literature/1665183


KSKL�0

Status:
2 tracks
�KS

vertex > 1 mm

N
 � 2

Background: KSKL(
),
�+���0�0, KSKL�

0�0

Find the number of �0 in
minv(
; 
)

Preliminary Preliminary
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https://inspirehep.net/literature/1740593


KSK���

4 tracks and �KS
vertex > 2 mm

KF: KSK��� and �+���+��

Select the spot at (Esys; psys)

Background: �+���+��

Find the number of KS in minv(�+��)

Dynamics: e+e� ! (�0; �00; �0)! K�K

Preliminary

CMD-3
BaBar

Preliminary
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https://inspirehep.net/literature/1818975


K +K��+��

3 or 4 tracks in 0:85 < � < � � 0:85

K=� identification by dE=dx in DC and
LXe with help of MLE
4 tracks: j

P
E �
p

sj < 80МэВ,
j
P
~pj < 80МэВ, LKK�� > �3

3 tracks: momentum conservation to get
the 4th track, fit E∑

3+1 �
p

s

Preliminary

Preliminary
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K +K��+��

Model:
K�(892)0K� + c :c :

K�(892)0 �K�(892)0

f0(980)�

f0(500)�

�(KK )S�wave

(K1(1270)K )S�wave ! (K��)S�waveK

(K1(1400)K )S�wave ! (K��)S�waveK

(K1(1270)K )S�wave ! (�K )S�waveK

Preliminary

Preliminary
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https://inspirehep.net/literature/1831150

	Motivation
	VEPP-2000 and CMD-3
	K K pi
	K+ K- pi0
	KS KL pi0
	KS K+- p-+

	K K pi pi
	5 pi
	pi+ pi- pi+ pi- pi0 pi0
	pi+ pi- pi+ pi- pi+ pi- pi0
	n anti-n
	Conclusion

