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AHOMarbHbI MAarHUTHbIK MOMEHT MIOOHA

l/I3mepeHHoe 3Ha4YeHune oTnnyaeTca Ha ~3.70 OT npeackasaHus CTaHﬂ,apTHOVI Moaoenwu

. Muon (g-2)
‘I°_ 352— |/| .
;302_ j BNL E821 OeT HOBbIN SKCNEPUNMEHT B
s T ) Experiment depmunab (E989)
I F
49'_205—
L 1 a7 a— 4% agpoHHOro Bknaga
21105— ©
5L
= SM Theo - .
= ‘ + + } H{<— Evaluatio:lys «— A,D,pOHHbII/I BKIaa B (9'2)-
5
'105_..|...|...|...|...|..,|...|...|...|
2004 2006 2008 2010 2012 2014 2016 2018 2020
YEAR Ly
- : had.
,.,'.t
0’(6-6—.' - hadrons) i q had.LO m? > 1
. ? 5 , B . .
R= = — &~ — - a,’ =3 ds —K(8)onaa(s)
ole~et — pu~u*) e " 127° /s, S

M
+ e

: i a Takke a(M%), as(s), m,



WMeaH Jlorawenko. KEOP, KM-3, CH/. Ceccusa-koHdpepeHumna CAD 2020.

Experiment E989 at Fermilab
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Fermilab Muon g-2 Collaboration —
Production Run 1, 22-25 Apr 2018 5
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Run-4 with new inflector
Run-5: mu+ (6 months)

x20 more data
« X3 smaller systematics

Already collected ~x6 BNL data
First result expected in 2020
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Inclusive vs exclusive R(s) measurements
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Exclusive approach: Inclusive approach:
* measure each final state separately * select events with any hadron(s) in
and calculate the sum the final state

VEPP-2M, VEPP-2000, Babar, KLOE BES-X, KEDR
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BAlll-4M
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r/ positrons

Experimental program:
e*e- HEP at VEPP-4M with KEDR detector

SR at VEPP-3 (2 GeV) and VEPP-4M (2+4 GeV)
Nuclear physics at VEPP-3 with Deuteron facility

Test Beam Facility at VEPP-4M

Energy 0.925+4.75 (5.3) GeV
Circumference 366 m
N of bunches 2et x 2e~ (16e)
Harmonic number 222
Betatron tunes, h/v 8.54/7.57
Coupling 0.05%
Bunch length 5 cm
Beam Energy 15(19 |47 |52 GeV
Emittance 16 | 25 | 167 | 200 nm-rad
Energy Spread 25130 | 78|85 104
Bunch Current 16|35 25 | 25 mA
Luminosity 09| 33| 44 | 25 [10%°cm2-st
* Universal magnetic detector KEDR
* Electron-positron tagging system
* Wide energy range 0.9+6 GeV
* Energy spread control
* Precision beam energy calibration by

resonance depolarization (106
accuracy!)

The first collider with beam energy

monitoring by Compton backscattering
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[ Vertex detector

B Drift chamber

[ Aerogel threshold
counters

ToF counters

Lkr calorimeter

Superconducting
coil

Yoke

Muon chambers

Csl calorimeter

Compensating
solenoid

2001-2017 low energy
luminosity run
2x(0.9+1.9) GeV

v Iy, v, v, w(3770) meson
masses

v 1 lepton mass

v' D% mesons masses

v D* mesons masses

v Search for narrow
resonances 1.85+3.1 GeV

v R-scan 1.85+3.1 GeV

v R4~ and R- scan 3.12+3.72
GeV

v Iy —> .

v y-mesons, n, ... parameters

High energy luminosity run
2x(1.9+Max energy) GeV

v" R scan 2x(2.3+3.5) GeV

(~ 10 pb™)
v" Y-mesons study (~ 50 pb?)
v/ gamma-gamma physics

(~ 200 pbt)
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N3mepeHne R(s) Ha BIIlT-4M
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VEPP-2000 (2011-2013)

ILU
3 MeV
Linac

B-3M
250 MeV BEP
SynChr'O' €+,€_
petatron booster
825 MeV
e —>e'
converter

C.m. energy range is 0.32-2.0 GeV
Unique optics — “round beams”
Experiments CMD-3 and SND started by the end of 2010

Beam energy
by Compton
backscattering

Design parameters @ 1 GeV

Circumference 24 388 m

Beam energy 150 + 1000 MeV

N of bunches 1x1

N of particles 1x101

Betatron tunes 4.14/2.14

Beta* 8.5cm

BB parameter 0.1

Luminosity 1x1032 cm2s7!
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VEPP-2000 upgrade (2013-2016)

to VEPP-4M & c-t-factory «.

e o 250 m beamline
e [ — N -V

Storage Ring \
Bldg.13 ~—~—__ Koo o vegooo
Bldg.4 Bldg.20 \
New injection complex emgm\Q

NcTopusa Habopa nHTerpana cBeTMMocT

Collider upgrades: g
250_—
« x10 more intense 200—
positron source e
* booster upto 1 GeV 00— MOAEPHU3aLMS
(match VEPP-2000) 50 /_/_,/
Ohim— | I0“1/2‘01|2 “““ 011/2|0‘i4‘ — ‘O“IIZ“O‘I‘G‘ — ‘011/2‘048 IIIII 0‘|1/2|020

Date

Detectors resumed data taking by the end of 2016
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Collected luminosity

Luminosity 2020 CMD3 collected Luminosity as of 16.12.2019

32 N
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1029 e T .................... oo o e e ey T e op 10 ) , N i .
200 300 400 500 600 700 800 goo 7000 400 600 800 1000 1200 1400 1600 1800 2000

2E, MeV

Beam Energy, MeV

C o~ -1
2017-2019: big improvement in luminosity, Above 1 GeV: ~180 pb™ collected
still way to go 2.007 GeV (e*te™ — D) 4 1/pb

pp and nn threshold 14 1/pb

Below 1 GeV: ~60 pb? collected and
counting Overall:

0.32 — 1.00 GeV 63 1/pb 1.00 — 2.007 GeV 180 1/pb
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dunsnyeckas nporpamma B3AMM-2000

NMpeynsnoHHoe namepeHune R(s)
R(s) =o(e'e” — hadrons)/o(e'e” — u*u)
<1% pAns OCHOBHbIX KaHa/oOB
N3yuyeHne aapoOHHbIX KaHas/oB:
e+e > 2h, 3h, 4h ..., h=n,K,n
N3yuyeHne Bo36yXaAEHUIM BEKTOPHbIX
Me30HOB: p’, p”, ®’, ¢/,..
NMpoBepka CVC: cpaBHeHUE CeyeHUn
e+e” - hadr. (T=1) co cnekTpamu
pacnanoB T

N3yuyeHne napHOro poXxaeHmsa HYKOH-
AHTUHYK/IOHA — 3/1EKTPOMArHUTHbIE
dopMdaKTopbl HYKJIOHA, ...
AByXdoTOHHasa unsmka

3yyeHune poxaoeHna agpoHoB B
aHHUTMNAUMN ete™;
* UYT0 poxpgaetca?
» CKornbKo poxgaetca?
» Kak poxpgaetca?

PoxgeHue nap pp, nin
[ToBegeHmne agpoHHbIX
cevyeHun Ha nopore

OTtoenbHble 3aga4n:
+ - ’
e e _)77'77 'fl
ete” s> nlete™
g Nemmsey) 0*
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Detector CMD-3

Mu
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Detector SND

0 20 40 60 80 100 cm

1 — beam pipe, 2 - tracking system, 3 — aerogel Cherenkov counters , 4 — Nal(Tl) crystals, 5 —
phototriodes, 6 — iron muon absorber, 7-9 — muon detector, 10 — focusing solenoids.
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PacnpeneneHne HabpaHHOro
MHTEerpasna rno 3Hepruu
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Exclusive channels ete™ — hadrons

CMD-3 o
2 . L Final states under analysis at CMD-3
© ? 2 T KK
10k 4 : EHK Signature Final states (preliminary, published)
g c:* Qe 2 charged ot KTK™, KsKi, pp
1°§ ****”****?fi%gw oy 2 charged + v's mwhry, i, w270, w30,
[ *[gs" # _ o o
o Wﬁ** i {_{';:v wﬁ gﬁ;ﬁm ot 4nd, hr, ot non,
10*1_ A k * } q ! f } T i ! 71?+7T—27T0T|, K+K—7TO= K+K—27TO.
3 : *
; o, KK, KsKin®, KsKin
TR e qs 18 2 4 charged 2(mt), KHKmh, KgKEms
’ , +——\ 0 +9-—7-0 +—
SND @ VEPP-2000 - 4 charged + v's 2( ), 22w 2w, UM,
e b L i) T w, 22, K K~ w,
KsKEmnl
i i EZ’EP%*.EM; fh | _iillé n‘c’z";"j"""”? 6 charged (), KsKsmrrr
e *}Hfﬁ | { Ty f:}{I* ﬁm 6 charged + y's ()
l f i *++f§f§; - Neutral %y, 2nly, 37y, ny, ©ny, 220y
e L l‘ ’HW& Other ni, lete, netes
ozl L L H l ! . Rare decays n’, D*(2007)°
1 1.2 1.4 1.6 1.8
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CMD-3 published results
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Gy (Nb)

Cross section (nb)

Published results from 2011-2013: SND
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ete” st~

Gives 75% of hadronic contribution to muon (g-2), mostly at p(770).
Needs to be measured with sub-% precision.

= T T T T T T T T T T T T T T T T
= * TOF = KLOE12 ] Before VEPP-2000:
c 10°E + OLYA *BES -
= = © CMD * SND z 1) Energy scan:
3 B o CMD2 + DM - CMD(2) (8 0.8%) 2003
: 10° E3 s KLOEO8 * DM? E SND 1.5%) 2003
E 3 + KLOE10 ° BABAR - DM1, OLYA, S)I(_OF DM2
Q
10 —
= Average 3 2) ISR based experiments:
- { & BABAR (5.:05%) 2010
1 _L{ : e BESIIT (5,:0.9%) 2015
i i’l KLOE (5, 0.8%) 2008
10" e'e o' -{-‘}' ++'§'+»{~ (3, 1.4%) 2010
T (5. 0.8%) 2012
0.5 1 1.5 2 3 correlatad/ 2008

Ns [GeV]
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CornacyroTcs N CyLLEeCTBYOLLME OAaHHbIE
noo(ete” > m™)?

5  0.2r 0.2
E - = CMD-2
< 0.15: s SND 015 + KLOE10
0.1f 0_1: + KLOE12
0.05; 0.05|
0- |
-005: i> -005:“ [l yr lf ,r ‘T. i i k)
0.1 0.1
g 2 fit -/_//
-0.15} 170,15}
_0_2 | |0.5\ L1 |0.6| [ |07\ [ |0.8\ [ \0.9\ [ 1 _0.2| |05| [ |06| L1 |07| [ b8| [ |09\ L1 1
/s, GeV /s, GeV
VEPP-2M data ISR data

* WHTerpansbl, BblYMCMEHHbIE MO AaHHBIM PasHbIX 3KCMNEPUMEHTOB, HEMMOXO
cornacyTcs
« JlokanbHO, pasnMunsa B JaHHbIX B pa3bl NPEBLILLAT 3asBMEeHHbIe OLUNOKM
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ete™ -t~ new SND measurement

2 [+ _ Systematic uncertainty on the cross section (%)
< || e/m separation parameter
- - Source < 0.6 GeV 0.6 - 0.9 GeV
“E Trigger 0.5 0.5
03 Selection criteria 0.6 0.6
o2f e/m separation 0.5 0.1
0.15_ Nucl. interaction 0.2 0.2
i Theory 0.2 0.2
0 | olo—o—o—ol o—é—-9—-oleo—o—o lo—o—o' ool

Total 0.9 0.8

o) I\IIIII\II\II\II\I\III\IIIIIIIIIIII
o

The analysis is based on 4.7 pb-1data 21400 R
(1/10 full SND data set) recorded in 2013 - snD. 2y
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2000 2M T s . =

M, MeV  775.4+0.5+0.4 775.6+0.440.5 7753803  _ F i S e N e B
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I, MeV 145.74+0.741.0 146.1+0.8+1.5 147.8+0.9 N
400

B _..x10° 4.89+0.2+0.4 4.88+0.2+0.6 4.72+0.5

pee

%  1.77+0.08:+0.02  1.66+0.08+0.05 1.53+0.06 -
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ete”™ - T~ : new SND vs others

/EPP2M/(SND fif)

—=— SND VEPP2M

' preliminary

0.53 < /s < 0.88 GeV

S ) x 10

: —— KLOE 2010 —
‘oirfnnd —— KLOE 2008
P PRI I L | i
550 60 650 750

SND & VEPP-2000 411.8+1.0+3.7

SND & VEPP-2M

BABAR

408.9£1.3+5.3
4149+03+2.1
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ete” - wr ™ ctatuctmka KMIO-3
2013+2018+2017+2019
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ete” » ™ npegBaputenbHble pedynsratbl KMIO-3
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KsK; and KTK~ @¢(1020)

—— g &g+ p +w)interf. |
— ¢ & (p+ w) interi

Recent result from CMD-3:
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1 n 1 n 1
1040
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K*K~: comparison with other
measurements

01—

- ‘ J —<— BaBar 7 % 0_05:_ _:
5 ) === CMD-3 2012 i [ C ]
0.03[~ ¢ —=— CMD-32013 . |
- \ | 3 0 J 1 +
ol Lt }{ :Jl + - t
a[Th } | -0.05 + .
[0 i ]:| ‘ UL _L—{: . _ E + :
-0.05~ 1 ,|}|;.|..‘? ‘ ‘ o —o— [ 01— —=— CMD-295 ]
‘ ‘TJ ﬂ &1l _ C —e— CMD-2 .
- T e | T e - —s— SND
-0.1- “ ‘ 0 . ] — 015 m——— CMD-3 2012
C - T —s— CMD-32013
_015_ 1 1 | 1 1 1 | 1 1 j| 1 |_\|‘| | L 1 1 ] — EI |10|40| ' I10|60I ' I10‘80‘ : |1_100
' 1020 1040 1060 1080 1100
E.,,. MeV Ec . MeV

KsK; at ¢ is consistent between different experiments, but there is discrepancy
in K*K~ channel.

New CMD-3 K*K~ cross-section is above CMD-2 and BaBar, but is consistent

with isospin symmetry: e Rsnp = 0.92 +0.03(2.60)

_ _ Joxtk- _
R = = 0.990 £ 0.017 e Remp_a = 0.943 4 0.013(4.40)
gQDKsKL,’Z(m<P)
e Rgagar = 0.972 +0.017(1.50)
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K.K, and KTK~: p — @ interference

p — ¢ interference can be directly observed:

poo(s) 1

R.,, =0(efe” > KtTK™) x X
o p2i(s)” Z(s)

— 0 X O'(e+e_ - KSKL)

E i“““"  r T Ty T T |:

o 605 i i i E

* Thw = 0.91 + 0.04 40E ~L[_| é
- i | =

deviation of SU(3) relations - PR
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0 E

e 6=0.989+0.003 2 i
. 201 :

test of systematic errors - |45

ST A | =ver

1 1 “‘i““‘l‘““;““‘l- .i“"-I“-"I-““;-““I-““i
1010 1020 1030 1040 1050 1060
E.. ., MeV

c.m.’



10*

10°

10?

10

WMeaH Jlorawenko. KEOP, KM-3, CH/.

Ceccusa-koHdpepeHumna CAD 2020.

NaeHnTtndpukauma yactuy B LXe (KMI-3)

HIGH 2019, E =750 MeV

o e/K

T HIH?I‘

HIHH| T \HIHI

(AL |l ] HHH]

L=

o 0.5
BPT i

LXe kanopumeTp namepsiet npodusb
9HeproBblaeNIEHNA, KOTOPbIM MOXHO
Mcnonb3oBaThb 4119 uaeHTUdrKauum
yacTul.,.

B 2019 rogy 3aBepLueHa paboTa no
CcO34aHuIo KrnaccudunkaTopos
(noTpeboBarna yny4dweHus
MOAENMPOBaHMA, pacdeTa nonen B
KanopumeTtpe u T.n.)
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ete” - KTK~ @SND and @CMD-3
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L B 3 / S L
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Hoknapg B.J1.MBaHoBa (KM/-3) Ha napannensHOn cekumnm
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ete” > KK n n~ @CMD-3

PLB 756 (2016) 153
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ete” >t % @SND and @CMD-3

ete” - ntnnn Cross sections in nb

1[ agptstrucrureless 1| A

* SND | * SND

% » BABAR % ° CMD-3 1L
)

E (GeV/ic?) E (GeV/ch) E (GeV/c?)
| The total ete- — n*nnn cross section measured by SND is, in
1.1 I general, consistent with the CMD-3 result. The~15% difference in

1.4 1.6 1.8 2 the cross section maximum is
E (GeV/c?)
within the systematic uncertainties, which are 7% for SND and 11% for CMD-3.

x The obtained e*e™ — wn cross section agrees with the CMD-3 measurement. Both the SND

and CMD-3 results lie below the BABAR data.
x The SND and BABAR ¢n measurements are in reasonable agreement.
x The significant difference between the SND and CMD-3 measurements is observed for the

aOp+strucrureless final state.
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ete" sntrm T ntnTw

Briepsble n3amepeHo nonHoe ceyerne ete™ - 3(ntn)n®
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MokasaHo, YTO AOMUHUPYIOT KaHarbl
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ete”™ - nn @SND

— 1 1.880-1.884 GeV

0 20 40 60 80

80
time(ns)

§1-5 ‘ T L L - %2 '|'
s O Fenice | : zg:f ! T
© A Revis. 2012 O maNce ]l l I i
| 0 ® This work : 1{T |I T IT B
L - Jrity 14
| : - Ly 4
0
I | | i
1Y i _ |
os |1 L L e . | | |
| ® Al | . 1800 1850 1900 1950 2000
| b L 2F, (MeV)
-1 preliminary | | This process was previously
oLl ] measured by FENICE and SND
1.9 1.95 2 using the 2011-2012 dataset.
E(GeV)

0 The new measurement is based on the 2017 dataset and uses
a different method. The calorimeter-trigger-time distribution is
analyzed.

O The time distribution is fitted by a sum of distributions for signal,
cosmic background, and beam + e*e~ annihilation background.

O Our new result is lower than the previous SND measurement.
The reasons are underestimated beam background and
incorrect MC simulation.

O The systematic uncertainty on the cross section is estimated to
be about 20%, mainly due to MC simulation.

Hoknan C.N.CepenHAKoBa Ha napannerbHOn cekumn
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R(s) at NN threshold @CMD-3

VEPP-2000: unique ability for detailed scan of pp and nn threshold.
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« observed the sharp change of ete™ - pp, 3(n*n™),
K*K ntn~
« width is ~1 MeV - consistent with energy resolution

puzzle — why there is no change ine*e™ —
2(rtm™)?

Plan to do comprehensive study of this energy range.

2017 data
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Searchfore™e™ »n @SND o gos

The process of production of C-even resonance is rare,
suppressed by a2 compared with single-photon

n annihilation. For spin-0 resonances there is additional

‘ helicity suppression by a factor of (m./mg)2.

 J

The ete™ — n cross section is proportional to B(n — e* e™). The
et Standard Model prediction for this decay is about 5x10-°.

. 0 The 650 nb! data sample was recorded in 2018 at /s =

= my.

4 0O The visible n line shape is determined by the energy

E spread.

0 The beam energy and spread were measured with a
special system based on Compton backscattering of
laser photons off the electron beam.

- O The decay mode n — 37° is used, in which the single

oo / hoton annihilation background is absent.

- S pno g

047 Sa75 sar4 saTe sars sas sas2 sas4 O Zero signal events have been selected.
Vs(MeV)

Gvis(pb)

0.07F
0.06f-
0.0s]-
0.04F

0.030-

0.02]-
og = 200 keV

The upper limit B(n — e e™) <7 x 10”7 at 90% CL has been set, which improves
the previous limit of the HADES Collaboration by a factor of 3.
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Search for eTe™ — 1n’(958) at CMD-3

Phys.Lett. B740 (2015) 273-277

e+

C-even resonances
can be produced via 2y

.
Theory: assuming real y
B(n' - ete”)=3.7-10"11

y virtuality and transition form factor can

enhance it

New limit;

B(n' - ete™) <5.6-1072 (90%CL)
CMD3+SND

Dedicated data taking at /s =

Continuous beam energy monitoring
Is crucial

500R
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arxiv:1906.03838

Search fore™e™ - f;(1285) @SND

The predicted branching fraction B(f; — e™ e™) = 3-8 X
1077 [A. S. Rudenko, Phys. Rev. D96, 076004 (2017)] corresponds to the
f, production cross section of 30-70 pb.

Preliminary MC
selection background

i

4 T

2 | O The 15 pb! data sample recorded in the energy range +/s =1.2-
1.4 GeV is analyzed. About 4 pb! of them were collected in the
resonance maximum.

O The decay mode f; —» nn°n® - 6y is used. This final state is not
produced in single photon annihilation.

O The main background sources are ete™ - wn® - %1%, ete™ >

, . ny, and ete” - wn’n?.

I Final . . o

N selection | O After applying the selection criteria, two events have been

observed at the peak of the f,(1285) resonance and zero events

beyond the resonance.

U These two events correspond to

. | o(fy — et e”) = 54132 pb,
: L ? B(fy mete)=61%38x107°.

2Rgrgggagges The significance of the f,(1285) signal is 2.70.

e e e e e e s R

HNoknan A.C.PygeHko Ha napaniesibHOM cekuum


https://arxiv.org/abs/1906.03838
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Nouck peakoro pacnapga; ete™ —» D*Y

Talk by Alexey Petrov (WSU) at ICHEP’16 and JHEP 1511 (2015) 142

127 m2,.T'2

4+ D*Llg
oleTe — Dm) /e =op+(8) = Bp+_sete-Bp+—p

( )’ﬁ‘mﬂ* b ( ) m%,, br—ete T (5 - mED..)E + mED..I 3

Estimated sensitivity:
4 X 10_10 O2F

Bre 4,- > X
D'=ete™ = o[ Ldt [pb~1]  Tp- [60 keV]

Standard Model:
Bpiete- ~ (0.1 +7) x 10717

Example of New Physics contribution:
BZ. . - <25x10"1

D*—eTe

In 2017 CMD-3 collected 4 pb~1 at 2007 MeV with g,; ~ 2 MeV
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Nouck peakoro pacnapga; ete™ —» D*Y

Mowuck B kaHane ete™ - D% - D70%(y) » K ntn nt + () (~8%)

MopgenupoBaHue
400- . . . ‘Entries - 58568 3KcnepMMeHT
B L ' " | Mean x .94 h
i . Mean y _fi:Q % 400 Entries 266
i .. |stdpevx 3261 = C
200 SldD_ev'y' 39.89 '5200; o
0_'»‘ u:; 0:_ )
— LI r i .
-200 —2001 L . :
~400 400" e
F N . ' .:'..- . .:.; e
[ o B - S R
_600- _600:...J|..J.|J...|....t....JJ..J.l-...rm-r\'..:
Con 0 sl S e i 0 50 100 150 200 250 300 350
0 50 100 150 200 250 300 350 P,»MeV/c
D% — DO%: B(D% - ete™) < 52-107°
D% — DOx?0: B(D%** - ete”)<1.7-107°

[lepBoe namepeHue. BaxxHO A5 OLEHKN BO3MOXXHOCTM MOUCKa 3TOro
pacnaga Ha BEPC-2 n Cynep C-tay gpabpuke.

Hoknapg [.H.lLlemaknHa Ha napannernbHOon cekumnm
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3akJsiroveHme

- B3IMN-4M v petektop KEJP npogomxkatoT getanbHoe namepeHune
MOMHOro cevYeHns poXxaeHns agpoHoB R(S) B obnactu aHeprui /s > 1.8
[3B.

- B3IMM-2000 u getektopbl KMA-3 n CHL npogormkatoT Habop CTaTUCTUKK
B obnacTtu aHeprum 0.32 < +/s < 2.0 'sB. HabpaHo no 280 n6-1 Ha
netektop. lNpogormkaerca namepeHne 3KCKNIO3NBHbLIX CEYEHUN U
OVHaAMUWKN pOXOeHUs agpOoHOB.

- BAlMN-2000 npegoctaBnsaeT yHMKanbHble BO3MOXHOCTU MO U3MEPEHUIO
noBedeHNa agpoHHbLIX CeYeHU Ha nopore poxxaeHusa napbl NN.

- B 2020 rogy oxngaetcd nyonukaumsa nepsbiX pesysistatoB Mo
N3MEPEHNIO cedeHns et e” — ™, urpatowero KNYeByo porb Npu
pacyeTe agpoHHOro Bknaga B (g-2) MooHa.

,D,OKJ'IaD,bI Ha NaparsriesibHblIX CEKLUUAX:

T.B.Jnmoea, B.H.>XKabwuH, J1.B.Kapganonbues, A.A.Yckos, E.B.[laxTycoBa
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Backup slides
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CMD-3 Performance

« 1.0-1.3 T magnetic field

 Tracking: og, ~ 100 ,0, ~ 2 —3 mm

 Combined EM calorimeter (LXE, Csl,
BGO), 13.5 X,

BGO ¢*e — vy
BGO MC e*e — vy
LXe+Csl ete — ete
LXe+CsI MC single y

AE JE

Relative energy resolution . /E, %

o
> o5 /E ~ 3% — 10%
» gg ~ 5 mrad “
3__
a 0.06 | §|||||||||
‘-:n- - ?00 200 300 400 500 600 700 800 900 1000
o N Beam energy, MeV
0os[-| Ap/p —y .
- £ 2°r 3
N 0.8T @ 1'1;5 %S E BGO e*e — vy
0.04 i %i Y M » g 5- 4 LXe+Csle*e” — e*e
B g MR " .agﬁ 8 5 [ N LXe+Csle¢*e — vy
B w ¥ ° * L S5 LXe+CsI MC single v
0.03 |- sty 00> 13T s Ax, mm
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0.02 i"/) _ Dok
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DKCK/O3UBHbIE KaHaslbl ete™ — afpoHbl

Heobxoanmo namepuTb cedyeHune ete™ — azpoHbl OTAENBHO ANSA Ka)XO40ro KOHEYHOro
COCTOSIHUS (3KCKITHO3UBHbIN NMOAXO0A)

Heobxoanmo namepuTb He TOSNbKO cevyeHne, HO U ANHAMUKY (MOHATbL MEXaHU3M)

2 3apsKeHHble YacTuubl
ete” »ntn~,K*K~,K.K,, pp
2 3apsKEHHble YacTuLbl + CbOTOHbI
ete" sntny,ntn n’, ntn Ty, KT K n, K*K™n, KK, n°, ntn~n'n,

nnnononnnonononnnrcnn

4 3apsKeHHble YacTuubl
ete" ontn ntn™ , K*K ntn~, KsK*
4 3apsKeHHbIe HacTULb + CbOTOHbI
ete” sntn ntn n oty ntn o, ntr atn 77 KK, KTK - w
6 3aps’KeHHbIX YacTuL,
ete™ » 3(ntn7), KK, KgKEn T~

Tonbko POTOHbI
ete™ - ', ny, n%n %, nny, n°n°nCy, nOnOny
,D,pyrl/le KOHeYHble COCTOAHUA
ete” s> nn,nlete ", nete”,3(ntr )n”

Pe,u,Kme pacnaibl
€+€_ -1, TI'»prO*
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Comparison of contributions to a, (had; LO)

p meson (0.6-0.9 GeV)

;- before CMD2
— — CMD2

= -, SND

- __._ KLOE 08+10
= . BABAR

SR S BES

365 370 375 380 385 390 395
a™™ (0.6 <Vs<0.9GeV), 10"

Compared are values of integral:

max

a,(had; LO) = 5— J

Emm

dsao(e e > mtn™)
4ta?/3s

K(s)

calculated in different energy ranges and with
various data sets

Above ¢ meson (1.04-1.38 GeV)

;: before CMD2

: _'— CMD2

: + BABAR
i:’””7-5'"'3""3.5""9'

a™™ (1.04 <Vs < 1.38 GeV ), 107

Below p meson (0.39-0.52 GeV)

before CMD2

= CMD2
SND
= KLOE 08
— BABAR

45 46 47 48 49 50 51 52 53 54
a™™ (0.39 <s <0.52GeV ), 107




