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Outline

& Historical remarks

& Round beams concept

& VEPP-2000 overview

& Machine tuning

& Beam-beam study

% Round beam luminosity

& First experimets at 2010-2012
& Energy calibration

& Upgrade plans

% Conclusion
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Layout of VEPP-2000 complex

(1966) (2001-2007)
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250 MeV BEP
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betatron booster
825 MeV
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o The Concept of Round Colliding Beams

& Small and equal B-functions at IP: BX = B .
¥ Equal beam emittances: &y =8,
¥ Equal betatron tunes: Vi =V,

!

Angular momentum conservation: M

N-
Beam-beam parameter &= e ~0.15

4dmye




Collider overview

L=24.39m
f...= 172 MHz

acc

V.= 120kV @&
E=0.2 -1 GeV
Biong=24T [
B=13T
B=2-10cm
o,=3cm
€=1.4 x10-"mrad

L=1x10%2cm2s" | | %




13

b
Moseow
0
s N
'
e RuF
. _
E
R
s

Z-correctors

laser

I'B"———=Sextupoles

Quads
BPM

4

{

@ Skew quads

RF Y YRl
cavity \\ _%

(172 MHz)

Bending
- magnets

<4
() ‘\\4

IBS

()
O
rf\‘ ‘

/

Solenoids B=13 T




Beta(cm)

ﬁ/VEPP-ZOOO lattice
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Machine tuning

Closed Orbit corrections

Pick-ups Orbit Response Matrix to focusing offsets (4®32)
SVD analysis w===p steering coil corrections

2-3 iterations + minimizing of 2| === correctors setting

A; A, ~10.2 mm
Lattice corrections
BPMs ORM to steering coils modulations (20®36)
SVD analysis uw=mmmp focusing corrections (quads +solenoids)
3—4 iterations w=mmmp- ]attice setting
B*; zero dispersion outside achromats;

Coupling compensation
1.5 Tm field of CMD detector + solenoids compensating coils
3 families of skew quads we===p- v, —v, <(.003
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T = Lattice and beam sizes

File Tools Hynm
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beam-beam

("dynamic beta and emittance®)

= “"Week-strong”

JSmncfcommaonfworketoforbin/sol10_128_Bcm.DaT

21.01.10 23:26:14
=3 mA; =48 mA . . |
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'Strong-strong” beam-beam

("dynamic beta and emittance®)
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hreshold current vs.tune

("week-strong”)

22—

1000 e
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Luminosity measurements

Bhabha scattering in the SND and CMD detectors
escatt 20.5
Main disadvantage: = low counting rate
N~ 10 Hz at L=111103%" cm~2s™’

~ Jo-NT-N°
Ar-3° 3"

Basic formulae of the luminosity:

Beam profile measurements at 16 points =  ¥* — \/ (c") +(o7)
with dynamic B-functions and beam emittance, but under
assumption: no other lattice distortions besides counter beam.

Time of measurement =~ 1 s at any energy.
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. 7
mnosi'ry measurements

(E = 837 MeV: Run 2011)
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| miw at runs 2010-2012

(CMD data)
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" _®Tadronic contribution to muon g-2

2 oo —
ay(had) = (%) L dSK(S) (a(e € hadrons))

3 m2 g2 o(ete” — ptp~)
..... —_
HMNT 07 (a'e’)
=205 + 81 L - i
VEPP-2M, BaBar, KLOE reduced errors A=3.6 0 ., .,
~799 +ES ——
Davier @1 al, 09 (1)
157 + 53 [ "
' Davier ef al. 0% (a'a’)
=312 481
VEPP-ZOOO taSk. This work (e'e” w' BABAR)
—I5E + 4 i
BML-E821 [WA) ]
0463 l—l—i
600 500 400 300 200 =100 - IL'II'I - ‘l!.'lhf
0.0 GeV, o a, - aj'® 10
3.1 GeV
2.0 GeV

1.0 GeV
contribution

— < 1% systematic error for most of the channels is needed!

— Absolute energy calibration ~10-* must be done in whole energy range
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Beam energy calibration

106} . %
o =10(Hz/sec) 2| E=750.67 £ 0.03 MeV
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New magnets
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5 BEP upgrade‘(1GeV)ﬂf




Conclusion

& Round beams give a serious luminosity enhancement.
& The beam-beam parameter achieves a value { =0.15.
% Data taking is going with 2 detectors up to 1 GeV

& Precise beam energy calibration is in progress.

& To reach the target luminosity (L=1x10 32 cm2 s1):

more positrons and booster BEP upgrade for beam
transfer at 1GeV are needed.
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Thanks for your attentionl

Yu.Shatunov for the VEPP-2000 team

Saint-Petersburg
24.09.2012
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