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B3IIII-2000

Parameters @ 1 GeV Y | |\

Circumference 24.388 m

b
- Pl

Energy range 150 + 1000 MeV

N of bunches 1x1

N of particles 1x10%

Betatron tunes 4.1412.14

Beta* 8.5¢cm

BB parameter 0.1

Luminosity 1x10% cm2s1

* Round beams concept
» 13T solenoids for FF
« 2.4 NCdipoles @ 1 GeV
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KoHuenumus BCTPEUYHEIX KPYIVIBIX IIY4YKOB

AKcCHaJIbHAsI CHMMETPHS CUJIbI OT CTOPOHBI BCTPEUYHOTO CryCTKa + X-Y
CUMMETpPHS TpaHCOPTHBIX MaTpull IP2IP BeUIMBaIOTCSA B JOTIOJIHUTEIBHbBIN
WHTETpa ABMKEHUS. J[luHaMMKa 0CTAaETCS HETMHEWHOW, HO — OJJTHOMEpHOH!

Lattice requirements:
JloOboBas BcTpeua

PaBubie B-pynkiuu B IP: Bx = By y
Kpyrmeii mydok
PaBHbIE nONIEpEYHBIEC SMUTTAHCHI: Ex =&y
M, = M,
PaBHbIE TpOOHBIE YACTH OETATpP. YaCTOT: Vi =V,

F.M. lIzrailev, G.M. Tumaikin, 1.B. Vasserman. Preprint INP 79-74, Novosibirsk,(1979).
L.M. Barkov, et. al, Proc. HEACC’89, Tsukuba, Japan, p.1385.

S. Krishnagopal, R. Siemann, Proc. PAC’89, Chicago, p.836.

V.V. Danilov et al., EPAC’96, Barcelona, p.1149.

S. Henderson, et al., Proc. PAC’99, New York, p.410.



Kpyrnsle nyukm @ B3IIIII-2000

Onruka miockas, nepepacupecicHue
OMUTTAHCOB 3a CUET PE30HAHCA CBA3U:
MIPOCTEUIINN BAPUAHT.

Solenoid IP Solenoid
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Xpouonoruss 2018 (1)

¢ 11.2017 — skcnepument RHO2018, ckanuposanue ot 500 M»B BHU3. Voal
pa!

Breimomanamn
nporpammy!

04.02.2018 — 274 M»>B: HKHSS TOYKa CKAHUPOBaHHMS.
¢ ¢eB — pabora c BeamShaker (aka «MonoTunkay, «irairaH-mMaimmHa ).

27.02.2018 — >> & ~ 03 (@360 M»aB).
03.03.2018 — cpwiB monss KM/I.

23.03.2018 — nayano ckanupoBanus ¢-mMe3oHa 492-530 M»aB.
04.04.2018 — xommproTepHas karactpoda: nyonupyromme Apyr Apyra )KECTKUE TUCKU BBIILIN U3 CTPOSL.

18.04.2018 — 3akoHumin (p-me30H. [loxox BBepx mo suepruu: 550, 575, 600

19.04.2018 — aGcoOTHDBIA peKkopa cBeTUMOCTH: B ke 10 5*103em2¢! ma 550 MbB.
26.04.2018 — nauano ckaHupoBaHus ®-me30Ha, 380-396 M»B

02.05.2018 — cpsiB monst KM/I.

18.05.2018 — TecToBbIC U3MEpPEHUS CTPUK-KaMEPOH «ITPOAOIBHBIX» 3(PPEKTOB BCTpeun
29.05.2018 — cpoiB monst KM/,

08.06.2018 — KM/] off: mpo6oii na JIK. Hauano nmporpammer CU Ha BOIT (100A*).

22.06.2018 — meronnueckue skciepuMenTsl Ha BOIII, T€nnas onTuka.
25.06.2018 — BEIKIIFOUEHHE KOMILJIEKCA.
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Pacrnpeneinenmne HaOpPaHHEIX OAaHHBIX
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Beam energy, MeV
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Lowest energy ever obtained in e*e™ colliders
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BeamShaker

Idea (Ivan Koop): kicked bunch oscillations decoheres very fast in the presence of counter
beam’s strongly nonlinear field. Weak and fast kicks should effectively increase the
emittance similarly to quantum excitation by wiggler.

At low energies emittance growth is available up to
aperture restriction. That allow with the same
beam-beam parameter (particles density) increase
the beam current and luminosity.

CAN-bus
PC 7- DAC
Typical values: |
50-100V, 300 ns, 50 us D |
Square
(Trev =381.4 ns) Wave

Experimentally: permanent excitation of “strong” beam size prevent it from shrinkage to
natural value during injection cycle of “weak” beam, or whatsoever. Very effective
suppression of flip-flop meta-stable states.

In addition large emittance results in a lifetime enhancement.
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Bkniovaiite Pickup signal, without counter beam, 360 MeV
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ToXe TaK Pickup signal, with strong counter beam, 274 MeV
Aenanu.
SR o
RIS ) T LY
i YT e e Aadl WIS xwrTevy
I 11 LA 70 W [ AL T VYT T IR T
el ! = | T
= v
@ 274 MeV: E] ’ 500 600 700 800 200 ‘ ‘ 1,000 ‘

Turn #

o, = 250 um @ pickup
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KOI'epeH'I'HZBIe MOIObl BCTPEUYHEIX IIYYKOB

Av =arccos(cos(zv,) — v =0.135, v, = 0.345
—2x&sin(zv,)) l r—v, Av=021 —» £=0.17/IP

Here the Yokoya factor Y = 1, due to fast kick method of eigen modes excitation and due
to short period analysis (studied @ VEPP-2M; simulated for VEPP-2000 by D.Shatilov)




[Ipo6GHEIEe HAOJIOEHMSI CTPMUK-KaMepon

O.Mewrxos, B.bopun, M. Tumowenxo, FO.2Kapunos

Streak-camera always observing electron bunch.
Beamshaker switched off.

Both currents above beam-beam threshold.

E =392.5 MeV

1. Circulating e, injecting e*. Turn #40.
2. Circulating e, injecting e*. Turn #80.

3. Injecting e, circulating e*, Turn #40.

Note: v, = 0.002 (T, = 500 turns)

Vertical coord, a.u.

232 29.0

Longitudinal coord, a.u.
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Photo-desorbtion vs SR critical energy
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XpouoJyoruss 2018 (2)

=
Mm
<C| ABr — BBIIIEN U3 CTPOS CEPBEP, HAYAIICS BBIHYKICHHBIN alrpeii CHCTEMBI YIIPABIECHUS.
= CeH — MOjIepHHU3aIIHs TOKOBBOJIOB 3-X cojieHoMI0B. (Pevont KM/I: 6e3 Beikarbianms!)
o
»
®)
é 16.11.2018 — myuox B B2II.
25.11.2018 — BnepBsbie «Témuiasi» ontuka Ha 700 M»B.
28.11.2018 — nepesxor TokoBBOa Ha Katymike 1S2 (Nb;Sn).
o 1eK — MeToandeckue padotsl ¢ myukoM B BOII/BIIIII. Pemont KM/I.
O
M| 20.12.2018 — 3axBaT B «XOJI0IHOM OITHKEY, ITIOABMKKH COJIEHOUIOB.
27.12.2018 — nepBas cBeTuMOCTh ce30Ha, 700 MaB.
08.01.2019 — nayayio ckaHUpOBaHUS IO Mporpamme BBepx ot 537.5 MaB (HIGH2019).
=
=
08.01.2019 — TecToBBIE H3MEPEHUS TOOOOPOTHBIM MPOPUIOMETPOM ((HOTOAMOAHAS THHEHKA).
M
)
S




Luminosity integral, pb~?!
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doTomMoOgHAS JIMHEeMKAa

O.Mewxos, B.bopun, M. Tumowenxo, FO.2Kapunos, I Kapnos

JInHenka

X -profile (real and fit) at 600th turn.
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[I;maHel MOOepHMBaALNN

Hosbie ucrounuku BU-500 (241ut). &Baendes O.benukos

Anrpeiig 10kA, 2MBT uctoununka nmutanus bOI1 (u BOIIII): HoBas snemMeHTHAas
0a3a + ObIcTpas 1 HaaExkHas nepenoyrocoBka. K.I'opuakos.

3amena uctouyHUKoB uMItTysibcHoro nurtanuss AKKOP]] va I'M/I-160 (?)
Anrpen1 KpUOreHUKU: 3aJIMBKa IO TOKOM + AUCTaHIIMOHHAs 3anuBKa. E.IlsaTa

Bropout BU-pezonarop na BOIIII-2000 qnst ynpaBineHus IJIAHOM CTYCTKA:
feasibility study.
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backup



“Flip-flop” effect
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reqgular

E = 240 MeV,
~ 5x5 mA
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Coherent beam-beam
n-mode interaction with
machine nonlinear
resonances?
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Bunch length measurement with
phi-dissector as a function of single
beam current for different RF
voltage @ 478 MeV.

Energy spread dependence, restored
from beam transverse profile
measurements.



Luminosity
SND
CMD

Currents
FZ current
tauFZ

e- current
tau e+

e+ current
tau e-

BEP currents
e- BEP current
e+ BEP current

209 1030¢m=2s-1
25.0 1030c¢m2s-1

155.9 mA
24580 s
71.1mA
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82.6 mA
17450 s

37.3 mA
0.0 mA
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