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• Physics below τ-charm energy is worth 
before and during LHC and LC era

• Costs and investments fits national 
laboratory size and possibilities

• Accelerator physics issues equally or 
more interesting than at higher 
energies: benchmark for future facilities
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Single ring – few bunches

Double ring – multibunches
high currents

Round beam

Strong rf focusing
Strong radiation damping

Negative momentum compaction
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DAΦNE
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VEPP 2000  

DAΦNE-II



In operation
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CESR-c
Energy reach 1.5-6GeV/beam
(768m circumference)

Electrostatically separated e+e-
orbits accomodate
counterrotating trains

First use of SC rf in a storage 
ring (1982)

First use of permanent magnet 
quads in micro-beta IR

First successful use of many 
bunches, bunch trains, and 
crossing angle in e+e- storage 
ring



CESR luminosity in 20 years



CESR-c Energy dependence 

Beam-beam effect
• In collision, beam-beam tune shift parameter ~ Ib/E
• Long range beam-beam interaction at 89 parasitic

crossings ~ Ib/E (for fixed emittance)
(and this is the current limit at 5.3GeV)

Single beam collective effects, instabilities
• Impedance is independent of energy
• Effect of impedance ~I/E

Rubin, September 03, Alghero



CESR-c Energy dependence 
Radiation damping

In CESR at 5.3 GeV, an electron radiates ~1MeV/turn
~> τ ~ 5300 turns (or about 25ms)

SR Power ~ E2B2 = E4/ρ2 at fixed bending radius
1/τ ~ P/E ~ E3

so at 1.9GeV, τ ~ 500ms

Longer damping time
• Reduced beam-beam limit
• Less tolerance to long range beam-beam effects
• Multibunch effects, etc.
• Lower injection rate

Rubin, September 03, Alghero



CESR-c
2003 - 12 wigglers installed for

Run @ 3 GeV

CESR-c will run until 2008 at 
three energies between 3.1 and 

4.1 GeV



Simulation
-Machine model includes:

-Wiggler nonlinearities
-Beam beam interactions

(parasitic and at IP)
-Synchrotron motion
-Radiation excitation and 

damping

-Weak beam
-200 particles
- initial distribution is gaussian

in x,y,z
- track ~ 10000 turns

Rubin, September 03, Alghero



Beam based characterization: Nov 2002, 
one wiggler optics, wiggler#1 (7p)

3)  2D tune scan: vertical beam versus tune, evaluation with wiggler field

Bmax = 0 

1.9T
2.1T

Oct. 14 2002, Optics: 1843MeV_1WIG_R3_OT, fs = 25kHz
Observed resonances

Wiggler OFF: -fh+fv = 0, -fh+fh-fs=0, fh+2fv + fs = 2f0, Pmax = 3

Wiggler ON: -3fh+fv= -f0, fh+fv-3fs=f0, 3fv=2f0, 
fh+2fv+2fs=2f0, 4fh+fv=3f0, 2fh+fv+2fs=2f0, 2fh-2fs=f0 and -
3fh+fv+fs=-f0, Pmax = 5 

Increase of storable currents    

Temnick, September 03, Alghero



Tune plane appearance:  beam-beam 
interaction 

Particle loss rate from 
positron beam

Vertical beam size from 
luminosity (r.u.)

I+ ~ 6.2 mA,  I- ~ 10.2 mA
ξx = 0.015,   ξy = 0.060

Temnick, September 03, Alghero



CESR c will run until 2008
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DAΦNE 
building



E = 500 MeV/beam
C = 98 m



DAΦNE

Double ring
Multibunch
Flat beams

Two IRs
Damping wigglers



Interaction Regions

Tunable crossing angle

‘C’correctors

e+

SplittersLIR = 10 m

Quadrupoles

e-
In operation: 10-20 mrad



FINUDA
detector



Solenoid compensation

∫ BL = 2.4 Tm = 40°

∫ BL = -1.2 Tm
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κ < 0.2%
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Highest e- current



Next 2 - 3 years at DAΦNE

• KLOE ~ 2 ftb-1

• SIDDHARTA ~ 0.5 ftb-1

• FINUDA ~ 0.5 ftb-1



In construction
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BEPC - II



BEPCII:BEPCII: a high luminosity doublea high luminosity double––ring ring 
collidercollider



τ-charm factories
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Experimental testing of RCB 
should verify predictions on 
extremely high attainable space 
charge parameters for the round 
beams.



DAFNE2

Design

studies

DAΦNE

VEPP 2000

CESRc
BEPC - II

Operating
In construction

> 100 fb-11 fb-11Φ

500 pb-1< 10 pb-12light 
quarks

> 100 fb-11 fb-13.9τ

New physics

at ∫ L
logged

∫ L

Ecm

GeV



DAFNE2  (2 GeV, Frascati)
Feasibility study

“Easier” luminosity than at Φ
Naturally increase radiation damping and lifetime

b-b tune shifts / 2
shorter bunch length (Ithrs *10) -> lower βy

roughly same L with I/2 and Nb = 3/5

hardware: dipoles, splitters, 20% of quads, IR



B=1.2 T
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Light Quark Factories
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FUTURE
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Novosibirsk τ-charm factory design
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Main guidelines for the design
L ~ 10 34 at Φ energy

Double ring
Multibunch operation

Flat beam

+
• Powerful damping

• Negative momentum compaction
• Very short bunch at IP
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Strong RF Focusing (SRFF)
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High rf voltage
+

Magnetic lattice which correlates longitudinal position 
with energy deviation (high momentum compaction)

Longitudinal phase space

IPFrom RF to IP

RF input

RF center

RF output

Energy
spread

Bunch length
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Layout similar to present DAΦNE rings:

One IR
Second crossing for injection, rf, diagnostics

Short inner arc and long outer arc with the condition
of equal longitudinal phase advance between cavity
and IP in both directions

)()( 5656 rfIPRIPrfR →=→

rf



DAΦNE II  Layout
in the DAΦNE hall



Light Quark Factories
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SRRFD

KLOE
KLOE

SC 1.3 GHz cavity

2004 - 6
Experiment of SRFF @ DAFNE 

αc = 0.1
V = 10 MV
Qs = 0.3
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