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Linea Sviluppo Acceleratori
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Agenda:

• CTF3          A. Gallo                            10min
• TTF            M.Castellano 5min
• BTF            G.Mazzitelli                       5min
• SPARC      M.Ferrario                        10min
• PEP Coll.   M.Biagini 5min
• DAFNE      P.Raimondi                       20min
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32002 DAFNE operations 
summary and plans

• Vacuum conditioning and start-up

• Dear test run commissioning

• Plans and expectations for the upcoming 
2002 Kloe run

• BTF commissioning

• Medium-long terms plans

• Conclusions
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42001-2002 
Shutdown

new scraper position
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5Dear Run Commissioning
• Background Optimization
- Orbit Optimization
- Old and New Scrapers Optimization
- Sextupoles Optimization
- Octupoles Optimization

=> achieved >10 times improvement w.r.t. 2001
• Luminosity Optimization
- Luminosity monitors improvements
- Adiabatic Tuning
- Low ? x

=> achieved > 4 times improvement w.r.t 2001
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Achieved Performances with DEAR

• Number of bunches per beam 45 + 45
• Total current per beam (A) ˜ 0.7
• Peak luminosity (cm-2s-1) 4.6 x1031

• Average luminosity (cm-2s-1) ˜ 1.5 x1031

• Integrated luminosity per day (pb-1) 1.1ave
• Luminosity lifetime (h) ˜ 0.6
• Number of fillings per hour ˜ 1.7
• Data acquisition during injection off
• With the luminosity collected in April shifts the capture 

of kaons in Nitrogen atoms clearly observed
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7Best 2002 DEAR
day
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2002 DEAR and KLOE luminosity
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Reduction of non-linearities with Octupoles
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10Low ?x in Dear

?x=4.4m in December ? x=1.7m in April



Frascati 9 Luglio, Consiglio  Allargato dei LNF

11

Touschek particles trajectories at DEAR IR
calculated background

With last December 2001 optics

calculated background
with April 2002 optics 

(low-? x at IP and at first quad-F) 
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12Background reduction in the DEAR 
Kaon Monitor

After machine and  collimation 
optimization ->

Initial (Dec-like) 
Background and Kaons

With low ? x ->
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90 bunches collisions in DEAR

• With Low betax in Dear has been 
possible to successfully collide with 90 
bunches/mod1 in DEAR
• Higher current: up to 1.3 Amps
• Longer lifetimes: less single bunch 
currents  
• Less background

In the next DEAR run we should 
routinely collide with 90 bunches

90 bunches stable beam
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Expectations for a new DEAR Run
• Background multiplicative improvements:

70-90 % from better shielding  
50-90 % from further optic improvements
70-90 % from 90 bunches operation
=> between 1.3 and 4 reduction overall

• Luminosity multiplicative improvements:
1.1 – 1.5 from different e-/e+ working point
1.2 – 1.5 from 90 bunches operation
=> 1.3 – 2.3  improvement (L~5-10e31) overall
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Kloe Run Commissioning
• Background Optimization
- Orbit Optimization (done 1 pass)
- Old and New Scrapers Optimization (done 2 pass)
- Sextupoles Optimization (done 2 pass)
- Octupoles Optimization (done 1 pass)
- Increase Dynamic aperture with better ? s on Sexts. (done 1 attempt)
- Reduce effects of Wigglers non-linearitiesb
• Luminosity Optimization
- Adiabatic Tuning (in progress anytime)
- Different Working Point for e- (done)
- Low ? y

- Low ? x                                                               (in progress)
- Decrease horizontal emittance
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Present Performance with KLOE

• Number of bunches per beam 47+47
• Total current per beam (A) ˜ 0.8
• Peak luminosity (cm-2s-1) 5.1x1031

• Average luminosity (cm-2s-1) ˜ 3.5x1031

• Integrated luminosity per day (pb-1) 2.5ave, 3.0best
• Luminosity lifetime (h) ˜ 0.4
• Number of fillings per hour ˜ 4
• Data acquisition during injection on
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December: 
Luminosity~4e31 ECAL 
Background~130KHz

KLOE
Background

June: Luminosity~4.0e31
ECAL Background~30-40KHz
Drift chamber background~8KHz
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192001-2002 Amp*h and 
luminosity/uptime history
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KLOE Tune shifts
• Tune shift almost linear up 

to ~15mAmps single bunch
=>

- No beam limit in the vertical 
and horizontal plane 

- Machine-tunes working points 
almost ideal 
e-: Qx~0.112 Qy~0.145
e+: Qx~0.151 Qy~0.215

- Possible to decrease Betas 
and increase currents
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Background Expectations for the Kloe Run

• Supposing Dear-like Results:
Background multiplicative improvements:
70-80 % from better orbits (70% now)
50-70 % from new scrapers (70% now)
80-90 % from sextupoles opts. (60% now)
70-80 % from octupoles (new) (90% now)
40-80 % from Lattice changes (100% now)

? overall between 2 (3.5 now) and 12 reduction
(Dear obtained reduction: >10)
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Luminosity expectation for the Kloe Run

• Luminosity multiplicative improvements:
1.0 – 1.2 from Different e+ working point
1.1 – 1.2 from longer lifetimes (sexts+octs)
1.0 – 1.2 from lower ? y
1.0 – 2.0 from smaller emittances

=> 1.1 - 3.4  improvement (L~5-16e31)
(Dear obtained improvement: 4,  L~4.6e31)

1.2 – 1.7 from lower ? x (next year)
1.0 – 1.5 from 94 bunches operation
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Present limits to ring Currents

• Both e+/e- currents limited to ~0.85 Amps in 
normal running condition

At higher currents:  Background too high
Lifetimes too short

At the present, the e- RF cavity trips at about 0.9Amps in 
the 45bunches/mod2 mode. No trips seen in the 
90bunches/mod1 mode => Higher order mode from the beam…
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2002 time schedule

• 2 months for Dear => 40-60 pb-1

• 4 months for Kloe => 250-500 pb-1

• 2 months for Finuda and Kloe N.I.R. 
installation
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• Deliver > 300 pb-1 to KLOE 

• Further improve luminosity performance and signal-to-background 
ratio in order to observe and measure the properties of kaonic
hydrogen in DEAR (˜ 50 pb-1)

• During a long shutdown (from November 2002 to January 2003) 
install new interaction regions for KLOE and for a new magnetic 
detector (FI.NU.DA.,aimed at the study of hypernuclear physics on 
IP2), with modified optic and supports in order to decrease the IP 
beta-functions, optimise background rejection and provide variable 
quadrupole rotation to operate at different magnetic fields (from 0 
to maximum) in the solenoids.
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26KLOE New Interaction Region

QF QD
QF

1/2 QF

PCB quad

QD + PCB quad

new Be 
chamber

new vacuum 
chamber
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2003 time schedule
• 3 months for Finuda and Kloe N.I.R.

• 2+2 months for Finuda => 100-250 pb-1

• 4 months for Kloe => 500-1000 pb-1

2003 goals
• Deliver > 100 pb-1 to FINUDA 
• Deliver > 500 pb-1 to KLOE
• Achieve a peak luminosity > 2 1032


