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DAFNE operations summary and plans

e 2002 Kloe run results
Dear run results
e 2003

- New Interaction Regions installation
- Hardware modifications and upgrades
— Optics studies

- Performances expectations
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OBTAI NED PERFORMANCE W TH KLOE

Nunber of bunches per beam 49 + 49
Total current per beame-/e+(A) ~ 0.8/1.1
Peak |l um nosity (cm?2s-1) 0. 75 x103%2
Beam beam tune shift ¢ ~ .02
Average lum nosity (cm?s-1) ~ 0.5 x103%2
Delivered |lum nosity per day (pb?) 4.2 (4.8
best)

Lum nosity lifetime (h) ~ 0.6
Nunber of fillings per hour ~ 3

| njection frequency e-/e+ (Hz) 2/ 1

Data acquisition during iInjection on
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Kl oe Run Results

Background and Lifetinme Optim zation
Lowered B, at IP(from5.6mto 2.7m
Orbit Optimzation

A d and New Scrapers Optim zation
Sext upol es and Cctupol es Optim zation

| nproved |inear and non-|inear know edge of the
machi ne

| ncreased Dynam c aperture with better s on Sexts
and Wggl ers

Lum nosity Optim zation

Adi abati c Tuni ng

D fferent Working Point for e- 0.11/70.15 (Q,/Q,)
Lowered By at IP(from3.0cmto 2.6cm

Lowered B, at IP(from5.6mto 2.7m

Decreased horizontal emittance (0.96nm ¥ 0. 76mM)
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Sqrifs) from tracks

Energy stability
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Kloe Integrated umnosity In
the last 3 years
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O5 Bunches Dear Run

® Optics modifications

* Transverse and longitudinal Feedback very
accurate setup

Allowed to collide 95/120 bunches filling all the
buckets at 368 MHz (20% ion clearing gap).

Bunch distance 0.8 m
Luminosity increase same Background level
e ~ 1.5 in peak luminosity
e a factor 2 In integrated
(1.2pb-1/day => 2.2pb-1/day)
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O5 Bunches Dear Run

IR Optics
FDF Triplet => DF Doublet

lower (3, at IP and larger crossing angle =>
reduce parassitic crossings

B.*= 1.7m
0 = £14.5 mrad
Distance between beam centers
d=110, @ .4m from IP
First parassitic crossing
Piwinski’'s angle 06 = o, 6/0, = .28
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Longitudinal Quadrupole
I nStabI I Ity e During 2002 deeper

DARRE Main Ring knowledge of the
3 oue : : phenomenon

e It appears in both
rings, at high currents
but with different

single bunch

I RS e = o) R— thresholds: lower for e-

frac(MRKR/f_rev) = 0.9808 (@ f_RF=368257000 Hz) H#/6 Thu Dec 5 11:17:28 2002

T+= 874.04mA B+=100 T-=1027.45mA B-=100 L1=0.00E+0 L2=1.02E+31 RF=368257000 200/ h T h f
, ~20% higher for e+

# e In this picture e+ beam
power spectrum with
100 bunches, 900mA,
T I —— during collision

Time : 171.1256000 Sec Delta: -20.2752000 Sec 5 s
s R e e @ B e A e —mames @ ° Long|tud|nal feedback
frac(MRKR/f_rev) = 0.9808 (@ f_RF=368257000 Hz) H#/6 Thu Dec 5 11:17:28 2002

I+= 874.04mA B+=100 I-=1027.45mA B-=100 L1-0.00E+0 L2=1.02E+31 RF=368257000 -
S5 DHTR HERDER STTE <2 IS able to control the
Range  :-20 dBm Span 1125.0000 KHz Trg Mode  :FREERUN Amplitude :0FF Histogram Bins:201
Window :FLATTOP Center :1233.2294 MHz Trg Level :0% Spectrum 10N Start Yoltage :-1.00 V T = -
Ground :SINGLE-ENDED  Reference :10.24000 MHz ~ Trg Mag Lvl:-24 dBFS  Time [Reall :ON  Stop Voltage :1.00 ¥ Instapi |ty
Coupling:DC Bandwidth :FULL Trg Slope :POSITIVE Time [Imag]l :ON Overlap 0%

fivg Mode :RMS Zoom :0N Trg Delay :0 SHPL Data Hidth :32 bit
Averages:16 Resolution:78.12500 Hz Exp Factor :10 Analog Filter:IN
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DEAR PERFORMANCES OBTAI NED I N AUTUWN

Nunber of bunches per beam

Total current per beame-/e+ (A
Peak |lum nosity (cm?s-1)

Beam beam tune shift ¢

Average lum nosity (cm?3s-1)
Integrated lum nosity per day (pb?)
Lum nosity lifetime (h)

Nunber of fillings per hour

| nj ection frequency e-/e+ (Hz)

Data acqui sition during injection

95 + 95

~ 1.3/1

. 7 x10832

. 016

~ 2 x1031
2.2 (best)
~ 0.6

~ 1.7
2/ 1

of f

!
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2003 MAIN HARDWARE ACTIVITIES

e Finuda Installation

 Kloe new I.R. installation

e Straight long sections and kickers mods
e Scrapers mods

e Bellows mods

e lon clearing electrodes mods
 Wigglers mods

« 3rd RF harmonic cavity installation
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New Interaction Regions

Modified optic In order to decrease the IP
beta-functions and lattice chromaticity

Masks to optimise background rejection.

Modified supports to provide variable quadrupole
rotation to operate at different magnetic fields
(from O to maximum) in the solenoids.

100 bunches operation should be possible In
both IR because, as demonstrated in last DEAR
shifts, with a lower B, at the IP, the parasitic
crossing are not critical
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Finuda 1.R. installation




KLOE New Interaction
Region




Kloe old 1.R. removal




Kloe new 1.R (under final




Straight
Sections Mods

Straight Sections
have been rearranged
to improve injection
efficiency and
dynamic aperture
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eOverall scrapers efficiency satisfactory
*Some had problems with the tapers Scrape rs

eTapers removed in the horizontal ones, less
critical to the ring impedance, and modified
In the vertical ones

modifications




Bellows Modifications

After insertions
of pins to
straighten the



New lon Clearing
Electrodes

About 50% of ICE
broken due to
faulty welding.
Most of the ICE
replaced with
welding-free
electrodes

anige , Alghero September 03



Wiggler field modifications

Field at pole center
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Reduction of the dynamic aperture due to:
- Strong sextupole components (~x? like)
- Field roll off at large offsets (~x° like)
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Wigglers poles
modifications
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Terminal Pole Modifications

15.0
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One of the two terminal pole has been modified in
order to INCREASE its sextupole component. This
operation is beneficial to the dynamic aperture, at
least as the reduction of the main poles non-linearities
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Modified wigglers
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Positroni: Modello Zero per Finuda Positroni: Modello Zero per Finuda
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Finuda optic (Kloe optic will be Very similar):

Lower emittance: 0.42um

Lower betas in the wigglers to minimize non-linearities

IP B,=1.7m to allow 100 bunches ops

IP B,=27mm, just about equal to the bunch length

Additional sextupoles in the wigglers and at the septum

Phase advance between the sextupoles optimized

Low invariants to minimize background

Straight sections optimized for injection efficiency and dynamic
aperture



Performances goals for Kloe and Finuda
(what we feel we can achieve)

e 100-110 bunches collisions operations (done with
DEAR)

e 2 Amps/beam (asymptotically in 2 year)
e 2e30 single bunch luminosity (at 20 mAmMps)

e >1hr lifetimes (at 2 Amps and 2e32) (Improved
dynamic aperture)

e 10pb-t/day, 200pb-1/month, 1.0fb-1/0.5years
delivered

e Goals based on extrapolations of 2002 results
and the new low betas I.R.s.
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Going beyond,
what we would like to play with
(but don’t count on It)
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try to minimize the beam-beam
blow-up exploring different
working points much closer to the
Integer or half-integer (as in
other factories).

reduce the bunch length, and
consequently the vertical beta
function, by changing sign to the
machine momentum compaction
(from 25mm down to 15mm)
(Zobov et al.)
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Present Status

« Hardware installation completed mid July
e All machine subsystems checked

e Commissioning of the rings with the new

FINUDA optics just started (5-6 mA e+,
~1mA e- stored).
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