DADNE at low Energy
(958 MeV c.m.)

Catia Milardi




Requirements

e Operating DAFNE at 958 MeV requires to lower by
31 MeV the nominal energy in each one of the two
colliding rings

« Since beams stored in in the Main Rings are
Injected on energy all the components of the
Injection system must be properly reconfigured too



What changes in the DA®NE accelerator

complex
! rJ Linac must be reconfigurated in order to
_ provide e- and e* beams at 479 MeV
i | Feasible
: LINAC
ot g All the magnets:
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quadrupoles
sextupoles
”— correctors
b septa
installed along the the Transfer Lines (TLs)

and in the Accumulator (A) must be scaled to
deal efficiently with the new beam energy
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Lower the operation energy of the
Main Rings is a different problem

It is not obvious and requires studies to
get an answer




Ring Arcs

All the magnets:
dipoles
quadrupoles
sextupoles
correctors
septa

Placed in the long and short arcs

must be scaled to deal with the

beam having lower energy

Operating frequency of the RF
cavities must be set properly
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Low-f3 section

+ large collision angle ~ 50 mrd
 low-beta section based on
Permanent Magnet QUADSs:
Kap =-29.2 [T/m]
Kor = 12.6 [T/m]

« four C type Corrector dipole
are used to mach the vacuum
chamber in the arc

Quadrupole Focusing Strength
klm=2] = e dB, _ 0.299g[T/m]
pc dx BE[GeV]

Focusing strengths of the permanent magnet
quadrupoles grow with the inverse of the energy
stay clear aperture

Crab-Waist conditions _
dynamic aperture KLOE field ~ 0.5 [T]

background hitting the detector



Crab-Waist Optics Requiremets

IR design criteria:

e Coupling matrix =0 before CW SXT Low-f parameters:
* Av,= 1 * B*,=26.5cm

* Av,=m/2 x * p*,=8.5mm

e highest f3, at the CW sextupole |k, = X . lsext ﬁs — * Boss= 50 mrad
20 5,6, \ B;

It must be verified that lowering the ring energy is
still possible to satisfy the Crab-Waist conditions




Radial section of Crab-Waist low-f3

P

Beam trajectories are off-axis fthe Q,
L

Off-axis trajectory in a QUAD
gives rise to a dipole field error

e
Ax' = —AB,,,1
p

KLOE field

«®
»

Solenoid ]
» perturbs beam trajectory
« affects transverse beam

dynamics ®
2 -.......adds -focusing - effects-and
beam coupling
OkLoE = 39°
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Beam Trajectory in the Crab-Waist Interaction Region

Magnetic length (mm) 75

field (T) 0,22933 - ;
Good field region radius (mm) 15 N N )
Magnet material type SmCo PMD consists of two halves each of them:

*Magnetic length 75.0mm

*BL=0.0168 Tm

*Bx is directed inward and outward in the
e+ and e-rings respectively

*a,~10.0 mrad

PMQrand otherelectromagnetic QUADs are centered as much as
possible on the beam trajectory to improve beam acceptance.
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Beam Stay Clear Aperture

The horizontal and vertical beam stay-
clear requirements have been defined as:

where o, and o, are the horizontal and
vertical rms beam sizes respectively. Their
values, computed with the collider
emittance € = 0.4 107® m for the horizontal

plane and full coupling for the vertical one.

Vacuum beam pipe is tailored on the
beam trajectory
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Coupling correction

JxioeBedl canceled by 2 anti-solenoid

foreach beam
[B-di=2048 [Tm] = Iy, =2300.[A]

KLOE

fB-dl=¢1.024 [Tm] — I =86.7[A]

comp

Quadrupole rotationangles[deg]
Anti-solenoid current [A]

0.0

-4.48

comp

In order to have coupling compensation
also for off-energy particles

used forfine tuning

-13.73

0.906

-0.906

Fixed QUAD rotations 72.48 (optimal value 86.7)

KLOE Solenoid

Anti-solenoid set-points will be the
same as far as the KLOE field is
unchanged

QUADs rotation must be revised

it would be desirable not to move
the PMQFs




Coupling correction
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In 2005

200 pb-' delivered at 20 MeV below threshold
Daity uminosity [nbarn-1] 35% reduction in terms of instantaneous Luminosity
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New KLOE Interaction Region

QUADSs Doublet instead of Triplet:
* lower B, possible
* reduced chromaticity
* lower 3, @ 1st parasitic crossing Energy [GeV] 051

. ; .. Trajectory lenght [m] 97.69
up to 120 contiguous bunchesin collision RF frequency [MHz] 368.26
Harmonic number 120
i Damping time, 7g 7, [ms] 17.8 36
Independently rotating QUADs: Bunch lenght [cm] 1-3
- different solenoid current allowed S rrry
e better Coupling correction IP beta function, 38, 8, [m] 1.7 0.017

oth European Particle Accelerator Conference, July 5 - 9, 2004 Lucerne



Low-f Quadrupole Strengths
(KLOE 2005 no Crab-Waist)

Table I - DA®NE Main Rings Quadrupole types

9 b2 ngd @) | o | o | e | R | e | o Note

1-S 56 30. 5.0 30. 10. 0.333 10. 6. Straight - Oxford

2-M 28 30. 5.4 29.2 10.6 0.363 6. 3.5 Arcs+shortKloeAnsaldo
. 1 T T T om0 T
4- QF1 2 20. 5.2 20. 8. 0.4( 5.93 .49 Pm-KLOE - ASTER
5-QD 2 35. 7.3 35. 12. 0.34 9.66 .68 Pm-KLOE - ASTER

6- QF2 2 27. 9.2 27. 16. 0.5¢ 4.74 .79 Pm-KLOE - ASTER

- | |
8-Q2 2 29.5 6.5 29.5 11. 0.373 10.80 6.35 Pm-FINUDA - ASTER

234

Types 1, 2, 4 have been already measured at LNF'#5'. It is possible to fit the gradient




Conclusions

Running DA®NE at the center of mass energy of 958 MeV requires a
comprehensive preliminary study and a not negligible investmentin terms of

work, time and manpower
* Numerical simulations about:
Stay clear aperture
Transverse betatron coupling compensation
Crab-Waist optics
Dynamic aperture

Background on the detector

« Commissioning and luminosity tuning

Moreover the following points must be taken carefully in to account
» Crab-Waist conditions could not be recovered

« Data taking might require longer time since a considerably lower luminosity is
expected

It would be important to know the size of the data sample that the
KLOE-2 collaboration would like to collect



Thank you for your attention
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The new KLOE detector layers have been wired
Whole structure has been inserted inside the experimental apparatus




Final cams and last joints of the Qr moving device




