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B Beam size dependence on the horizontal emittance for the ATF2 Ultra-
Low [} Lattice.

2. Possible corrections.
1. Insert a Dodecapole Magnet.

B Matching for a New ATF2 Ultra-Low By Lattice considering

Magnetic errors.
B Properties of the New ATF2 Ultra-Low By Lattice.

3. Misalignments

1. Effect of Individual Misalignment.
2. Comparison of SD4 Misalignment.
3. Comparison of SD0O Misalignment.
4. Comparison of Knob <x,x>

4. First FFS Tuning.

5. Conclusions and Future Plans.
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BETA FUNCTIONS @IP:
Bx = 4.0 mm ; By = 25.0 um

BEAM SIZES @IP:

ox =2.14 um ; oy = 22.8 nm

FRAMEWORK:
Beam sizes @ IP

lementing: MAPCLASS code
% to 5 orél%

Range values for y € [um]:
{2.8, 6.0}

Value fory- € =3.8nm
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NOTE: similar behavior as the ATF2_ Nominal Lattice case.

2009.06.10 CERN



Possible solutions...

Insert a Dodecapole Magnet.

Develop a New lattice increasing 3, .

NOTE: same kind of solutions were used for the study of ATF2 Nominal
Lattice with multipolar errors, with excellent results.
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Matching via Mad-x & Mapclass
using the Simplex algorithm

Including Multipolar errors.

Constraints: increasing x

Variables: Quads & Sexts strengths
& SF1 SDO Tilts

Beta functions @ IP:

B x=8.4608 mm ; § y=31.5727 um
Beam sizes @ 1IP:

6 x=3.08Um;oc y=20.3nm
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Emittance behavior for ATF2 Ultra-Low [,

24 | | |
order 1 ——
— order 3 e e e
.522 T oorder 5 e |
b}, ................
0 20 1 |
18 ! I | | |
2.5 3 3.5 4 4.5 5 5.5 6
4.8 | | | | |
order | ——
'E 4.4 + order 3 e
=, 4 t order 5 --oee
S 36 | _
o
— 32+ _
2.8 ' ! | | |

2.5 3 3.5 4 4.5 5 5.5 6

e, [um]

2009.06.10 CERN



Effect of an Horizontal misalignment 10 um
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Effect of a Vertical misalignment 10um
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Sext. Strengths Nominal Lattice:
SDO = 4.367344565 m™

Comparison of SD4 MisAligment

¢ 0015
SF1 = -2.549000405 m™> S,
O i
SD4 = 14.92233907 m"? =
SF5 = -0.810845702m 8 0.005
SF6 = 8.564015604 m 0 0¢
£ 0005
T 001"

0
|

6, rel.variation for Nominal Lattice
o, rel.variation for Ultra-Low p Lattice

o

n
0 ) Y

0

-7.50 -5.00 -2.50 -1.00 -0.75 -0.25 0.00 0.25 0.75 1.00 2.50 5.00 7.30

Comparison of SD4

MisAlignment [um]

Sext. Strengths Ultra-L.ow Lattice:
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Concerning ox:

A wider linear regime for SDO
horizontal displacement in the ATF2
Ultra-low Py.

Relative Variation o,

Gomparison of SDO MisAligment
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Concerning oy:

A short linear regime for SDO
horizontal displacement in the ATF2
Ultra-low Py.
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3.4

Effect of Knob_(c, ) for Ultra-low Lattice.

linear regim of knob <x,x> for Nominal Lattice
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Ideal Tuning via Mad-x & Mapclass
using the Simplex algorithm

Including Multipolar errors.

Constraints: minimizing oy

Variables: Misalignments of
Quads & Sext

Number of iterations needed ~ 1000.

(Non realistic tuning)
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The Dodecapole magnet alone solution is not sufficient.

The ATF2 Ultra-Low By Lattice including multipolar errors and
Misalignments has been obtained with a final 6y =23.8 nm.

Initial ideal Tuning without knobs.

Knob generation under development

Obtaining valid Knobs for ATF2 Ultra-Low 3 Lattice.

Realistic tuning performance with and without knobs.
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