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BETA FUNCTIONS ©@IP:
B =4.0mm; By =25.0 um
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NOTE: similar behavior as the ATF2 Nominal Lattice case.
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Possible solutions...

Insert a Dodecapole Magnet.

Develop a New lattice increasing BX.

NOTE: same kind of solutions were used for the study of ATF2 Nominal
Lattice with multipolar errors, with excellent results.
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Optimum Dodecapole strength =1.58-10°m™
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Matching via Mad-x & Mapclass

Including Multipolar errors.

Constraints: increasing Px

Variables: Quads & Sexts strengths
& SF1 SDO Tilts

Results:

Beta functions @ IP:
B,=8.4608 mm; B =31.5727 um

Beam sizes @ IP:

G = 3.08 Wm ; Gy =20.3 nm
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Emittance behavior for ATF2 Ultra-Low B,
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effect of horizontal misalignment 0.1 mm
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effect of vertical misalignment 0.1 mm
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Concerning © :
X

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

Gomparison of SD0 MisAligment
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3.3. Effect of Knob (csx) for Nominal & Ultra-low Lattice.

linear regim of knob <x,x> for Nominal Lattice
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Tuning via MAD-X & Initial 6,.. ATF2 Ultra-Low Lattice
MAPCLASS using Simplex 20—

. ‘Counts ——

algorithm |

o |
Initial 6 [ 0.2 um, 1.4 um | -% 15

-
100 different seeds. % |

« 10|
Random 1nitial transversal g |
displacements of all quads & Sext: - [
30 pm 2 Y '_
Tuning by reduced sets of , | _l_l_
variables. 200 400 600 800 1000 1200 1400
Up to 3000 iterations in total. o, [nm]

2009.06.24 ILC-CLIC Beam Dynamics 2009 12



Tuning via Mad-x & Mapclass using the Simplex Assumptions.
algorithm in three blocks

Including:

Horizontal displacements of Sext. up to 500 :
iterations. Multipolar errors.

Horizontal displacements of QDO.....QF9 up Measurement error: o, (1im), Gy(2nm)

to 500 iterations. Constraint: minimizing o,

Horizontal and vertical displacements of all ables: T | Misali ¢
Quads & Sext. Up to 2000 iterations Variables: Transversal Misalignments o

Quads & Sext.

S, for ATF2 Ultra-Low Lattice aloehg a Triple Matching.With measurement errors

700 w' T T T T T T T T T T T T T T T T T T T T T T T T T GI T _'_l T
650 Raiwmomis s ' )

600 - .

+

550 - .
500

450 - Example Tuning history:

p
*
+
400 - N
i . ]
350 - - f‘f ]
300
250 |

o, [hm]

1** Tuning stops at iteration 227.
] 2" Tuning stops at iteration 471.

fzz %% ] 3" Tuning stops at 1527.
100 -
50 L

0 I 1 1 1 1 1 1 L 1 L 1 L 1 1 1 1
0 100 200 300 400 500 600 700 800 900 100011001200 13001400 1500 1600

Number of iterations

2009.06.24 ILC-CLIC Beam Dynamics 2009 13




180

oy for ATF2 Ultra-Low Lattice Triple Matching. Measured with x-error (0.1um) and y-error (2 nm)
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The Dodecapole magnet alone solution 1s not sufficient.

The ATF2 Ultra-Low By Lattice including multipolar errors and

Misalignments has been obtained with a final 6y, =23.8 nm.
Knob generation under development.

Statistical Tuning Study shows that a reduced Tuning improves the results
bringing the 80% of the seeds from 39 nm down to 33nm.

Obtaining valid Knobs for ATF2 Ultra-Low By Lattice.

Improve the matching to obtain the 90% of the seeds close to 20nm.

Realistic tuning performance with and without knobs.
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