
ATF2 Layout/Optics (v4 0)ATF2 Layout/Optics (v4.0)

Coupling Correction /
Emittance Diagnostics

nBPM (SLAC)nBPM (KEK)

FONT

Compton / laserwire

Existing ATF Extraction Line

ODR

Mark Woodley, SLAC ATF2 Software Review (June 18, 2008) 1



(v4.0)

Mark Woodley, SLAC ATF2 Software Review (June 18, 2008) 2



Version 4.0 Features
• rematched geometry (DR septa realignment)

– see report of 55th ATF2 Weekly Meeting (August 22, 2007)
• some EXT devices returned to v3.5 locations (Sugahara-san’s list)
• QS1X and QS2X at Okugi-san’s locations
• QK2X and QK3X are still in the MAD deck even though they will not be• QK2X and QK3X are still in the MAD deck, even though they will not be 

installed initially
• updated effective lengths for FF bends and FD quadrupoles

d t d di ti t ti l ti (IPBPM BPM)• updated diagnostic station locations (IPBPM, nBPM)
• IPBPM and nBPM reference cavities added; QBPM reference cavities (4) at 

Honda-san’s suggested locations
• separate QBPM + mover at vertical IP phase for feedback (between QM14FF 

and QM13FF) … now 34 QBPMs total; QM14FF’s QBPM is now standard
• three movers restored to FF matching quad section (QM16FF, QM15FF, and g q (

QM14FF); now 28 FFTB movers total 
• IP configuration per Okugi-san’s 5th ATF2 Project Meeting presentation
• drift between BDUMP and dump is 2 0 m
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drift between BDUMP and dump is 2.0 m



Version 4.0 Features (cont.)
• Okugi-san’s stripline BPM assignments
• Kuroda-san’s device names (also renamed magnet movers in the spirit of

( )

Kuroda san s device names (also renamed magnet movers in the spirit of 
Kuroda-san’s naming convention)

• FONT devices added per J. Resta-Lopez presentation of February 28, 2008
new initial Twiss and QM6R/QM7R strengths from “drdsgn07Dec03disp” optics• new initial Twiss and QM6R/QM7R strengths from drdsgn07Dec03disp  optics

– QM6R.1: -0.71212 (DRLBW44) → -0.71174 
– QM7R.1:  0.39808 (DRLBW44) → 0.40822

d ′ (X d Y) t t t t ti ki k– zero η and η′ (X and Y) at entrance to extraction kicker
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from Honda-san’s report of 53rd ATF2 Weekly Meeting (July 25, 2007)

QBPM
(standard)
d/s QD6FF

QBPM
(standard)

d/s QM14FF

QBPM (standard)
between

QM14FF and QM13FF
[feedback]
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from Honda-san’s report of 55thd ATF2 Weekly Meeting (August 22, 2007)

QBPM moved
to d/s end
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from Honda-san’s report of 55thd ATF2 Weekly Meeting (August 22, 2007)

not in
v4.0
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from Okugi-san’s 5th ATF2 Project Meeting presentation

Stripline BPM Device List

Old
BPM Name

Electrod
e

Length

Pipe 
Diamete

r

Original Modified Bellows

Magnet 
Thickness

Pipe Length
Total 
Length

Magnet 
Thickness

Pipe Length
Total 
Length

Original ModifiedElectro
de Side

No 
Electrode

Electrode 
Side

No 
Electrode

ML1X 40 N 60 155 120 335 60 155 60 275 ○ ○ML1X 40 Narrow 60 155 120 335 60 155 60 275 ○ ○

ML2X 40 Wide 60 180 120 360 180 155 330 665 × ○

ML3X 40 Wide 60 180 120 360 180 155 60 395 × ○

ML4X 40 Wide 180 120 60 360 180 155 60 395 × ○

ML5X 40 Wid 180 155 60 395 180 155 60 395 ○ ○ML5X 40 Wide 180 155 60 395 180 155 60 395 ○ ○

ML6X 40 Wide 180 120 60 360 180 155 60 395 × ○

ML7X 40 Narrow 180 120 60 360 180 155 220 555 × ○

ML8X 120 Narrow 60 270 80 410 180 220 60 460 ○ ○

ML9X 120 N 180 220 300 700 180 220 60 460 ○ ○ML9X 120 Narrow 180 220 300 700 180 220 60 460 ○ ○

ML10X 120 Narrow 180 220 300 700 180 220 60 460 ○ ○

ML11X 120 Narrow 180 220 300 700 180 220 60 460 ○ ○

ML12X 120 Narrow 180 220 300 700 N/A 220 30 250 ○ ○

ML13X 40 N N/A N/A 170 N/A N/A 170 × ×

Blue ; wide beam pipe
Red ; Long Electrode ( High Resolution)

ML13X 40 Narrow N/A N/A 170 N/A N/A 170 × ×

ML14X 40 Narrow N/A N/A 375 180 155 60 395 × ○
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name old name function type location comments

from Okugi-san’s 5th ATF2 Project Meeting presentation

ML1X ML2X BPM stripline (L.R.) d/s end of QF1X (Hitachi 180) MS1X move by +35mm

ML2X ML3X BPM stripline (L.R.) d/s end of QD2X (Hitachi 180)

ML3X ML4X BPM stripline (L.R.) d/s end of QF3X (Hitachi 180)

ML4X ML5X BPM stripline (L.R.) d/s end of QF4X (Hitachi 180)

ML5X ML6X BPM stripline (L.R.) u/s end of QD5X (Hitachi 180)

ML6X ML7X BPM stripline (L.R.) u/s end of QF6X (Hitachi 180)

ML7X ML1X BPM stripline (L.R.) d/s end of QF7X (Hitach 60)

ML8X ML14X BPM stripline (H.R.) d/s end of QD8X (Hitachi 180)

ML9X ML8X BPM stripline (H.R.) u/s end of QF9X (Hitachi 180)

ML10X ML9X BPM stripline (H.R.) d/s end of QF13X (Hitachi 180)

ML11X ML10X BPM stripline (H.R.) d/s end of QD14X (Hitachi 180)

ML12X ML11X BPM stripline (L.R.) d/s end of QF15X (Hitachi 180)

QBPM1X BPM C-band cavity d/s end of QD10X (QEA 180) No mover

QBPM2X BPM C-band cavity d/s end of QF11X (QEA 180) No mover

QBPM3X BPM C-band cavity d/s end of QD12X (QEA 180) No mover

QBPM4X BPM C-band cavity d/s end of QD16X (QEA 180) No mover

QBPM5X BPM C-band cavity d/s end of QF17X (QEA 180) No mover

QBPM6X BPM C-band cavity d/s end of QD18X (QEA 180) No mover

QBPM7X BPM C-band cavity d/s end of QF19X (QEA 180) No mover

QBPM8X BPM C-band cavity u/s end of QD20X (Hitach 60) C-band BPM with Hitachi

QBPM9X BPM C-band cavity d/s end of QF21X (Hitach 60) C-band BPM with Hitachi

name old name function type location comments
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ML1FF ML12X BPM stripline (H.R.) between QM12FF and QM11FF pulse-to-pulse feedback

ML2FF ML13X BPM stripline (L.R.) d/s dump bend



Sughara-san’s List
• all devices from Sugahara-san’s list 

returned to v3.5 locations
• tuning/tracking simulations have 

been done … performance OK
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ATF2 Inflector (v4.0)

BH2
BH1

K2

BH1

6.0 m

K1

• BH1 (SHI “H”) strengths same as existing EXT
• BH2 (SHI “C”) has 110% of present strength
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FF: IP Area
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from Okugi-san’s 5th ATF2 Project Meeting talk

M1&2IP MPIP
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EXT Diagnostic Section (version 4.0)
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2nd order dispersion
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chromaticity (EXT)
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beam size (μm)

Parameters

1 3 G Venergy = 1.3 GeV
γεx = 5×10-6 m
εx = 2×10-9 m
γεy = 3×10-8 m

1 2 10 11εy = 1.2×10-11 m
σz = 8 mm
σδ = 0.08 %
βx* = 4 mm
β * 0 1βy* = 0.1 mm
σx* = 2.828 μm
σy* = 34 nm
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Tracking Results
P *( ) *( i ) Δ

Tracking Results
Program   σy*(rms)  σy*(sig)    γεy Δγεy

nm       nm        nm      %
-------- -------- -------- ------- -----
MAD        37.156   36.213   31.9280   6.4
ELEGANT 37 578 35 507 32 3227 7 7ELEGANT    37.578   35.507   32.3227   7.7
TURTLE     35.680   35.514   31.1056   3.7
DIMAD      38.179   36.482   32.6578   8.9
LUCRETIA   37.702   36.085   32.5094   7.2
SADSAD        

• perfect machine• perfect machine
• 10,000 particles (Gaussian distributions; 5σ)
• sextupole component in SHI H-bends included
• multipoles in SLAC epoxy kickers, QM7R.1, BS1X, QF1, 

and QD0 not included
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Pulse to Pulse FeedbackPulse-to-Pulse Feedback

• stabilize beam into Final Focus (especially at sextupoles)
• 2 dipole correctors per plane (Final Doublet phase and IP phase)

2 BPM l (Fi l D bl t h d IP h )• 2 BPMs per plane (Final Doublet phase and IP phase)
• correctors and BPMs should be as far downstream as possible
• feedback BPMs should have no dispersionfeedback BPMs should have no dispersion
• cavity BPMs used for feedback must have movers
• BPMs must have resolution ≤ spot size for sub-σ stabilization
• requires sub-micron resolution for vertical BPM at IP phase

– use a dedicated QBPM with mover at the selected location (between 
QM14FF and QM13FF )QM14FF and QM13FF )

• use a stripline BPM for horizontal BPM at IP phase
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 ATF2 pulse-to-pulse feedback devices (v3.7)(v4.0)
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ATF2 pulse-to-pulse feedback devices (v3.7)(v4.0)
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Version 4 0 Parts List Issues

• still need 2 new skew quadrupoles (QS2X and QS3X; ±5 amps)

Version 4.0 Parts List Issues

still need 2 new skew quadrupoles (QS2X and QS3X; ±5 amps)

• need two 20 amp bipolar power supplies (QK1X and QK4X)

• QD14X running at 97% of max power supply current (see parts list … )g p pp y ( p )

• power supply for BDUMP?

• power supplies for ZX1X, ZX2X, and ZX3X (BH1X and BH2X trim windings)

• off-beamline components (PLIC, detectors, gamma collimators, MONALISA, etc.) 
not included

l t d t h k h t f th t li t• also see comments and notes on each worksheet of the parts list …
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Version 4.0 Optics and Simulation Issues
• still studying effects of far-off-axis extraction through QM7R.1 … may need to 

rematch EXT or change DR optics to compensate … HIGH PRIORITY

• need to redo full tuning simulations with QK2X and QK3X missing

• other Feedforward / Feedback device locations? (horizontal plane … )

i l i i h i d l i l f SLAC ki k QM R 1• simulations with estimated multipole content of SLAC epoxy kickers, QM7R.1, 
BS1X, shimmed QC3s, …

• need to redo and expand full tuning simulations (especially with realistic errors in 
di ti )diagnostics)

• revisit fine-tuning of higher-order aberrations (à la Andre) … MAPCLASS?

need “small spot” optics for LW1X (1 m) operation• need “small spot” optics for LW1X (1 µm) operation

Mark Woodley, SLAC ATF2 Software Review (June 18, 2008) 26



Version 4.0 Release
Files

Release v4.0 Files (May 27, 2008)
--------------------------------------------------------------------------------
ATF2_common.xsif         : MAD input file (common definitions)
EXT_v4.0.xsif            : MAD input file (EXT line)
FF v4.0.xsif             : MAD input file (Final Focus)_ .0. s : put e ( a ocus)
ATF2_v4.0.mad            : top level MAD command file
ATF2_v4.0.save           : MAD SAVE file (for conversion to other optics

program inputs)
ATF2_v4.0.saveline       : MAD SAVELINE file (for conversion to other optics

program inputs)
--------------------------------------------------------------------------------
ATF2v4.0.ppt             : v4.0 overview presentation (PowerPoint)pp p ( )
ATF2v4.0.pdf             : v4.0 overview presentation (pdf)
ATF2DeviceListv4.0r1.xls : parts list (Excel) [NOTE: corrected version!]
ATF2v4.0Layout.ppt       : scaled cartoons of specific locations (PowerPoint)
ATF2v4.0Devices.fig      : scrollable beamline schematic (Matlab figure file)
--------------------------------------------------------------------------------
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