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Lattice integration (M .Woodley, SLAC)
• History: SLAC was responsible for complete lattice 

integration for the RDR 
‣ M. Woodley 

‣ Since 2008 (black December) not involved 
• Picking up where (SLAC) left off in 2008 
‣ Thanks to some available money (but limited) 

• M. Woodley currently trying to bring lattice files “up to 
TDR spec” 
‣ checking for errors in lattice decks 

‣ confirming TDR documentation 

‣ confirming overall lattice/tunnel lengths (“global timing”)

Extremely pleased to have Mark back on board!



9/4/2014' BDS'La-ce'Review'/'M.'Woodley' 3'/'12'

EDMS:'ILC'TDR'Design'Register'

Thanks'to'Benno'and'to'all'
who'helped'to'assemble'the'
brilliantly'crossKreferenced'
EDMS'document'archive!'

BIG thumbs-up for 
EDMS 

(and Benno :-)



Integration status

• Picked up all EDMS lattice files 
• Checked for geometry, agreement with TDR / TDD documents etc. 
• Integrated and match optically (on-going) 
• Found one “error” in BDS laser-wire chicane 

‣ cut and paste lattice file mistake 

‣ BDS lattice can be shortened by ~32m 
• Other “inconsistencies” at the ~1m level. 
• Total path length “error” calculated: 293.141 m (cf 293.6 m at previous workshops)



Next (integration steps)

• Include “auxiliary” lines (sources, dump lines etc) 
• deck “clean-up” (including documentation) 
• Aiming at new lattice release ILC2014a 
‣ will reflect correctly the TDR geometry 

‣ use as starting point for future “change requests”



BDS-specific (Glen White, SLAC)
• Consolidating BDS lattice to 
‣ Reflect 250 GeV TDR push-pull solution (L* = 

3.5/4.5) 

‣ Optical match: higher-order corrections (up to 3rd 
order) 

‣ Addition of new tuning magnets (ATF2 experience): 
- 4 new skew-sextupoles 

- Splitting QF7 (IP “image point”) for diagnostic 

• New updated lattice will be part of ILC2014a release
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Calculate(Collima,on(Depth(to(Set(

Betatron(Collimator(Apertures(

•  SR(from(par,cles(covering(all(QF1(phase=space(

–  Rays(not(hi?ng(apertures(shown(

•  Aperture(@(IP(=(14mm((SiD),(16mm((ILD)(radius(inner(vertex(detector(layer((L=125mm)(

SiD(

(L*=3.5m)(

ILD(

(L*=4.5m)(

Different L* require different solutionsG. White



Betatron(Spoiler(Apertures(

Name% L*=3.5m% L*=4.5m% Exis1ng%La4ce%
X(/(mm((Nσx)( Y(/(mm((Nσy)( X(/(mm((Nσx)( Y(/(mm((Nσx)( X(/(mm((Nσx)( Y(/(mm((Nσy)(

SP1( <( <( <( <( 0.3((15)( 0.25((250)(

SP2( <( <( 1.24((11)( 0.2((24)( 0.3((2.7)( 0.2((24)(

SP3( <( <( 0.5((25)( 0.22((219)( 0.3((15)( 0.25((250)(

SP4( <( <( 0.59((5.4)( 0.22((26)( 0.3((2.7)( 0.2((24)(

SP5( <( <( <( <( 0.42((11)( 0.25((250)(

•  “<”(=(no(collimaJon(needed(at(this(locaJon(to(prevent(IR(SR(hits.(
–  (L*=3.5m(opJcs(completely(shielded(by(magnet(apertures)(

•  Tightest(aperture:(SP2/SP4((X)(
–  2.7σ%=%0.7%%Beam%loss%=%36kW%for%exis8ng%la;ce%

•  TDR(calls(for(1<2E<5(main(beam(loss(=>(4.3σ(Jghtest(collimaJon(aperture.(
(Max(with(all(muon(spoiler(space(filled(=(1E<3(beam(loss(=>(3.3σ)(
–  Tightest%L*=4.5m%aperture%=%SP4%=%5.4σ%

G. White
Also: extraction line apertures (losses) 
collimator wake fields ~ a2—3 

=RDR



Optical “bandwidth” & tolerances
• Maximising “bandwidth” (dp/p acceptance) is the 

ultimate goal of FF designers 
• Figure of merit for design work. 
‣ Linear optics, 2nd and 3rd order aberration 

corrections 

• RDR (single L*) was last really optimised lattice 
• Never really cross-checked for TDR “push-pull” optics 
‣ QF1 in separate cryostat and pulled clear of 

detector 

‣ QD0 integrated in (and moves with) detector



Toshiyuki Okugi (KEK)
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TDR push—pull solution

Not just L* but 
location of QF1 also 

seems critical

Achieved ~same BW performance for 
both L* (also for L* 7m !!) with small(er) D1

But! tolerance, collimation depth etc.

Toshiyuki Okugi (KEK)



Common L*
• Theoretical optics solutions can be found for “arbitrary” L* 
• However, with longer L* 
‣ Tolerances get tighter 

‣ Collimation depth gets smaller, and therefore 

‣ Collimator apertures get small (->wakefields) 

‣ Tuning may become more challenging 
• In addition 
‣ Major change of optics during push-pull will strongly influence tuning 

time (luminosity and potentially backgrounds) 
- and therefore recovery time 

‣ Longer L* has higher performance risk 
• Can we quantify these things? 
‣ We can try. But really requires substantially simulations of tuning etc. 

• Change Request formally submitted by Glen White and myself


