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Simulation Parameters

« use Peter Tenenbaum’s Lucretia® simulation code

* included

— perfect beam from Damping Ring (¢,=2%x10° m, y£y=3><10'8 m) ... errors
begin after extraction septa, unless otherwise noted

— perfect Final Focus

— dipole errors?: AY = 100 ym (rms)

— quadrupole errors: AX =50 pm, AY = 30 pm, AB = 0.3 mrad (rms)

— sextupole errors: AX = 50 pm, AY = 30 um, A8 = 0.3 mrad (rms)

— BPM resolution: 5 um (rms)

* notincluded

— wire scanner rolls: | 6| < 0.2° (uniform)

— wire scanner beam size errors: 0 = 0,(1+A0 g/4tive) A0 apsolute
— quadrupole strength errors (AK/K)

— BPM offsets

— BPM rolls

— tuning in FF

Thttp://www.slac.stanford.edu/accel/ilc/codes/Lucretia/
2EXT dipoles BH1 and BH2 are assumed to have nonzero sextupole components
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Simulation Procedure

apply errors
steer flat (EXT only)
3. launchinto FF

— use 2 virtual correctors
— steer to 2 virtual BPMs (one at the IP and one 90° upstream)
— virtual BPMs are perfect

4. measure dispersion in diagnostic section

— scan input beam energy
— measure orbits
— fit position vs energy at each BPM

5. correct dispersion in diagnostic section

— back-propagate measured n to start of diagnostic section to get n, and n’,
— use QF1X + QF6X multiknobs for n, and n',
— correct n, and n', using skew quads in inflector (thin lenses at quad centers)

6. correct coupling

— scan 4 skew quadrupoles sequentially
— deduce projected g, from wire scanner measurements
— set each skew quad to minimize projected €,
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errors only (100 seeds)
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errors, FF launch
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Mark Woodley, SLAC

errors, steer flat, FF launch
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errors, steer flat, correct coupling, FF launch

3 1 70
5 o 7 5 N
£ e + £ B0
< 1# G g N =3 +
< gt AR e
7 #— _________ = - + +=
S s +—|“jf_,-_$tﬁ:|q_++'f|.#+ 5 ° a0 }4__]_'_"' i ﬁi"_.tl‘""_i
AT S SV S S - . B pl PRS- R TP
i N o | s
Py I . A ¥ - 0 £0 100
0 ad 100 ] 50 100
1 1 " - 70
& Z 05 4 +
£ 05 £ 4 My o+ oy o0
% +4+ LU S| - S e A 3
S okl T Bt B :
R _Hjj—'.hfhﬂ_ +—_|¥ﬂ|_- L :H:F :FF_ i 05 + _'.]_ ++ + | i —tl' +
ﬁ ++J‘:I-+¢ + s 2 +¢"-|:|'_"+# ++ il +f T '_'|'_++ P -:
a5 3 + H ar
& z = au-mﬁmi%#iwﬁ
-1 : 1.5 - 0 A0 100
0 50 100 0 &0 100

Note: red lines represent maximum integrated
strength of IDX skew quad (KLmax = 0.1 T)

30

387 x40

20

10

iH]

40

20

40 a0 60 70
o, (e
M4£49

40 50 B0 70
e, (nm)

Mark Woodley, SLAC 3rd ATF2 Project Meeting, December 18-20, 2006



errors, steer flat, correct n,, correct coupling, FF launch
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n, vs n', at exit of KEX2 (start of diagnostic section)
100 seeds after steering EXT

DPY VS DY
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n, vs n', at exit of KEX2 (start of diagnostic section)

perfect EXT; scan each skew quad

Yertical Dispersion at MDISP From Skew Quads
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both n, and n’, can be corrected with any single skew quad!

Yertical Dispersion at MDISP From Skew Quads
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n, correction: residual x-y coupling

Ru
Ryt
Ry
Ru

Qx,y

R, R: Ru]
R, Rs Ry {A B}
R, Rg Ry| [C D
Ro Rs Ry

_ 1 (B, O
B \/ﬁy -a,, 1
P=Q'A"BQ,

A=tr(PP")

2 =|A[" €2 +|Cl" €2, +|A[ £,08,01

2 =|C" &2 +|A[" €2 +|A[ 48,04

Mark Woodley, SLAC

3rd ATF2 Project Meeting, December 18-20, 2006

14



Scheme 1: 2 skew quads
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Scheme 2: 2 skew quads

D02 + 505 — DY = H1.001 m
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Scheme 3: 2 skew quads

503 + 504 — DY = H1.001 m
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Scheme 4: 4 skew quads
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Scheme 5: 4 skew quads

S02 + 503 + 504 + 5056 — DY = H1.001 m

Inl_l — -

T T T T 01T T
0EH — X | | | |
! | | | sz s@3
nsp— — 50 1
' | | | | Bx = 14.557 101.073
| | | | ox = -18.187 -34.197
0.4 - nx = 0.177 0.209
| | | | By = 118.109 28.629
N | | | | ay = 10.711 22.275
G 03T T Aux = - 1.460
™ | | | sy _ 0.951
02k | | | | i kl/klmax = 0.042 -0.028
| | residual = 4.3953e-004
01F | | -
||
0
. || | | .
0 5 10 1 20

Mark Woodley, SLAC

3rd ATF2 Project Meeting, December 18-20, 2006

23



36.4+0.9

40 15
—~ 38+ T + + T
E N g ek o ]
= dey e A
"o sl A A e M TR
T L L R T
+ = o+
+
Y R -
50 100 40
o, (nm)
y
Scheme 5 309402
32.5 30
32 + 20
3
£ 315 n
o + T+
Tosfhe e e e
et e R
30.5 0
0 50 100 30.5 31 31.5 32 32.5
ve, (nm)
1 1 33— 1
x x
% % c 2 + ®©
@®© i @®© ) —+ .
g o b e g oo + +o+ é 1+¢+%+ﬁ ot b w é ° +
< et L bt oy gy ¥ 4 4 p + oot + At
=< | R W T R S L A R R 1 ~ o+ RO~ | T RO L s oL
S OFREETAELIEAIT S opsete thutloty S ol e e | g OWIRELpERER T
x AT < + + + X | T 4 A e ]
8 -0.5 8 -0.5 g A +: T % -0.5
T i
+ o+ . 4
-1 -1 -2 -1
0 50 100 0 50 100 0 50 100 0 50 100
1 1 1 1 T
+
X X H 4
é 0.5 .\ g 05| . g 05 g 05 4 . +++%:+++
aJ + + o+ a * 4.t < oy L~ + Lt T
+H I + .7 A 0 ot e S -
D ofidhan i T o et RaE S ohpfleathable B S RO
< P - A A S [P TRERTRRT e 208 b L D 4T
< 0 ¥ ++ + % +4 e N T
Uo) -0.5 8 -0.5 - ¢ 0.5 X1 +
¢ ¢}
+
-1 -1 -1 -1.5
0 50 100 0 50 100 0 50 100 0 50 100

Mark Woodley, SLAC 3rd ATF2 Project Meeting, December 18-20, 2006 24



Scheme 6: 4 skew quads
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Scheme 7: 3 skew quads
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Scheme 8: 3 skew quads
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Conclusions

« simulated system performance is adequate for the
achievement of ATF2 goal "A” (35 nm IP o,

« if small assumed quadrupole roll errors and vertical
dipole misalignments are the only sources of coupling,
skew correction seems unnecessary

 if quadrupole roll errors are increased by a factor of 10,
coupling correction provides 20% improvement in IP o,
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