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Observations

Measurements from June 2012.

Injection optics, using aperture kicker.

MOQO's were powered.

Amplitude dependent coupling dQmin was observed.
dQmin was around 0.03
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Observations W

Single particle emittance (action)

Exy = 2Jxy

Action measurement

1 & (0.54,,)°

2Jxy = 3.,

Nbpm 7

Nppm is the number of BPM's, A is the peak-to-peak amplitude.
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Observations W
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FIG. 7: Modelled and measured variation in the tune-split
with vertical kick amplitude at nominal injection optics.
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Observations W
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FIG. 9: Comparison of the modelled and measured eprax of
kicks in the horizontal or vertical planes at nominal injection
optics.
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Observations
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Possible Sources W

@ Skew octupoles
e Normal octupoles + linear coupling (effectively skew oct.)
@ Sextupoles + skew sextupoles

@ Sextupoles 4+ coupling
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Simulations W

Only simulate kicks in vertical plane (for now).

Track 1 particle in ptc_track, with starting x,y in IP3, for
each kick.

Always start with x = 0.5 mm (lowest kick in y).

Look at @« — @, as a function of action from getkick.out,
GetLLM with all files in one run.

Look at d@i» from getcouple.out from independent runs of
GetLLM.
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Simulations

oMC

Base Machine with Known Misalignments/Errors
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Simulations W

Base Machine with Known Misalignments/Errors
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Simulations

oMC

Example - Removing A4 errors in dipoles
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Simulations W

Example - Removing A4 errors in dipoles
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Simulations

oMC

Removing all sources of linear coupling
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Removing all sources of linear coupling

Simulations
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Simulations W

|deal Machine w/coupling

Ideal machine, dQmin is matched to 0.01, MQO's are powered. )
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Simulations W

Ideal Machine w/coupling - No MO's

Ideal machine, dQmin is matched to 0.01, MQO'’s are not powered. )
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Analytical W

Hamiltonian

if(i— _ j, _k I, _m
H=>"%" By im0 =RV Bwxt (=m) by it - hi hy
w jkim

Kyn1+ idyp_q itk Im
.| ,n—1 ,n—1
hth— =2J hw,jk/m = —"*tm .‘;./!nk! T m!w2nn /sz,x,@w%y

Hamiltonian - Linear + NL Coupled Motion

H=>"(hwz1001 + hw 21012 + hu 10122y ) €10+~ Pwslptp .

)

N2
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Analytical W

Normal Octupole Terms

4.

X" 1 hagoo, h3100, 22001300, hoaoo
4.

¥ hooso, hoos1, hoo22hoo13, hoooa

2. 2.
xy* : hao20, h2011, h2002, h1120, h1111, h11025 h0220, ho211, ho202
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Analytical W

Coupled Basis

¥ = hi+2iforohy + 2ifoi01hy
& = hy —2ifigioh) — 2ifioo1h,
= S+ 2ifio1hy + 2iforo1hy
& = hy —2ifigiohy — 2ifori0hy
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Analytical W

The Additional Hamiltonian, to first order

OH
AH:Za—mx(gJ—hj)
J

Ho = By jime UKot U=mdws] i o el o
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Analytical W

2iHo|

+ % (h;/i- fw7011oei(_¢w,x+¢w,y) + h; fW,OlOl ef(—¢w,x_¢w,y)>
hx
k ; _ i _
- (h;r fuw,1010€ P> T0wr) 1 ho £, 001 €/ (9 ¢W’Y))
hx

(h;r fu 10018 (P ¥ Pw) 4 hE £ 6100 ei(f‘z’w’xww’y))

(hj 10106 FOwx0wy) 4 p fw,OllOei(_¢W’X_¢w’y))
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Analytical W

2101terms : 6ihy, 3100w 0101, —4ihw 2002fw,0110,
— 4ihy 1102fw,1010, 2ihw 2011 fw 0101,
— 4ihy 2200fw,1001, 2ihw, 1111 fw,1001

1012terms : —2ihy, 1102fw,1010, 4ihw 2011 fw 0101,
4ihy, 2002fw,0110, —0ihw 0013 fw,1010
4ihy 0022fw,1001, —2ihw,1111fw,1001
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Analytical W

Inserting hy, jkim, we get

iK

+ Bw,y(—fw,0110 — 2fw 1010 + fw,0101 + 2fw,1001)

kw2101 =

iKw3
%[ﬁw,x(fw,mm + 2f 0101 — fw,1010 — 2fw,1001)

+ Bw.y(fw,1010 — fw,1001)]

hw 1012 =

D)
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Analytical

Implementing in metaclass

000 25000 30000

0 5000 10000 15000 20000 25000 30000
Distance from IP3 [m]

22 /24



Analytical

Implementing in metaclass

N2
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Analytical W

Next Actions

@ Toy model to understand the effect better
@ Check analytical formula thoroughly for errors

e Figure out the importance of sextupoles + skew sext./coupling
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