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Education (CLASSE)

Effects of Horizontal and Vertical Sextupole Misalignments

Sextupole X and Y weighted average offsets from K2 scans (mm)
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Cornell Laboratory for

Accelerator-based Sciences and
Education (CLASSE)

Sextupole Calibration Data

Two methods of measuring horizontal misalignments
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Cornell Laboratory for

Accelerator-based Sciences and 3
ducation (CLASSE) Comparison of the two methods

Correlation Difference
Weighted averages of horizontal offsets (mm) Weighted averages of horizontal offsets (mm)
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Cornell Laboratory for

Accelerator-based Sciencesand - Hgrizontal and vertical misalignments from the K2 scans
Education (CLASSE)

Sextupole XandY welghted average offsets from K2 scans (mm)

T I S S O Tt M S T =
TR T A e e L
« iR = o o yi= e s S S= o °. ..
T | e s 3 3 e
SE B sl o0 A e TSNS S — R— T
= F* oo °°, S 1 SIS e S E N S
~ OF 0 0 i@ 0 St g . i e e e e s
N - °_eo 8 ®ge ° v Lamee
S e I R I et e ]
.: - . [ : 3 ]
Q -2 e S e e e
TR ;,,,,,;,,,,74,,,sextupo,l€s ,,,,,,,,,,,,,, e e IR Nl

ol s Ty A i HE e ey St e

_5 :\ 1 | B | | 1 | I | | ‘ | | I | ‘ MR b | ‘ | | | ‘ [ | 1 | ‘ | Ll | l | /2SS | i | \:

10 20 30 40 50 60 70 80 90

5 :\ T I 1 T 1 1 T T ‘ T 7T ‘ | ‘ F T T 1 ‘ =1 1 ‘ e [ R L i T Y:

§ Sl 5k 6 s 4 o5 e 4 o £

e R AR L A R R =
- CHEY 3 : : s e
S ARHRE i S R S T e E
% O e L T B e e -
~ :.‘?0.0“.3..0.. o o, e e e, ® oop .o. E
S 0 B § B & ? """ SR S ety Mt : oj """""""" i.. """ =
= TN eE N R N TS T s E
s - el | } L

A e L R L -
= g é J | 1

4 R AT I S TN T R Y ST E

i I =

_5 :\ 1 | | 1 | 1 ] | 1 | 1 ‘ 1 | | 1 ‘ 1 | 1 1 ‘ 1 | | Il ‘ 1 | 1 | ‘ 1 | 1 | ‘ 1 | 1 | [ | \:

10 20 30 40 50 60 70 80 90

Sextupole number

I ——
15 February 2023 Effects of the Sextupole Misalignments /J.Crittenden 4/7



Cornell Laboratory for

Accelerator-based Sciences and E ffe cts on ¢ h rom atiCity

Education (CLASSE)

Before modeling misalignments

X | Y
Model Design | Model Design
Q 16.55574 16.55574 12.63565 12.63565 ! Tune

Chrom 0.99589 0.99589 1.01391 1.01391 ! dQ/(dE/E)

J damp 1.22134 1.22134 1.00000 1.00000 ! Damping Partition #
Emittance 2.765E-08 2.765E-08 2.806E-14 2.806E-14 ! Meters
Alpha_damp 2.142E-04 2.142E-04 1.754E-04 1.754E-04 ! Damping per turn

14 -2.553E-02 -2.553E-02 1.029E-37 1.029E-37 ! Radiation Integral
5 7.375E-05 7.375E-05 1.252E-39 1.252E-39 ! Radiation Integral

After modeling misalignments

X | Y
Model Design | Model Design
Q 16.56685 16.55574 12.65322 12.63565 ! Tune

Chrom 1.03693 0.99589 1.02351 1.01391 !dQ/(dE/E)

J damp 1.22027 1.22134 1.00061 1.00000 ! Damping Partition #
Emittance 2.761E-08 2.765E-08 3.089E-10 2.806E-14 ! Meters
Alpha_damp 2.140E-04 2.142E-04 1.755E-04 1.754E-04 ! Damping per turn

14 -2.541E-02 -2.553E-02 -7.005E-05 1.029E-37 ! Radiation Integral
I5 7.357E-05 7.375E-05 6.749E-07 1.252E-39 ! Radiation Integral

.
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Cornell Laboratory for

e Effects on phase and coupling

After introducing misalignments
Before modeling misalignments Tunes adjusted, but no phase or orbit correction

Homzomtol Phase (deq) [Dato - Modeﬂ 19— Hor|zomtol Phase (deq) fQoto i Model] iRi
o e e o T T T T 2023-JAN—31 07:05:38 e e e e e e e T e e BT i) 907 SN =31 07:05:58
£ = q CHESS-U_6000MEV_20190904_NEW L e L pel e e B A ot
F L ! 4 o = = | | | Dat: phase.29599
E jEeia) 3 Dat: phase.29599 6 L 1 , — LR
E [ ] Ref: NONE o F o Tl | ] Ref: NONE
9 o ] CESR Set: 166621 | r N \eh HOATIE g =CEoR Sotaloeo2
i= | 3 Route: CHESS_6000_DEVEL = or R4 1| TGRS eg 00 DEVEL
AE | 4 RMs = 3999 o E ¥ i Sl
3 Average = 0.000 = E ! ! ! ] Average = 0.000
E - ; i ]
L —12 el
S DIZUWOWOWOWND U —=D=0 =0 =M =N W
O» UO=Ess=ss=s=s=ss=sss=sMmmmmmmmmm OX» O
Vert\co\ Phose (deq) [Data — Model] - \/ert\ca\ Phose (deq) [DOtG — Model]
T i 2 T T T T 1T T T RMS = 07
F)] L. o [ =0 o e el el aenli=] s 1 2S. == H51008 N | T ] S 3.075
E h ] ! 3 Average = 0.000 - ' | 1 ] Average = 0.000
1 | 3 6 ! =
5 + i — L [ | i
= E B E o C i ]
= o P 1 - i= (0] T T i =1
& | e T Ry | .
hiE : (! . -6 : t : —
iy | 3 L | | | 4
- ] ] ] a L ] ‘ | i
= 10 B 0t i . i i ok A . | R i o W i i e —12 I, | NEie] [<B4TIB &1 e s B LSS
O ORE 0 OFEd 0o 06 0 0 S OEE GO R0 O F | TROE 20 R 0HES ) 0 WO ZO 30 40 50 50 70 80 90 WOO 110 120 130 140 150
G ar Ot(ﬁ Model] *]Ll\w g Cbar [Data — Model] 1xl imitedx
0.04FITN T - T 7 T T ' T RMS = 0.058 02T T T T T T T T T T T T T P T P T T T T T Tl "] "] RMS= 0092
N E 3 Average = —0.002 N o1} _| Average = 0.003
o 0.02F ] N C ]
o oF, = SIE 0 =]
a E E a r 5
0*0-024 = O-0.11 i
—0.04E 1 3 02 -ll i i i [ R I [k [ i)
0.04F 3 RMS = 0.017 02T T T T T T T T T ] " T "L ] " T T 7 "] RMS= 0076
N E 3 Average = 0.000 Q] 0.1k _| Average = 0.011
< 0.02F e < B .
9 oF = o Of o
E E o - i
O -0.02F = e -0 -
70‘04:‘- 1 1 L L 1 L L E 5 7) I a1 oo i 1 o s 64 s o B | e[ s s 1160

The rms phase difference of the model to the measurement increases from 4.0 to 4.6 degrees.
The coupling increases from 1.7 to 7.6 %.

Verified that this error can be corrected with skew quads within their set limits.
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Cornell Laboratory for Effects on dynamic aperture

Accelerator-based Sciences and

Education (CLASSE) (Suntao’s view _da CesrV script)

Before modeling misalignments i ..
After modeling misalignments

dynamic aperture
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No large effect on the dynamic aperture.
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