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Scan of skew components for MQM Scan of skew components for MQM 
quadrupolequadrupole magnetsmagnets
Progress on studies for MQY quadrupolesProgress on studies for MQY quadrupoles
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Summary of studies for Summary of studies for MQMsMQMs (from (from 
previous LOC meetings)previous LOC meetings)

Minimum DA with measured field quality is Minimum DA with measured field quality is 
10.8 10.8 σσ
Almost no dependence on systematic Almost no dependence on systematic 
multipolesmultipoles, but b7 when , but b7 when bnbn is changed by is changed by ±±2 2 
units around measured systematic value.units around measured systematic value.
Based on previous observation, anBased on previous observation, an uncertainty uncertainty 
of 1 unit (corresponding to a variation of of 1 unit (corresponding to a variation of bnbn
of of ±± 0.5 units) has been assumed. 0.5 units) has been assumed. 
Tracking with such field quality, i.e.Tracking with such field quality, i.e.
measured measured multipoles+uncertaintymultipoles+uncertainty, done: , done: 
mminimuminimum DA 11.28DA 11.28..
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New tracking studies for New tracking studies for MQMsMQMs: : 
scan over skews scan over skews -- II

Tracking settingTracking setting--up:up:
Injection energyInjection energy
Measured errors in Measured errors in MBsMBs
Target errors for Target errors for MQsMQs (AL)(AL)
Shift of b6 for Shift of b6 for MQsMQs in two sectorsin two sectors
New measured error tables for New measured error tables for MQWsMQWs (based on (based on 
measurement results of 22 measurement results of 22 MQWsMQWs))
Expected error tables for cold D1s, D2s, D3s and Expected error tables for cold D1s, D2s, D3s and 
D4sD4s
New signs for the error routines (AL)New signs for the error routines (AL)
Initial field quality for Initial field quality for MQMsMQMs: measured : measured 
multipolesmultipoles (systematic and random)(systematic and random)
No uncertainty in the normal No uncertainty in the normal multipolesmultipoles
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MQMsMQMs tracking results tracking results -- II

y = 0.04x2 + 0.03x + 10.821
R2 = 0.7946
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MQMsMQMs tracking results tracking results -- IIII

y = 0.012x + 10.883
R2 = 0.1374
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MQMsMQMs tracking results tracking results -- IIIIII

y = 0.086x + 10.907
R2 = 0.6768
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MQMsMQMs tracking results tracking results -- IVIV

y = 0.014x + 10.911
R2 = 0.1167
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MQMsMQMs tracking results tracking results -- VV

y = 0.08x + 11.054
R2 = 0.1818
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MQMsMQMs tracking results tracking results -- VIVI

y = -0.076x + 11.076
R2 = 0.2694
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MQMsMQMs tracking results tracking results -- VIIVII

y = 0.059x + 10.892
R2 = 0.3513
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MQMsMQMs tracking results tracking results -- VIIIVIII

y = 0.039x + 10.899
R2 = 0.3639
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MQMsMQMs tracking results tracking results -- IXIX
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MQMsMQMs tracking results tracking results -- XX
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Summary of tracking results for Summary of tracking results for 
MQMMQM--like quadrupoleslike quadrupoles

Minimum DA for errors in Minimum DA for errors in MBsMBs, , MQsMQs, , MQWsMQWs, cold D1s, , cold D1s, 
D2s: D2s: 11.3811.38
Minimum DA for errors in Minimum DA for errors in MBsMBs, , MQsMQs, , MQWsMQWs, cold D1s, , cold D1s, 
D2s, D3s, D4s: D2s, D3s, D4s: 11.0711.07
Minimum DA for errors in Minimum DA for errors in MBsMBs, , MQsMQs, , MQWsMQWs, cold D1s, , cold D1s, 
D2s, D3s, D4s, MQM: D2s, D3s, D4s, MQM: 10.8310.83 ((UNC. = 0 for UNC. = 0 for bnbn) ) 
Minimum DA for errors in Minimum DA for errors in MBsMBs, , MQsMQs, , MQWsMQWs, cold D1s, , cold D1s, 
D2s, D3s, D4s, MQM: D2s, D3s, D4s, MQM: 11.2811.28 ((UNC. = 1 for UNC. = 1 for bnbn) ) 
Minimum DA for errors in Minimum DA for errors in MBsMBs, , MQsMQs, , MQWsMQWs, cold D1s, , cold D1s, 
D2s, D3s, D4s, MQM: D2s, D3s, D4s, MQM: 11.4711.47 ((UNC. = 1 for UNC. = 1 for bnbn, UNC. , UNC. 
= 1 for an= 1 for an))
Minimum DA for errors in Minimum DA for errors in MBsMBs, , MQsMQs, , MQWsMQWs, cold D1s, , cold D1s, 
D2s, D3s, D4s, MQM: D2s, D3s, D4s, MQM: 11.3811.38 ((UNC. = 1 for UNC. = 1 for bnbn, UNC. , UNC. 
= 2 for an= 2 for an))
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Tracking studies for Tracking studies for MQYsMQYs: scan over : scan over 
skew and normal skew and normal multipolesmultipoles-- II

Tracking settingTracking setting--up:up:
Injection energyInjection energy
Measured errors in Measured errors in MBsMBs
Target errors for Target errors for MQsMQs (AL)(AL)
Shift of b6 for Shift of b6 for MQsMQs in two sectorsin two sectors
New measured error tables for New measured error tables for MQWsMQWs (based on (based on 
measurement results of 22 measurement results of 22 MQWsMQWs))
Expected error tables for cold D1s, D2s, D3s and Expected error tables for cold D1s, D2s, D3s and 
D4sD4s
New signs for the error routines (AL)New signs for the error routines (AL)
Initial field quality for Initial field quality for MQMsMQMs: measured : measured 
multipolesmultipoles (systematic and random) with (systematic and random) with UNC. = 1 UNC. = 1 
on on bnbn
Measured Measured multipolesmultipoles for MQY field qualityfor MQY field quality
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MQYsMQYs tracking results tracking results -- II

y = -0.5714x2 + 0.1357x + 11.267
R2 = 0.4508
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MQYsMQYs tracking results tracking results -- IIII
y = -10.00x2 + 1.60x + 11.43

R2 = 0.93
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MQYsMQYs tracking results tracking results -- IIIIII

y = -0.7679x2 - 0.2057x + 11.078
R2 = 0.082
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MQYsMQYs tracking results tracking results -- IVIV
y = -0.385x + 11.106

R2 = 0.3445
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MQYsMQYs tracking results tracking results -- VV
y = 0.54x + 11.01

R2 = 0.338
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MQYsMQYs tracking results tracking results -- VIVI
y = 1.405x + 11.53

R2 = 0.7945
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OutlookOutlook
Still missing:Still missing:

MQM: MQM: 
hysteresishysteresis

MQY: MQY: 
complete extended scancomplete extended scan
hysteresishysteresis

Global verification of target both at injection Global verification of target both at injection 
and in collisionand in collision
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