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Summary of previous studies for MQMSummary of previous studies for MQM--
type quadrupolestype quadrupoles
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Influence of Influence of MQMsMQMs on on 
DA was first checked DA was first checked 
using an MQusing an MQ--like field like field 
quality (as of 9901 error quality (as of 9901 error 
tables for tables for MQsMQs): visible ): visible 
effect on DA found effect on DA found 
(about (about 1 1 σσ –– see see 
ChamonixChamonix 2004).2004).
When results of warm When results of warm 
magnetic measurements magnetic measurements 
were made available, were made available, 
these values were used these values were used 
as estimates of field as estimates of field 
quality: a less quality: a less 
pronounced effect was pronounced effect was 
found (marginal on found (marginal on 
minimum DA minimum DA -- see FQWG see FQWG 
21/09/04).21/09/04).

MQM (geometric at 17 mm, units)MQM (geometric at 17 mm, units)
bb66(persistent at inj)=(persistent at inj)=--7.47.4

nn bbnn σσbnbn aann σσanan

33 --0.190.19 1.091.09 --0.100.10 1.561.56

44 0.240.24 0.570.57 0.380.38 0.980.98

55 0.020.02 0.450.45 0.250.25 0.400.40

66 5.315.31 0.840.84 --0.090.09 0.210.21

77 0.010.01 0.120.12 0.000.00 0.130.13

88 0.010.01 0.070.07 --0.050.05 0.110.11

99 --0.010.01 0.050.05 0.000.00 0.050.05

1010 0.300.30 0.090.09 0.020.02 0.020.02

See See LHCLHC--PR 735PR 735



New tracking studies New tracking studies -- II
Aim: to evaluate target error tablesAim: to evaluate target error tables
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 measurement results of 22 (based on measurement results of 22 MQWsMQWs))
Expected error tables for cold D1s, D2s, Expected error tables for cold D1s, D2s, 
D3s and D4sD3s and D4s
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)
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New tracking studies New tracking studies -- IIII
Procedure:Procedure:

Random errors in Random errors in MQMsMQMs: : 
assumed constant and equal to measured onesassumed constant and equal to measured ones

Systematic Systematic multipolesmultipoles in in MQMsMQMs: : 
changed one by one. Five values considered changed one by one. Five values considered 
(including nominal one). Step is 1 unit(including nominal one). Step is 1 unit
MultipolesMultipoles from b3 to b10 are variedfrom b3 to b10 are varied
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MQMsMQMs tracking results tracking results -- II

y = 0.1529x2 + 0.0501x + 10.724
R2 = 0.9001

0

2

4

6

8

10

12

14

16

-2.5 -2.0 -1.5 -1.0 -0.5 0.0 0.5 1.0 1.5 2.0 2.5

b3 (units)

M
in

im
um

 D
A

 (s
ig

m
a)

Minimum (angles) Minimum (seed)
Minimum (angles) Average (seed)

08/02/200508/02/2005 MG MG –– LOC MeetingLOC Meeting 55



MQMsMQMs tracking results tracking results -- IIII

y = -0.069x + 11.249
R2 = 0.1831
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MQMsMQMs tracking results tracking results -- IIIIII

y = -0.197x + 10.994
R2 = 0.5695
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MQMsMQMs tracking results tracking results -- IVIV

y = -0.047x + 10.592
R2 = 0.1483
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MQMsMQMs tracking results tracking results -- VV

y = -0.25x + 10.957
R2 = 0.9523
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MQMsMQMs tracking results tracking results -- VIVI

y = -0.066x + 11.377
R2 = 0.1002
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MQMsMQMs tracking results tracking results -- VIIVII

y = 0.086x + 11.209
R2 = 0.2318
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MQMsMQMs tracking results tracking results -- VIIIVIII

y = -0.062x + 11.285
R2 = 0.0888
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Summary of studies for Summary of studies for MQMsMQMs
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., but b7.
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: 
results to be analysed.results to be analysed.
Tracking taking into account Tracking taking into account hysteresishysteresis
effects to be done.effects to be done.
Effect of beam screen? Effect of beam screen? 
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First part of tracking studies for MQY First part of tracking studies for MQY 
quadrupolesquadrupoles

Aim: To determine harmful Aim: To determine harmful multipole(smultipole(s))
Errors used in the tracking campaign (to be Errors used in the tracking campaign (to be 
compatible with previous studies compatible with previous studies –– see see LHCLHC--
PRPR--771771):):

Measured errors for MBsMeasured errors for MBs
0210 errors for MQs0210 errors for MQs
Expected errors for D1s, D2s (see Expected errors for D1s, D2s (see LHCLHC--MBRMBR--
ESES--0001 rev 20001 rev 2 and also and also BNL Magnet Division BNL Magnet Division 
Note 598Note 598--32)32)
MQsMQs--like errors for MQMslike errors for MQMs
MQsMQs--like errors for like errors for MQYsMQYs
Old signs for error routinesOld signs for error routines
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MQYsMQYs tracking resultstracking results
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Summary of studies for Summary of studies for MQYsMQYs and outlookand outlook
MQY (geometric at 17 mm, units)MQY (geometric at 17 mm, units)

bb66(persistent at inj)=(persistent at inj)=--1.61.6

bbnn σσbnbn aann σσanan

--0.020.02 1.131.13 --0.100.10 0.600.60

0.030.03 0.160.16 0.000.00 0.310.31

0.010.01 0.170.17 --0.010.01 0.180.18

1.221.22 0.220.22 --0.160.16 0.070.07

--0.010.01 0.020.02 0.000.00 0.020.02

0.030.03 0.050.05 --0.010.01 0.040.04

0.010.01 0.010.01 0.000.00 0.010.01

--0.370.37 0.010.01 0.010.01 0.010.01

Assuming MQAssuming MQ--like field like field 
quality for quality for MQYsMQYs
quadrupoles:quadrupoles:

Skew Skew multipolesmultipoles have critical have critical 
impact on DA.impact on DA.
HighHigh--order normal order normal multipolesmultipoles
have a critical impact on DA.have a critical impact on DA.

Target field quality will be Target field quality will be 
determined starting from determined starting from 
measured measured multipolesmultipoles (same (same 
approach as for approach as for MQMsMQMs):):

Scan over skew Scan over skew multipolesmultipoles
Scan over normal Scan over normal multipolesmultipoles

See See LHCLHC--PR 735PR 735
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