
Axis determination of the units 21-27 of the QFM magnets 

Reference system defined by survey instrument using rails identical to those 
used on the girders, in order to allow a reproducible placement of each unit  

under study.   
No cooling water used, measuring current 5A 

Adjust linear stages carrying the wire so as to place the wire center 
 aligned on the nominal axis. 

Track home position with Faro at each magnet 
Magnet units 24 and 25 flipped to validate ref system 

Global accuracy +/- 30 microns

Ph Lerch, August 6 2018

data folder /afs/psi/group/magnet/meas/SwissFEL/qfm/2x, x runs from 1 to 7



magnet date last 
magax file

mean T (C)      
    air / magnet

dx / dy 
stages (mu)

asym 
dx (mu)

wh1 (stages-Faro) 
dx / dy (mu)

wh2 (stages-Faro) 
dx / dy (mu)

QFM21 
MAG 3463

25.07 16h05 28.8 / 26.3 -260  /  -25 n/a 10 / 4 26 / 14

QFM22 
MAG 3464

25.07 09h46 28.8 / 27.7 -224  /  -72 n/a 5 / -17 -22 / -8

QFM23 
MAG 3465

24.07 16h17 28.7 / 25.7 -197  /  -61 n/a 4 / -12 -18 / -10

QFM24 
MAG 3466

12.07 08h21 25.4 / 26.7 -80 / 16 -92 -16  / 4 102 / -6

QFM24 flip 
MAG 3466

11.07 15h05 26.6 / 25.75 +104 / 21 92 16 / 14 -21 / -15

QF25 
MAG 3667

09.07 14h08 27.0 / 26.35 -101 / -14 -113 2 / 26 -24 / -15

QFM25 flip 
MAG 3467

09.07 18h52 28.0 / 26. +126 / -17 113 -4 / 16 -22 / -10

QFM26 
MAG 3468

25.07 12h05 28.8 / 26.5 -136  /  22 n/a 24 / 4 -26 / 0

QFM27 
MAG 3469

25.07 14h19 28.4 / 26.65 -116  /  -61 n/a 26 / -6 -14 / 10

summary QFM21 - 27

Ph Lerch, August 6 2018



two series of 20 and 7 magnets 
were investigated with the 

same instrumentation and methods.

the second batch (series of 7 units 2018) 
seems to have an average negative  

horizontal offset as well as a larger spread.
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                Magax data
 QFM 1 to 20 (batch 2014)
 QFM21 to 27 (batch 2018)

QFM 24

QFM 25 In order to validate the ref system,  
units 24 and 25 were flipped horizontally. 

The asymmetry of the results measures the  
offset in the ref system. This offset is within 

the accuracy achievable by the survey instrument

Ph Lerch, August 6 2018

QFM 24 QFM 25
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                Magax data
 QFM 1 to 20 (batch 2014)
 QFM21 to 27 (batch 2018)

QFM 24

QFM 25

Ph Lerch, August 6 2018

QFM 24 QFM 25

the linear stages carrying the wire as well as the  
geometrical survey of the position of the stages  
yield coherent results, except for two outliers.
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QFM25_3

axis offset given by stages diff (Faro-stages)

Ph Lerch, August 6 2018



QFM25_3_flip
flipping magnet measures H asymmetry 

+12 H  from ideal axis of symmetry 
 H HOME definition is valid   

axis offset given by stages diff (Faro-stages)

Ph Lerch, August 6 2018



QFM24_3_flip

axis offset given by stages diff (Faro-stages)

Ph Lerch, August 6 2018



QFM24_3
flipping magnet measures asymmetry 

-18H and +27V from ideal axis of symmetry 
HOME definition is valid   

axis offset given by stages diff (Faro-stages)

Ph Lerch, August 6 2018



QFM23_3

axis offset given by stages diff (Faro-stages)

Ph Lerch, August 6 2018



QFM22_3

axis offset given by stages diff (Faro-stages)

Ph Lerch, August 6 2018



QFM26_2

axis offset given by stages diff (Faro-stages)

Ph Lerch, August 6 2018



QFM27_3

axis offset given by stages diff (Faro-stages)

Ph Lerch, August 6 2018



QFM21_2

axis offset given by stages diff (Faro-stages)

Ph Lerch, August 6 2018


