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Skew Quad, Different Settings 

Studies 

14.12.2011 

QS1    -2  A 

QS2    -7  A 

QS3     2  A 

QS4     2 A 

 

Qx ~ Qy ~ 26.85 kHz 

Small spot 

File 25.10.2011 

QS1    -9  A 

QS2    -7  A 

QS3     7  A 

QS4     5 A 

30.11.2011 

QS1   -2  A 

QS2    3  A 

QS3   -5  A 

QS4    5  A 
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MAD-X Recent Optic 

@ TITLE            %16s "PETRA III-20 DWs“                      Reference 72 deg optics 

@ ORIGIN           %19s "MAD-X 5.00.00 Linux“                72/180 = 0.4 = 2 x 0.2 

@ DATE             %08s "14/12/11" 

@ TIME             %08s "14.55.20" 

*           NAME                  S               BETX               BETY                MUX                MUY                 DX  

$             %s                %le                %le                %le                %le                %le                %le  

           "QD"              75.597        6.291921015        23.88571015       0.9814967683      0.8385974882       0.4164139895 

           "QF"              82.797        23.82152024        6.319937135        1.081523              0.9382176371      0.7828433349 

           "QD"              89.997        6.314845684        23.74737252        1.181343619        1.038168336        0.4401759248 

           "QF"              97.197        23.79855565        6.274666782        1.28121557           1.138539983       0.800205456 

STANDARD OPTIC                                            1 kHz  < ~ > 0.008 

Q1    36.12746545       ~  16.6 kHz                                                               14.92 kHz          

Q2    30.28940562       ~  37.7 kHz                                                               37.57 kHz 

                          k                               k * 0.7028                     I                         6.12.2011 

QD_K1  =  -0.2400210940      -0.1686868248632        439.993629  A         QD : 443    A 

                                                  

QF_K1  =   0.2402316968        0.16883483651104      440.380228  A         QF:  442.3  A 

                                                                                      k2I  2010  petrae  QA_550   6.0 

 

Magnet effective lengths 

    QA_L   = 0.7028  

Magnet Iron lengths 

    QA_L   = 0.660  
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Skew Quads 

*           NAME                  S               BETX                   BETY                   MUX                    MUY                  

$             %s                %le                %le                %le                %le                %le                %le  

          "QS1"         1982.641298        14.20073158        10.98670304        31.81925815        26.14180591   

          "QS2"         1989.559298        13.89297785        12.02529491        31.87845871        26.28060884   

          "QS3"         2043.399298        16.17918728        10.10105016        32.56161631        27.01289318   

          "QS4"         2050.317298        11.34415067        13.52583677        32.62420494        27.14638537    

 

Skew Settings from Studies 14.12.2011 

 

QS1,2,3,4 is QA1_120 magnet, effective length 1.0426 m 

 

QS1    -2 A      k*L = -1.29001863e-03   1/m  k =-1.2373e-03    1/m**2 

QS2    -7 A      k*L = -4.30087324e-03   1/m       -4.1251e-03 

QS3     2 A      k*L =  1.29001863e-03   1/m         1.2373e-03 

QS4     2 A      k*L =  1.29001863e-03   1/m         1.2373e-03 

 

 

Calibratrion: 

                       k*L =  0.01 1/m  =  10.0e-03  1/m        17.1 A 
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Skew Quads – in the complex plane 

QS4 

 

QS1 Tune with coupling 

1) Random tilts 

2) Skew Quads 
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MAD-X,  simulation with tilt errors 

SELECT,flag=ERROR,CLASS=QA,pattern="^q"; 

ealign, dpsi:=1.0E-03*tgauss(sd); 

SELECT,flag=ERROR,CLASS=QA,pattern="^q",CLEAR; 1.0  mrad tilt error 

 

Gajendar’s, 

seed  54008300 

QS1_K1=6.7483e-04     (  1.04 A) 

 

QS4_K1=8.1034e-03     (14.4   A) 

START MATCHING 

VARY,NAME=QF_K1, STEP=0.00001; 

VARY,NAME=QD_K1, STEP=0.00001; 

GLOBAL,SEQUENCE=RING,Q1=36.205; 

GLOBAL,SEQUENCE=RING,Q2=30.205; 

MATCH SUMMARY 

Node_Name                  Constraint   Type  Target Value       Final Value        Penalty 

-------------------------------------------------------------------------------------------------- 

Global constraint:         q1           4     3.62050000E+01     3.62024922E+01     6.28916040E-04 

Global constraint:         q2           4     3.02050000E+01     3.02075079E+01     6.28975413E-04 
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MAD-X Orbit with Skew Errors, PCH (s = 9 m) : 10 mu rad  
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MAD-X Orbit with Skew Errors + Quads, PCH : 10 mu rad  

Xmax: 

0.3 mm 

 

Ymax: 

0.02 mm 

Coupling in 

Terms of tunes 

is corrected - 

but not the orbit ! 
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Conclusion 

• Coupling could be compensated with skew quads 

 

 

 

• The settings deviate from a small beam spot at the interferometer beam line 

 

• QS1 and QS4 are almost orthogonal 

 

 

 

 

• Simulation with 1 mrad tilt 

• Coupling can be compensated 

• Strength of skew quad ~ equal to Studies in Dec. 2011 

 

 

 

• Correcting the coupling in terms of tunes has implications on the orbit ! 

• This needs further studies 


