
 0
 2
 4
 6
 8

 10
 12
 14
 16
 18

 0  2  4  6  8  10
 0

 0.05

 0.1

 0.15

 0.2

 0.25

 0.3
βx
βy
Dx
Dy
μx
μy

β
x
,y

 
[m
],

 
D
x
,y

 
[m
]

μ
x
,y

 
[r
a
d
/2
π
]

s [m]

FODO



-0.25

-0.2

-0.15

-0.1

-0.05

 0

 0.05

 0  2  4  6  8  10

dμx
dμy

d
μ
x
,y

s [m]

FODO (chrom)



-0.4

-0.2

 0

 0.2

 0.4

 0.6

 0.8

 1

 1.2

 0  2  4  6  8  10

wx
wy
wxp
wyp

w
x
,y

 
, 
w
x
,y
p

 
[m
]

s [m]

FODO (chrom)



 0

 2

 4

 6

 8

 10

 12

 14

 16

 0  2  4  6  8  10
 0

 0.05

 0.1

 0.15

 0.2

 0.25

 0.3
βx
βy
Dx
Dy
μx
μy

β
x
,y

 
[m
],

 
D
x
,y

 
[m
]

μ
x
,y

 
[r
a
d
/2
π
]

s [m]

Matched FODO



-0.5

 0

 0.5

 1

 1.5

 2

 2.5

 0  2  4  6  8  10

dμx
dμy

d
μ
x
,y

s [m]

Matched FODO (chrom)



-5

 0

 5

 10

 15

 20

 25

 0  2  4  6  8  10

wx
wy
wxp
wyp

w
x
,y

 
, 
w
x
,y
p

 
[m
]

s [m]

Matched FODO (chrom)



-20
-15
-10
-5
 0
 5

 10
 15
 20
 25
 30

 0  2  4  6  8  10

βx vs k1f
βx vs k1d
βy vs k1f
βy vs k1d

β
x
,y

 
[m
]

s [m]

beta vs params (order 1)



-20
-15
-10
-5
 0
 5

 10
 15
 20
 25
 30

 0  2  4  6  8  10

βx vs k1f
βx vs k1d
βy vs k1f
βy vs k1d

β
x
,y

 
[m
]

s [m]

beta vs fd (order 1)



-6x10-8

-4x10-8

-2x10-8

 0

 2x10-8

 4x10-8

 6x10-8

 0  2  4  6  8  10

βx vs k1f err
βx vs k1d err
βy vs k1f err
βy vs k1d err

E
rr
o
r 
o
n

 
β
x
,y

 
[m
]

s [m]

beta vs prms and fd diff (order 1)



-8

-6

-4

-2

 0

 2

 4

 6

 8

 0  2  4  6  8  10

αx vs k1f
αx vs k1d
αy vs k1f
αy vs k1d

α
x
,y

 
[m
]

s [m]

alfa vs params (order 1)



-8

-6

-4

-2

 0

 2

 4

 6

 8

 0  2  4  6  8  10

αx vs k1f
αx vs k1d
αy vs k1f
αy vs k1d

α
x
,y

 
[m
]

s [m]

alfa vs fd (order 1)



-1.2x10-8
-1x10-8
-8x10-9
-6x10-9
-4x10-9
-2x10-9

 0
 2x10-9
 4x10-9
 6x10-9
 8x10-9

 0  2  4  6  8  10

αx vs k1f err
αx vs k1d err
αy vs k1f err
αy vs k1d err

E
rr
o
r 
o
n

 
α
x
,y

 
[m
]

s [m]

alfa vs prms and fd diff (order 1)



-2
-1.5
-1

-0.5
 0

 0.5
 1

 1.5
 2

 2.5

 0  2  4  6  8  10

γx vs k1f
γx vs k1d
γy vs k1f
γy vs k1d

γ
x
,y

 
[m
]

s [m]

gama vs params (order 1)



-2
-1.5
-1

-0.5
 0

 0.5
 1

 1.5
 2

 2.5

 0  2  4  6  8  10

γx vs k1f
γx vs k1d
γy vs k1f
γy vs k1d

γ
x
,y

 
[m
]

s [m]

gama vs fd (order 1)



-1.5x10-9
-1x10-9
-5x10-10

 0

 5x10-10
 1x10-9

 1.5x10-9
 2x10-9

 2.5x10-9

 0  2  4  6  8  10

γx vs k1f err
γx vs k1d err
γy vs k1f err
γy vs k1d err

E
rr
o
r 
o
n

 
γ
x
,y

 
[m
]

s [m]

gama vs prms and fd diff (order 1)



-1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

 0  2  4  6  8  10

μx vs k1f
μx vs k1d
μy vs k1f
μy vs k1d

μ
x
,y

 
[m
]

s [m]

mu vs params (order 1)



-1
-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

 0  2  4  6  8  10

μx vs k1f
μx vs k1d
μy vs k1f
μy vs k1d

μ
x
,y

 
[m
]

s [m]

mu vs fd (order 1)



-8x10-10
-6x10-10
-4x10-10
-2x10-10

 0

 2x10-10
 4x10-10
 6x10-10
 8x10-10

 0  2  4  6  8  10

μx vs k1f err
μx vs k1d err
μy vs k1f err
μy vs k1d err

E
rr
o
r 
o
n

 
μ
x
,y

 
[m
]

s [m]

mu vs prms and fd diff (order 1)



-5

 0

 5

 10

 15

 20

 25

 30

 0  2  4  6  8  10

dx vs k1f
dx vs k1d
dy vs k1f
dy vs k1d
dpx vs k1f
dpx vs k1d
dpy vs k1f
dpy vs k1d

d
x
,y

 
o
r 
d
p
x
,y

 
[m
]

s [m]

disp vs params (order 1)



-5

 0

 5

 10

 15

 20

 25

 30

 0  2  4  6  8  10

dx vs k1f
dx vs k1d
dy vs k1f
dy vs k1d
dpx vs k1f
dpx vs k1d
dpy vs k1f
dpy vs k1d

d
x
,y

 
o
r 
d
p
x
,y

 
[m
]

s [m]

disp vs fd (order 1)



-2x10-8
-1.5x10-8
-1x10-8
-5x10-9

 0

 5x10-9
 1x10-8

 1.5x10-8

 0  2  4  6  8  10

dx vs k1f err
dx vs k1d err
dy vs k1f err
dy vs k1d err
dpx vs k1f err
dpx vs k1d err
dpy vs k1f err
dpy vs k1d err

E
rr
o
r 
o
n

 
d
x
,y

 
o
r 
d
p
x
,y

 
[m
]

s [m]

disp vs prms and fd diff (order 1)



 0
 2
 4
 6
 8

 10
 12
 14
 16
 18

 0  2  4  6  8  10

dμx vs k1f
dμx vs k1d
dμy vs k1f
dμy vs k1d

d
μ
x
,y

 
[m
]

s [m]

dmu vs params (order 1)



 0
 2
 4
 6
 8

 10
 12
 14
 16
 18

 0  2  4  6  8  10

dμx vs k1f
dμx vs k1d
dμy vs k1f
dμy vs k1d

d
μ
x
,y

 
[m
]

s [m]

dmu vs fd (order 1)



-0.002
-0.0015
-0.001
-0.0005

 0
 0.0005

 0.001
 0.0015

 0.002
 0.0025

 0  2  4  6  8  10

dμx vs k1f err
dμx vs k1d err
dμy vs k1f err
dμy vs k1d err

E
rr
o
r 
o
n

 
d
μ
x
,y

 
[m
]

s [m]

dmu vs prms and fd diff (order 1)



-50

 0

 50

 100

 150

 200

 0  2  4  6  8  10

wx vs k1f
wx vs k1d
wy vs k1f
wy vs k1d

w
x
,y

s [m]

w vs params (order 1)



-50

 0

 50

 100

 150

 200

 0  2  4  6  8  10

wx vs k1f
wx vs k1d
wy vs k1f
wy vs k1d

w
x
,y

s [m]

w vs fd (order 1)



-0.02
-0.015
-0.01
-0.005

 0
 0.005

 0.01
 0.015

 0.02
 0.025

 0  2  4  6  8  10

wx vs k1f err
wx vs k1d err
wy vs k1f err
wy vs k1d err

E
rr
o
r 
o
n

 
w
x
,y

s [m]

w vs prms and fd diff (order 1)



-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

 0  2  4  6  8  10

wpx vs k1f
wpx vs k1d
wpy vs k1f
wpy vs k1d

w
x
,y
p

s [m]

wp vs params (order 1)



-0.8
-0.6
-0.4
-0.2

 0
 0.2
 0.4
 0.6
 0.8

 1

 0  2  4  6  8  10

wxp vs k1f
wxp vs k1d
wyp vs k1f
wyp vs k1d

w
x
,y
p

s [m]

wp vs fd (order 1)



-0.0002

-0.00015

-0.0001

-5x10-5
 0

 5x10-5
 0.0001

 0.00015

 0.0002

 0  2  4  6  8  10

wxp vs k1f err
wxp vs k1d err
wyp vs k1f err
wyp vs k1d err

E
rr
o
r 
o
n

 
w
x
,y
p

s [m]

wp vs prms and fd diff (order 1)



 0

 100

 200

 300

 400

 500

 600

 700

 0  2  4  6  8  10

βx vs k1f
βx vs k1d
βy vs k1f
βy vs k1d

β
x
,y

 
[m
]

s [m]

beta vs params (order 2)



 0

 100

 200

 300

 400

 500

 600

 700

 0  2  4  6  8  10

βx vs k1f
βx vs k1d
βy vs k1f
βy vs k1d

β
x
,y

 
[m
]

s [m]

beta vs fd (order 2)



-0.2

-0.15

-0.1

-0.05

 0

 0.05

 0.1

 0  2  4  6  8  10

βx vs k1f err
βx vs k1d err
βy vs k1f err
βy vs k1d err

E
rr
o
r 
o
n

 
β
x
,y

 
[m
]

s [m]

beta vs prms and fd diff (order 2)



-100
-80
-60
-40
-20

 0
 20
 40
 60
 80

 100

 0  2  4  6  8  10

αx vs k1f
αx vs k1d
αy vs k1f
αy vs k1d

α
x
,y

 
[m
]

s [m]

alfa vs params (order 2)



-100
-80
-60
-40
-20

 0
 20
 40
 60
 80

 100

 0  2  4  6  8  10

αx vs k1f
αx vs k1d
αy vs k1f
αy vs k1d

α
x
,y

 
[m
]

s [m]

alfa vs fd (order 2)



-0.03
-0.025
-0.02
-0.015
-0.01
-0.005

 0
 0.005

 0.01
 0.015

 0.02

 0  2  4  6  8  10

αx vs k1f err
αx vs k1d err
αy vs k1f err
αy vs k1d err

E
rr
o
r 
o
n

 
α
x
,y

 
[m
]

s [m]

alfa vs prms and fd diff (order 2)



-5

 0

 5

 10

 15

 20

 0  2  4  6  8  10

γx vs k1f
γx vs k1d
γy vs k1f
γy vs k1d

γ
x
,y

 
[m
]

s [m]

gama vs params (order 2)



-5

 0

 5

 10

 15

 20

 0  2  4  6  8  10

γx vs k1f
γx vs k1d
γy vs k1f
γy vs k1d

γ
x
,y

 
[m
]

s [m]

gama vs fd (order 2)



-0.008

-0.006

-0.004

-0.002

 0

 0.002

 0.004

 0.006

 0.008

 0  2  4  6  8  10

γx vs k1f err
γx vs k1d err
γy vs k1f err
γy vs k1d err

E
rr
o
r 
o
n

 
γ
x
,y

 
[m
]

s [m]

gama vs prms and fd diff (order 2)



-2
-1.5
-1

-0.5
 0

 0.5
 1

 1.5
 2

 2.5
 3

 0  2  4  6  8  10

μx vs k1f
μx vs k1d
μy vs k1f
μy vs k1d

μ
x
,y

 
[m
]

s [m]

mu vs params (order 2)



-2
-1.5
-1

-0.5
 0

 0.5
 1

 1.5
 2

 2.5
 3

 0  2  4  6  8  10

μx vs k1f
μx vs k1d
μy vs k1f
μy vs k1d

μ
x
,y

 
[m
]

s [m]

mu vs fd (order 2)



-0.0005

 0

 0.0005

 0.001

 0.0015

 0.002

 0  2  4  6  8  10

μx vs k1f err
μx vs k1d err
μy vs k1f err
μy vs k1d err

E
rr
o
r 
o
n

 
μ
x
,y

 
[m
]

s [m]

mu vs prms and fd diff (order 2)



-50
 0

 50
 100
 150
 200
 250
 300
 350
 400

 0  2  4  6  8  10

dx vs k1f
dx vs k1d
dy vs k1f
dy vs k1d
dpx vs k1f
dpx vs k1d
dpy vs k1f
dpy vs k1d

d
x
,y

 
o
r 
d
p
x
,y

 
[m
]

s [m]

disp vs params (order 2)



-50
 0

 50
 100
 150
 200
 250
 300
 350
 400

 0  2  4  6  8  10

dx vs k1f
dx vs k1d
dy vs k1f
dy vs k1d
dpx vs k1f
dpx vs k1d
dpy vs k1f
dpy vs k1d

d
x
,y

 
o
r 
d
p
x
,y

 
[m
]

s [m]

disp vs fd (order 2)



-0.12

-0.1

-0.08

-0.06

-0.04

-0.02

 0

 0.02

 0  2  4  6  8  10

dx vs k1f err
dx vs k1d err
dy vs k1f err
dy vs k1d err
dpx vs k1f err
dpx vs k1d err
dpy vs k1f err
dpy vs k1d err

E
rr
o
r 
o
n

 
d
x
,y

 
o
r 
d
p
x
,y

 
[m
]

s [m]

disp vs prms and fd diff (order 2)



 0

 50

 100

 150

 200

 250

 0  2  4  6  8  10

dμx vs k1f
dμx vs k1d
dμy vs k1f
dμy vs k1d

d
μ
x
,y

 
[m
]

s [m]

dmu vs params (order 2)



-8000
-6000
-4000
-2000

 0
 2000
 4000
 6000
 8000

 10000

 0  2  4  6  8  10

dμx vs k1f
dμx vs k1d
dμy vs k1f
dμy vs k1d

d
μ
x
,y

 
[m
]

s [m]

dmu vs fd (order 2)



-10000
-8000
-6000
-4000
-2000

 0
 2000
 4000
 6000
 8000

 0  2  4  6  8  10

dμx vs k1f err
dμx vs k1d err
dμy vs k1f err
dμy vs k1d err

E
rr
o
r 
o
n

 
d
μ
x
,y

 
[m
]

s [m]

dmu vs prms and fd diff (order 2)



-500

 0

 500

 1000

 1500

 2000

 2500

 3000

 3500

 0  2  4  6  8  10

wx vs k1f
wx vs k1d
wy vs k1f
wy vs k1d

w
x
,y

s [m]

w vs params (order 2)



-140000
-120000
-100000
-80000
-60000
-40000
-20000

 0
 20000
 40000
 60000
 80000

 0  2  4  6  8  10

wx vs k1f
wx vs k1d
wy vs k1f
wy vs k1d

w
x
,y

s [m]

w vs fd (order 2)



-80000
-60000
-40000
-20000

 0
 20000
 40000
 60000
 80000

 100000
 120000
 140000

 0  2  4  6  8  10

wx vs k1f err
wx vs k1d err
wy vs k1f err
wy vs k1d err

E
rr
o
r 
o
n

 
w
x
,y

s [m]

w vs prms and fd diff (order 2)



-30

-20

-10

 0

 10

 20

 30

 0  2  4  6  8  10

wpx vs k1f
wpx vs k1d
wpy vs k1f
wpy vs k1d

w
x
,y
p

s [m]

wp vs params (order 2)



-1400
-1200
-1000
-800
-600
-400
-200

 0
 200
 400
 600
 800

 0  2  4  6  8  10

wxp vs k1f
wxp vs k1d
wyp vs k1f
wyp vs k1d

w
x
,y
p

s [m]

wp vs fd (order 2)



-800
-600
-400
-200

 0
 200
 400
 600
 800

 1000
 1200
 1400

 0  2  4  6  8  10

wxp vs k1f err
wxp vs k1d err
wyp vs k1f err
wyp vs k1d err

E
rr
o
r 
o
n

 
w
x
,y
p

s [m]

wp vs prms and fd diff (order 2)


