Polar : zenith axis Z, azimuth axis X

Matrix product :
R=R,(n) R(Z)R,(x) R(-&) R,(-7)

axis

Rotation

Rotation
matrix sin?{ cos?n (1-cosk) sin?¢’sinn cosn (1-cosk) sing cos¢ cosn (1-cosk)
+COSK -cos{ sink +sind’sin7 sink
r]_]_ r12 r]_3 ) . ) ) . .
P e ¢sinnpcosn (1-cosx)  sin?¢sin?ny (1-cosk) sin{ cos{sinn (1-cosk)
21 722 °23 +cos{ sink +COSK -sin{ cos 7 sink
31 3 I3z
sin{ cos{ cosn (1-cosk) sin{ cos{sinn (1-cosk) cos?{ (1-cosk)
\_ -Singsinn sink +sin{ cosm sink +COSK p
Getting angles from the rotation matrix 0O<x <r Equivalent angles :
055571’ T N S AL N
0577<27Z' K_Zﬂ.’()é/ ﬁgﬁn 77+7Z-

K = arccos(ry,+ry,+rs;-1)/2

if k=0: If 0< k< 7w: ¢ =arccos(Va(ry,-ry,)/sink)
¢=0 if{=0: n=0 if£=0:
n=0 ifO0< (< m:n=atan2(ris-rs,, r3)-rys) ifo< < m/2:
if{=rm: n=0 if=m/2:

If k= m: =2 arccos(rys)

n=0
1= atan2(ry+ry,, ri3+rs,)
n =2 atan2(r,+ry,, 2ry)

Relevant programs : CCP4, phenix




Polar : zenith axis Z, azimuth axis Y Rotation
axis
Matrix product :
R = Rz( 77+7Z-/2) Ry(g) Rz(K) Ry(_g) Rz('77'77/2)
Rotation - N
matrix
The same as for ( zenith axis Z, azimuth axis X )

ryy ryp s substituting everywhere in the matrix ‘n’ by ‘n+x/2’,

ryy Iy s |= e.g. making

Faq Fay I

R ry, = sin?¢ cos? (n+7/2) (1-cosk) + cosk

- S

Getting angles from the rotation matrix

The same as for ( zenith axis Z, azimuth axis X )
substituting everywhere ‘n’ by ‘n-zf2’, e.g. making

If 0< k< w: ¢ =arccos(Ys(ry,-ry,)/sink)
ifsin=0, n=-n/2
if sing> 0, n=atan2(ry5-ryy, rs)-rys) -7/2

Relevant programs : n/a




- Z
Polar : zenith axis X, azimuth axis Y Rotation
axis 4 7
Matrix product : A/l n y
R=R {1 RAS) R(x) R(-C) R(-7) X
Rotation -
matrix cos?{ (1-cosk) sind cos{ cosn (1-cosk) sind cos{sinn (1-cosk)
+COSK -sing’sinn sink +sin{ cosm sink
F11 12 13 : 1 . 21 (1 o 1
R sin{ cos{ cosn (1-cosk) sin2{ cos’n (1-cosk) sin2¢’sinn cosn (1-cosk)
21 722 °23 +sind’sin7 sink +COSK -cos{’sink
31 3 I3z
sing cos’sinm (1-cosk) sin?¢’sinn cosn (1-cosk)  sin?¢’sin?1n (1-cosk)
\_ -sin{ cosn sink +cos{ sink +COSK y
Getting angles from the rotation matrix 0O<x <r Equivalent angles :
05555 K'=2mK (s m-g ats
K = arccos(ry,+ry,+ry;-1)/2 ST <47
if k=0: If 0< k< 7w: §=arccos(Va(ryy-rys3)/sink) If k= m:{=2%arccos(ry,)
;=0 if&=0: n=0 if=0: n=0
n=0 if0< {<m:m=atan2(ry;-ry,, ri3-rs;) if0< < m/2: n=atan2(ry +ry, ry1+ry)
if {=m: n=0 if{=m/2: n =2 atan2(ry;+rs,, 2r,,)

Relevant programs : n/a




. . . . ; 4
Polar : zenith axis X, azimuth axis Z Rotation
axis & 7
Matrix product : A/l n y
R = R,(17+7/2) R(S) R(K) RA-C) Ry{-11-7/2) AN
Rotation -
matrix
The same as for ( zenith axis X, azimuth axis Y)
ryy ryp s substituting everywhere in the matrix ‘n’ by ‘n+x/2’,
ryy Iy s |= e.g. making
Faq Fay I
R ry, = sin?{ cos? (n+7/2) (1-cosk) + cosk
-

Getting angles from the rotation matrix

The same as for ( zenith axis X, azimuth axis Y')
substituting everywhere ‘n’ by ‘n-zf2’, e.g. making

If 0< k< 7w: {=arccos(Ys(ryy-rys)/sink)
ifsin=0, n=-n/2
if sing’> 0, n=atan2(r,,-rys, ri3-rs1) -7/2

Relevant programs : n/a




Polar : zenith axis Y, azimuth axis Z Rotation
axis
Matrix product :
R=R,(n) R(S) R(x) R(-C) R,(-7)
Rotation - N
matrix sin?{’sin?n (1-cosk) sing cos¢ sinn (1-cosk) sin?{ sinn cosn (1-cosk)
+COSK -sin{ cosn sink +cos{ sink
Fi1 o i3 : : 5 :
R sind cos{sinn (1-cosk) cos?¢ (1-cosk) sin{ cos{ cosn (1-cosk)
21 722 723 +sing cos7 sink +COSK -sing’sinn sink
31 3 I3z
sin?{’sinn cosn (1-cosk) sing cos{ cosn (1-cosk) sin?¢ cos?n (1-cosk)
_ -cos{ sink +sind’sin7 sink +COSK p
Getting angles from the rotation matrix 0O<x <r Equivalent angles :
05037 aimmiiiatienes
K = arccos(ry,+ry,+ry;-1)/2 ST <47
if k=0: If 0< k< 7w: ¢ =arccos(Va(ry3-rs;)/sink) If k= m: =% arccos(r,,)
;=0 if&=0: n=0 if=0: n=0
n=0 ifO0< (< m:m=atan2(ryy-rys, r1-r1,) ifO0< < m/2: n=atan2(ry,+ryy, r;,+ry;)
if {=m: n=0 if{=m/2: n =2 atan2(ry,+rys, 2rsy3)

Relevant programs : n/a




Rotation
axis

Polar : zenith axis Y, azimuth axis X

Matrix product :
R=R,(n+7/2) R(C) R (k) R(-&) R (-17-72/2)

Rotation -
matrix
The same as for ( zenith axis Y, azimuth axis Z)

ryy ryp s substitutl:ng everywhere in the matrix ‘n’ by ‘n+n/2’,

ryy Iy s |= e.g. making

Faq1 M2y I

31 732 733 :
rys = sin? cos? (1+71/2) (1-cosk) + cosk
g

Getting angles from the rotation matrix

The same as for ( zenith axis Y, azimuth axis Z )
substituting everywhere ‘n’ by ‘n-zf2’, e.g. making

If 0< k< : {=arccos(Ys(ry3-ry;)/sink)
ifsin=0, n=-n/2
if sing’> 0, n=atan2(ry,-rys, ry-ry,) -7/2

Relevant programs : n/a
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