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Tilt Geometry
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-Coordinate System of the Recorded Image
1. Where is the tilt axis? TLTAXIS: angle from X-axis to tilt-axis
2. How much tilt was there? TLTANG: tilt angle of sample

5. How is the crystal oriented? TAXA: angle from tilt-axis to A* on sample  
(different than TLTAXA!)

3. How is the crystal oriented? TLTAXA: angle from tilt-axis to A*

Coordinate System of the Sample
4. How much tilt was there? TANGL: tilt angle of sample  

(Same as TLTANG, but Sign dependent on: 
Is A* above tilt axis?   Sign of TLTAXA?   Handedness of the lattice assignment?)

For all variables: [-90º;90º]
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---------- Geometry calculation from ----------------------
             defocus  lattice spotsplit  merging
          (ctfsearch3)  (lattilt) (ttrefine)  (origtiltd)
TLTAXIS =  63.1014     64.43140    64.4314      ------
TLTANG  =  42.7849  45.38935    45.3894      ------
TLTAXA  = -87.7667    -87.76840 -87.7681      ------
TANGL   =  45.3900     45.38935    45.3894      46.998
TAXA    = -86.8216    -86.82402   -86.8236     -93.714

   

Four ways to determine/refine tilt geometry:
• From defocus of negative (ctfsearch3)
• From lattice distortion      (lattilt)
• From spot-splitting      (ttrefine)
• From comparison with 3D dataset  (origtiltd)

 
 

 

Tilt Geometry

-------- Defocus values in 49 positions on image ----
12780   11990   10960    9900    9510    8430    7500
12610   10920   10800    9480    9330    8070    7090
11770   11230   10190    8890    8460    7390    6890
11400   10190    9480    8685.35 7770    6790    6590
11090    9630    9360    8590    7570    6730    5930
10590    9540    9260    7850    7240    6060    5670
10580    9460    8330    7310    6640    5930    5200
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Determination and Refinement!
of the !

Tilt Geometry!
in 2dx
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Determination and Refinement of the Tilt Geometry in 2dx

Defocus Gradient accross image
Rough Tilt Geometry, but correct sign of tilt angle (TLTAXIS, TLTANGL for grid)!
No clue about crystal orientation (TAXA, TANGL for crystal)

Lattice Distortion
Precise Tilt Geometry if tilt larger than 25º, !
but no clue about sign of tilt angle (sign taken from above)

SpotSplitting
Precise Tilt Geometry if tilt larger than 25º, !
but no clue about sign of tilt angle (sign taken from above)

3D Merging
Precise Tilt Geometry for sample (TAXA, TANGL for crystal), !
can calculate back to carbon film orientation (TLTAXIS, TLTANGL for grid)
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Lattice Distortion
Precise Tilt Geometry if tilt larger than 25º, !
but no clue about sign of tilt angle (sign taken from above)
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SpotSplitting
Precise Tilt Geometry if tilt larger than 25º, !
but no clue about sign of tilt angle (sign taken from above)
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3D Merging
Precise Tilt Geometry for sample (TAXA, TANGL for crystal), !
can calculate back to carbon film orientation (TLTAXIS, TLTANGL for grid)
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Display of Tilt Geometry in 2dx
Sample Image

“T”

Final Map

“Shift-T”
TLTAXIS, TLTANGL TAXA, TANGL
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CTF correction: Wiener Filter

“Divide by the CTF (sort of...)” 

+ -
- -

+
+ +

NewImage = FT   { FT(Image) •                }-1 CTF!
CTF  + N22
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How does the CTF look like,!
if the sample is tilted?!

This is called!
“Tilted Transfer Function”!

(TTF)
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Image Line across Image Powerspectrum

Tilted Transfer Function  ->  Spot Splitting
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Tilted Transfer Function  ->  Spot Splitting

Tilt Axis
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Tilted Contrast Imaging 
Function (TCIF)
Philippsen et al., JSB 2006:!

“The contrast imaging function of tilted specimen”
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