3.a lon Trajectories

How field gradients are obtained

Constant distance step integration

Stop length step shortening

Binary boundary approach method

CV of acceleration provides some vision
How Trajectory Quality param. controls all
Flying ions singly or in groups
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Obtaining Field Gradients
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Numerical Integration

[JSIMION uses a highly modified 4th order
Runge-Kutta method orientated to fixed
distance step integration.

lon Trajectory\
\Time Steps
(Nominally one step per grid unit)
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Numerical Integration

[JFixed distance step integration is modified
by stop length (1/10).
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Binary Boundary Approach

[1Detect, leap back, and halve the time step
iS used to approach boundaries.

T |3 x 10 grid unit or less | ==
Instance T EIeSCt|r Otde
boundary pla

Boundary

N

‘\_}} The Idaho National Engineering and Environmental Laboratory Page 3a-5



Binary Boundary Approach

[1Detected boundaries:
Instance boundaries
Electrode (splat) boundaries
Velocity reversals

Regions of higher coefficient of variation of
acceleration -- field discontinuities (grids) or
time varying fields (step changes in
potentials).
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Adjusting Trajectory Quality

(NormalN/ PAs Y WrkBnchY/ Contur Y/ ZZo\/ETM
IOB| Load ||| Save || Beams@”ﬂ”ﬁ iI—Iidden | Trajectory
rons|pet][Rerun J[V][R][xecp][ Do ] [ Fid=ecti- Quality
|ﬂ | |Groupedi| CHATGEN PanEI
Trajectory Distance Minimum Stop Binary CV Upper
Quality Step in gu Step in gu | Length | Boundary Limit
-n 1/(1+n) NA yes no NA
0 1 NA yes no NA
3 (default) 1 1/(3x 10%) | vyes yes 1/3
1<n<100 1 1/(nx 10%) | vyes yes 1/n
100<n 1/(1+(n-100)) | 1/(n x 10%) | vyes yes 1/n
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Trajectory Quality

[1Positive values of trajectory quality
generally give the most accurate
trajectories.

[JThe default value of 3 represents a good
starting compromise.

[JHigher values can improve accuracy at the
cost of speed.

[JVary positive quality to evaluate accuracy.
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Trajectory Quality

[1Zero or negative values of trajectory
quality give the fastest computations.

[1The value of 0 provides the fastest and least
accurate trajectories.

[JIncreasingly negative values improve
accuracy to a point.

[TNegative values are useful for flying ions in
groups or when history is lost (damping).

'/_\

‘\\j} The Idaho National Engineering and Environmental Laboratory Page 3a-9



Trajectory Quality hints

[JFlying ions singly (most efficient)

"1Use default value of 3
Test for consistency with higher values
0 or negative values have no boundary detect

[1Flying ions in groups (can be very slow)
[TUse 0 or negative values for speed
[1Positive values can be VERY slow (most
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constrained ion slows all others down)
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