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Define_Data Defines Global variables and arrays
Init_P_Values Pre-sets fast adjust potentials (new)

Initialize Initializes ion’s starting parameters
Tstep_Adjust Controls time step size used
Fast_Adjust Fast adjusts potentials as ions fly
Efield_Adjust Adjusts electrostatic fields
Mfield_Adjust Adjusts magnetic fields
Accel_Adjust Adjusts ion accelerations
Other_Actions Post tstep control of ion’s parameters
Terminate Post flight analysis and rerun control

Only one segment of each type can be in a user program file
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Block Diagram of Trajectory Calculations and Where User Program Segments are Called

Start Fly’m

Compile All User Programs, RESET ADJUSTABLE VARIABLES and ARRAYS,

While Single Run Not Made or in Rerun Mode

Create all Ions - Then SEG INITIALIZE each Ion

Before Flying any Ions Call SEG INIT_P_VALUES

While Ions Remain to be Flown

Before Flying Next Ion or Group - RESET STATIC VARIABLES AND ARRAYS

and Let User ACCESS ADJUSTABLE VARIABLES

Select Next Ion or Group and Start to Fly it

While Selected Ion or Group Still Flying

Determine Next Time Step to Use - Then SEG TSTEP_ADJUST

Integration Controller

SEG OTHER_ACTIONS

Compute Ion Replsions - If Active

Find Electrostatic Instance (If Any) - Then SEG FAST_ADJUST

Compute E Fields - Then SEG EFIELD_ADJUST

Compute E Acceleration - Then SEG_ACCEL_ADJUST

Find Magnetic Instance (If Any) - Then SEG FAST_ADJUST

Compute M Fields - Then SEG MFIELD_ADJUST

Compute M Acceleration - Then SEG ACCEL_ADJUST

Call SEG TERMINATE

Restore any SEG INIT_P_VALUES and/or
PE Updated Potentials

End of Fly’m

If PE Pot. Update
Call SEG

FAST_ADJUST

Single Time Step

After ALL Ions Splat

Apply Relativistic Total Acceleration Corrections as Required

Program Segments

Initialize
Init_P_Values
Tstep_Adjust
Fast_Adjust

Efield_Adjust
Mfield_Adjust
Accel_Adjust
Other_Actions

Terminate
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Variable  Name Us e Units Read Acces s Write  Acces s
Adj_Elect00 to
Adj_Elect30

Fast Adj Electrode1

Voltages
Volts Fast_Adjust

Init_P_Values
Fast_Adjust
Init_P_Values

Adj_Pole00 to
Adj_Pole30

Fast Adj Pole1

Mag Potentials
Mags Fast_Adjust

Init_P_Values
Fast_Adjust
Init_P_Values

Ion_Ax_mm
Ion_Ay_mm
Ion_Az_mm

Ion’s current
Acceleration
(WB  Coordinates)

mm/micro sec2

(WB Orientation)

Accel_Adjust
Other_Actions
Terminate

Accel_Adjust

Ion_BfieldX_gu
Ion_BfieldY_gu
Ion_BfieldZ_gu

Magnetic Field
at Ion’s Location
(PA’s Orientation)

Gauss
(PA’s Orientation) Mfield_Adjust Mfield_Adjust

Ion_BfieldX_mm
Ion_BfieldY_mm
Ion_BfieldZ_mm

Magnetic Field
at Ion’s Location
(WB Orientation)

Gauss
(WB Orientation)

Accel_Adjust
Other_Actions
Terminate

None

Ion_Charge Ion’s current charge in units of
elementary charge

Any Prog Seg
except
Init_P_Values

Initialize
Other_Actions

Ion_Color Color of Ion 0-15 Initialize
Other_Actions

Initialize
Other_Actions

Ion_DvoltsX_gu
Ion_DvoltsY_gu
Ion_DvoltsZ_gu

Voltage Gradient
at Ion’s Location
(PA’s Orientation)

Volts/grid unit
(PA’s Orientation) Efield_Adjust Efield_Adjust

Ion_DvoltsX_mm
Ion_DvoltsY_mm
Ion_DvoltsZ_mm

Voltage Gradient
at Ion’s Location
(WB Orientation)

Volts/mm
(WB Orientation)

Mfield_Adjust
Accel_Adjust
Other_Actions
Terminate

None

Ion_Instance Current Instance 1- max instance Any Prog Seg
except
Init_P_Values

None

Ion_Mass Ion’s current mass amu Any Prog Seg
except
Init_P_Values

Initialize
Other_Actions

Ion_mm_Per_Grid_Unit Min Current Scaling
2 mm/grid unit Any Prog Seg

except
Init_P_Values

None

Ion_Number Ion’s Number 1- max ion Any Prog Seg
except
Init_P_Values

None

Variable  Name Us e Units Read Acces s Write  Acces s
Ion_Px_Abs_gu
Ion_Py_Abs_gu
Ion_Pz_Abs_gu

Ion’s current PA
Array Coordinates

grid units
(PA’s Abs
Coordinates)

Any Prog Seg
except
Init_P_Values

None

Ion_Px_gu
Ion_Py_gu
Ion_Pz_gu

Ion’s current
(PA’s  Coordinates)

grid units
(PA’s Coordinates)

Any Prog Seg
except
Init_P_Values

None

Ion_Px_mm
Ion_Py_mm
Ion_Pz_mm

Ion’s current
Workbench
Coordinates

mm
(WB Coordinates)

Any Prog Seg
except
Init_P_Values

Initialize
Other_Actions

Ion_Splat Ion Status Flag3 Flying = 0
Not Flying != 0

Initialize
Other_Actions

Initialize
Other_Actions

Ion_Time_of_Birth Ion’s Birth Time micro seconds Any Prog Seg
except
Init_P_Values

Initialize
Other_Actions

Ion_Time_of_Flight Ion’s current TOF4 micro seconds Any Prog Seg
except
Init_P_Values

Other_Actions

Ion_Time_Step Ion’s Time Step5 micro seconds All but
Initialize and
Init_P_Values

Tstep_Adjust

Ion_Volts
Electrostatic Pot
at Ion’s Location Volts

Efield_Adjust
Mfield_Adjust
Accel_Adjust
Other_Actions
Terminate

Efield_Adjust

Ion_Vx_mm
Ion_Vy_mm
Ion_Vz_mm

Ion’s current
Velocity
(WB  Coordinates)

mm/micro sec
(WB Orientation)

Any Prog Seg
except
Init_P_Values

Initialize
Other_Actions

Rerun_Flym Rerun Flym Flag6 NO  = 0
YES = 1

Initialize
Other_Actions
Terminate

Initialize
Other_Actions
Terminate

Trajectory_Image_Control Controls Trajectory
Image Viewing and
Recording7

Value View Retain
0 YES YES
1 YES NO
2 NO YES
3 NO NO

Initialize
Other_Actions
Terminate

Initialize
Other_Actions
Terminate

Retain_Changed_Potentials Controls restoring of
changed potentials at
end of Fly’m8

NO   =   0 (default)
YES =   1

None Terminate

Update_PE_Surface New PE Surface9 YES != 0 None Other_Actions
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                                +        0.000000Single_Run_if_one

                                +        0.000000_Bx_Gauss

                                +        0.000000_Primary_Beam_Charging

                                -       10.000000left_voltage

                                +       10.000000right_voltage

                                +        2.000000_Convergence_Objective

                                +    1,000.000000step_limit

                                +        0.000000target_voltage

                                +        0.000000use_defined_max_min_if_one

                                +      100.000000starting_max_voltage

                                -      100.000000starting_min_voltage

                                +      100.000000max_voltage

                                -      100.000000min_voltage

                                +        0.000000use_special_pos_if_one

                                +       89.000000_Cone_Angle_Off_Vel_Axis

                                +        6.000000_Random_Offset_mm

                                +        0.000000n_extracted

                                +        0.000000net_charge

                                +        0.000000p_count

                                +        0.000000n_count

                                +        0.000000e_count

                                +        0.000000p_charge

                                +        0.000000n_charge

                                +        0.000000e_charge

                                +        0.000000first_flym

                                +        0.000000first_ion

                                +        0.000000finished

                                +        0.000000ke_m_025

                                +        0.000000ke_m_05

Fly ON ALL E Fmt As Defined Sorted Adjustable

                                +        0.000000_Bx_Gauss

                                +        0.000000_Primary_Beam_Charging

                                +        2.000000_Convergence_Objective

                                +       89.000000_Cone_Angle_Off_Vel_Axis

                                +        6.000000_Random_Offset_mm

Fly ON _OK E Fmt As Defined Sorted Adjustable

Normal PAs WrkBnch Contur Z3D AdjVAdjV

                        +        0.000000_Bx_Gauss

                        +        0.000000_Primary_Beam_Charging

                        +        2.000000_Convergence_Objective

All
Adjustable
Variables

_OK
Leading

Underscore
Adjustable
Variables

AdjV runtime Screen
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Adefa aflags 20 ;”defaults.dat” adjustable flags -- initialized
Adefs sflag    500  ; static array flag -- zeroed for each ion

1 arcl aflags ; simple recall (x = aflags[1])
0 1 sto aflags ; simple store (aflags[1] = 0)

defa flag 0  ;flag shown at start (unless _OK underscore)

rcl flag
1 sto flag
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IOB Load Save Beams X Y Z Hidden Clip

Ions Def Rerun V R Keep Del +  3 Stp

Dots Grouped No Charge Repulsion

WB View

x

y

z x

y

z

E

MXY ZY XZ 3D Iso

Bx Cut Edg 3

Z = -Z3D 0 +Z3D

2D(xy) x:860.712012, y:-166.462467 mm

Normal PAs WrkBnch Contur Z3D AdjV WB View PE View

Quit

Fly'm

mm

gu  1

/AB .

Where

Align

Colors

Print

Vew RD

Stp >

------ Begin Next Fly'm ------
Relativistic ke -> v Test
An electron with ke = its rest mass
 v   =  c * sqrt(0.75)
 v   =  2.59627884e+005 mm/usec (expected)
 v   =  2.59627883e+005 mm/usec (SIMION)
 ke  =  5.1099906 e+005 eV (rest mass ke)
 ke  =  5.10999056e+005 eV (SIMION v >KE fn)
 tof =  1000mm / v ;array and workbench 1000mm lon
 tof =  3.85166641e-003 usec (expected)
 tof =  3.85166643e-003 usec (SIMION)

Non-Relativistic ke -> v Test
A proton with ke = 1eV
 v   =  sqrt(2 * ke/m)
 v   =  1.38411203e+001 mm/usec (expected)
 v   =  1.38411204e+001 mm/usec (SIMION)
 ke  =  1.0000000 e+000 eV (defined ke)
 ke  =  9.99999998e-001 eV (SIMION v >KE fn)
 tof =  1000mm / v     ;array and workbench 1000mm
 tof =  7.22484869e+001 usec (expected)
 tof =  7.22484865e+001 usec (SIMION)

1. Ke to Velocity 
(Test Demo)
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1. Ke to Velocity (Test Demo)

Parameters of Selected Ion Group

Cancel OK Positions & Angles Relative to PA Instance 1(1) Origin

Define Ions by Groups Define Ions Individually

Time Markers Draw Marker Steps 1.000e+00 usec. Color  1Color

Data Recording Record Define To Dev/File: NUL         File Manager

N =     1 Ions Color  1Color CWF =   1.000 Delta TOB = 0.00000e+00 usec

First Ion's Mass 5.485799030e-04 amu Delta Mass   0.000000000e+00 amu

First Charge -    1.000 Units Delta Charge + 0.0000 Units

First x    +      0.0000 gu Delta x +      0.0000 gu

First y    +      3.0000 gu Delta y +      0.0000 gu

First z    +      0.0000 gu Delta z +      0.0000 gu

First Az Angle +  0.000000 Deg Delta Az     + 0.000000 Deg

First El Angle +  0.000000 Deg Delta El     + 0.000000 Deg

First Ion's KE    5.109990600e+05 eV Delta KE       0.000000000e+00 eV

ke to v to ke tests.fly    Load .FLY Save Merge

Trajectory Group  1(  ) 2 Use Electrons Use Protons

Default Grp Restore Grp Cut Grp Copy Grp Paste Grp Swap UP Swap DN

 

What Data Elements to Record

When to Record These Data Elements

Format to Use For Recorded Data

Cancel OK
Undo Default

Blank Ion
ke to v to ke tests.rec    Load Save

Ion n Events TOF Mass Charge Instance En Instance Mn

X Y Z Vt Azm Elv Vx Vy Vz Accl Ax Ay Az

E grad E dE/dx dE/dy dE/dz B Bx By Bz KE KE Error

Ion's Start Ion's Every Time Step Ion's Splat All Markers

Entering an Instance Crossing Discontinuities Velocity Reversals

X= +      0.000 mm Y= +      0.000 mm Z= +      0.000 mm

Include Header Date & Time Flight Settings Describe Ions

Notes:                                                            

Verbose Delimited By: , F E G Width 16 Precision  8

 0 Leading Spaces Form Feed: Before Each Ion After Each Fly'm

Ion Definitions Data Recording
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1. Ke to Velocity (Test Demo)
seg other_actions

rcl ion_splat x=0 exit ;exit if ion hasn’t splatted
1 rcl ion_mass x>y goto ions ;jump if proton

;else output relativistic electron data
message ;Relativistic ke -> v Test
message ;An electron with ke = its rest mass

;relativistic velocity from
; 2 = 1/(sqrt(1 - v*v/c*c))

message ; v   =  c * sqrt(0.75)
; given c = 2.99792458e+005 mm/usec

message ; v   =  2.59627884e+005 mm/usec (expected)
rcl ion_vx_mm ; velocity at splat
message ; v   = # mm/usec (SIMION)

; rest mass of electron
; and starting ke

message ; ke  =  5.1099906 e+005 eV (rest mass ke)
rcl ion_mass ; get mass of electron
rcl ion_vx_mm ; get its exit velocity
>ke ; convert back to ke as check
message ; ke  = # eV (SIMION v >KE fn)

;equation for const velocity tof
message ; tof =  1000mm / v ;array and workbench 1000mm long

;tof assuming expected velocity
message ; tof =  3.85166641e-003 usec (expected)
rcl ion_time_of_flight ;tof computed by SIMION
message ; tof = # usec (SIMION)
message ;
exit

lbl ions ;proton data output
message ;Non-Relativistic ke -> v Test
message ;A proton with ke = 1eV
message ; v   =  sqrt(2 * ke/m)

; v   =  sqrt(2.0 * 1.60217733e-19/1.6726231e-27)
;where  1eV = 1.60217733e-19 J
;    proton’s mass = 1.6726231e-27 kg

message ; v   =  1.38411203e+001 mm/usec (expected)
rcl ion_vx_mm ; velocity at splat
message ; v   = # mm/usec (SIMION)

; defined initial ke
message ; ke  =  1.0000000 e+000 eV (defined ke)
rcl ion_mass ; get mass of proton
rcl ion_vx_mm ; get its exit velocity
>ke ; convert back to ke as check
message ; ke  = # eV (SIMION v >KE fn)

;equation for const velocity tof
message ; tof =  1000mm / v ;array and workbench 1000mm long

;tof assuming expected velocity
message ; tof =  7.22484869e+001 usec (expected)
rcl ion_time_of_flight ;tof computed by SIMION
message ; tof = # usec (SIMION)
exit
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● Recommended Strategies
● Use auto-loading FLY (or ION) and REC files

● Control displayed number format with REC
file

● Use self-evident message output if possible
via Initialize, Other_Actions, Terminate,
and/or data recording (REC)

● Hide Adjustable Variables from user (e.g.
_Voltage (shown), flag (hidden), or via arrays)
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_Random Directory

Initialize
Input Ions

Group of ions with identical
starting parameters.

Adjustable Variables

Percent_Energy_Variation
Cone_Angle_Off_Vel_Axis
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Get ion’s velocity components from SIMION
Convert to 3D polar and save speed plus az and el angles

get ion_mass, recall speed, convert to ke, and save ke
use rand and percent_energy_variation to randomize ke
get ion_mass, recall new ke, convert to v, and save speed

assume ion flying vertical
randomize el off vertical by cone angle
randomize az to +- 180 degrees
convert to rectangular 3D coords
rotate vector -90 in elevation (restores a starting point)

rotate vector initial el angle
rotate vector initial az angle
pass ion’s velocity components back to SIMION

Get polar v components

Compute KE
Randomize KE

Convert to v

Create random conical
pattern in vertical

Convert to 3D Rectangular
Swing back to az = el = 0

Rotate entry el
Rotate entry az

Pass V Rect. to SIMION
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;--------------------------------------------------------------------
; this user program randomly changes the initial ke and direction of ions
; energy is randomly changed +- Percent_Energy_Variation * ke
; ions are emitted randomly within a cone of revolution around the
; ion’s defined velocity direction axis
; the full angle of the cone is +- Cone_Angle_Off_Vel_Axis
; (e.g. 90.0 is full hemisphere, 180 is a full sphere)
;--------------------------------------------------------------------

;--------- you can use it with your own lenses without modification ----------
;            (just rename user program file using your pa’s name)
;------ Note: you can also modify the emission distributions as desired ------
defa Percent_Energy_Variation     50    ; (+- 50%) random energy variation
defa Cone_Angle_Off_Vel_Axis      90    ; (+- 90 deg) cone angle hemisphere

seg initialize                          ; initialize ion’s velocity and direction
        ;------------------- get ion’s initial velocity components -------------
        rcl ion_vz_mm                   ; get ion’s specified velocity components
        rcl ion_vy_mm
        rcl ion_vx_mm

        ;------------------- convert to 3d polar coords -------------
        >p3d                            ; convert to polar 3d

        ;------------------- save polar coord values ----------------
        sto speed rlup                  ; store ion’s speed
        sto az_angle rlup               ; store ion’s az angle
        sto el_angle                    ; store ion’s el angle

        ;------------------- make sure Percent_Energy_Variation is legal -------------
                                ; force 0 <= Percent_Energy_Variation <= 100
        rcl Percent_Energy_Variation abs
        100 x>y rlup sto Percent_Energy_Variation

        ;------------------- make sure Cone_Angle_Off_Vel_Axis is legal -------------
                                ; force 0 <= Cone_Angle_Off_Vel_Axis <= 180
        rcl Cone_Angle_Off_Vel_Axis abs
        180 x>y rlup sto Cone_Angle_Off_Vel_Axis

        ; ---------------------- calculate ion’s defined ke -------------
        rcl ion_mass                    ; get ion’s mass
        rcl speed                       ; recall its total speed
        >ke                             ; convert speed to kinetic energy
        sto kinetic_energy              ; save ion’s defined kinetic energy

; ---------------------- compute new randomized ke -------------
                                        ; convert from percent to fraction
        rcl Percent_Energy_Variation 100 /
        sto del_energy 2 * rand *       ; fac = 2 * del_energy * rand
        rcl del_energy - 1 +            ; fac += 1 - del_energy
        rcl kinetic_energy *            ; new ke = fac * ke

        ; ---------------------- convert new ke to new speed -----------
        rcl ion_mass                    ; recall ion mass
        x><y                            ; swap x any y
        >spd                            ; convert to speed
        sto speed                       ; save new speed

        ;-- compute randomized el angle change 90 +- Cone_Angle_Off_Vel_Axis -------
        ;-------- we assume elevation of 90 degrees for mean ----------
        ;-------- so cone can be generated via rotating az +- 90 -------
                                    ; (2 * Cone_Angle_Off_Vel_Axis * rand)
        2 rcl Cone_Angle_Off_Vel_Axis * rand *
                                    ;  - Cone_Angle_Off_Vel_Axis + 90
        rcl Cone_Angle_Off_Vel_Axis - 90 +

        ;-------------- compute randomized az angle change ------------
        ;--------- this gives 360 effective because of +- elevation angels ---
        180 rand * 90 -                 ;          +- 90 randomized az

        ;---------------------- recall new ion speed ------------------
        rcl speed                       ; recall new speed

        ;--------- at this point x = speed, y = az, z = el --------------
        ;------------- convert to rectangular velocity components ---------
        >r3d                            ; convert polar 3d to rect 3d

        ;------------- el rotate back to from 90 vertical -------------
        -90 >elr

        ;------------- el rotate back to starting elevation -------------
        rcl el_angle >elr

        ;------------- az rotate back to starting azimuth -------------
        rcl az_angle >azr

        ;------------- update ion’s velocity components with new values --------
        sto ion_vx_mm                   ; return vx
        rlup
        sto ion_vy_mm                   ; return vy
        rlup
        sto ion_vz_mm                   ; return vz

        ;---------------------- done -----------------------------------------
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Molecular Ion Energy Distribution

y = 347.22x6 - 866.99x5 + 819.18x4 - 358.17x3 + 71.686x2 - 2.9558x + 0.0112

R2 = 0.9997
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;molecular energies
rand sto x

;get random number x (0-1)
0.0112

; +0.0112
2.9558 rcl x * - ; -2.9558x
71.686 rcl x   rcl x * sto xpower * + ; +71.686x^2
358.17 rcl xpower rcl x * sto xpower * - ; -358.17x^3
819.18 rcl xpower rcl x * sto xpower * + ; +819.18x^4
866.99 rcl xpower rcl x * sto xpower * - ; -866.99x^5
347.22 rcl xpower rcl x * sto xpower * + ; +347.22x^6
abs



The Idaho National Engineering and Environmental Laboratory Page 11-22

�
���
��������������������� �

● 5����
��	(�����	�+�����

 ion mass          =  1.50000000e+002 amu
 dy (at stop time) =  3.91737596e+000 mm (expected from theory)
 dy (at stop time) =  3.91737596e+000 mm (SIMION)
 dy (at ion splat) =  3.91737596e+000 mm (SIMION)

 ion mass          =  5.00000000e+002 amu
 dy (at stop time) =  1.17521279e+000 mm (expected from theory)
 dy (at stop time) =  1.17521279e+000 mm (SIMION)
 dy (at ion splat) =  1.17521279e+000 mm (SIMION)

 ion mass          =  5.00000000e+003 amu
 dy (at stop time) =  1.17521279e-001 mm (expected from theory)
 dy (at stop time) =  1.17521279e-001 mm (SIMION)
 dy (at ion splat) =  1.17521279e-001 mm (SIMION)

 ion mass          =  5.00000000e+004 amu
 dy (at stop time) =  1.17521279e-002 mm (expected from theory)
 dy (at stop time) =  1.17521279e-002 mm (SIMION)
 dy (at ion splat) =  1.17521279e-002 mm (SIMION)
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If TOF >= left  then right test
If TOF + TS < left then exit
ion_time_step = left - TOF
exit

LBL right test
If TOF >= right then exit
If TS > MAX then TS = MAX
If TOF + TS < right then exit
ion_time_step = right - TOF
exit
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Kill Radius = 25 mm
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Other_Actions Control

If boundary crossed
if not too close
restore prior ion state
save time_step
set half step flag

else
save ion’s state
(Px,Py,Pz,
Vx,Vy,Vz,TOF)

Tstep Control

If half step flag not set
exit

else
get saved time_step
halve it
save to ion_time_step
clear half step flag
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Selectively use
seg efield_adjust ;quadrupolar field

3 rcl ion_number x<=y exit ;use refined field <= 3

rcl ion_px_mm entr * ; x^2
rcl ion_py_mm entr * - ; (x^2 - y^2)
10 / sto ion_volts ; (x^2 - y^2)/10
rcl ion_px_mm 0.2 * ; volts/mm x gradient
rcl ion_mm_per_grid_unit * ; volts/gu x gradient
sto ion_dvoltsx_gu ; pass to SIMION
rcl ion_py_mm -0.2 * ; volts/mm y gradient
rcl ion_mm_per_grid_unit * ; volts/gu y gradient
sto ion_dvoltsy_gu ; pass to SIMION
0 sto ion_dvoltsz_gu ; no field in z
exit

Compute and store
potential

Compute and store
x gradient

Compute and store
y gradient

Zero z gradient
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seg accel_adjust ; beginning of accel_adjust segment

    rcl ion_time_step x=0 exit ; exit if zero time step
    rcl linear_damping x=0 exit ; exit if damping set to zero
    abs sto damping ; force damping term to be positive
    * sto tterm ; compute and save number of time constants
    chs e^x 1 x><y - ; (1 - e^(-(t * damping)))
    rcl tterm / sto factor ; factor = (1 - e^(-(t * damping)))/(t * damping)

    rcl ion_ax_mm ; recall ax acceleration
    rcl ion_vx_mm ; recall vx velocity
    rcl damping * - ; multiply times damping and sub from ax
    rcl factor * ; multiply times factor
    sto ion_ax_mm ; store as new ax acceleration

    rcl ion_ay_mm ; recall ay acceleration
    rcl ion_vy_mm ; recall vy velocity
    rcl damping * - ; multiply times damping and sub from ay
    rcl factor * ; multiply times factor
    sto ion_ay_mm ; store as new ay acceleration

    rcl ion_az_mm ; recall az acceleration
    rcl ion_vz_mm ; recall vz velocity
    rcl damping * - ; multiply times damping and sub from az
    rcl factor * ; multiply times factor
    sto ion_az_mm ; store as new az acceleration

Drag Demo
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User Programming’s

Master Controller

(Most Powerful Program Segment)
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Non-ideal grid

Resulting ion trajectories

Other_Actions
used to jump ions
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------ Begin Next Fly'm ------
n = 3,  y = 11.6435,  volts = 500
n = 4,  y = 8.28852,  volts = 750
n = 5,  y = 4.95177,  volts = 875
n = 6,  y = 1.99915,  volts = 937.5
n = 7,  y = -0.26864,  volts = 968.75
n = 8,  y = 0.963924,  volts = 953.125
n = 9,  y = 0.376026,  volts = 960.938
n = 10,  y = 0.0612697,  volts = 964.844
n = 11,  y = -0.101745,  volts = 966.797
n = 12,  y = -0.0197205,  volts = 965.82
n = 13,  y = 0.020897,  volts = 965.332
n = 14,  y = 0.000628626,  volts = 965.576
Attained Tuning Goal of 0.001
Final Rerun to Save Trajectories



The Idaho National Engineering and Environmental Laboratory Page 11-36

�
���
���������������������

● *�������0		(��������	���	����������

Initialize

If first run
     set starting potential

Clear Rerun_Flym flag

Fast_Adjust
Init_P_Values

Set electrode potential

Terminate

Get test results
If goal attained then exit

Compute new potential
Set Rerun_Flym flag
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------ Begin Next Fly'm ------
TVolts = 0, t = -146, p = 0, n = -146, e = 0
TVolts = -5, t = -137, p = 0, n = -137, e = 0
TVolts = -7.5, t = -108, p = 1, n = -109, e = 0
TVolts = -8.75, t = -74, p = 2, n = -76, e = 0
TVolts = -9.375, t = -38, p = 0, n = -38, e = 0
TVolts = -9.6875, t = -16, p = 4, n = -20, e = 0
TVolts = -9.84375, t = 18, p = 18, n = 0, e = 0
TVolts = -9.76563, t = 5, p = 5, n = 0, e = 0
TVolts = -9.72656, t = -3, p = 6, n = -9, e = 0
TVolts = -9.74609, t = 7, p = 10, n = -3, e = 0
TVolts = -9.73633, t = 0, p = 2, n = -2, e = 0

Finished       ; converged

Ion Energy Profile:
 11.3333% below 0.25eV
 10% between 0.25eV and 0.5 eV
 26.6667% between 0.5eV and 1 eV
 26.6667% between 1eV and 2 eV
 16.6667% between 2eV and 4 eV
 6.66667% between 4eV and 8 eV
 2% between 8eV and 16 eV
 0% between 16eV and 32 eV
 0% over 32 eV

Balance Data:
Left = -10V, Right = 10V, Target = -9.73633V
Magnetic Field = 0 Gauss
Charge From Primary beam = 0
Emitted  p = 150, n = 150, e = 0
Returned p = 2, n = -2, e = 0
net_charge = 0, n_extracted = 98
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