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� Installation and Setup

The  Mat hFEMM package  i s  aut omat i cal l y  i nst al l ed  wi t h  FEMM 4. 2.  I f  you  have

accept ed t he def aul t  i nst al l  f or  FEMM ( t o c: \ Pr ogr am Fi l es\ f emm42)  no f ur t her  i ni -

t i al i zat i on i s  r equi r ed.  I f  you have i nst al l ed FEMM t o a di f f er ent  di r ect or y,  you

wi l l  need  t o  per f or m an  addi t i onal  i ni t i al i zat i on  st ep  so  t hat  Mat hFEMM can f i nd

t he FEMM execut abl e:

1)  St ar t  up Mat hemat i ca.

2)  Load t he Mat hFEMM package f r om t he i nst al l at i on di r ect or y wi t h t he command:

<<c: \ pr ogr a~1\ f emm42\ mat hf emm\ mat hf emm. m

3)  Run t he Set Pat hToFEMM command t o speci f y t he pat h t o t he FEMM execut abl e:

Set Pat hToFEMM[ " c: \ \ pr ogr a~1\ \ f emm42\ \ bi n\ \ f emm. exe" ]

wher e  you' d  r epl ace  t he  above  pat h  wi t he  t he  one  t o  f emm. exe  i n  your  i nst al l a-

t i on. Be sur e t o use doubl e backsl ashes i n t he pat h speci f i cat i on

USE: To st ar t  an Mat hFEMM sessi on, f i r s t  l oad up t he Mat hFEMM package usi ng t he com-

mand:

<<c: \ pr ogr a~1\ f emm42\ mat hf emm\ mat hf emm. m

You  may  need  t o  change  t he  pat h  t o  mat hf emm. m i n  t he  above  cal l  i f  you chose  t o

i nst al l  i n a di r ect or y  ot her  t han t he def aul t  one. Then, use t he OpenFEMM[ ]  t o aut o-

mat i cal l y  FEMM pr ocess  and connect  t o i t .  Subsequent  Mat hFEMM commands  ar e sent  t o

t hat  i nst ance of  FEMM. When you ar e f i ni shed sendi ng commands  t o FEMM, you can c l ose

down FEMM wi t h t he Cl oseFEMM[ ]  f unct i on. Ther e ar e a number  of  exampl e not ebooks  of

var i ous  Mat hFEMM anal yses  i n t he exampl es  subdi r ect or y.  To r un t hem, si mpl y  open up

t he  not ebooks  and sel ect  Ker nel | Eval uat i on| Eval uat e  Not ebook  of f  of  t he Mat hemat -

i ca  mai n  menu.  The  i ncl uded  not ebook  Usage. nb  descr i bes  al l  Mat hFEMM commands  i n

det ai l .

� Common Commands

OpenFEMM st ar t s an ext er nal i nst ance of FEMM and est abl i shes an associ at ed Mat hLi nk connect i on.

Cl oseFEMM shut s down t he ext er nal

i nst ance of FEMM and cl oses t he associ at ed Mat hLi nk connect i on.
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NewDocument doct ype cr eat es a new pr epr ocessor document and opens up a new pr epr ocessor wi ndow
i n FEMM. Speci f y doct ype t o be 0 f or a magnet i cs pr obl em, 1 f or an el ect r ost at i cs pr obl em, 2

f or a heat f l ow pr obl em, or 3 f or a cur r ent f l ow pr obl em. Al t er nat e f or m i s Cr eat e doct ype

OpenDocument " f i l ename" opens a document speci f i ed by " f i l ename" .

ShowPoi nt Pr ops di spl ays t he Poi nt Pr oper t i es di al og

Hi dePoi nt Pr ops hi des t he Poi nt Pr oper t i es di al og f r om vi ew

ShowConsol e di spl ays t he FEMM Lua consol e

Hi deConsol e hi des t he FEMM Lua consol e f r om vi ew

MessageBox " st r i ng" di spl ays a pop � up messagebox wi t h t he message " st r i ng"

Pr ompt " st r i ng" di spl ays a pop � up di al og wi t h t he message " st r i ng" di spl ayed on i t
wi t h an edi t box. The r et ur n val ue of t he f unci t on i s t he cont ent s of t he edi t box.

MLPut " st r i ng" sends " st r i ng" t o FEMM' s Lua i nt er pr et er vi a Mat hLi nk

MLGet r ecei ves dat a f r om FEMM vi a Mat hLi nk. The dat a

i s al ways i n t he f or m of a l i st , but t he number of el ement s i n t he l i st
i s var i abl e. The i t ems i n t he l i st coul d be ei t her number s or st r i ngs

AWG awg r et ur ns t he wi r e di amet er i n mm f or t he speci f i ed AWG gauge

Mat hFEMM̀ I EC

I EC Mat hFEMM̀ Pr i vat e` i ec_ : � 7. 95916 Mat hFEMM̀ Pr i vat e` exp � 0. 115197 Mat hFEMM̀ Pr i vat e` i ec

� Electrostatics Input Commands

� Define, Modify, or Delete Properties

EI AddBoundPr op " boundpr opname" , Vs, qs, c0, c1,

Bdr yFor mat adds a new boundar y pr oper t y wi t h name " boundpr opname"
For a " Fi xed Temper at ur e" t ype boundar y condi t i on, set t he Vs

par amet er t o t he desi r ed vol t age and al l ot her par amet er s t o zer o.

To obt ai n a " Mi xed" t ype boundar y condi t i on, set C1 and C0 as
r equi r ed and Bdr yFor mat t o 1. Set al l ot her par amet er s t o zer o.

To obt ai n a pr escr i bes sur f ace char ge densi t y, set qs t o t he

desi r ed char ge densi t y i n C m2 and set Bdr yFor mat t o 2.
For a " Per i odi c" boundar y condi t i on, set Bdr yFor mat t o 3 and set al l ot her par amet er s t o zer o.
For an " Ant i � Per odi c" boundar y condi t i on, set Bdr yFor mat t o 4 set al l ot her par amet er s t o zer o.

EI AddConduct or Pr op " conduct or name" , Vc, qc, conduct or t ype adds a
new conduct or pr oper t y wi t h name " conduct or name" wi t h ei t her a pr escr i bed

vol t age or a pr escr i bed t ot al char ge. Set t he unused pr oper t y t o zer o. The
conduct or t ype par amet er i s 0 f or pr escr i bed char ge and 1 f or pr escr i bed vol t age.

EI AddMat er i al " mat er i al name" , ex, ey, qv adds a new
mat er i al wi t h cal l ed " mat er i al name" wi t h t he mat er i al pr oper t i es:

ex Rel at i ve per mi t t i v i t y i n t he x � or r � di r ect i on.

ey Rel at i ve per mi t t i v i t y i n t he y � or z � di r ect i on.
qv Vol ume char ge densi t y i n uni t s of C m̂ 3
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EI AddPoi nt Pr op " poi nt pr opname" , Vp, qp adds a new poi nt pr oper t y of name " poi nt pr opname" wi t h
ei t her a speci f i ed pot ent i al Vp a poi nt char ge densi t y qp i n uni t s of C m.

EI Modi f yBoundPr op " Bdr yName" , pr opnum, val ue al l ows f or modi f i cat i on of a boundar y
pr oper t y. The BC t o be modi f i ed i s speci f i ed by " Bdr yName" . The next par amet er i s

t he number of t he pr oper t y t o be set . The l ast number i s t he val ue t o be appl i ed t o
t he speci f i ed pr oper t y. The var i ous pr oper t i es t hat can be modi f i ed ar e l i st ed bel ow:

0 � " Bdr yName" � Name of boundar y pr oper t y

1 � Vs � Fi xed Vol t age
2 � qs � Pr escr i bed char ge densi t y
3 � c0 � Mi xed BC par amet er

4 � c1 � Mi xed BC par amet er
5 � Bdr yFor mat � Type of boundar y condi t i on 0 � Pr escr i bed

V; 1 � Mi xed; 2 � Sur f ace char ge densi t y; 3 � Per i odi c; 4 � Ant i per i odi c

EI Modi f yConduct or Pr op " Conduct or Name" , pr opnum, val ue al l ows f or modi f i cat i on of a conduct or
pr oper t y. The conduct or pr oper t y t o be modi f i ed i s speci f i ed by " Conduct or Name" . The next

par amet er i s t he number of t he pr oper t y t o be set . The l ast number i s t he val ue t o be appl i ed
t o t he speci f i ed pr oper t y. The var i ous pr oper t i es t hat can be modi f i ed ar e l i st ed bel ow:

0 � " Conduct or Name" � Name of t he conduct or pr oper t y

1 � Vc � Conduct or vol t age
2 � qc � Tot al conduct or char ge
3 � Conduct or Type � 0 � Pr escr i bed char ge, 1 � Pr escr i bed vol t age

EI Modi f yMat er i al " Bl ockName" , pr opnum, val ue al l ows f or modi f i cat i on of a mat er i al ' s pr oper t i es
wi t hout r edef i ni ng t he ent i r e mat er i al e. g. so t hat cur r ent can be modi f i ed f r om r un

t o r un . The mat er i al t o be modi f i ed i s speci f i ed by " Bl ockName" . The next par amet er
i s t he number of t he pr oper t y t o be set . The l ast number i s t he val ue t o be appl i ed t o
t he speci f i ed pr oper t y. The var i ous pr oper t i es t hat can be modi f i ed ar e l i st ed bel ow:

0 � " Bl ockName" � Name of t he mat er i al 1 � ex � x or r di r ect i on r el at i ve
per mi t t i v i t y 2 � ey � y or z di r ect i on r el at i ve per mi t t i v i t y 3 � qs � Vol ume char ge

EI Modi f yPoi nt Pr op " Poi nt Name" , pr opnum, val ue al l ows f or modi f i cat i on of a poi nt pr oper t y.
The poi nt pr oper t y t o be modi f i ed i s speci f i ed by " Poi nt Name" . The next par amet er i s
t he number of t he pr oper t y t o be set . The l ast number i s t he val ue t o be appl i ed t o

t he speci f i ed pr oper t y. The var i ous pr oper t i es t hat can be modi f i ed ar e l i st ed bel ow:
0 � Poi nt Name � Name of t he poi nt pr oper t y
1 � Vp � Pr escr i bed nodal vol t age

2 � qp � Poi nt char ge densi t y i n C m

EI Del et eBoundPr op " boundpr opname" del et es t he boundar y pr oper t y named " boundpr opname" .

EI Del et eConduct or " conduct or name" del et es t he conduct or pr oper t y named " conduct or name" .

EI Del et eMat er i al " mat er i al name" del et es t he mat er i al pr oper t y named " mat er i al name" .

EI Del et ePoi nt Pr op " poi nt pr opname" del et es t he poi nt pr oper t y named " poi nt pr opname" .

� Object Drawing Commands

EI AddAr c x1, y1, x2, y2, angl e, maxseg adds an ar c t o t he el ect r ost at i cs i nput
geomet r y f r om t he poi nt near st t o x1, y1 t o t he poi nt near est t o x2, y2 . The
ar c spans a number of degr ees speci f i ed by angl e. Si nce FEMM appr oxi mat es ar cs

by many l i ne segment s, t he par amet er maxseg speci f i es t he maxi mum number of
degr ees t hat i s al l owed t o be spanned by any one segment . Equi val ent f or ms ar e:

EI AddAr c x1, y1 , x2, y2 , angl e, maxseg

EI AddAr c x1, y1 , x2, y2 , angl e, maxseg

EI AddBl ockLabel x, y adds a bl ock l abel at t he poi nt x, y . An equi val ent f or m i s:

EI AddBl ockLabel x, y
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EI AddNode x, y adds a new node at x, y . An equi val ent f or m i s:
EI AddNode x, y

EI AddSegment x1, y1, x2, y2 add a new l i ne segment f r om node
cl osest t o x1, y1 t o node cl osest t o x2, y2 . Equi val ent f or ms ar e:

EI AddSegment x1, y1 , x2, y2
EI AddSegment x1, y1 , x2, y2

EI Dr awAr c x1, y1, x2, y2, angl e, maxseg adds an ar c t o t he el ect r ost at i cs i nput geomet r y by
dr awi ng poi nt s at x1, y1 and x2, y2 and t hen connect i ng t hem wi t h an ar c segment .
The ar c spans a number of degr ees speci f i ed by angl e. Si nce FEMM appr oxi mat es

ar cs by many l i ne segment s, t he par amet er maxseg speci f i es t he maxi mum number of
degr ees t hat i s al l owed t o be spanned by any one segment . Equi val ent f or ms ar e:

EI Dr awAr c x1, y1 , x2, y2 , angl e, maxseg

EI Dr awAr c x1, y1 , x2, y2 , angl e, maxseg

EI Dr awLi ne x1, y1, x2, y2 adds poi nt s at x1, y1 and x2, y2 and
t hen adds a segment connect i ng t hese t wo poi nt s. Equi val ent f or ms ar e:

EI Dr awLi ne x1, y1 , x2, y2

EI Dr awLi ne x1, y1 , x2, y2

EI Dr awPol ygon x1, y2 , . . . , xn, yn adds new node poi nt s at

ever y l i st ed poi nt and t hen dr aws a cl osed f i gur e t hat connect s t he poi nt s

EI Dr awPol yLi ne x1, y2 , . . . , xn, yn dr aws a mul t i � segment l i ne by addi ng each

of t he poi nt s i n t he l i st and t hen addi ng segment s t hat j oi n t he l i st ed poi nt s.

EI Dr awRect angl e x1, y1, x2, y2 adds nodes at x1, y1 , x1, y2 , x2,
y2 and x2, y1 and j oi ns t hem wi t h new segment s. Equi val ent f or ms ar e:

EI Dr awRect angl e x1, y1 , x2, y2
EI Dr awRect angl e x1, y1 , x2, y2

EI Cr eat eRadi us x, y, z t ur ns a cor ner l ocat ed at x, y i nt o a cur ve of r adi us r .

An equi val ent f or m i s: EI Cr eat eRadi us x, y , z

� Object Selection and Manipulation

EI Sel ect Ar cSegment x, y sel ect s t he ar c segment cl osest t o x, y . An equi val ent f or m i s:
EI Sel ect Ar cSegment x, y

EI Sel ect Gr oup n sel ect s t he nt h gr oup of nodes, segment s, ar c segment s and bl ock l abel s. Thi s
f unct i on wi l l c l ear al l pr evi ousl y sel ect ed el ement s and l eave t he edi t mode i n 4 gr oup

EI Sel ect Label x, y sel ect s t he bl ock l abel cl osest t o x, y . An equi val ent f or m i s:
EI Sel ect Label x, y

EI Sel ect Node x, y sel ect s t he node cl osest t o x, y . An equi val ent f or m i s:
EI Sel ect Node x, y

EI Sel ect Segment x, y sel ect s t he segment cl osest t o x, y . An equi val ent f or m i s:
EI Sel ect Segment x, y
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EI Set Ar cSegment Pr op maxsegdeg, " pr opname" , hi de, gr oupno, " i nconduct or "
set s t he pr oper t i es associ at ed wi t h t he sel ect ed ar c segment s

maxsegdeg speci f i es t hat t he ar cs must be meshed wi t h el ement s
t hat span at most maxsegdeg degr ees per el ement

" pr opname" speci f i es t he boundar y pr oper t y t o be associ at ed wi t h t he sel ect ed ar cs

hi de: 0 � not hi dden i n post � pr ocessor , 1 ��� hi dden i n post pr ocessor
gr oupno i s an i nt eger speci f y i ng t he

gr oup number of whi ch t he sel ect ed ar cs ar e t o be member s.

" i nconduct or " speci f i es t he name of t he conduct or pr oper t y wi t h whi ch
t he sel ect ed ar cs ar e t o be associ at ed. I f t he ar cs i s not t o be
par t of a conduct or , t hi s par amet er can be speci f i ed as " � None � " .

EI Set Bl ockPr op " bl ockname" , aut omesh, meshsi ze,
gr oupno set s t he sel ect ed bl ock l abel s t o have t he pr oper t i es:

Bl ock pr oper t y " bl ockname" .
aut omesh: 0 � mesher def er s t o mesh si ze const r ai nt

def i ned i n meshsi ze, 1 � mesher aut omat i cal l y chooses t he mesh densi t y.

meshsi ze: si ze const r ai nt on t he mesh i n t he bl ock mar ked by t hi s l abel
. gr oupno: make sel ect ed member s of speci f i ed gr oup number

EI Set NodePr op " pr opname" , gr oupno, " i nconduct or " set s t he sel ect ed
nodes t o have t he nodal pr oper t y " pr opname" and gr oup number gr oupno.
The " i nconduct or " st r i ng speci f i es whi ch conduct or t he node bel ongs t o. I f t he

node doesn � t bel ong t o a named conduct or , t hi s par amet er can be set t o " � None � " .

EI Set Segment Pr op " pr opname" , el ement si ze, aut omesh,

hi de, gr oupno, " i nconduct or " set s t he sel ect segment s t o have:
Boundar y pr oper t y " pr opname"
Local el ement si ze al ong segment no gr eat er t han el ement si ze

aut omesh: 0 � mesher def er s t o t he el ement const r ai nt def i ned by
el ement si ze, 1 � mesher aut omat i cal l y chooses mesh si ze al ong t he sel ect ed segment s

hi de: 0 � not hi dden i n post � pr ocessor , 1 ��� hi dden i n post pr ocessor

A member of gr oup number gr oupno
A member of t he conduct or speci f i ed by t he st r i ng " i nconduct or " . I f t he

segment i s not par t of a conduct or , t hi s par amet er can be speci f i ed as " � None � " .

EI Del et eSel ect ed del et es al l sel ect ed obj ect s.

EI Del et eSel ect edAr cSegment s del et es al l sel ect ed ar c segment s.

EI Del et eSel ect edLabel s del et es al l sel ect ed bl ock l abel s.

EI Del et eSel ect edNodes del et es al l sel ect ed nodes.

EI Del et eSel ect edSegment s del et es al l sel ect ed segment s.

EI Cl ear Sel ect ed cl ear al l sel ect ed nodes, bl ocks, segment s and ar c segment s.

EI Def i neOut er Space Zo, Ro, Ri def i nes an axi symmet r i c ext er nal r egi on t o be used i n
conj uct i on wi t h t he Kel vi n Tr ansf or mat i on met hod of model i ng unbounded pr obl ems. The
Zo par amet er i s t he z � l ocat i on of t he or i gi n of t he out er r egi on, t he Ro par amet er

i s t he r adi us of t he out er r egi on, and t he Ri par amet er i s t he r adi us of t he i nner
r egi on i . e. t he r egi on of i nt er est . I n t he ext er i or r egi on, t he per meabi l i t y
var i es as a f unct i on of di st ance f r om t he or i gi n of t he ext er nal r egi on. These

par amet er s ar e necessar y t o def i ne t he per meabi l i t y var i at i on i n t he ext er nal r egi on.

EI At t achOut er Space mar ks al l sel ect ed bl ock l abel s as member s of t he ext er nal r egi on

used f or model i ng unbounded axi symmet r i c pr obl ems vi a t he Kel vi n Tr ansf or mat i on.

EI Det achOut er Space undef i nes al l sel ect ed bl ock l abel s as member s of t he ext er nal r egi on

used f or model i ng unbounded axi symmet r i c pr obl ems vi a t he Kel vi n Tr ansf or mat i on.
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� Move, Copy, Scale

EI CopyRot at e bx, by, angl e, copi es, edi t act i on
bx, by base poi nt f or r ot at i on

angl e angl e by whi ch t he sel ect ed obj ect s ar e
i ncr ement al l y shi f t ed t o make each copy. Thi s angl e i s measur ed i n degr ees.

copi es number of copi es t o be pr oduced f r om t he sel ect ed obj ect s

edi t act i on 0 � nodes, 1 � segment s, 2 � bl ock l abel s, 3 � ar cs, 4 � gr oup
An equi val ent f or m i s:
EI CopyRot at e bx, by , angl e, copi es, edi t act i on

EI CopyTr ansl at e dx, dy, copi es, edi t act i on

dx, dy r epr esent s t he di st ance by
whi ch t he sel ect ed obj ect s ar e t o be i ncr ement al l y shi f t ed.

copi es speci f i es t he number of copoi es t o be pr oduced f r om t he sel ect ed obj ect s
edi t act i on 0 � nodes, 1 � segment s, 2 � bl ock l abel s, 3 � ar cs, 4 � gr oup

An equi val ent f or m i s:
EI CopyTr ansl at e dx, dy , copi es, edi t act i on

EI Mi r r or x1, y1, x2, y2, edi t act i on mi r r or s t he sel ect ed obj ect s about a l i ne passi ng t hr ough t he
poi nt s x1, y1 and x2, y2 . Val i d edi t act i on ent r i es ar e 0 f or nodes, 1 f or l i nes

segment s , 2 f or bl ock l abel s, 3 f or ar c segment s, and 4 f or gr oups. Equi val ent f or ms ar e:
EI Mi r r or x1, y1 , x2, y2 , edi t act i on
EI Mi r r or x1, y1 , x2, y2 , edi t act i on

EI MoveRot at e bx, by, shi f t angl e, edi t act i on
bx, by – base poi nt f or r ot at i on

shi f t angl e – angl e i n degr ees by whi ch t he sel ect ed obj ect s ar e r ot at ed.
edi t act i on � 0 –nodes, 1 – l i nes segment s , 2 –bl ock l abel s, 3 – ar c segment s, 4 � gr oup
An equi val ent f or m i s:

EI MoveRot at e bx, by , shi f t angl e, edi t act i on

EI MoveTr ansl at e dx, dy, edi t act i on

dx, dy – di st ance by whi ch t he sel ect ed obj ect s ar e shi f t ed.
edi t act i on � 0 –nodes, 1 – l i nes segment s , 2 –bl ock l abel s, 3 – ar c segment s, 4 � gr oup
An equi val ent f or m i s:

EI MoveTr ansl at e dx, dy , edi t act i on

EI Scal e bx, by, scal ef act or , edi t act i on

bx, by – base poi nt f or scal i ng
scal ef act or – a mul t i pl i er t hat det er mi nes how much t he sel ect ed obj ect s ar e scal ed
edi t act i on 0 –nodes, 1 – l i nes segment s , 2 –bl ock l abel s, 3 – ar c segment s, 4 � gr oup

An equi val ent f or i s: EI Scal e bx, by , scal ef act or , edi t act i on

� View Manipulation

EI Set Gr i d densi t y, " t ype" changes t he gr i d spaci ng. The densi t y
par amet er speci f i es t he space bet ween gr i d poi nt s, and t he " t ype" par amet er
i s set t o " car t " f or Car t esi an coor di nat es or " pol ar " f or pol ar coor di nat es.

EI ShowGr i d di spl ays t he gr i d poi nt s

EI Hi deGr i d hi des t he el ect r ost at i cs i nput gr i d poi nt s

EI ShowMesh di spl ays t he mesh

EI Pur geMesh cl ear s t he mesh out of bot h t he scr een and memor y.
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EI ShowNames di spl ays t he mat er i al names associ at ed wi t h each bl ock l abel

EI Hi deNames st ops t he names of t he

mat er i al s associ at ed wi t h each bl ock l abel f r om bei ng di spl ayed

EI SnapGr i dOn t ur ns on snap � t o � gr i d

EI SnapGr i dOf f t ur ns of f snap � t o � gr i d

EI Zoom x1, y1, x2, y2 Set t he di spl ay ar ea t o be f r om t he bot t om l ef t cor ner speci f i ed
by x1, y1 t o t he t op r i ght cor ner speci f i ed by x2, y2 . Equi val ent f or ms ar e:

EI Zoom x1, y1 , x2, y2
EI Zoom x1, y1 , x2, y2

EI ZoomI n zooms out by a f act or of 200%.

EI ZoomNat ur al zooms t o a " nat ur al " vi ew wi t h sensi bl e ext ent s.

EI ZoomOut zooms out by a f act or of 50%.

EI Get Vi ew gr abs t he cur r ent el ect r ost at i cs i nput vi ew and r et ur ns a bi t mapped

gr aphi cs obj ect . Thi s obj ect can subsequent l y be di spl ayed usi ng t he Show command

� Problem Commands

EI Anal yze f l ag r uns t he el ect r ost at i cs sol ver . The f l ag par amet er cont r ol s whet her t he sol ver
wi ndow i s vi si bl e or mi ni mi zed. For a vi si bl e wi ndow, ei t her speci f y no val ue f or f l ag
or speci f y 0. For a mi ni mi zed wi ndow, f l ag shoul d be set t o 1. An equi val ent f or m i s:

EI Anal yse f l ag

EI Cl ose cl oses t he pr epr ocessor wi ndow and dest r oys t he cur r ent document .

EI Cr eat eMesh r uns t r i angl e t o cr eat e a mesh. Not e t hat t hi s
i s not a necessar y pr ecur sor of per f or mi ng an anal ysi s, as EI Anal yze
wi l l make sur e t he mesh i s up t o dat e bef or e r unni ng an anal ysi s.

EI LoadSol ut i on l oads and di spl ays t he sol ut i on cor r espondi ng t o t he cur r ent geomet r y.

EI Pr obDef uni t s, t ype, pr eci si on, dept h, mi nangl e changes t he pr obl em def i ni t i on. The uni t s

par amet er speci f i es t he uni t s used f or measur i ng l engt h i n t he pr obl em domai n.
Val i d " uni t s" ent r i es ar e " i nches" , " mi l l i met er s" , " cent i met er s" , " mi l s" , " met er s" ,
and " mi cr omet er s" . Set pr obl emt ype t o " pl anar " f or a 2 � D pl anar pr obl em, or t o " axi " f or

an axi symmet r i c pr obl em. The pr eci si on par amet er di ct at es t he pr eci si on r equi r ed
by t he sol ver . For exampl e, speci f y i ng 1. E � 8 r equi r es t he RMS of t he r esi dual t o
be l ess t han 10^ � 8 . The dept h par amet er , r epr esent s t he dept h of t he pr obl em i n

t he i nt o � t he � page di r ect i on f or 2 � D pl anar pr obl ems. The mi nangl e par amet er i s a
const r ai nt f or t he mesh gener at or . I t speci f i es t he smal l est per mi ssi bl e angl e i n
t r i angl es t hat compose t he f i ni t e el ement mesh. A good val ue t o choose i s 30 degr ees,
but smal l er val ues may be needed f or " t ough" geomet r i es t hat cont ai n smal l angl es.

EI ReadDXF " f i l ename" r eads i n geomet r y i nf or mat i on a DXF f i l e speci f i ed by " f i l ename"

EI Ref r eshVi ew Redr aws t he cur r ent vi ew.

EI SaveAs " f i l ename" saves t he f i l e wi t h name " f i l ename" . Not e i f
you use a pat h you must use t wo backsl ashes e. g. " c: \ \ t emp\ \ myf emmf i l e. f em"

EI SaveBi t map " f i l ename" saves a bi t mapped scr eenshot of
t he cur r ent vi ew t o t he f i l e speci f i ed by " f i l ename" , subj ect t o t he

pr i nt f � t ype f or mat t i ng expl ai ned pr evi ousl y f or t he EI SaveAs command.
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EI SaveMet af i l e " f i l ename" saves an ext ended met af i l e scr eenshot
of t he cur r ent vi ew t o t he f i l e speci f i ed by " f i l ename" , subj ect t o t he

pr i nt f � t ype f or mat t i ng expl ai ned pr evi ousl y f or t he EI SaveAs command.

EI Set Edi t Mode " edi t mode" set s t he cur r ent edi t mode t o:

" nodes" – nodes
" segment s" � l i ne segment s
" ar csegment s" � ar c segment s

" bl ocks" � bl ock l abel s
" gr oup" � sel ect ed gr oup
Thi s command wi l l af f ect al l subsequent uses of t he

ot her edi t i ng commands, i f t hey ar e used wi t hout t he edi t act i on par amet er .

EI Set Focus " document name" swi t ches t he el ect r ost at i cs i nput f i l e upon whi ch

scr i pt i ng commands ar e t o act . I f mor e t han one el ect r ost at i cs i nput f i l e i s
bei ng edi t ed at a t i me, t hi s command can be used t o swi t ch bet ween f i l es so t hat
t he mut i pl e f i l es can be oper at ed upon pr ogr ammat i cal l y . " document name" shoul d

cont ai n t he name of t he desi r ed document as i t appear s on t he wi ndow� s t i t l e bar .

� Heat Flow Input Commands

� Define, Modify, or Delete Properties

HI AddBoundPr op " boundpr opname" , Bdr yFor mat , Tset , qs,

Ti nf , h, bet a adds a new boundar y pr oper t y wi t h name " boundpr opname"
For a " Fi xed Temper at ur e" t ype boundar y condi t i on, set t he Tset

par amet er t o t he desi r ed t emper at ur e and al l ot her par amet er s t o zer o.

To obt ai n a " Heat Fl ux" t ype boundar y condi t i on, set qs t o be t he heat
f l ux densi t y and Bdr yFor mat t o 1. Set al l ot her par amet er s t o zer o.

To obt ai n a convect i on boundar y condi t i on, set h t o t he desi r ed heat t r ansf er

coef f i c i ent and Ti nf t o t he desi r ed ext er nal t emper at ur e and set Bdr yFor mat t o 2.
For a Radi at i on boundar y condi t i on, set bet a equal t o t he desi r ed emmi ssi vi t y

and Ti nf t o t he desi r ed ext er nal t emper at ur e and set Bdr yFor mat t o 3.

For a " Per i odi c" boundar y condi t i on, set Bdr yFor mat t o 4 and set al l ot her par amet er s t o zer o.
For an " Ant i � Per odi c" boundar y condi t i on, set Bdr yFor mat t o 5 set al l ot her par amet er s t o zer o.

HI AddConduct or Pr op " conduct or name" , Tc, qc, conduct or t ype adds a new conduct or
pr oper t y wi t h name " conduct or name" wi t h ei t her a pr escr i bed t emper at ur e or a
pr escr i bed t ot al heat f l ux. Set t he unused pr oper t y t o zer o. The conduct or t ype

par amet er i s 0 f or pr escr i bed char ge and 1 f or pr escr i bed t emper at ur e.

HI AddMat er i al " mat er i al name" , Kx, Ky, qv adds a new

mat er i al wi t h cal l ed " mat er i al name" wi t h t he mat er i al pr oper t i es:
Kx Ther mal conduct i v i t y i n t he x � or r � di r ect i on.
Ky Ther mal conduct i v i t y i n t he y � or z � di r ect i on.

qv Vol ume heat gener at i on densi t y i n uni t s of J m̂ 3

HI AddPoi nt Pr op " poi nt pr opname" , Tp, qp adds a new poi nt pr oper t y of name " poi nt pr opname" wi t h
ei t her a speci f i ed t emper at ur e Tp or poi nt heat gener at i on qp i n uni t s of J m.
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HI Modi f yBoundPr op " Bdr yName" , pr opnum, val ue al l ows f or modi f i cat i on of a boundar y
pr oper t y. The BC t o be modi f i ed i s speci f i ed by " Bdr yName" . The next par amet er i s

t he number of t he pr oper t y t o be set . The l ast number i s t he val ue t o be appl i ed t o
t he speci f i ed pr oper t y. The var i ous pr oper t i es t hat can be modi f i ed ar e l i st ed bel ow:

0 � " Bdr yName" � Name of boundar y pr oper t y

1 � Bdr yFor mat � Type of boundar y condi t i on 0 � Pr escr i bed Temper at ur e; 1 � Heat Fl ux; 2 �

Convect i on; 3 � Radi at i on; 4 � Per i odi c; 5 � Ant i per i odi c 2 � Tset � Fi xed Temper at ur e
3 � qs � Pr escr i bed heat f l ux densi t y

4 � Ti nf � Ext er nal t emper at ur e
5 � h � heat t r ansf er coef f i c i ent
6 � bet a � emmi ssi vi t y

HI Modi f yConduct or Pr op " Conduct or Name" , pr opnum, val ue al l ows f or modi f i cat i on of a conduct or
pr oper t y. The conduct or pr oper t y t o be modi f i ed i s speci f i ed by " Conduct or Name" . The next

par amet er i s t he number of t he pr oper t y t o be set . The l ast number i s t he val ue t o be appl i ed
t o t he speci f i ed pr oper t y. The var i ous pr oper t i es t hat can be modi f i ed ar e l i st ed bel ow:

0 � " Conduct or Name" � Name of t he conduct or pr oper t y

1 � Tc � Conduct or Temper at ur e
2 � qc � Tot al conduct or heat f l ux
3 � Conduct or Type � 0 � Pr escr i bed heat f l ow, 1 � Pr escr i bed t emper at ur e

HI Modi f yMat er i al " Bl ockName" , pr opnum, val ue al l ows f or modi f i cat i on of a mat er i al ' s pr oper t i es
wi t hout r edef i ni ng t he ent i r e mat er i al e. g. so t hat cur r ent can be modi f i ed f r om r un

t o r un . The mat er i al t o be modi f i ed i s speci f i ed by " Bl ockName" . The next par amet er
i s t he number of t he pr oper t y t o be set . The l ast number i s t he val ue t o be appl i ed t o
t he speci f i ed pr oper t y. The var i ous pr oper t i es t hat can be modi f i ed ar e l i st ed bel ow:

0 � " Bl ockName" � Name of t he mat er i al 1 � Kx � x or r di r ect i on t her mal conduct i v i t y
2 � Ky � y or z di r ect i on t her mal conduct i v i t y 3 � qv � Vol ume heat gener at i on

HI Modi f yPoi nt Pr op " Poi nt Name" , pr opnum, val ue al l ows f or modi f i cat i on of a poi nt pr oper t y.
The poi nt pr oper t y t o be modi f i ed i s speci f i ed by " Poi nt Name" . The next par amet er i s
t he number of t he pr oper t y t o be set . The l ast number i s t he val ue t o be appl i ed t o

t he speci f i ed pr oper t y. The var i ous pr oper t i es t hat can be modi f i ed ar e l i st ed bel ow:
0 � Poi nt Name � Name of t he poi nt pr oper t y
1 � Tp � Pr escr i bed nodal t emper at ur e

2 � qp � Poi nt heat gener at i on i n C m

HI Del et eBoundPr op " boundpr opname" del et es t he boundar y pr oper t y named " boundpr opname" .

HI Del et eConduct or " conduct or name" del et es t he conduct or pr oper t y named " conduct or name" .

HI Del et eMat er i al " mat er i al name" del et es t he mat er i al pr oper t y named " mat er i al name" .

HI Del et ePoi nt Pr op " poi nt pr opname" del et es t he poi nt pr oper t y named " poi nt pr opname" .

� Object Drawing Commands

HI AddAr c x1, y1, x2, y2, angl e, maxseg adds an ar c t o t he el ect r ost at i cs i nput
geomet r y f r om t he poi nt near st t o x1, y1 t o t he poi nt near est t o x2, y2 . The
ar c spans a number of degr ees speci f i ed by angl e. Si nce FEMM appr oxi mat es ar cs

by many l i ne segment s, t he par amet er maxseg speci f i es t he maxi mum number of
degr ees t hat i s al l owed t o be spanned by any one segment . Equi val ent f or ms ar e:

HI AddAr c x1, y1 , x2, y2 , angl e, maxseg

HI AddAr c x1, y1 , x2, y2 , angl e, maxseg

HI AddBl ockLabel x, y adds a bl ock l abel at t he poi nt x, y . An equi val ent f or m i s:

HI AddBl ockLabel x, y

HI AddNode x, y adds a new node at x, y . An equi val ent f or m i s:

HI AddNode x, y
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HI AddSegment x1, y1, x2, y2 add a new l i ne segment f r om node
cl osest t o x1, y1 t o node cl osest t o x2, y2 . Equi val ent f or ms ar e:

HI AddSegment x1, y1 , x2, y2
HI AddSegment x1, y1 , x2, y2

HI Dr awAr c x1, y1, x2, y2, angl e, maxseg adds an ar c t o t he heat f l ow i nput geomet r y by
dr awi ng poi nt s at x1, y1 and x2, y2 and t hen connect i ng t hem wi t h an ar c segment .
The ar c spans a number of degr ees speci f i ed by angl e. Si nce FEMM appr oxi mat es

ar cs by many l i ne segment s, t he par amet er maxseg speci f i es t he maxi mum number of
degr ees t hat i s al l owed t o be spanned by any one segment . Equi val ent f or ms ar e:

HI Dr awAr c x1, y1 , x2, y2 , angl e, maxseg

HI Dr awAr c x1, y1 , x2, y2 , angl e, maxseg

HI Dr awLi ne x1, y1, x2, y2 adds poi nt s at x1, y1 and x2, y2 and

t hen adds a segment connect i ng t hese t wo poi nt s. Equi val ent f or ms ar e:
HI Dr awLi ne x1, y1 , x2, y2
HI Dr awLi ne x1, y1 , x2, y2

HI Dr awPol ygon x1, y2 , . . . , xn, yn adds new node poi nt s at

ever y l i st ed poi nt and t hen dr aws a cl osed f i gur e t hat connect s t he poi nt s

HI Dr awPol yLi ne x1, y2 , . . . , xn, yn dr aws a mul t i � segment l i ne by addi ng each

of t he poi nt s i n t he l i st and t hen addi ng segment s t hat j oi n t he l i st ed poi nt s.

HI Dr awRect angl e x1, y1, x2, y2 adds nodes at x1, y1 , x1, y2 , x2,

y2 and x2, y1 and j oi ns t hem wi t h new segment s. Equi val ent f or ms ar e:
HI Dr awRect angl e x1, y1 , x2, y2
HI Dr awRect angl e x1, y1 , x2, y2

EI Cr eat eRadi us x, y, z t ur ns a cor ner l ocat ed at x, y i nt o a cur ve of r adi us r .
An equi val ent f or m i s: EI Cr eat eRadi us x, y , z

� Object Selection and Manipulation

HI Sel ect Ar cSegment x, y sel ect s t he ar c segment cl osest t o x, y . An equi val ent f or m i s:

HI Sel ect Ar cSegment x, y

HI Sel ect Gr oup n sel ect s t he nt h gr oup of nodes, segment s, ar c segment s and bl ock l abel s. Thi s
f unct i on wi l l c l ear al l pr evi ousl y sel ect ed el ement s and l eave t he edi t mode i n 4 gr oup

HI Sel ect Label x, y sel ect s t he bl ock l abel cl osest t o x, y . An equi val ent f or m i s:
HI Sel ect Label x, y

HI Sel ect Node x, y sel ect s t he node cl osest t o x, y . An equi val ent f or m i s:
HI Sel ect Node x, y

HI Sel ect Segment x, y sel ect s t he segment cl osest t o x, y . An equi val ent f or m i s:
HI Sel ect Segment x, y

HI Set Ar cSegment Pr op maxsegdeg, " pr opname" , hi de, gr oupno, " i nconduct or "
set s t he pr oper t i es associ at ed wi t h t he sel ect ed ar c segment s

maxsegdeg speci f i es t hat t he ar cs must be meshed wi t h el ement s
t hat span at most maxsegdeg degr ees per el ement

" pr opname" speci f i es t he boundar y pr oper t y t o be associ at ed wi t h t he sel ect ed ar cs

hi de: 0 � not hi dden i n post � pr ocessor , 1 ��� hi dden i n post pr ocessor
gr oupno i s an i nt eger speci f y i ng t he

gr oup number of whi ch t he sel ect ed ar cs ar e t o be member s.
" i nconduct or " speci f i es t he name of t he conduct or pr oper t y wi t h whi ch

t he sel ect ed ar cs ar e t o be associ at ed. I f t he ar cs i s not t o be
par t of a conduct or , t hi s par amet er can be speci f i ed as " � None � " .
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HI Set Bl ockPr op " bl ockname" , aut omesh, meshsi ze,
gr oupno set s t he sel ect ed bl ock l abel s t o have t he pr oper t i es:

Bl ock pr oper t y " bl ockname" .
aut omesh: 0 � mesher def er s t o mesh si ze const r ai nt

def i ned i n meshsi ze, 1 � mesher aut omat i cal l y chooses t he mesh densi t y.

meshsi ze: si ze const r ai nt on t he mesh i n t he bl ock mar ked by t hi s l abel
. gr oupno: make sel ect ed member s of speci f i ed gr oup number

HI Set NodePr op " pr opname" , gr oupno, " i nconduct or " set s t he sel ect ed
nodes t o have t he nodal pr oper t y " pr opname" and gr oup number gr oupno.
The " i nconduct or " st r i ng speci f i es whi ch conduct or t he node bel ongs t o. I f t he

node doesn � t bel ong t o a named conduct or , t hi s par amet er can be set t o " � None � " .

HI Set Segment Pr op " pr opname" , el ement si ze, aut omesh,

hi de, gr oupno, " i nconduct or " set s t he sel ect segment s t o have:
Boundar y pr oper t y " pr opname"
Local el ement si ze al ong segment no gr eat er t han el ement si ze

aut omesh: 0 � mesher def er s t o t he el ement const r ai nt def i ned by
el ement si ze, 1 � mesher aut omat i cal l y chooses mesh si ze al ong t he sel ect ed segment s

hi de: 0 � not hi dden i n post � pr ocessor , 1 ��� hi dden i n post pr ocessor

A member of gr oup number gr oupno
A member of t he conduct or speci f i ed by t he st r i ng " i nconduct or " . I f t he

segment i s not par t of a conduct or , t hi s par amet er can be speci f i ed as " � None � " .

HI Del et eSel ect ed del et es al l sel ect ed obj ect s.

HI Del et eSel ect edAr cSegment s del et es al l sel ect ed ar c segment s.

HI Del et eSel ect edLabel s del et es al l sel ect ed bl ock l abel s.

HI Del et eSel ect edNodes del et es al l sel ect ed nodes.

HI Del et eSel ect edSegment s del et es al l sel ect ed segment s.

HI Cl ear Sel ect ed cl ear al l sel ect ed nodes, bl ocks, segment s and ar c segment s.

HI Def i neOut er Space Zo, Ro, Ri def i nes an axi symmet r i c ext er nal r egi on t o be used i n
conj uct i on wi t h t he Kel vi n Tr ansf or mat i on met hod of model i ng unbounded pr obl ems. The
Zo par amet er i s t he z � l ocat i on of t he or i gi n of t he out er r egi on, t he Ro par amet er

i s t he r adi us of t he out er r egi on, and t he Ri par amet er i s t he r adi us of t he i nner
r egi on i . e. t he r egi on of i nt er est . I n t he ext er i or r egi on, t he per meabi l i t y
var i es as a f unct i on of di st ance f r om t he or i gi n of t he ext er nal r egi on. These

par amet er s ar e necessar y t o def i ne t he per meabi l i t y var i at i on i n t he ext er nal r egi on.

HI At t achOut er Space mar ks al l sel ect ed bl ock l abel s as member s of t he ext er nal r egi on

used f or model i ng unbounded axi symmet r i c pr obl ems vi a t he Kel vi n Tr ansf or mat i on.

HI Det achOut er Space undef i nes al l sel ect ed bl ock l abel s as member s of t he ext er nal r egi on

used f or model i ng unbounded axi symmet r i c pr obl ems vi a t he Kel vi n Tr ansf or mat i on.

� Move, Copy, Scale

HI CopyRot at e bx, by, angl e, copi es, edi t act i on
bx, by base poi nt f or r ot at i on
angl e angl e by whi ch t he sel ect ed obj ect s ar e

i ncr ement al l y shi f t ed t o make each copy. Thi s angl e i s measur ed i n degr ees.
copi es number of copi es t o be pr oduced f r om t he sel ect ed obj ect s
edi t act i on 0 � nodes, 1 � segment s, 2 � bl ock l abel s, 3 � ar cs, 4 � gr oup

An equi val ent f or m i s:
HI CopyRot at e bx, by , angl e, copi es, edi t act i on
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HI CopyTr ansl at e dx, dy, copi es, edi t act i on
dx, dy r epr esent s t he di st ance by

whi ch t he sel ect ed obj ect s ar e t o be i ncr ement al l y shi f t ed.
copi es speci f i es t he number of copoi es t o be pr oduced f r om t he sel ect ed obj ect s
edi t act i on 0 � nodes, 1 � segment s, 2 � bl ock l abel s, 3 � ar cs, 4 � gr oup

An equi val ent f or m i s:
HI CopyTr ansl at e dx, dy , copi es, edi t act i on

HI Mi r r or x1, y1, x2, y2, edi t act i on mi r r or s t he sel ect ed obj ect s about a l i ne passi ng t hr ough t he
poi nt s x1, y1 and x2, y2 . Val i d edi t act i on ent r i es ar e 0 f or nodes, 1 f or l i nes
segment s , 2 f or bl ock l abel s, 3 f or ar c segment s, and 4 f or gr oups. Equi val ent f or ms ar e:

HI Mi r r or x1, y1 , x2, y2 , edi t act i on
HI Mi r r or x1, y1 , x2, y2 , edi t act i on

HI MoveRot at e bx, by, shi f t angl e, edi t act i on
bx, by – base poi nt f or r ot at i on
shi f t angl e – angl e i n degr ees by whi ch t he sel ect ed obj ect s ar e r ot at ed.

edi t act i on � 0 –nodes, 1 – l i nes segment s , 2 –bl ock l abel s, 3 – ar c segment s, 4 � gr oup
An equi val ent f or m i s:
HI MoveRot at e bx, by , shi f t angl e, edi t act i on

HI MoveTr ansl at e dx, dy, edi t act i on
dx, dy – di st ance by whi ch t he sel ect ed obj ect s ar e shi f t ed.

edi t act i on � 0 –nodes, 1 – l i nes segment s , 2 –bl ock l abel s, 3 – ar c segment s, 4 � gr oup
An equi val ent f or m i s:
HI MoveTr ansl at e dx, dy , edi t act i on

HI Scal e bx, by, scal ef act or , edi t act i on

bx, by – base poi nt f or scal i ng
scal ef act or – a mul t i pl i er t hat det er mi nes how much t he sel ect ed obj ect s ar e scal ed
edi t act i on 0 –nodes, 1 – l i nes segment s , 2 –bl ock l abel s, 3 – ar c segment s, 4 � gr oup

An equi val ent f or i s: HI Scal e bx, by , scal ef act or , edi t act i on

� View Manipulation

HI Set Gr i d densi t y, " t ype" changes t he gr i d spaci ng. The densi t y

par amet er speci f i es t he space bet ween gr i d poi nt s, and t he " t ype" par amet er
i s set t o " car t " f or Car t esi an coor di nat es or " pol ar " f or pol ar coor di nat es.

HI ShowGr i d di spl ays t he gr i d poi nt s

HI Hi deGr i d hi des t he heat f l ow i nput gr i d poi nt s

HI ShowMesh di spl ays t he mesh

HI Pur geMesh cl ear s t he mesh out of bot h t he scr een and memor y.

HI ShowNames di spl ays t he mat er i al names associ at ed wi t h each bl ock l abel

HI Hi deNames st ops t he names of t he
mat er i al s associ at ed wi t h each bl ock l abel f r om bei ng di spl ayed

HI SnapGr i dOn t ur ns on snap � t o � gr i d

HI SnapGr i dOf f t ur ns of f snap � t o � gr i d

HI Zoom x1, y1, x2, y2 Set t he di spl ay ar ea t o be f r om t he bot t om l ef t cor ner speci f i ed
by x1, y1 t o t he t op r i ght cor ner speci f i ed by x2, y2 . Equi val ent f or ms ar e:

HI Zoom x1, y1 , x2, y2

HI Zoom x1, y1 , x2, y2
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HI ZoomI n zooms out by a f act or of 200%.

HI ZoomNat ur al zooms t o a " nat ur al " vi ew wi t h sensi bl e ext ent s.

HI ZoomOut zooms out by a f act or of 50%.

HI Get Vi ew gr abs t he cur r ent heat f l ow i nput vi ew and r et ur ns a bi t mapped
gr aphi cs obj ect . Thi s obj ect can subsequent l y be di spl ayed usi ng t he Show command

� Problem Commands

HI Anal yze f l ag r uns t he heat f l ow sol ver . The f l ag par amet er cont r ol s whet her t he sol ver
wi ndow i s vi si bl e or mi ni mi zed. For a vi si bl e wi ndow, ei t her speci f y no val ue f or f l ag

or speci f y 0. For a mi ni mi zed wi ndow, f l ag shoul d be set t o 1. An equi val ent f or m i s:
HI Anal yse f l ag

HI Cl ose cl oses t he pr epr ocessor wi ndow and dest r oys t he cur r ent document .

HI Cr eat eMesh r uns t r i angl e t o cr eat e a mesh. Not e t hat t hi s
i s not a necessar y pr ecur sor of per f or mi ng an anal ysi s, as HI Anal yze

wi l l make sur e t he mesh i s up t o dat e bef or e r unni ng an anal ysi s.

HI LoadSol ut i on l oads and di spl ays t he sol ut i on cor r espondi ng t o t he cur r ent geomet r y.

HI Pr obDef uni t s, t ype, pr eci si on, dept h, mi nangl e changes t he pr obl em def i ni t i on. The uni t s
par amet er speci f i es t he uni t s used f or measur i ng l engt h i n t he pr obl em domai n.
Val i d " uni t s" ent r i es ar e " i nches" , " mi l l i met er s" , " cent i met er s" , " mi l s" , " met er s" ,

and " mi cr omet er s" . Set pr obl emt ype t o " pl anar " f or a 2 � D pl anar pr obl em, or t o " axi " f or
an axi symmet r i c pr obl em. The pr eci si on par amet er di ct at es t he pr eci si on r equi r ed
by t he sol ver . For exampl e, speci f y i ng 1. E � 8 r equi r es t he RMS of t he r esi dual t o

be l ess t han 10^ � 8 . The dept h par amet er , r epr esent s t he dept h of t he pr obl em i n
t he i nt o � t he � page di r ect i on f or 2 � D pl anar pr obl ems. The mi nangl e par amet er i s a
const r ai nt f or t he mesh gener at or . I t speci f i es t he smal l est per mi ssi bl e angl e i n

t r i angl es t hat compose t he f i ni t e el ement mesh. A good val ue t o choose i s 30 degr ees,
but smal l er val ues may be needed f or " t ough" geomet r i es t hat cont ai n smal l angl es.

HI ReadDXF " f i l ename" r eads i n geomet r y i nf or mat i on a DXF f i l e speci f i ed by " f i l ename"

HI Ref r eshVi ew Redr aws t he cur r ent vi ew.

HI SaveAs " f i l ename" saves t he f i l e wi t h name " f i l ename" . Not e i f
you use a pat h you must use t wo backsl ashes e. g. " c: \ \ t emp\ \ myf emmf i l e. f em"

HI SaveBi t map " f i l ename" saves a bi t mapped scr eenshot of

t he cur r ent vi ew t o t he f i l e speci f i ed by " f i l ename" , subj ect t o t he
pr i nt f � t ype f or mat t i ng expl ai ned pr evi ousl y f or t he HI SaveAs command.

HI SaveMet af i l e " f i l ename" saves an ext ended met af i l e scr eenshot
of t he cur r ent vi ew t o t he f i l e speci f i ed by " f i l ename" , subj ect t o t he
pr i nt f � t ype f or mat t i ng expl ai ned pr evi ousl y f or t he HI SaveAs command.

HI Set Edi t Mode " edi t mode" set s t he cur r ent edi t mode t o:
" nodes" – nodes

" segment s" � l i ne segment s
" ar csegment s" � ar c segment s
" bl ocks" � bl ock l abel s

" gr oup" � sel ect ed gr oup
Thi s command wi l l af f ect al l subsequent uses of t he

ot her edi t i ng commands, i f t hey ar e used wi t hout t he edi t act i on par amet er .
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HI Set Focus " document name" swi t ches t he heat f l ow i nput f i l e upon whi ch
scr i pt i ng commands ar e t o act . I f mor e t han one heat f l ow i nput f i l e i s bei ng

edi t ed at a t i me, t hi s command can be used t o swi t ch bet ween f i l es so t hat t he
mut i pl e f i l es can be oper at ed upon pr ogr ammat i cal l y . " document name" shoul d
cont ai n t he name of t he desi r ed document as i t appear s on t he wi ndow� s t i t l e bar .

� Electrostatics Input Commands

� Define, Modify, or Delete Properties

CI AddBoundPr op " boundpr opname" , Vs, qs, c0, c1,
bdr yf or mat adds a new boundar y pr oper t y wi t h name " boundpr opname"

For a " Fi xed Vol t age" t ype boundar y condi t i on, set t he Vs par amet er
t o t he desi r ed vol t age and al l ot her par amet er s t o zer o.

To obt ai n a " Mi xed" t ype boundar y condi t i on, set ext t t C1 and c0

as r equi r ed and bdr yf or mat t o 1. Set al l ot her par amet er s t o zer o.
To obt ai n a pr escr i bes sur f ace cur r ent densi t y, set qs t o t he

desi r ed cur r ent densi t y i n A m̂ 2 and set bdr yf or mat t o 2.

For a " Per i odi c" boundar y condi t i on, set bdr yf or mat t o 3 and set al l ot her par amet er s t o zer o.
For an " Ant i � Per odi c" boundar y condi t i on, set bdr yf or mat t o 4 set al l ot her par amet er s t o zer o.

CI AddConduct or Pr op " conduct or name" , vc, qc, conduct or t ype adds a
new conduct or pr oper t y wi t h name " conduct or name" wi t h ei t her a pr escr i bed
vol t age or a pr escr i bed t ot al cur r ent . Set t he unused pr oper t y t o zer o. The

conduct or t ype par amet er i s 0 f or pr escr i bed char ge and 1 f or pr escr i bed vol t age.

CI AddMat er i al " mat er i al name" , ox, oy, ex, ey, l t x, l t y adds a

new mat er i al wi t h cal l ed " mat er i al name" wi t h t he mat er i al pr oper t i es:
ox El ect r i cal conduct i v i t y i n t he x � or r � di r ect i on.
oy El ect r i cal conduct i v i t y i n t he y � or z � di r ect i on.

ex Rel at i ve el ect r i cal per mi t t i v i t y i n t he x � or r � di r ect i on.
ey Rel at i ve el ect r i cal per mi t t i v i t y i n t he y � or z � di r ect i on.
l t x Di el ect r i c l oss t angent i n t he x � or r � di r ect i on.

l t y Di el ect r i c l oss t angent i n t he y � or z � di r ect i on.

CI AddPoi nt Pr op " poi nt pr opname" , vp, qp adds a new poi nt pr oper t y of name " poi nt pr opname" wi t h

ei t her a speci f i ed vol t age vp or poi nt heat gener at i on qp i n uni t s of J m.

CI Modi f yBoundPr op " Bdr yName" , pr opnum, val ue al l ows f or modi f i cat i on of a boundar y
pr oper t y. The BC t o be modi f i ed i s speci f i ed by " Bdr yName" . The next par amet er i s
t he number of t he pr oper t y t o be set . The l ast number i s t he val ue t o be appl i ed t o
t he speci f i ed pr oper t y. The var i ous pr oper t i es t hat can be modi f i ed ar e l i st ed bel ow:

0 � " Bdr yName" � Name of boundar y pr oper t y
1 � Vs � Fi xed Vol t age
2 � j s � Pr escr i bed cur r ent densi t y

3 � c0 � Ext er nal vol t age
4 � c1 � heat t r ansf er coef f i c i ent
5 � Bdr yFor mat � Type of boundar y condi t i on 0 � Pr escr i bed

Vol t age; 1 � Mi xed; 2 � Sur f ace Cur r ent Densi t y; 3 � Per i odi c; 4 � Ant i per i odi c
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CI Modi f yConduct or Pr op " Conduct or Name" , pr opnum, val ue al l ows f or modi f i cat i on of a conduct or
pr oper t y. The conduct or pr oper t y t o be modi f i ed i s speci f i ed by " Conduct or Name" . The next

par amet er i s t he number of t he pr oper t y t o be set . The l ast number i s t he val ue t o be appl i ed
t o t he speci f i ed pr oper t y. The var i ous pr oper t i es t hat can be modi f i ed ar e l i st ed bel ow:

0 � " Conduct or Name" � Name of t he conduct or pr oper t y

1 � Vc � Conduct or Vol t age
2 � j c � Tot al conduct or cur r ent
3 � Conduct or Type � 0 � Pr escr i bed cur r ent , 1 � Pr escr i bed vol t age

CI Modi f yMat er i al " Bl ockName" , pr opnum, val ue al l ows f or modi f i cat i on of a mat er i al ' s pr oper t i es
wi t hout r edef i ni ng t he ent i r e mat er i al e. g. so t hat cur r ent can be modi f i ed f r om r un

t o r un . The mat er i al t o be modi f i ed i s speci f i ed by " Bl ockName" . The next par amet er
i s t he number of t he pr oper t y t o be set . The l ast number i s t he val ue t o be appl i ed t o
t he speci f i ed pr oper t y. The var i ous pr oper t i es t hat can be modi f i ed ar e l i st ed bel ow:

0 � " Bl ockName" � Name of t he mat er i al
1 � ox � x or r di r ect i on el ect r i cal conduct i v i t y
2 � oy � y or z di r ect i on el ect r i cal conduct i v i t y

1 � ox � x or r di r ect i on r el at i ve el ect r i cal per mi t t i v i t y
2 � oy � y or z di r ect i on r el at i ve el ect r i cal per mi t t i v i t y
1 � ox � x or r di r ect i on di el ect r i c l oss t angent

2 � oy � y or z di r ect i on di el ect r i c l oss t angent

CI Modi f yPoi nt Pr op " Poi nt Name" , pr opnum, val ue al l ows f or modi f i cat i on of a poi nt pr oper t y.

The poi nt pr oper t y t o be modi f i ed i s speci f i ed by " Poi nt Name" . The next par amet er i s
t he number of t he pr oper t y t o be set . The l ast number i s t he val ue t o be appl i ed t o
t he speci f i ed pr oper t y. The var i ous pr oper t i es t hat can be modi f i ed ar e l i st ed bel ow:

0 � Poi nt Name � Name of t he poi nt pr oper t y
1 � Vp � Pr escr i bed nodal vol t age
2 � j p � Poi nt cur r ent i n A m

CI Del et eBoundPr op " boundpr opname" del et es t he boundar y pr oper t y named " boundpr opname" .

CI Del et eConduct or " conduct or name" del et es t he conduct or pr oper t y named " conduct or name" .

CI Del et eMat er i al " mat er i al name" del et es t he mat er i al pr oper t y named " mat er i al name" .

CI Del et ePoi nt Pr op " poi nt pr opname" del et es t he poi nt pr oper t y named " poi nt pr opname" .

� Object Drawing Commands

CI AddAr c x1, y1, x2, y2, angl e, maxseg adds an ar c t o t he el ect r ost at i cs i nput

geomet r y f r om t he poi nt near st t o x1, y1 t o t he poi nt near est t o x2, y2 . The
ar c spans a number of degr ees speci f i ed by angl e. Si nce FEMM appr oxi mat es ar cs
by many l i ne segment s, t he par amet er maxseg speci f i es t he maxi mum number of
degr ees t hat i s al l owed t o be spanned by any one segment . Equi val ent f or ms ar e:

CI AddAr c x1, y1 , x2, y2 , angl e, maxseg
CI AddAr c x1, y1 , x2, y2 , angl e, maxseg

CI AddBl ockLabel x, y adds a bl ock l abel at t he poi nt x, y . An equi val ent f or m i s:
CI AddBl ockLabel x, y

CI AddNode x, y adds a new node at x, y . An equi val ent f or m i s:
CI AddNode x, y

CI AddSegment x1, y1, x2, y2 add a new l i ne segment f r om node
cl osest t o x1, y1 t o node cl osest t o x2, y2 . Equi val ent f or ms ar e:

CI AddSegment x1, y1 , x2, y2
CI AddSegment x1, y1 , x2, y2
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CI Dr awAr c x1, y1, x2, y2, angl e, maxseg adds an ar c t o t he cur r ent i nput geomet r y by
dr awi ng poi nt s at x1, y1 and x2, y2 and t hen connect i ng t hem wi t h an ar c segment .

The ar c spans a number of degr ees speci f i ed by angl e. Si nce FEMM appr oxi mat es
ar cs by many l i ne segment s, t he par amet er maxseg speci f i es t he maxi mum number of
degr ees t hat i s al l owed t o be spanned by any one segment . Equi val ent f or ms ar e:

CI Dr awAr c x1, y1 , x2, y2 , angl e, maxseg
CI Dr awAr c x1, y1 , x2, y2 , angl e, maxseg

CI Dr awLi ne x1, y1, x2, y2 adds poi nt s at x1, y1 and x2, y2 and
t hen adds a segment connect i ng t hese t wo poi nt s. Equi val ent f or ms ar e:

CI Dr awLi ne x1, y1 , x2, y2

CI Dr awLi ne x1, y1 , x2, y2

CI Dr awPol ygon x1, y2 , . . . , xn, yn adds new node poi nt s at

ever y l i st ed poi nt and t hen dr aws a cl osed f i gur e t hat connect s t he poi nt s

CI Dr awPol yLi ne x1, y2 , . . . , xn, yn dr aws a mul t i � segment l i ne by addi ng each
of t he poi nt s i n t he l i st and t hen addi ng segment s t hat j oi n t he l i st ed poi nt s.

CI Dr awRect angl e x1, y1, x2, y2 adds nodes at x1, y1 , x1, y2 , x2,
y2 and x2, y1 and j oi ns t hem wi t h new segment s. Equi val ent f or ms ar e:

CI Dr awRect angl e x1, y1 , x2, y2

CI Dr awRect angl e x1, y1 , x2, y2

CI Cr eat eRadi us x, y, z t ur ns a cor ner l ocat ed at x, y i nt o a cur ve of r adi us r .

An equi val ent f or m i s: CI Cr eat eRadi us x, y , z

� Object Selection and Manipulation

CI Sel ect Ar cSegment x, y sel ect s t he ar c segment cl osest t o x, y . An equi val ent f or m i s:
CI Sel ect Ar cSegment x, y

CI Sel ect Gr oup n sel ect s t he nt h gr oup of nodes, segment s, ar c segment s and bl ock l abel s. Thi s
f unct i on wi l l c l ear al l pr evi ousl y sel ect ed el ement s and l eave t he edi t mode i n 4 gr oup

CI Sel ect Label x, y sel ect s t he bl ock l abel cl osest t o x, y . An equi val ent f or m i s:
CI Sel ect Label x, y

CI Sel ect Node x, y sel ect s t he node cl osest t o x, y . An equi val ent f or m i s:
CI Sel ect Node x, y

CI Sel ect Segment x, y sel ect s t he segment cl osest t o x, y . An equi val ent f or m i s:
CI Sel ect Segment x, y

CI Set Ar cSegment Pr op maxsegdeg, " pr opname" , hi de, gr oupno, " i nconduct or "
set s t he pr oper t i es associ at ed wi t h t he sel ect ed ar c segment s

maxsegdeg speci f i es t hat t he ar cs must be meshed wi t h el ement s
t hat span at most maxsegdeg degr ees per el ement

" pr opname" speci f i es t he boundar y pr oper t y t o be associ at ed wi t h t he sel ect ed ar cs

hi de: 0 � not hi dden i n post � pr ocessor , 1 ��� hi dden i n post pr ocessor
gr oupno i s an i nt eger speci f y i ng t he

gr oup number of whi ch t he sel ect ed ar cs ar e t o be member s.

" i nconduct or " speci f i es t he name of t he conduct or pr oper t y wi t h whi ch
t he sel ect ed ar cs ar e t o be associ at ed. I f t he ar cs i s not t o be
par t of a conduct or , t hi s par amet er can be speci f i ed as " � None � " .
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CI Set Bl ockPr op " bl ockname" , aut omesh, meshsi ze,
gr oupno set s t he sel ect ed bl ock l abel s t o have t he pr oper t i es:

Bl ock pr oper t y " bl ockname" .
aut omesh: 0 � mesher def er s t o mesh si ze const r ai nt

def i ned i n meshsi ze, 1 � mesher aut omat i cal l y chooses t he mesh densi t y.

meshsi ze: si ze const r ai nt on t he mesh i n t he bl ock mar ked by t hi s l abel
. gr oupno: make sel ect ed member s of speci f i ed gr oup number

CI Set NodePr op " pr opname" , gr oupno, " i nconduct or " set s t he sel ect ed
nodes t o have t he nodal pr oper t y " pr opname" and gr oup number gr oupno.
The " i nconduct or " st r i ng speci f i es whi ch conduct or t he node bel ongs t o. I f t he

node doesn � t bel ong t o a named conduct or , t hi s par amet er can be set t o " � None � " .

CI Set Segment Pr op " pr opname" , el ement si ze, aut omesh,

hi de, gr oupno, " i nconduct or " set s t he sel ect segment s t o have:
Boundar y pr oper t y " pr opname"
Local el ement si ze al ong segment no gr eat er t han el ement si ze

aut omesh: 0 � mesher def er s t o t he el ement const r ai nt def i ned by
el ement si ze, 1 � mesher aut omat i cal l y chooses mesh si ze al ong t he sel ect ed segment s

hi de: 0 � not hi dden i n post � pr ocessor , 1 ��� hi dden i n post pr ocessor

A member of gr oup number gr oupno
A member of t he conduct or speci f i ed by t he st r i ng " i nconduct or " . I f t he

segment i s not par t of a conduct or , t hi s par amet er can be speci f i ed as " � None � " .

CI Del et eSel ect ed del et es al l sel ect ed obj ect s.

CI Del et eSel ect edAr cSegment s del et es al l sel ect ed ar c segment s.

CI Del et eSel ect edLabel s del et es al l sel ect ed bl ock l abel s.

CI Del et eSel ect edNodes del et es al l sel ect ed nodes.

CI Del et eSel ect edSegment s del et es al l sel ect ed segment s.

CI Cl ear Sel ect ed cl ear al l sel ect ed nodes, bl ocks, segment s and ar c segment s.

CI Def i neOut er Space Zo, Ro, Ri def i nes an axi symmet r i c ext er nal r egi on t o be used i n
conj uct i on wi t h t he Kel vi n Tr ansf or mat i on met hod of model i ng unbounded pr obl ems. The
Zo par amet er i s t he z � l ocat i on of t he or i gi n of t he out er r egi on, t he Ro par amet er

i s t he r adi us of t he out er r egi on, and t he Ri par amet er i s t he r adi us of t he i nner
r egi on i . e. t he r egi on of i nt er est . I n t he ext er i or r egi on, t he per meabi l i t y
var i es as a f unct i on of di st ance f r om t he or i gi n of t he ext er nal r egi on. These

par amet er s ar e necessar y t o def i ne t he per meabi l i t y var i at i on i n t he ext er nal r egi on.

CI At t achOut er Space mar ks al l sel ect ed bl ock l abel s as member s of t he ext er nal r egi on

used f or model i ng unbounded axi symmet r i c pr obl ems vi a t he Kel vi n Tr ansf or mat i on.

CI Det achOut er Space undef i nes al l sel ect ed bl ock l abel s as member s of t he ext er nal r egi on

used f or model i ng unbounded axi symmet r i c pr obl ems vi a t he Kel vi n Tr ansf or mat i on.

� Move, Copy, Scale

CI CopyRot at e bx, by, angl e, copi es, edi t act i on
bx, by base poi nt f or r ot at i on
angl e angl e by whi ch t he sel ect ed obj ect s ar e

i ncr ement al l y shi f t ed t o make each copy. Thi s angl e i s measur ed i n degr ees.
copi es number of copi es t o be pr oduced f r om t he sel ect ed obj ect s
edi t act i on 0 � nodes, 1 � segment s, 2 � bl ock l abel s, 3 � ar cs, 4 � gr oup

An equi val ent f or m i s:
CI CopyRot at e bx, by , angl e, copi es, edi t act i on

usage.nb 17



CI CopyTr ansl at e dx, dy, copi es, edi t act i on
dx, dy r epr esent s t he di st ance by

whi ch t he sel ect ed obj ect s ar e t o be i ncr ement al l y shi f t ed.
copi es speci f i es t he number of copoi es t o be pr oduced f r om t he sel ect ed obj ect s
edi t act i on 0 � nodes, 1 � segment s, 2 � bl ock l abel s, 3 � ar cs, 4 � gr oup

An equi val ent f or m i s:
CI CopyTr ansl at e dx, dy , copi es, edi t act i on

CI Mi r r or x1, y1, x2, y2, edi t act i on mi r r or s t he sel ect ed obj ect s about a l i ne passi ng t hr ough t he
poi nt s x1, y1 and x2, y2 . Val i d edi t act i on ent r i es ar e 0 f or nodes, 1 f or l i nes
segment s , 2 f or bl ock l abel s, 3 f or ar c segment s, and 4 f or gr oups. Equi val ent f or ms ar e:

CI Mi r r or x1, y1 , x2, y2 , edi t act i on
CI Mi r r or x1, y1 , x2, y2 , edi t act i on

CI MoveRot at e bx, by, shi f t angl e, edi t act i on
bx, by – base poi nt f or r ot at i on
shi f t angl e – angl e i n degr ees by whi ch t he sel ect ed obj ect s ar e r ot at ed.

edi t act i on � 0 –nodes, 1 – l i nes segment s , 2 –bl ock l abel s, 3 – ar c segment s, 4 � gr oup
An equi val ent f or m i s:
CI MoveRot at e bx, by , shi f t angl e, edi t act i on

CI MoveTr ansl at e dx, dy, edi t act i on
dx, dy – di st ance by whi ch t he sel ect ed obj ect s ar e shi f t ed.

edi t act i on � 0 –nodes, 1 – l i nes segment s , 2 –bl ock l abel s, 3 – ar c segment s, 4 � gr oup
An equi val ent f or m i s:
CI MoveTr ansl at e dx, dy , edi t act i on

CI Scal e bx, by, scal ef act or , edi t act i on

bx, by – base poi nt f or scal i ng
scal ef act or – a mul t i pl i er t hat det er mi nes how much t he sel ect ed obj ect s ar e scal ed
edi t act i on 0 –nodes, 1 – l i nes segment s , 2 –bl ock l abel s, 3 – ar c segment s, 4 � gr oup

An equi val ent f or i s: CI Scal e bx, by , scal ef act or , edi t act i on

� View Manipulation

CI Set Gr i d densi t y, " t ype" changes t he gr i d spaci ng. The densi t y

par amet er speci f i es t he space bet ween gr i d poi nt s, and t he " t ype" par amet er
i s set t o " car t " f or Car t esi an coor di nat es or " pol ar " f or pol ar coor di nat es.

CI ShowGr i d di spl ays t he gr i d poi nt s

CI Hi deGr i d hi des t he cur r ent i nput gr i d poi nt s

CI ShowMesh di spl ays t he mesh

CI Pur geMesh cl ear s t he mesh out of bot h t he scr een and memor y.

CI ShowNames di spl ays t he mat er i al names associ at ed wi t h each bl ock l abel

CI Hi deNames st ops t he names of t he
mat er i al s associ at ed wi t h each bl ock l abel f r om bei ng di spl ayed

CI SnapGr i dOn t ur ns on snap � t o � gr i d

CI SnapGr i dOf f t ur ns of f snap � t o � gr i d

CI Zoom x1, y1, x2, y2 Set t he di spl ay ar ea t o be f r om t he bot t om l ef t cor ner speci f i ed
by x1, y1 t o t he t op r i ght cor ner speci f i ed by x2, y2 . Equi val ent f or ms ar e:

CI Zoom x1, y1 , x2, y2

CI Zoom x1, y1 , x2, y2
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CI ZoomI n zooms out by a f act or of 200%.

CI ZoomNat ur al zooms t o a " nat ur al " vi ew wi t h sensi bl e ext ent s.

CI ZoomOut zooms out by a f act or of 50%.

CI Get Vi ew gr abs t he cur r ent cur r ent i nput vi ew and r et ur ns a bi t mapped gr aphi cs
obj ect . Thi s obj ect can subsequent l y be di spl ayed usi ng t he Show command

� Problem Commands

CI Anal yze f l ag r uns t he cur r ent sol ver . The f l ag par amet er cont r ol s whet her t he sol ver wi ndow
i s vi si bl e or mi ni mi zed. For a vi si bl e wi ndow, ei t her speci f y no val ue f or f l ag or

speci f y 0. For a mi ni mi zed wi ndow, f l ag shoul d be set t o 1. An equi val ent f or m i s:
CI Anal yse f l ag

CI Cl ose cl oses t he pr epr ocessor wi ndow and dest r oys t he cur r ent document .

CI Cr eat eMesh r uns t r i angl e t o cr eat e a mesh. Not e t hat t hi s
i s not a necessar y pr ecur sor of per f or mi ng an anal ysi s, as CI Anal yze

wi l l make sur e t he mesh i s up t o dat e bef or e r unni ng an anal ysi s.

CI LoadSol ut i on l oads and di spl ays t he sol ut i on cor r espondi ng t o t he cur r ent geomet r y.

CI Pr obDef uni t s, t ype, f r equency, pr eci si on, dept h, mi nangl e changes t he pr obl em def i ni t i on. The
uni t s par amet er speci f i es t he uni t s used f or measur i ng l engt h i n t he pr obl em domai n.
Val i d " uni t s" ent r i es ar e " i nches" , " mi l l i met er s" , " cent i met er s" , " mi l s" , " met er s" ,

and " mi cr omet er s" . Set pr obl emt ype t o " pl anar " f or a 2 � D pl anar pr obl em, or
t o " axi " f or an axi symmet r i c pr obl em. The f r equency par amet er denot es t he f r equency
of t he anal ysi s i n Hz. The pr eci si on par amet er di ct at es t he pr eci si on r equi r ed by

t he sol ver . For exampl e, speci f y i ng 1. E � 8 r equi r es t he RMS of t he r esi dual t o be
l ess t han 10^ � 8 . The dept h par amet er , r epr esent s t he dept h of t he pr obl em i n
t he i nt o � t he � page di r ect i on f or 2 � D pl anar pr obl ems. The mi nangl e par amet er i s a

const r ai nt f or t he mesh gener at or . I t speci f i es t he smal l est per mi ssi bl e angl e i n
t r i angl es t hat compose t he f i ni t e el ement mesh. A good val ue t o choose i s 30 degr ees,
but smal l er val ues may be needed f or " t ough" geomet r i es t hat cont ai n smal l angl es.

CI ReadDXF " f i l ename" r eads i n geomet r y i nf or mat i on a DXF f i l e speci f i ed by " f i l ename"

CI Ref r eshVi ew Redr aws t he cur r ent vi ew.

CI SaveAs " f i l ename" saves t he f i l e wi t h name " f i l ename" . Not e i f

you use a pat h you must use t wo backsl ashes e. g. " c: \ \ t emp\ \ myf emmf i l e. f em"

CI SaveBi t map " f i l ename" saves a bi t mapped scr eenshot of
t he cur r ent vi ew t o t he f i l e speci f i ed by " f i l ename" , subj ect t o t he
pr i nt f � t ype f or mat t i ng expl ai ned pr evi ousl y f or t he CI SaveAs command.

CI SaveMet af i l e " f i l ename" saves an ext ended met af i l e scr eenshot
of t he cur r ent vi ew t o t he f i l e speci f i ed by " f i l ename" , subj ect t o t he

pr i nt f � t ype f or mat t i ng expl ai ned pr evi ousl y f or t he CI SaveAs command.

CI Set Edi t Mode " edi t mode" set s t he cur r ent edi t mode t o:

" nodes" – nodes
" segment s" � l i ne segment s
" ar csegment s" � ar c segment s

" bl ocks" � bl ock l abel s
" gr oup" � sel ect ed gr oup
Thi s command wi l l af f ect al l subsequent uses of t he

ot her edi t i ng commands, i f t hey ar e used wi t hout t he edi t act i on par amet er .

usage.nb 19



CI Set Focus " document name" swi t ches t he cur r ent i nput f i l e upon whi ch
scr i pt i ng commands ar e t o act . I f mor e t han one cur r ent i nput f i l e i s bei ng

edi t ed at a t i me, t hi s command can be used t o swi t ch bet ween f i l es so t hat t he
mut i pl e f i l es can be oper at ed upon pr ogr ammat i cal l y . " document name" shoul d
cont ai n t he name of t he desi r ed document as i t appear s on t he wi ndow� s t i t l e bar .

� Magnetics Input Commands

� Define, Modify, or Delete Properties

MI AddBoundPr op " pr opname" , A0, A1, A2, Phi , Mu, Si g, c0,
c1, Bdr yFor mat adds a new boundar y pr oper t y wi t h name " pr opname"

– For a " Pr escr i bed A" t ype boundar y condi t i on, set t he A0, A1, A2
and Phi par amet er s as r equi r ed. Set al l ot her par amet er s t o zer o.

– For a " Smal l Ski n Dept h" t ype boundar y condt i on, set t he Mu t o t he

desi r ed r el at i ve per meabi l i t y and Si g t o t he desi r ed conduct i v i t y
i n MS m. Set Bdr yFor mat t o 1 and al l ot her par amet er s t o zer o.

– To obt ai n a " Mi xed" t ype boundar y condi t i on, set C1 and C0 as

r equi r ed and Bdr yFor mat t o 2. Set al l ot her par amet er s t o zer o.
– For a " St r at egi c dual i mage" boundar y, set Bdr yFor mat

t o 3 and set al l ot her par amet er s t o zer o.

– For a " Per i odi c" boundar y condi t i on, set Bdr yFor mat
t o 4 and set al l ot her par amet er s t o zer o.

– For an " Ant i � Per odi c" boundar y condi t i on, set Bdr yFor mat
t o 5 set al l ot her par amet er s t o zer o.

MI AddCi r cPr op " ci r cui t name" , i , c i r cui t t ype adds a new

ci r cui t pr oper t y wi t h name " ci r cui t name" wi t h a pr escr i bed cur r ent i . I t
i s OK f or t he cur r ent t o be compl ex � val ued. The ci r cui t t ype par amet er i s
0 f or a par al l el � connect ed ci r cui t and 1 f or a ser i es � connect ed ci r cui t .

MI AddMat er i al " mat er i al name" , mux, muy, Hc, J,
Cduct , Lamd, Phi hmax, l amf i l l , LamType, Phi hx, Phi hy, NSt r ands, Wi r eD

adds a new mat er i al wi t h cal l ed " mat er i al name" wi t h t he mat er i al pr oper t i es:
� mux � Rel at i ve per meabi l i t y i n t he x � or r � di r ect i on f or l i near mat er i al s
� muy � Rel at i ve per meabi l i t y i n t he y � or z � di r ect i on f or l i near mat er i al s

� Hc � Per manent magnet coer ci v i t y i n Amps Met er .
� J � Appl i ed sour ce cur r ent densi t y i n Amps mm2. I t i s OK f or J t o be compl ex � val ued.
� Cduct � El ect r i cal conduct i v i t y of t he mat er i al i n MS m.

� Lamd � Lami nat i on t hi ckness i n mi l l i met er s.
� Phi hmax � Hyst er esi s l ag angl e i n degr ees, used f or nonl i near BH cur ves.
� Lamf i l l � Fr act i on of t he vol ume occupi ed per l ami nat i on t hat i s

act ual l y f i l l ed wi t h i r on Not e t hat t hi s par amet er def aul t s t o 1 t he FEMM
pr epr ocessor di al og box because, by def aul t , i r on compl et el y f i l l s t he vol ume
� Lamt ype � Set t o 0 f or " Not l ami nat ed or l ami nat ed i n pl ane" ;
1 f or " Lami nat ed x or r " ; 2 f or " Lami nat ed y or z"

� Phi hx � Hyst er esi s l ag i n degr ees i n t he x � di r ect i on f or l i near pr obl ems.
� Phi hy � Hyst er esi s l ag i n degr ees i n t he y � di r ect i on f or l i near pr obl ems.
� NSt r ands � number of st r ands per wi r e i f t he mat er i al i s a wi r e.

� Wi r eD � di amet er of each st r and i n mm i f t he mat er i al i s a wi r e.

MI AddBHPoi nt " mat er i al name" , b, h adds t he poi nt b, h t o t he BH
cur ve f or t he mat er i al speci f i ed by " mat er i al name" . An equi val ent f or m i s:

MI AddBHPoi nt " mat er i al name" , b, h
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MI AddBHPoi nt s " mat er i al name" , l i st adds al l of t he poi nt s
i n l i st t o t he BH cur ve f or t he mat er i al speci f i ed by " mat er i al name"

MI Cl ear BHPoi nt " mat er i al name" er ases al l of t he BH
poi nt s t hat have been def i ned f or t he mat er i al named " mat er i al name"

MI AddPoi nt Pr op " poi nt pr opname" , A, J adds a new poi nt pr oper t y of name " poi nt pr opname" wi t h

ei t her a speci f i ed pot ent i al A i n uni t s of Weber s Met er or a poi nt cur r ent J i n uni t s
of Amps. I t i s OK f or ei t her A or J t o be compl ex � val ued. Set t he unused par amet er t o 0.

MI Modi f yBoundPr op " Bdr yName" , pr opnum, val ue al l ows f or modi f i cat i on of a boundar y
pr oper t y. The BC t o be modi f i ed i s speci f i ed by " Bdr yName" . The next par amet er i s
t he number of t he pr oper t y t o be set . The l ast number i s t he val ue t o be appl i ed t o

t he speci f i ed pr oper t y. The var i ous pr oper t i es t hat can be modi f i ed ar e l i st ed bel ow:
0 � " Bdr yName" � Name of boundar y pr oper t y
1 A0 � Pr escr i bed A par amet er

2 A1 � Pr escr i bed A par amet er
3 A2 � Pr escr i bed A par amet er
4 phi � Pr escr i bed A phase

5 mu � Smal l ski n dept h r el at i ve per meabi l i t y
6 Cduct � Smal l ski n dept h conduct i v i t y, MS m
7 c0 � Mi xed BC par amet er
8 c1 � Mi xed BC par amet er

9 � Bdr yFor mat . Val i d choi ces f or boundar y f or mat i ncl ude:
0 � Pr escr i bed A
1 � Smal l ski n dept h

2 � Mi xed
3 � St r at egi c Dual I mage
4 � Per i odi c

5 � Ant i per i odi c

MI Modi f yCi r cPr op " ci r cname" , pr opnum, val ue al l ows f or modi f i cat i on of a ci r cui t pr oper t y. The
ci r cui t pr oper t y t o be modi f i ed i s speci f i ed by " ci r cname" . The next par amet er i s
t he number of t he pr oper t y t o be set . The l ast number i s t he val ue t o be appl i ed t o
t he speci f i ed pr oper t y. The var i ous pr oper t i es t hat can be modi f i ed ar e l i st ed bel ow:

0 � Ci r cName � Name of t he ci r cui t pr oper t y
1 � i � Tot al cur r ent . I t i s OK f or i t o be compl ex � val ued
2 � Ci r cType � 0 � Par al l el , 1 � Ser i es

MI Set Cur r ent " ci r cname" , i set s t he cur r ent of t he ci r cui t named " ci r cname" t o

t he val ue speci f i ed by i . I t i s OK f or t he cur r ent t o be compl ex � val ued.

MI Modi f yMat er i al " Bl ockName" , pr opnum, val ue al l ows f or modi f i cat i on of

a mat er i al � s pr oper t i es wi t hout r edef i ni ng t he ent i r e mat er i al . The mat er i al
t o be modi f i ed i s speci f i ed by " Bl ockName" . The next par amet er i s t he number
of t he pr oper t y t o be set . The l ast number i s t he val ue t o be appl i ed t o t he

speci f i ed pr oper t y. The var i ous pr oper t i es t hat can be modi f i ed ar e l i st ed bel ow:
0 � " Bl ockName" � Name of t he mat er i al
1 � mux � x or r di r ect i on r el at i ve per meabi l i t y

2 � muy � y or z di r ect i on r el at i ve per meabi l i t y
3 � Hc � Coer ci vi t y, Amps Met er
4 � J � Cur r ent densi t y, MA m2. OK i f J i s compl ex � val ued.

5 � cduct � El ect r i cal conduct i v i t y, MS m
6 � dl am � Lami nat i on t hi ckness, mm
7 � phi hmax � Hyst er esi s l ag angl e f or nonl i near pr obl ems, degr ees
8 � LamFi l l � I r on f i l l f r act i on

9 � LamType � 0 � None I n pl ane, 1 � par al l el t o x, 2 � par al l el t o y
10 � phi hx � Hyst er esi s l ag i n x � di r ect i on f or l i near pr obl ems, degr ees
11 � phi hy � Hyst er esi s l ag i n y � di r ect i on f or l i near pr obl ems, degr ees

usage.nb 21



MI Modi f yPoi nt Pr op " Poi nt Name" , pr opnum, val ue al l ows f or modi f i cat i on of a poi nt pr oper t y.
The poi nt pr oper t y t o be modi f i ed i s speci f i ed by " Poi nt Name" . The next par amet er i s

t he number of t he pr oper t y t o be set . The l ast number i s t he val ue t o be appl i ed t o
t he speci f i ed pr oper t y. The var i ous pr oper t i es t hat can be modi f i ed ar e l i st ed bel ow:

0 � Poi nt Name � Name of t he poi nt pr oper t y

1 � A � Nodal pot ent i al , Weber Met er
2 � J � Nodal cur r ent , Amps
I t i s OK i f ei t her A or J ar e compl ex � val ued.

MI Del et eBoundPr op " boundpr opname" del et es t he boundar y pr oper t y named " boundpr opname" .

MI Del et eCi r cui t " c i r cui t name" del et es t he ci r cui t pr oper t y named " ci r cui t name" .

MI Del et eMat er i al " mat er i al name" del et es t he mat er i al pr oper t y named " mat er i al name" .

MI Del et ePoi nt Pr op " poi nt pr opname" del et es t he poi nt pr oper t y named " poi nt pr opname" .

� Object Drawing Commands

MI AddAr c x1, y1, x2, y2, angl e, maxseg adds an ar c t o t he el ect r ost at i cs i nput

geomet r y f r om t he poi nt near st t o x1, y1 t o t he poi nt near est t o x2, y2 . The
ar c spans a number of degr ees speci f i ed by angl e. Si nce FEMM appr oxi mat es ar cs
by many l i ne segment s, t he par amet er maxseg speci f i es t he maxi mum number of
degr ees t hat i s al l owed t o be spanned by any one segment . Equi val ent f or ms ar e:

MI AddAr c x1, y1 , x2, y2 , angl e, maxseg
MI AddAr c x1, y1 , x2, y2 , angl e, maxseg

MI AddBl ockLabel x, y adds a bl ock l abel at t he poi nt x, y . An equi val ent f or m i s:
MI AddBl ockLabel x, y

MI AddNode x, y adds a new node at x, y . An equi val ent f or m i s:
MI AddNode x, y

MI AddSegment x1, y1, x2, y2 add a new l i ne segment f r om node
cl osest t o x1, y1 t o node cl osest t o x2, y2 . Equi val ent f or ms ar e:

MI AddSegment x1, y1 , x2, y2
MI AddSegment x1, y1 , x2, y2

MI Dr awAr c x1, y1, x2, y2, angl e, maxseg adds an ar c t o t he el ect r ost at i cs i nput geomet r y by
dr awi ng poi nt s at x1, y1 and x2, y2 and t hen connect i ng t hem wi t h an ar c segment .
The ar c spans a number of degr ees speci f i ed by angl e. Si nce FEMM appr oxi mat es

ar cs by many l i ne segment s, t he par amet er maxseg speci f i es t he maxi mum number of
degr ees t hat i s al l owed t o be spanned by any one segment . Equi val ent f or ms ar e:

MI Dr awAr c x1, y1 , x2, y2 , angl e, maxseg

MI Dr awAr c x1, y1 , x2, y2 , angl e, maxseg

MI Dr awLi ne x1, y1, x2, y2 adds poi nt s at x1, y1 and x2, y2 and
t hen adds a segment connect i ng t hese t wo poi nt s. Equi val ent f or ms ar e:

MI Dr awLi ne x1, y1 , x2, y2

MI Dr awLi ne x1, y1 , x2, y2

MI Dr awPol ygon x1, y2 , . . . , xn, yn adds new node poi nt s at

ever y l i st ed poi nt and t hen dr aws a cl osed f i gur e t hat connect s t he poi nt s

MI Dr awPol yLi ne x1, y2 , . . . , xn, yn dr aws a mul t i � segment l i ne by addi ng each

of t he poi nt s i n t he l i st and t hen addi ng segment s t hat j oi n t he l i st ed poi nt s.

MI Dr awRect angl e x1, y1, x2, y2 adds nodes at x1, y1 , x1, y2 , x2,

y2 and x2, y1 and j oi ns t hem wi t h new segment s. Equi val ent f or ms ar e:
MI Dr awRect angl e x1, y1 , x2, y2
MI Dr awRect angl e x1, y1 , x2, y2
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MI Cr eat eRadi us x, y, z t ur ns a cor ner l ocat ed at x, y i nt o a cur ve of r adi us r .
An equi val ent f or m i s: MI Cr eat eRadi us x, y , z

� Object Selection and Manipulation

MI Sel ect Ar cSegment x, y sel ect s t he ar c segment cl osest t o x, y . An equi val ent f or m i s:

MI Sel ect Ar cSegment x, y

MI Sel ect Gr oup n sel ect s t he nt h gr oup of nodes, segment s, ar c segment s and bl ock l abel s. Thi s

f unct i on wi l l c l ear al l pr evi ousl y sel ect ed el ement s and l eave t he edi t mode i n 4 gr oup

MI Sel ect Label x, y sel ect s t he bl ock l abel cl osest t o x, y . An equi val ent f or m i s:

MI Sel ect Label x, y

MI Sel ect Node x, y sel ect s t he node cl osest t o x, y . An equi val ent f or m i s:
MI Sel ect Node x, y

MI Sel ect Segment x, y sel ect s t he segment cl osest t o x, y . An equi val ent f or m i s:
MI Sel ect Segment x, y

MI Set Ar cSegment Pr op maxsegdeg, " pr opname" , hi de, gr oupno set s t he sel ect ed ar c segment s t o:
– Meshed wi t h el ement s t hat span at most maxsegdeg degr ees per el ement
– Boundar y pr oper t y " pr opname"

– hi de: 0 � not hi dden i n post � pr ocessor , 1 ��� hi dden i n post pr ocessor
– A member of gr oup number gr oupno

MI Set Bl ockPr op " bl ockname" , aut omesh, meshsi ze, " i nci r cui t " , magdi r ect i on, gr oup, t ur ns
set s t he sel ect ed bl ock l abel s t o have t he pr oper t i es:
– Bl ock pr oper t y " bl ockname" .

– aut omesh: 0 � mesher def er s t o mesh si ze const r ai nt
def i ned i n meshsi ze, 1 � mesher aut omat i cal l y chooses t he mesh densi t y.

– meshsi ze: si ze const r ai nt on t he mesh i n t he bl ock mar ked by t hi s l abel .

– Bl ock i s a member of t he ci r cui t named " i nci r cui t "
– The magnet i zat i on i s di r ect ed al ong an

angl e i n measur ed i n degr ees denot ed by t he par amet er magdi r ect i on

– A member of gr oup number gr oup
– The number of t ur ns associ at ed wi t h t hi s l abel i s denot ed by t ur ns.

MI Set NodePr op " pr opname" , gr oupno set t he sel ect ed
nodes t o have t he nodal pr oper t y " pr opname" and gr oup number gr oupno.

MI Set Segment Pr op " pr opname" , el ement si ze, aut omesh, hi de, gr oup set s t he sel ect ed segment s t o have:
– Boundar y pr oper t y " pr opname"

– Local el ement si ze al ong segment no gr eat er t han el ement si ze
– aut omesh: 0 � mesher def er s t o t he el ement const r ai nt def i ned by

el ement si ze, 1 � mesher aut omat i cal l y chooses mesh si ze al ong t he sel ect ed segment s

– hi de: 0 � not hi dden i n post � pr ocessor , 1 ��� hi dden i n post pr ocessor
– A member of gr oup number gr oup

MI Del et eSel ect ed del et es al l sel ect ed obj ect s.

MI Del et eSel ect edAr cSegment s del et es al l sel ect ed ar c segment s.

MI Del et eSel ect edLabel s del et es al l sel ect ed bl ock l abel s.

MI Del et eSel ect edNodes del et es al l sel ect ed nodes.

MI Del et eSel ect edSegment s del et es al l sel ect ed segment s.

MI Cl ear Sel ect ed cl ear al l sel ect ed nodes, bl ocks, segment s and ar c segment s.
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MI Def i neOut er Space Zo, Ro, Ri def i nes an axi symmet r i c ext er nal r egi on t o be used i n
conj uct i on wi t h t he Kel vi n Tr ansf or mat i on met hod of model i ng unbounded pr obl ems. The

Zo par amet er i s t he z � l ocat i on of t he or i gi n of t he out er r egi on, t he Ro par amet er
i s t he r adi us of t he out er r egi on, and t he Ri par amet er i s t he r adi us of t he i nner
r egi on i . e. t he r egi on of i nt er est . I n t he ext er i or r egi on, t he per meabi l i t y

var i es as a f unct i on of di st ance f r om t he or i gi n of t he ext er nal r egi on. These
par amet er s ar e necessar y t o def i ne t he per meabi l i t y var i at i on i n t he ext er nal r egi on.

MI At t achOut er Space mar ks al l sel ect ed bl ock l abel s as member s of t he ext er nal r egi on
used f or model i ng unbounded axi symmet r i c pr obl ems vi a t he Kel vi n Tr ansf or mat i on.

MI Det achOut er Space undef i nes al l sel ect ed bl ock l abel s as member s of t he ext er nal r egi on
used f or model i ng unbounded axi symmet r i c pr obl ems vi a t he Kel vi n Tr ansf or mat i on.

� Move/Copy/Scale

MI CopyRot at e bx, by, angl e, copi es, edi t act i on
bx, by base poi nt f or r ot at i on

angl e angl e by whi ch t he sel ect ed obj ect s ar e
i ncr ement al l y shi f t ed t o make each copy. Thi s angl e i s measur ed i n degr ees.

copi es number of copi es t o be pr oduced f r om t he sel ect ed obj ect s

edi t act i on 0 � nodes, 1 � segment s, 2 � bl ock l abel s, 3 � ar cs, 4 � gr oup
An equi val ent f or m i s:
MI CopyRot at e bx, by , angl e, copi es, edi t act i on

MI CopyTr ansl at e dx, dy, copi es, edi t act i on
dx, dy r epr esent s t he di st ance by

whi ch t he sel ect ed obj ect s ar e t o be i ncr ement al l y shi f t ed.
copi es speci f i es t he number of copoi es t o be pr oduced f r om t he sel ect ed obj ect s
edi t act i on 0 � nodes, 1 � segment s, 2 � bl ock l abel s, 3 � ar cs, 4 � gr oup

An equi val ent f or m i s:
MI CopyTr ansl at e dx, dy , copi es, edi t act i on

MI Mi r r or x1, y1, x2, y2, edi t act i on mi r r or s t he sel ect ed obj ect s about a l i ne passi ng t hr ough t he
poi nt s x1, y1 and x2, y2 . Val i d edi t act i on ent r i es ar e 0 f or nodes, 1 f or l i nes
segment s , 2 f or bl ock l abel s, 3 f or ar c segment s, and 4 f or gr oups. Equi val ent f or ms ar e:

MI Mi r r or x1, y1 , x2, y2 , edi t act i on
MI Mi r r or x1, y1 , x2, y2 , edi t act i on

MI MoveRot at e bx, by, shi f t angl e, edi t act i on
bx, by – base poi nt f or r ot at i on

shi f t angl e – angl e i n degr ees by whi ch t he sel ect ed obj ect s ar e r ot at ed.
edi t act i on � 0 –nodes, 1 – l i nes segment s , 2 –bl ock l abel s, 3 – ar c segment s, 4 � gr oup
An equi val ent f or m i s:
MI MoveRot at e bx, by , shi f t angl e, edi t act i on

MI MoveTr ansl at e dx, dy, edi t act i on

dx, dy – di st ance by whi ch t he sel ect ed obj ect s ar e shi f t ed.
edi t act i on � 0 –nodes, 1 – l i nes segment s , 2 –bl ock l abel s, 3 – ar c segment s, 4 � gr oup
An equi val ent f or m i s:

MI MoveTr ansl at e dx, dy , edi t act i on

MI Scal e bx, by, scal ef act or , edi t act i on

bx, by – base poi nt f or scal i ng
scal ef act or – a mul t i pl i er t hat det er mi nes how much t he sel ect ed obj ect s ar e scal ed
edi t act i on 0 –nodes, 1 – l i nes segment s , 2 –bl ock l abel s, 3 – ar c segment s, 4 � gr oup

An equi val ent f or i s: MI Scal e bx, by , scal ef act or , edi t act i on
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� View Manipulation

MI Set Gr i d densi t y, " t ype" changes t he gr i d spaci ng. The densi t y
par amet er speci f i es t he space bet ween gr i d poi nt s, and t he " t ype" par amet er

i s set t o " car t " f or Car t esi an coor di nat es or " pol ar " f or pol ar coor di nat es.

MI ShowGr i d di spl ays t he gr i d poi nt s

MI Hi deGr i d hi des t he el ect r ost at i cs i nput gr i d poi nt s

MI ShowMesh di spl ays t he mesh

MI Pur geMesh cl ear s t he mesh out of bot h t he scr een and memor y.

MI ShowNames di spl ays t he mat er i al names associ at ed wi t h each bl ock l abel

MI Hi deNames st ops t he names of t he
mat er i al s associ at ed wi t h each bl ock l abel f r om bei ng di spl ayed

MI SnapGr i dOn t ur ns on snap � t o � gr i d

MI SnapGr i dOf f t ur ns of f snap � t o � gr i d

MI Zoom x1, y1, x2, y2 Set t he di spl ay ar ea t o be f r om t he bot t om l ef t cor ner speci f i ed

by x1, y1 t o t he t op r i ght cor ner speci f i ed by x2, y2 . Equi val ent f or ms ar e:
MI Zoom x1, y1 , x2, y2
MI Zoom x1, y1 , x2, y2

MI ZoomI n zooms out by a f act or of 200%.

MI ZoomNat ur al zooms t o a " nat ur al " vi ew wi t h sensi bl e ext ent s.

MI ZoomOut zooms out by a f act or of 50%.

MI Get Vi ew gr abs t he cur r ent el ect r ost at i cs i nput vi ew and r et ur ns a bi t mapped
gr aphi cs obj ect . Thi s obj ect can subsequent l y be di spl ayed usi ng t he Show command

� Problem Commands

MI Anal yze f l ag r uns t he magnet i cs sol ver . The f l ag par amet er cont r ol s whet her t he sol ver

wi ndow i s vi si bl e or mi ni mi zed. For a vi si bl e wi ndow, ei t her speci f y no val ue f or f l ag
or speci f y 0. For a mi ni mi zed wi ndow, f l ag shoul d be set t o 1. An equi val ent f or m i s:

MI Anal yse f l ag

MI Cl ose cl oses t he pr epr ocessor wi ndow and dest r oys t he cur r ent document .

MI Cr eat eMesh r uns t r i angl e t o cr eat e a mesh. Not e t hat t hi s
i s not a necessar y pr ecur sor of per f or mi ng an anal ysi s, as MI Anal yze

wi l l make sur e t he mesh i s up t o dat e bef or e r unni ng an anal ysi s.

MI LoadSol ut i on l oads and di spl ays t he sol ut i on cor r espondi ng t o t he cur r ent geomet r y.
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MI Pr obDef f r eq, uni t s, t ype, pr eci si on, dept h, mi nangl e changes t he pr obl em def i ni t i on. The
f r eq par amet er speci f i es t he f r equency at whi ch t he anal ysi s i s per f or med i n Hz. The

uni t s par amet er speci f i es t he uni t s used f or measur i ng l engt h i n t he pr obl em domai n.
Val i d " uni t s" ent r i es ar e " i nches" , " mi l l i met er s" , " cent i met er s" , " mi l s" , " met er s" ,
and " mi cr omet er s" . Set pr obl emt ype t o " pl anar " f or a 2 � D pl anar pr obl em, or t o " axi " f or

an axi symmet r i c pr obl em. The pr eci si on par amet er di ct at es t he pr eci si on r equi r ed
by t he sol ver . For exampl e, speci f y i ng 1. E � 8 r equi r es t he RMS of t he r esi dual t o
be l ess t han 10^ � 8 . The dept h par amet er , r epr esent s t he dept h of t he pr obl em i n

t he i nt o � t he � page di r ect i on f or 2 � D pl anar pr obl ems. The mi nangl e par amet er i s a
const r ai nt f or t he mesh gener at or . I t speci f i es t he smal l est per mi ssi bl e angl e i n
t r i angl es t hat compose t he f i ni t e el ement mesh. A good val ue t o choose i s 30 degr ees,

but smal l er val ues may be needed f or " t ough" geomet r i es t hat cont ai n smal l angl es.

MI ReadDXF " f i l ename" r eads i n geomet r y i nf or mat i on a DXF f i l e speci f i ed by " f i l ename"

MI Ref r eshVi ew Redr aws t he cur r ent vi ew.

MI SaveAs " f i l ename" saves t he f i l e wi t h name " f i l ename" . Not e i f
you use a pat h you must use t wo backsl ashes e. g. " c: \ \ t emp\ \ myf emmf i l e. f em"

MI SaveBi t map " f i l ename" saves a bi t mapped scr eenshot of
t he cur r ent vi ew t o t he f i l e speci f i ed by " f i l ename" , subj ect t o t he

pr i nt f � t ype f or mat t i ng expl ai ned pr evi ousl y f or t he MI SaveAs command.

MI SaveMet af i l e " f i l ename" saves an ext ended met af i l e scr eenshot

of t he cur r ent vi ew t o t he f i l e speci f i ed by " f i l ename" , subj ect t o t he
pr i nt f � t ype f or mat t i ng expl ai ned pr evi ousl y f or t he MI SaveAs command.

MI Set Edi t Mode " edi t mode" set s t he cur r ent edi t mode t o:
" nodes" – nodes
" segment s" � l i ne segment s

" ar csegment s" � ar c segment s
" bl ocks" � bl ock l abel s
" gr oup" � sel ect ed gr oup

Thi s command wi l l af f ect al l subsequent uses of t he
ot her edi t i ng commands, i f t hey ar e used wi t hout t he edi t act i on par amet er .

MI Set Focus " document name" swi t ches t he el ect r ost at i cs i nput f i l e upon whi ch
scr i pt i ng commands ar e t o act . I f mor e t han one el ect r ost at i cs i nput f i l e i s
bei ng edi t ed at a t i me, t hi s command can be used t o swi t ch bet ween f i l es so t hat

t he mut i pl e f i l es can be oper at ed upon pr ogr ammat i cal l y . " document name" shoul d
cont ai n t he name of t he desi r ed document as i t appear s on t he wi ndow� s t i t l e bar .

� Electrostatics Output Commands

� Contours, Regions, and Integrals

EOAddCont our x, y adds t he poi nt x, y t o t he cont our t hat i s used f or pl ot t i ng
val ues al ong l i nes and f or comput i ng l i ne i nt egr al s. An equi val ent f or m i s:

EOAddCont our x, y

EOBendCont our angl e, angl est ep r epl aces t he st r ai ght l i ne f or med by t he l ast t wo poi nt s i n t he

cont our by an ar c t hat spans angl e degr ees. The ar c i s act ual l y composed of many st r ai ght
l i nes, each of whi ch i s const r ai ned t o span no mor e t han angl est ep degr ees. The angl e
par amet er can t ake on val ues f r om � 180 t o 180 degr ees. The angl est ep par amet er must be gr eat er
t han zer o. I f t her e ar e l ess t han t wo poi nt s def i ned i n t he cont our , t hi s command i s i gnor ed.
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EOCl ear Cont our cl ear s t he cur r ent cont our sel ect i on

EOSel ect Bl ock x, y sel ect t he bl ock t hat cont ai ns poi nt x, y . An equi val ent f or m i s:

EOSel ect Bl ock x, y

EOSel ect Poi nt x, y adds a cont our poi nt at t he cl osest i nput poi nt t o x,

y . I f t he sel ect ed poi nt and a pr evi ous sel ect ed poi nt s l i e at t he ends of an
ar csegment , a cont our i s added t hat t r aces al ong t he ar csegment . The sel ect poi nt
command has t he same f unct i onal i t y as t he l ef t � but t on � cl i ck cont our poi nt

sel ect i on when t he pr ogr am i s r unni ng i n i nt er act i ve mode. An equi val ent f or m i s:
EOSel ect Poi nt x, y

EOGr oupSel ect Bl ock n sel ect s al l of t he bl ocks t hat
ar e l abel ed by bl ock l abel s t hat ar e member s of gr oup n. I f no number
i s speci f i ed i . e. EOGr oupSel ect Bl ock , al l bl ocks ar e sel ect ed.

EOCl ear Bl ock cl ear s t he cur r ent bl ock sel ect i on

EOBl ockI nt egr al t ype cal cul at e a bl ock i nt egr al f or t he

sel ect ed bl ocks. The t ype par amet er can t ake on t he f ol l owi ng val ues:
0 � St or ed Ener gy
1 � Bl ock Cr oss � sect i on

2 � Bl ock Vol ume
3 � Aver age D over t he bl ock
4 � Aver age E over t he bl ock

5 � Wei ght ed St r ess Tensor For ce
6 � Wei ght ed St r ess Tensor Tor que
r et ur ns ei t her a si ngl e val ue or a l i st of t wo val ues, dependi ng on t he speci f i ed t ype

EOLi neI nt egr al t ype cal cul at e t he l i ne
i nt egr al f or t he def i ned cont our . Val i d t ype sel ect i ons i ncl ude:

0 � E � t
1 � D � n
2 � Cont our l engt h

3 � For ce f r om st r ess t ensor
4 � Tor que f r om st r ess t ensor
Thi s i nt egr al r et ur ns ei t her one val ue

or a l i st of t wo val ues, dependi ng on t he t ype of i nt egr al

EOMakePl ot Pl ot Type, NumPoi nt s, Fi l ename, Fi l eFor mat

Thi s f unct i on al l ows pr ogr ammat i c access t o FEMM' s X � Y pl ot r out i nes. I f onl y Pl ot Type
or onl y Pl ot Type and NumPoi nt s ar e speci f i ed, t he command i s i nt er pr et ed as a
r equest t o pl ot t he r equest ed pl ot t ype t o t he scr een. I f , i n addi t i on, t he Fi l ename

par amet er i s speci f i ed, t he pl ot i s i nst ead wr i t t en t o di sk t o t he speci f i ed f i l e
name as an ext ended met af i l e. I f t he Fi l eFor mat par amet er i s al so, t he command i s
i nst ead i nt er pr et ed as a command t o wr i t e t he dat a t o di sk t o t he specf i ed f i l e name,

r at her t han di spl ay i t t o make a gr aphi cal pl ot . Val i d ent r i es f or Pl ot Type ar e:
0 � V Vol t age
1 � D Magni t ude of f l ux densi t y

2 � D . n Nor mal f l ux densi t y
3 � D . t Tangent i al f l ux densi t y
4 � E Magni t ude of f i el d i nt ensi t y

5 � E . n Nor mal f i el d i nt ensi t y
6 � E . t Tangent i al f i el d i nt ensi t y

EOGet Conduct or Pr oper t i es " conduct or " r et ur ns pr oper t i es f or t he conduct or
pr oper t y named " conduct or " . A l i st wi t h t wo val ues i s r et ur ned: The vol t age
of t he speci f i ed conduct or , and t he char ge car r i ed on t he speci f i ed conduct or .
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� Field Values

EOGet Poi nt Val ues x, y r et ur ns t he var i ous f i el d val ues
associ at ed wi t h t he poi nt at x, y . The r et ur n val ues, i n or der , ar e:

V � Vol t age
Dx � x � or r � di r ect i on component of di spl acement
Dy � y � or z � di r ect i on component of di spl acement

Ex � x � or r � di r ect i on component of el ect r i c f i el d i nt ensi t y
Ey � y � or z � di r ect i on component of el ect r i c f i el d i nt ensi t y
ex � x � or r � di r ect i on component of per mi t t i v i t y

ey � y � or z � di r ect i on component of per mi t t i v i t y
nr g � el ect r i c f i el d ener gy densi t y
An equi val ent f or m i s:

EOGet Poi nt Val ues x, y

EOGet V x, y r et ur ns t he vol t age at poi nt x, y . An equi val ent f or m i s:

EOGet V x, y

EOGet D x, y r et ur ns a l i st wi t h t wo el ement s cont ai ni ng
t he el ect r i c f l ux densi t y at poi nt x, y . An equi val ent f or m i s:

EOGet D x, y

EOGet E x, y r et ur ns a l i st wi t h t wo el ement s cont ai ni ng
t he el ect r i c f i el d i nt ensi t y at poi nt x, y . An equi val ent f or m i s:

EOGet E x, y

EOGet Ener gyDensi t y x, y r et ur ns t he ener gy

densi t y, E. D 2, at poi nt x, y . An equi val ent f or m i s:
EOGet Ener gyDensi t y x, y

EOGet Per m x, y r et ur ns a l i st wi t h t wo el ement s
cont ai ni ng t he per mi t t i v i t y at poi nt x, y . An equi val ent f or m i s:

EOGet Per m x, y

� View Manipulation

EOShowCont our Pl ot numcont our s, l ower V, upper V shows t he V cont our pl ot wi t h opt i ons:

numcont our s � Number of equi pot ent i al l i nes t o be pl ot t ed.
upper V � Upper l i mi t f or cont our s.
l ower V � Lower l i mi t f or cont our s.

I f numcont our s i s � 1 al l par amet er s ar e i gnor ed and def aul t val ues ar e used

EOHi deCont our Pl ot hi des t he cur r ent l y di spl ayed cont our pl ot

EOShowDensi t yPl ot l egend, gscal e, t ype, upper D, l ower D
Shows t he f l ux densi t y pl ot wi t h opt i ons:
l egend � Set t o 0 t o hi de t he pl ot l egend or 1 t o show t he pl ot l egend.

gscal e � Set t o 0 f or a col our densi t y pl ot or 1 f or a gr ey scal e densi t y pl ot .
upper D � Set s t he upper di spl ay l i mi t f or t he densi t y pl ot .
l ower D � Set s t he l ower di spl ay l i mi t f or t he densi t y pl ot .

t ype � Set s t he t ype of densi t y pl ot . A val ue of 0
pl ot s vol t age, 1 pl ot s t he magni t ude of D, and 2 pl ot s t he magni t ude of E

EOHi deDensi t yPl ot hi des t he cur r ent l y di spl ayed densi t y pl ot

EOSet Gr i d densi t y, " t ype" changes t he gr i d spaci ng. The densi t y
par amet er speci f i es t he space bet ween gr i d poi nt s, and t he t ype par amet er

i s set t o " car t " f or Car t esi an coor di nat es or " pol ar " f or pol ar coor di nat es.
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EOShowGr i d di spl ays t he gr i d poi nt s

EOHi deGr i d hi des t he gr i d poi nt s f r om vi ew i n t he el ect r ost at i cs out put wi ndow

EOShowMesh di spl ays t he mesh

EOHi deMesh hi des t he f i ni t e el ement mesh f r om i n t he el ect r ost at i cs out put vi ew

EOShowNames di spl ays t he mat er i al names associ at ed wi t h each bl ock l abel

EOHi deNames hi des mat er i al names associ at ed

wi t h bl ock l abel s f r om vi ew i n t he el ect r ost at i cs out put wi ndow

EOShowPoi nt s di spl ays t he i nput node poi nt as par t of t he out put geomet r y

EOHi dePoi nt s i nhi bi t s t he di spl ay of i nput node poi nt s i n t he el ect r ost at i cs out put wi ndow

EOSmoot hOn t ur ns on smoot hi ng of t he D and E f i el ds. The D and E f i el ds
ar e t hen di spl ayed usi ng a l i near i nt er pol at i on of t he f i el d f r om nodal val ues

EOSmoot hOf f t ur ns of f smoot hi ng of t he D and E f i el ds. The D and E f i el ds
ar e t hen di spl ayed usi ng val ues t hat ar e pi ecewi se const ant over each el ement .

EOSnapGr i dOn t ur ns on snap � t o � gr i d

EOSnapGr i dOf f t ur ns of f snap � t o � gr i d

EOZoom x1, y1, x2, y2 Set t he di spl ay ar ea t o be f r om t he bot t om l ef t cor ner speci f i ed
by x1, y1 t o t he t op r i ght cor ner speci f i ed by x2, y2 . Equi val ent f or ms ar e:

EOZoom x1, y1 , x2, y2

EOZoom x1, y1 , x2, y2

EOZoomI n zooms out by a f act or of 200%.

EOZoomNat ur al zooms t o a " nat ur al " vi ew wi t h sensi bl e ext ent s.

EOZoomOut zooms out by a f act or of 50%.

EORef r eshVi ew Redr aws t he cur r ent vi ew.

EOGet Vi ew gr abs t he cur r ent el ect r ost at i cs out put vi ew and r et ur ns a bi t mapped

gr aphi cs obj ect . Thi s obj ect can subsequent l y be di spl ayed usi ng t he Show command

� Miscellaneous

EOCl ose cl ose t he cur r ent post pr ocessor document and wi ndow

EOGet Pr obl emI nf o r et ur ns a l i st wi t h t wo val ues: t he Pr obl em Type 0 f or pl anar and
1 f or axi symmet r i c and t he dept h assumed f or pl anar pr obl ems i n uni t s of met er s.

EORel oad r el oads t he cur r ent el ect r ost at i cs out put f i l e.

EOSaveBi t map " f i l ename" saves a bi t mapped scr eenshot of
t he cur r ent vi ew t o t he f i l e speci f i ed by " f i l ename" , subj ect t o t he

pr i nt f � t ype f or mat t i ng expl ai ned pr evi ousl y f or t he EI SaveAs command.

EOSaveMet af i l e " f i l ename" saves an ext ended met af i l e scr eenshot
of t he cur r ent vi ew t o t he f i l e speci f i ed by " f i l ename" , subj ect t o t he
pr i nt f � t ype f or mat t i ng expl ai ned pr evi ousl y f or t he EI SaveAs command.

EOSet Edi t Mode " mode" set s t he mode of t he post pr ocessor t o poi nt ,
cont our , or ar ea mode. Val i d ent r i es f or mode ar e " poi nt " , " cont our " , and " ar ea" .
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� Heat Flow Output Commands

� Contours, Regions, and Integrals

HOAddCont our x, y adds t he poi nt x, y t o t he cont our t hat i s used f or pl ot t i ng
val ues al ong l i nes and f or comput i ng l i ne i nt egr al s. An equi val ent f or m i s:

HOAddCont our x, y

HOBendCont our angl e, angl est ep r epl aces t he st r ai ght l i ne f or med by t he l ast t wo poi nt s i n t he

cont our by an ar c t hat spans angl e degr ees. The ar c i s act ual l y composed of many st r ai ght
l i nes, each of whi ch i s const r ai ned t o span no mor e t han angl est ep degr ees. The angl e
par amet er can t ake on val ues f r om � 180 t o 180 degr ees. The angl est ep par amet er must be gr eat er

t han zer o. I f t her e ar e l ess t han t wo poi nt s def i ned i n t he cont our , t hi s command i s i gnor ed.

HOCl ear Cont our cl ear s t he cur r ent cont our sel ect i on

HOSel ect Bl ock x, y sel ect t he bl ock t hat cont ai ns poi nt x, y . An equi val ent f or m i s:
HOSel ect Bl ock x, y

HOSel ect Poi nt x, y adds a cont our poi nt at t he cl osest i nput poi nt t o x,
y . I f t he sel ect ed poi nt and a pr evi ous sel ect ed poi nt s l i e at t he ends of an
ar csegment , a cont our i s added t hat t r aces al ong t he ar csegment . The sel ect poi nt

command has t he same f unct i onal i t y as t he l ef t � but t on � cl i ck cont our poi nt
sel ect i on when t he pr ogr am i s r unni ng i n i nt er act i ve mode. An equi val ent f or m i s:

HOSel ect Poi nt x, y

HOGr oupSel ect Bl ock n sel ect s al l of t he bl ocks t hat
ar e l abel ed by bl ock l abel s t hat ar e member s of gr oup n. I f no number

i s speci f i ed i . e. HOGr oupSel ect Bl ock , al l bl ocks ar e sel ect ed.

HOCl ear Bl ock cl ear s t he cur r ent bl ock sel ect i on

HOBl ockI nt egr al t ype cal cul at e a bl ock i nt egr al f or t he
sel ect ed bl ocks. The t ype par amet er can t ake on t he f ol l owi ng val ues:

0 � Aver age Temper at ur e

1 � Bl ock Cr oss � sect i on
2 � Bl ock Vol ume
3 � Aver age F over t he bl ock

4 � Aver age G over t he bl ock
r et ur ns ei t her a si ngl e val ue or a l i st of t wo val ues, dependi ng on t he speci f i ed t ype

HOLi neI nt egr al t ype cal cul at e t he l i ne
i nt egr al f or t he def i ned cont our . Val i d t ype sel ect i ons i ncl ude:

0 � Temper at ur e Di f f er ence G � t

1 � Heat Fl ux F � n
2 � Cont our l engt h
3 � Aver age t emper at ur e

Thi s i nt egr al r et ur ns ei t her one val ue
or a l i st of t wo val ues, dependi ng on t he t ype of i nt egr al
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HOMakePl ot Pl ot Type, NumPoi nt s, Fi l ename, Fi l eFor mat
Thi s f unct i on al l ows pr ogr ammat i c access t o FEMM' s X � Y pl ot r out i nes. I f onl y Pl ot Type

or onl y Pl ot Type and NumPoi nt s ar e speci f i ed, t he command i s i nt er pr et ed as a
r equest t o pl ot t he r equest ed pl ot t ype t o t he scr een. I f , i n addi t i on, t he Fi l ename
par amet er i s speci f i ed, t he pl ot i s i nst ead wr i t t en t o di sk t o t he speci f i ed f i l e

name as an ext ended met af i l e. I f t he Fi l eFor mat par amet er i s al so, t he command i s
i nst ead i nt er pr et ed as a command t o wr i t e t he dat a t o di sk t o t he specf i ed f i l e name,
r at her t han di spl ay i t t o make a gr aphi cal pl ot . Val i d ent r i es f or Pl ot Type ar e:

0 � T t emper at ur e
1 � F Magni t ude of heat f l ux densi t y
2 � F . n Nor mal heat f l ux densi t y

3 � F . t Tangent i al heat f l ux densi t y
4 � G Magni t ude of f i el d i nt ensi t y
5 � G . n Nor mal t emper at ur e gr adi ent
6 � G . t Tangent i al t emper at ur e gr adi ent

HOGet Conduct or Pr oper t i es " conduct or " r et ur ns pr oper t i es f or t he conduct or

pr oper t y named " conduct or " . A l i st wi t h t wo val ues i s r et ur ned: The t emper at ur e
of t he speci f i ed conduct or , and t he t ot al heat f l ux f r om t he speci f i ed conduct or .

� Field Values

HOGet Poi nt Val ues x, y r et ur ns t he var i ous f i el d val ues
associ at ed wi t h t he poi nt at x, y . The r et ur n val ues, i n or der , ar e:

T � t emper at ur e

Fx � x � or r � di r ect i on component of heat f l ux densi t y
Fy � y � or z � di r ect i on component of heat f l ux densi t y
Gx � x � or r � di r ect i on component of t emper at ur e gr adi ent

Gy � y � or z � di r ect i on component of t emper at ur e gr adi ent
Kx � x � or r � di r ect i on component of t her mal conduct i v i t y
Ky � y � or z � di r ect i on component of t her mal conduct i v i t y

An equi val ent f or m i s:
HOGet Poi nt Val ues x, y

HOGet T x, y r et ur ns t he t emper at ur e at poi nt x, y . An equi val ent f or m i s:
HOGet T x, y

HOGet K x, y r et ur ns a l i st wi t h t wo el ement s cont ai ni ng
t he t her mal conduct i v i t y at poi nt x, y . An equi val ent f or m i s:

HOGet K x, y

HOGet D x, y r et ur ns a l i st wi t h t wo el ement s

cont ai ni ng t he heat f l ux densi t y at poi nt x, y . An equi val ent f or m i s:
HOGet F x, y

HOGet E x, y r et ur ns a l i st wi t h t wo el ement s cont ai ni ng
t he t emper at ur e gr adi ent at poi nt x, y . An equi val ent f or m i s:

HOGet G x, y

� View Manipulation

HOShowCont our Pl ot numcont our s, l ower V, upper V shows t he V cont our pl ot wi t h opt i ons:

numcont our s � Number of equi pot ent i al l i nes t o be pl ot t ed.
upper V � Upper l i mi t f or cont our s.
l ower V � Lower l i mi t f or cont our s.

I f numcont our s i s � 1 al l par amet er s ar e i gnor ed and def aul t val ues ar e used

HOHi deCont our Pl ot hi des t he cur r ent l y di spl ayed cont our pl ot
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HOShowDensi t yPl ot l egend, gscal e, t ype, upper D, l ower D
Shows t he f l ux densi t y pl ot wi t h opt i ons:

l egend � Set t o 0 t o hi de t he pl ot l egend or 1 t o show t he pl ot l egend.
gscal e � Set t o 0 f or a col our densi t y pl ot or 1 f or a gr ey scal e densi t y pl ot .
upper D � Set s t he upper di spl ay l i mi t f or t he densi t y pl ot .

l ower D � Set s t he l ower di spl ay l i mi t f or t he densi t y pl ot .
t ype � Set s t he t ype of densi t y pl ot . A val ue of 0 pl ot s

t emper at ur e, 1 pl ot s t he magni t ude of D, and 2 pl ot s t he magni t ude of E

HOHi deDensi t yPl ot hi des t he cur r ent l y di spl ayed densi t y pl ot

HOSet Gr i d densi t y, " t ype" changes t he gr i d spaci ng. The densi t y

par amet er speci f i es t he space bet ween gr i d poi nt s, and t he t ype par amet er
i s set t o " car t " f or Car t esi an coor di nat es or " pol ar " f or pol ar coor di nat es.

HOShowGr i d di spl ays t he gr i d poi nt s

HOHi deGr i d hi des t he gr i d poi nt s f r om vi ew i n t he heat f l ow out put wi ndow

HOShowMesh di spl ays t he mesh

HOHi deMesh hi des t he f i ni t e el ement mesh f r om i n t he heat f l ow out put vi ew

HOShowNames di spl ays t he mat er i al names associ at ed wi t h each bl ock l abel

HOHi deNames hi des mat er i al names associ at ed
wi t h bl ock l abel s f r om vi ew i n t he heat f l ow out put wi ndow

HOShowPoi nt s di spl ays t he i nput node poi nt as par t of t he out put geomet r y

HOHi dePoi nt s i nhi bi t s t he di spl ay of i nput node poi nt s i n t he heat f l ow out put wi ndow

HOSmoot hOn t ur ns on smoot hi ng of t he D and E f i el ds. The D and E f i el ds
ar e t hen di spl ayed usi ng a l i near i nt er pol at i on of t he f i el d f r om nodal val ues

HOSmoot hOf f t ur ns of f smoot hi ng of t he D and E f i el ds. The D and E f i el ds
ar e t hen di spl ayed usi ng val ues t hat ar e pi ecewi se const ant over each el ement .

HOSnapGr i dOn t ur ns on snap � t o � gr i d

HOSnapGr i dOf f t ur ns of f snap � t o � gr i d

HOZoom x1, y1, x2, y2 Set t he di spl ay ar ea t o be f r om t he bot t om l ef t cor ner speci f i ed

by x1, y1 t o t he t op r i ght cor ner speci f i ed by x2, y2 . Equi val ent f or ms ar e:
HOZoom x1, y1 , x2, y2
HOZoom x1, y1 , x2, y2

HOZoomI n zooms out by a f act or of 200%.

HOZoomNat ur al zooms t o a " nat ur al " vi ew wi t h sensi bl e ext ent s.

HOZoomOut zooms out by a f act or of 50%.

HORef r eshVi ew Redr aws t he cur r ent vi ew.

HOGet Vi ew gr abs t he cur r ent heat f l ow out put vi ew and r et ur ns a bi t mapped
gr aphi cs obj ect . Thi s obj ect can subsequent l y be di spl ayed usi ng t he Show command

� Miscellaneous

HOCl ose cl ose t he cur r ent post pr ocessor document and wi ndow
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HOGet Pr obl emI nf o r et ur ns a l i st wi t h t wo val ues: t he Pr obl em Type 0 f or pl anar and
1 f or axi symmet r i c and t he dept h assumed f or pl anar pr obl ems i n uni t s of met er s.

HORel oad r el oads t he cur r ent heat f l ow out put f i l e.

HOSaveBi t map " f i l ename" saves a bi t mapped scr eenshot of

t he cur r ent vi ew t o t he f i l e speci f i ed by " f i l ename" , subj ect t o t he
pr i nt f � t ype f or mat t i ng expl ai ned pr evi ousl y f or t he HI SaveAs command.

HOSaveMet af i l e " f i l ename" saves an ext ended met af i l e scr eenshot
of t he cur r ent vi ew t o t he f i l e speci f i ed by " f i l ename" , subj ect t o t he
pr i nt f � t ype f or mat t i ng expl ai ned pr evi ousl y f or t he HI SaveAs command.

HOSet Edi t Mode " mode" set s t he mode of t he post pr ocessor t o poi nt ,

cont our , or ar ea mode. Val i d ent r i es f or mode ar e " poi nt " , " cont our " , and " ar ea" .

� Current Flow Output Commands

� Contours, Regions, and Integrals

COAddCont our x, y adds t he poi nt x, y t o t he cont our t hat i s used f or pl ot t i ng

val ues al ong l i nes and f or comput i ng l i ne i nt egr al s. An equi val ent f or m i s:
COAddCont our x, y

COBendCont our angl e, angl est ep r epl aces t he st r ai ght l i ne f or med by t he l ast t wo poi nt s i n t he
cont our by an ar c t hat spans angl e degr ees. The ar c i s act ual l y composed of many st r ai ght
l i nes, each of whi ch i s const r ai ned t o span no mor e t han angl est ep degr ees. The angl e

par amet er can t ake on val ues f r om � 180 t o 180 degr ees. The angl est ep par amet er must be gr eat er
t han zer o. I f t her e ar e l ess t han t wo poi nt s def i ned i n t he cont our , t hi s command i s i gnor ed.

COCl ear Cont our cl ear s t he cur r ent cont our sel ect i on

COSel ect Bl ock x, y sel ect t he bl ock t hat cont ai ns poi nt x, y . An equi val ent f or m i s:
COSel ect Bl ock x, y

COSel ect Poi nt x, y adds a cont our poi nt at t he cl osest i nput poi nt t o x,
y . I f t he sel ect ed poi nt and a pr evi ous sel ect ed poi nt s l i e at t he ends of an

ar csegment , a cont our i s added t hat t r aces al ong t he ar csegment . The sel ect poi nt
command has t he same f unct i onal i t y as t he l ef t � but t on � cl i ck cont our poi nt
sel ect i on when t he pr ogr am i s r unni ng i n i nt er act i ve mode. An equi val ent f or m i s:

COSel ect Poi nt x, y

COGr oupSel ect Bl ock n sel ect s al l of t he bl ocks t hat

ar e l abel ed by bl ock l abel s t hat ar e member s of gr oup n. I f no number
i s speci f i ed i . e. COGr oupSel ect Bl ock , al l bl ocks ar e sel ect ed.

COCl ear Bl ock cl ear s t he cur r ent bl ock sel ect i on
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COBl ockI nt egr al t ype cal cul at e a bl ock i nt egr al f or t he
sel ect ed bl ocks. The t ype par amet er can t ake on t he f ol l owi ng val ues:

0 Real Power
1 React i ve Power
2 Appar ent Power

3 Ti me � Aver age St or ed Ener gy
4 Bl ock cr oss � sect i on ar ea
5 Bl ock vol ume

6 x or r di r ect i on Wei ght ed St r ess Tensor f or ce, DC component
7 y or z di r ect i on Wei ght ed St r ess Tensor f or ce, DC component
8 x or r di r ect i on Wei ght ed St r ess Tensor f or ce, 2x f r equency component

9 y or z di r ect i on Wei ght ed St r ess Tensor f or ce, 2x f r equency component
10 Wei ght ed St r ess Tensor t or que, DC component
11 Wei ght ed St r ess Tensor t or que, 2x f r equency component

Ret ur ns ei t her a si ngl e val ue or a l i st of t wo val ues, dependi ng on t he speci f i ed t ype

COLi neI nt egr al t ype cal cul at e t he l i ne

i nt egr al f or t he def i ned cont our . Val i d t ype sel ect i ons i ncl ude:
0 E. t
1 J. n

2 Cont our l engt h
3 Aver age vol t age over cont our
4 For ce f r om st r ess t ensor

5 Tor que f r om st r ess t ensor
Thi s i nt egr al r et ur ns ei t her one val ue

or a l i st of t wo val ues, dependi ng on t he t ype of i nt egr al

COMakePl ot Pl ot Type, NumPoi nt s, Fi l ename, Fi l eFor mat
Thi s f unct i on al l ows pr ogr ammat i c access t o FEMM' s X � Y pl ot r out i nes. I f onl y Pl ot Type

or onl y Pl ot Type and NumPoi nt s ar e speci f i ed, t he command i s i nt er pr et ed as a
r equest t o pl ot t he r equest ed pl ot t ype t o t he scr een. I f , i n addi t i on, t he Fi l ename
par amet er i s speci f i ed, t he pl ot i s i nst ead wr i t t en t o di sk t o t he speci f i ed f i l e

name as an ext ended met af i l e. I f t he Fi l eFor mat par amet er i s al so, t he command i s
i nst ead i nt er pr et ed as a command t o wr i t e t he dat a t o di sk t o t he specf i ed f i l e name,
r at her t han di spl ay i t t o make a gr aphi cal pl ot . Val i d ent r i es f or Pl ot Type ar e:

0 V Vol t age
1 J Magni t ude of cur r ent densi t y
2 J. n Nor mal cur r ent densi t y
3 J. t Tangent i al cur r ent densi t y

4 E Magni t ude of f i el d i nt ensi t y
5 E. n Nor mal f i el d i nt ensi t y
6 E. t Tangent i al f i el d i nt ensi t y

7 Jc Magni t ude of conduct i on cur r ent densi t y
8 Jc. n Nor mal conduct i on cur r ent densi t y
9 Jc. t Tangent i al conduct i on cur r ent densi t y

10 Jd Magni t ude of di spl acement cur r ent densi t y
11 Jd. n Nor mal di spl acement cur r ent densi t y
12 Jd. t Tangent i al di spl acement cur r ent densi t y

COGet Conduct or Pr oper t i es " conduct or " r et ur ns pr oper t i es f or t he conduct or
pr oper t y named " conduct or " . A l i st wi t h t wo val ues i s r et ur ned: The vol t age of

t he speci f i ed conduct or , and t he t ot al cur r ent f r om t he speci f i ed conduct or .
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� Field Values

COGet Poi nt Val ues x, y r et ur ns t he var i ous f i el d val ues
associ at ed wi t h t he poi nt at x, y . The r et ur n val ues, i n or der , ar e:

V & Vol t age
Jx & x � or r � di r ect i on component of cur r ent densi t y
Jy & y � or z � di r ect i on component of cur r ent densi t y

Kx & x � or r � di r ect i on component of AC conduct i v i t y
Ky & y � or z � di r ect i on component of AC conduct i v i t y
Ex & x � or r � di r ect i on component of el ect r i c f i el d i nt ensi t y

Ey & y � or z � di r ect i on component of el ect r i c f i el d i nt ensi t y
ex & x � or r � di r ect i on component of per mi t t i v i t y
ey & y � or z � di r ect i on component of per mi t t i v i t y

Jdx & x � or r � di r ect i on component of di spl acement cur r ent densi t y
Jdy & y � or z � di r ect i on component of di spl acement cur r ent densi t y
ox & x � or r � di r ect i on component of per mi t t i v i t y

oy & y � or z � di r ect i on component of per mi t t i v i t y
Jcx & x � or r � di r ect i on component of conduct i on cur r ent densi t y
Jcy & y � or z � di r ect i on component of conduct i on cur r ent densi t y

An equi val ent f or m i s:
COGet Poi nt Val ues x, y

COGet V x, y r et ur ns t he vol t age at poi nt x, y . An equi val ent f or m i s:
COGet V x, y

COGet J x, y r et ur ns a l i st wi t h t wo el ement s
cont ai ni ng t he cur r ent densi t y at poi nt x, y . An equi val ent f or m i s:

COGet J x, y

COGet K x, y r et ur ns a l i st wi t h t wo el ement s

cont ai ni ng t he ac conduct i v i t y at poi nt x, y . An equi val ent f or m i s:
COGet K x, y

COGet E x, y r et ur ns a l i st wi t h t wo el ement s cont ai ni ng
t he el ect r i c f i el d i nt ensi t y at poi nt x, y . An equi val ent f or m i s:

COGet E x, y

� View Manipulation

COShowCont our Pl ot numcont our s, l ower V, upper V shows t he V cont our pl ot wi t h opt i ons:

numcont our s � Number of equi pot ent i al l i nes t o be pl ot t ed.
upper V � Upper l i mi t f or cont our s.
l ower V � Lower l i mi t f or cont our s.

I f numcont our s i s � 1 al l par amet er s ar e i gnor ed and def aul t val ues ar e used

COHi deCont our Pl ot hi des t he cur r ent l y di spl ayed cont our pl ot
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COShowDensi t yPl ot l egend, gscal e, t ype, upper , l ower
Shows t he f l ux densi t y pl ot wi t h opt i ons:

l egend � Set t o 0 t o hi de t he pl ot l egend or 1 t o show t he pl ot l egend.
gscal e � Set t o 0 f or a col our densi t y pl ot or 1 f or a gr ey scal e densi t y pl ot .
upper � Set s t he upper di spl ay l i mi t f or t he densi t y pl ot .

l ower � Set s t he l ower di spl ay l i mi t f or t he densi t y pl ot .
t ype � Set s t he t ype of densi t y pl ot . Pl ot t ypes i ncl ude:
0 V

1 Re V
2 I m V
3 J

4 Re J
5 I m J
6 E
7 Re E

8 I m E

COHi deDensi t yPl ot hi des t he cur r ent l y di spl ayed densi t y pl ot

COSet Gr i d densi t y, " t ype" changes t he gr i d spaci ng. The densi t y
par amet er speci f i es t he space bet ween gr i d poi nt s, and t he t ype par amet er
i s set t o " car t " f or Car t esi an coor di nat es or " pol ar " f or pol ar coor di nat es.

COShowGr i d di spl ays t he gr i d poi nt s

COHi deGr i d hi des t he gr i d poi nt s f r om vi ew i n t he cur r ent out put wi ndow

COShowMesh di spl ays t he mesh

COHi deMesh hi des t he f i ni t e el ement mesh f r om i n t he cur r ent out put vi ew

COShowNames di spl ays t he mat er i al names associ at ed wi t h each bl ock l abel

COHi deNames hi des mat er i al names associ at ed
wi t h bl ock l abel s f r om vi ew i n t he cur r ent out put wi ndow

COShowPoi nt s di spl ays t he i nput node poi nt as par t of t he out put geomet r y

COHi dePoi nt s i nhi bi t s t he di spl ay of i nput node poi nt s i n t he cur r ent out put wi ndow

COSmoot hOn t ur ns on smoot hi ng of t he D and E f i el ds. The D and E f i el ds
ar e t hen di spl ayed usi ng a l i near i nt er pol at i on of t he f i el d f r om nodal val ues

COSmoot hOf f t ur ns of f smoot hi ng of t he D and E f i el ds. The D and E f i el ds

ar e t hen di spl ayed usi ng val ues t hat ar e pi ecewi se const ant over each el ement .

COSnapGr i dOn t ur ns on snap � t o � gr i d

COSnapGr i dOf f t ur ns of f snap � t o � gr i d

COZoom x1, y1, x2, y2 Set t he di spl ay ar ea t o be f r om t he bot t om l ef t cor ner speci f i ed
by x1, y1 t o t he t op r i ght cor ner speci f i ed by x2, y2 . Equi val ent f or ms ar e:

COZoom x1, y1 , x2, y2

COZoom x1, y1 , x2, y2

COZoomI n zooms out by a f act or of 200%.

COZoomNat ur al zooms t o a " nat ur al " vi ew wi t h sensi bl e ext ent s.

COZoomOut zooms out by a f act or of 50%.

CORef r eshVi ew Redr aws t he cur r ent vi ew.
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COGet Vi ew gr abs t he cur r ent out put vi ew and r et ur ns a bi t mapped gr aphi cs
obj ect . Thi s obj ect can subsequent l y be di spl ayed usi ng t he Show command

� Miscellaneous

COCl ose cl ose t he cur r ent post pr ocessor document and wi ndow

COGet Pr obl emI nf o r et ur ns a l i st wi t h t wo val ues: t he Pr obl em Type 0 f or pl anar and
1 f or axi symmet r i c and t he dept h assumed f or pl anar pr obl ems i n uni t s of met er s.

CORel oad r el oads t he cur r ent out put f i l e.

COSaveBi t map " f i l ename" saves a bi t mapped scr eenshot of
t he cur r ent vi ew t o t he f i l e speci f i ed by " f i l ename" , subj ect t o t he

pr i nt f � t ype f or mat t i ng expl ai ned pr evi ousl y f or t he CI SaveAs command.

COSaveMet af i l e " f i l ename" saves an ext ended met af i l e scr eenshot

of t he cur r ent vi ew t o t he f i l e speci f i ed by " f i l ename" , subj ect t o t he
pr i nt f � t ype f or mat t i ng expl ai ned pr evi ousl y f or t he CI SaveAs command.

COSet Edi t Mode " mode" set s t he mode of t he post pr ocessor t o poi nt ,
cont our , or ar ea mode. Val i d ent r i es f or mode ar e " poi nt " , " cont our " , and " ar ea" .

� Magnetics Output Commands

� Contours, Regions, and Integrals

MOAddCont our x, y adds t he poi nt x, y t o t he cont our t hat i s used f or pl ot t i ng
val ues al ong l i nes and f or comput i nl ocat edg l i ne i nt egr al s. An equi val ent f or m i s:

MOAddCont our x, y

MOBendCont our angl e, angl est ep r epl aces t he st r ai ght l i ne f or med by t he l ast t wo poi nt s i n
cur vet he cont our by an ar c t hat spans angl e degr ees. The ar c i s act ual l y composed of many

st r ai ght l i nes, each of whi ch i s const r ai ned t o span no mor e t han angl est ep degr ees. The angl e
par amet er can t ake on val ues f r om � 180 t o 180 degr ees. The angl est ep par amet er must be gr eat er
t han zer o. I f t her e ar e l ess t han t wo poi nt s def i ned i n t he cont our , t hi s command i s i gnor ed.

MOCl ear Cont our cl ear s t he cur r ent cont our sel ect i on

MOSel ect Bl ock x, y sel ect t he bl ock t hat cont ai ns poi nt x, y . An equi val ent f or m i s:

MOSel ect Bl ock x, y

MOSel ect Poi nt x, y adds a cont our poi nt at t he cl osest i nput poi nt t o x,
y . I f t he sel ect ed poi nt and a pr evi ous sel ect ed poi nt s l i e at t he ends of an
ar csegment , a cont our i s added t hat t r aces al ong t he ar csegment . The sel ect poi nt

command has t he same f unct i onal i t y as t he l ef t � but t on � cl i ck cont our poi nt
sel ect i on when t he pr ogr am i s r unni ng i n i nt er act i ve mode. An equi val ent f or m i s:

MOSel ect Poi nt x, y

MOGr oupSel ect Bl ock n sel ect s al l of t he bl ocks t hat
ar e l abel ed by bl ock l abel s t hat ar e member s of gr oup n. I f no number

i s speci f i ed i . e. MOGr oupSel ect Bl ock , al l bl ocks ar e sel ect ed.

MOCl ear Bl ock cl ear s t he cur r ent bl ock sel ect i on
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MOBl ockI nt egr al t ype cal cul at es a bl ock i nt egr al over t he sel ect ed bl ocks.
Ther e i s a si ngl e possi bl y compl ex r et ur n val ue. Val i d t ype speci f i cat i ons ar e:

0 � A � J
1 � A
2 � Magnet i c f i el d ener gy

3 � Hyst er esi s and or l ami nat i on l osses
4 � Resi st i ve l osses
5 � Bl ock cr oss � sect i on ar ea

6 � Tot al l osses
7 � Tot al cur r ent
8 � I nt egr al of Bx or Br over bl ock

9 � I nt egr al of By or Bz over bl ock
10 � Bl ock vol ume
11 � x or r par t of st eady � st at e Lor ent z f or ce
12 � y or z par t of st eady � st at e Lor ent z f or ce

13 � x or r par t of 2X Lor ent z f or ce
14 � y or z par t of 2X Lor ent z f or ce
15 � St eady � st at e Lor ent z t or que

16 � 2X component of Lor ent z t or que
17 � Magnet i c f i el d coener gy
18 � x or r par t of st eady � st at e wei ght ed st r ess t ensor f or ce

19 � y or z par t of st eady � st at e wei ght ed st r ess t ensor f or ce
20 � x or r par t of 2X wei ght ed st r ess t ensor f or ce
21 � y or z par t of 2X wei ght ed st r ess t ensor f or ce

22 � St eady � st at e wei ght ed st r ess t ensor t or que
23 � 2X component of wei ght ed st r ess t ensor t or que
24 � R̂ 2 i . e. moment of i ner t i a densi t y

MOLi neI nt egr al t ype cal cul at es t he l i ne i nt egr al f or t he def i ned cont our .
The f ol l owi ng t ypes of l i ne i nt egr al and t he r et ur n val ues ar e as f ol l ows:

0 � t ot al B. n, aver age B. n over t he cont our
1 � t ot al H. t , aver age H. t over t he cont our
2 � Cont our l engt h, sur f ace ar ea

3 � St r ess Tensor For ce: DC r x f or ce, DC y z f or ce, 2X r x f or ce, 2X y z f or ce
4 � St r ess Tensor Tor que: DC t or que, 2X t or que
5 � t ot al B. n ^2, aver age B. n ^2

Typi cal l y r et ur ns t wo possi bl y compl ex val ues as
r esul t s. However , t he St r ess Tensor For ce i nt egr al r et ur ns f our val ues.

MOMakePl ot Pl ot Type, NumPoi nt s, Fi l ename, Fi l eFor mat
Thi s f unct i on al l ows pr ogr ammat i c access t o FEMM' s X � Y pl ot r out i nes. I f onl y Pl ot Type

or onl y Pl ot Type and NumPoi nt s ar e speci f i ed, t he command i s i nt er pr et ed as a

r equest t o pl ot t he r equest ed pl ot t ype t o t he scr een. I f , i n addi t i on, t he Fi l ename
par amet er i s speci f i ed, t he pl ot i s i nst ead wr i t t en t o di sk t o t he speci f i ed f i l e
name as an ext ended met af i l e. I f t he Fi l eFor mat par amet er i s al so, t he command i s

i nst ead i nt er pr et ed as a command t o wr i t e t he dat a t o di sk t o t he specf i ed f i l e name,
r at her t han di spl ay i t t o make a gr aphi cal pl ot . Val i d ent r i es f or Pl ot Type ar e:

0 � Pot ent i al

1 � B
2 B � n
3 � B � t

4 � H
5 � H � n
6 � H � t

7 � Jeddy
8 � Jsour ce � Jeddy
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MOGet Ci r cui t Pr oper t i es " ci r cui t " i s used pr i mar i l y t o obt ai n i mpedance i nf or mat i on associ at ed
wi t h ci r cui t pr oper t i es. Pr oper t i es ar e r et ur ned f or t he ci r cui t pr oper t y named " ci r cui t " .

A l i st of t hr ee val ues i s r et ur ned by t he f unct i on. I n or der , t he el ement s of t hi s l i st ar e:
cur r ent � t he cur r ent car r i ed by t he ci r cui t .
vol t s � t he vol t age dr op acr oss t he ci r cui t i n t he ci r cui t .

f l ux � t he ci r cui t � s f l ux l i nkage
Any of t hese ent r i es coul d possi bl y be compl ex � val ued.

� Field Values

MOGet Poi nt Val ues x, y get t he f i el d val ues at
x, y . The f unct i on r et ur ns a l i st of val ues whi ch r epr esent :

A � vect or pot ent i al A, f l ux � 2 	 Pi 	 r 	 A i f axi symmet r i c
B1 � Bx i f pl anar , Br i f axi symmet r i c
B2 � By i f pl anar , Bz i f axi symmet r i c
Si g � conduct i v i t y

E � st or ed ener gy densi t y
H1 � Hx i f pl anar , Hr i f axi symmet r i c
H2 � Hy i f pl anar , Hz i f axi symmet r i c

Je � Eddy cur r ent cont r i but i on t o cur r ent densi t y
Js � Sour ce cur r ent cont r i but i on t o cur r ent densi t y
Mu1 � mux i f pl anar , mur i f axi symmet r i c

Mu2 � muy i f pl anar , muz i f axi symmet r i c
Pe � Power densi t y di ssi pat ed t hr ough ohmi c l osses
Ph � Power densi t y di ssi pat ed by hyst er esi s

f f � Wi ndi ng f i l l f act or

MOGet A x, y r et ur ns t he vect or pot ent i al , A, f or 2D pl anar

pr obl ems, and i t r et ur ns f l ux, 2 	 Pi 	 r 	 A, f or axi symmet r i c pr obl ems.
The r et ur n val ue i s possbl y compl ex � val ued. An equi val ent f or m i s:

MOGet A x, y

MOGet B x, y r et ur ns a l i st wi t h t wo el ement s cont ai ni ng

t he magnet i c f l ux densi t y at poi nt x, y . An equi val ent f or m i s:
MOGet B x, y

MOGet H x, y r et ur ns a l i st wi t h t wo el ement s cont ai ni ng
t he magnet i c f i el d i nt ensi t y at poi nt x, y . An equi val ent f or m i s:

MOGet B x, y

MOGet J x, y r et ur ns t he el ect r i c cur r ent densi t y at poi nt x, y . An equi val ent f or m i s:
MOGet J x, y

MOGet Mu x, y r et ur ns a l i st wi t h t wo el ement s cont ai ni ng
t he magnet i c per meabi l i t y at poi nt x, y . An equi val ent f or m i s:

MOGet Mu x, y

MOGet Pe x, y r et ur ns t he el ect r i cal ohmi c l oss densi t y at poi nt x, y . An equi val ent f or m i s:
MOGet Mu x, y

MOGet Ph x, y r et ur ns t he hyst er esi s and or l ami nat ed
eddy cur r ent l oss densi t y at poi nt x, y . An equi val ent f or m i s:

MOGet Ph x, y

MOGet Conduct i v i t y x, y r et ur ns t he
el ect r i cal conduct i v i t y at poi nt x, y . An equi val ent f or m i s:

MOGet Conduct i v i t y x, y
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MOGet Ener gyDensi t y x, y r et ur ns t he ener gy
densi t y i n t he magnet i c f i el d at poi nt x, y . An equi val ent f or m i s:

MOGet Ener gyDensi t y x, y

� View Manipulation

MOShowCont our Pl ot numcont our s, l ower A, upper A, t ype shows t he A cont our pl ot wi t h opt i ons:
numcont our s � Number of A equi pot ent i al l i nes t o be pl ot t ed.
upper A � Upper l i mi t f or A cont our s.

l ower A � Lower l i mi t f or A cont our s.
t ype � Choi ce of " r eal " , " i mag" , or " bot h" t o show

ei t her t he r eal , i magi nar y of bot h r eal and i magi nar y component s of A.

I f numcont our s i s � 1, al l par amet er s ar e i gnor ed and def aul t val ues ar e used

MOHi deCont our Pl ot hi des t he cur r ent l y di spl ayed cont our pl ot

MOShowDensi t yPl ot l egend, gscal e, upper B, l ower B, t ype
shows t he f l ux densi t y pl ot wi t h t he opt i ons:
l egend � Set t o 0 t o hi de t he pl ot l egend or 1 t o show t he pl ot l egend.

gscal e � Set t o 0 f or a col our densi t y pl ot or 1 f or a gr ey scal edensi t y pl ot .
upper B � Set s t he upper di spl ay l i mi t f or t he densi t y pl ot .
l ower B � Set s t he l ower di spl ay l i mi t f or t he densi t y pl ot .
t ype � Type of densi t y pl ot t o di spl ay. Val i d ent r i es ar e " mag" , " r eal " ,

and " i mag" f or magni t ude, r eal component , and i magi nar y component of B, r espect i vel y.
Al t er nat i vel y, cur r ent densi t y can be di spl ayed by speci f y i ng " j mag" , " j r eal " ,
and " j i mag" f or magni t ude, r eal component , and i magi nar y component of J, r espect i vel y.

I f l egend i s set t o � 1 al l par amet er s ar e i gnor ed and def aul t val ues ar e used

MOHi deDensi t yPl ot hi des t he cur r ent l y di spl ayed densi t y pl ot

MOSet Gr i d densi t y, " t ype" changes t he gr i d spaci ng. The densi t y
par amet er speci f i es t he space bet ween gr i d poi nt s, and t he t ype par amet er
i s set t o " car t " f or Car t esi an coor di nat es or " pol ar " f or pol ar coor di nat es.

MOShowGr i d di spl ays t he gr i d poi nt s

MOHi deGr i d hi des t he gr i d poi nt s f r om vi ew i n t he el ect r ost at i cs out put wi ndow

MOShowMesh di spl ays t he mesh

MOHi deMesh hi des t he f i ni t e el ement mesh f r om i n t he el ect r ost at i cs out put vi ew

MOShowNames di spl ays t he mat er i al names associ at ed wi t h each bl ock l abel

MOHi deNames hi des mat er i al names associ at ed

wi t h bl ock l abel s f r om vi ew i n t he el ect r ost at i cs out put wi ndow

MOShowPoi nt s di spl ays t he i nput node poi nt as par t of t he out put geomet r y

MOHi dePoi nt s i nhi bi t s t he di spl ay of i nput node poi nt s i n t he el ect r ost at i cs out put wi ndow

MOSmoot hOn t ur ns on smoot hi ng of t he D and E f i el ds. The D and E f i el ds
ar e t hen di spl ayed usi ng a l i near i nt er pol at i on of t he f i el d f r om nodal val ues

MOSmoot hOf f t ur ns of f smoot hi ng of t he D and E f i el ds. The D and E f i el ds
ar e t hen di spl ayed usi ng val ues t hat ar e pi ecewi se const ant over each el ement .

MOSnapGr i dOn t ur ns on snap � t o � gr i d

MOSnapGr i dOf f t ur ns of f snap � t o � gr i d
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MOZoom x1, y1, x2, y2 Set t he di spl ay ar ea t o be f r om t he bot t om l ef t cor ner speci f i ed
by x1, y1 t o t he t op r i ght cor ner speci f i ed by x2, y2 . Equi val ent f or ms ar e:

MOZoom x1, y1 , x2, y2
MOZoom x1, y1 , x2, y2

MOZoomI n zooms out by a f act or of 200%.

MOZoomNat ur al zooms t o a " nat ur al " vi ew wi t h sensi bl e ext ent s.

MOZoomOut zooms out by a f act or of 50%.

MORef r eshVi ew Redr aws t he cur r ent vi ew.

MOGet Vi ew gr abs t he cur r ent el ect r ost at i cs out put vi ew and r et ur ns a bi t mapped
gr aphi cs obj ect . Thi s obj ect can subsequent l y be di spl ayed usi ng t he Show command

� Miscellaneous

MOCl ose cl ose t he cur r ent post pr ocessor document and wi ndow

MOGet Pr obl emI nf o r et ur ns a l i st of t wo val ues: t he pr obl em

t ype 0 f or pl anar , 1 f or axi symmet r i c and t he anal ysi s f r equency i n Hz.

MORel oad r el oads t he cur r ent el ect r ost at i cs out put f i l e.

MOSaveBi t map " f i l ename" saves a bi t mapped scr eenshot of
t he cur r ent vi ew t o t he f i l e speci f i ed by " f i l ename" , subj ect t o t he
pr i nt f � t ype f or mat t i ng expl ai ned pr evi ousl y f or t he EI SaveAs command.

MOSaveMet af i l e " f i l ename" saves an ext ended met af i l e scr eenshot
of t he cur r ent vi ew t o t he f i l e speci f i ed by " f i l ename" , subj ect t o t he

pr i nt f � t ype f or mat t i ng expl ai ned pr evi ousl y f or t he EI SaveAs command.

MOSet Edi t Mode " mode" set s t he mode of t he post pr ocessor t o poi nt ,

cont our , or ar ea mode. Val i d ent r i es f or mode ar e " poi nt " , " cont our " , and " ar ea" .
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