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Abstract
Plasma focus isg a plasma accelerator in
coaxisal configuration plasma current sheet is

accelerated and focussed +to greate high temperature ,
high density parameters , plasma focus can i@%ﬁeréte

neutron. , X-rays , electron and- ion beams. .

In this project , conditions relevant to plasma

focus reaction will 'he studied such as capacitor
charging voltage , gases , and pressure , At chaprging

voltage 15 kilovolt , the enerdy input into the

system is 3 kilojoule . Hihg voltage probe and
current probe are used to study focus actions én
various &gas at different pressures , normally ,H2 at
3 wmabar ’ N at 0.5 wmabar 4 He at 2 mbar . This

2

experimentally should be useful in further study.
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Tﬂ?ﬁﬂ?ﬂiﬁﬂ@ﬂﬂﬁ?tﬁﬂﬂﬂﬁﬂﬁﬂTﬂﬁﬂ (Dr.Ken Wesson)

Focus} {Program to simulate the axial and radial

»

. .. phases of 3 plasma focus sxperiment - .

Hercules OPT 1,50

USES
Crt,Dos,Graph,Printer, MUPPETKW:
CONST
maxNumbData:i [nteger=6003 {Max imum number . of data
points}
miReal~1; -
gamma$Real=5.0/3.,0}%
VAR

bygqyzsjsviDataVectory {qg is chargde, z is axial

distance, Jj is thecurrent, and v the axial velocity?}

tryks,kpyvr,JjribBataVector} {the radial wvariables}
dkz:Real;
alpha,beta,alphal,betal,f,ciReal} {paramaters in

the equations}
get.Data,plot,totalPoints,radialPoints: Integer;
numbatat Integer;

phaset! Integer; {1=axial,2=radiall}
dt1,db2:iRealj ftime steps

I1Ci1Screeny {data screeni’
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act tChary {control character?

plotMenu,morePlotsMenu,solveMenuiMenuType|

done,error!Booleany

PROCEDURE Foreced{q,j,zsv,tiRealy VAR f1,f2,f3,f4iReal)

VAR

El,42,3,64,5,86,7,48,48,ks,kp,zftReal}

BEGIN

if(phase=1)then fAxial phase equations}

else

D

BEGIN
f11=34 TN
f2i=(l-g-heta%kj%v)/(l+betakz)}
VF3==v;
if{z=0)then
f4:1=alpha%0.8186
else
fd4:=(alpha¥%alpha%j¥j-v¥v)/z;
END
fRadial phase esquations

unchanged,; z and v are now ks and kpl

BEGIN
ksi1=z3
kpi=vy
zft=1-ksi

are
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fli=4s
f3t=-alpha#¥alphal¥j/kp
Lli=1-ks*ks/(kp¥kp);
t2i1=1-%1/damma

LE31F2/ (gamma+t 1y kks/ kpkf3;.. .
if(zf=0)then zf:1=0.00001;

t4:r=1/(gammat+!i)*kp/zf%13;

Loi=1/gamma*kp/j;
if(kp/eci<0 then
BEGIN
if{NOT errorlthen
BEGIN
Message('ﬁhoops! Kp is
negativelAborting calculay
tion.');
Sound (2003
Delay(400);
NoSound}
pause;
Message (' ')t
arror;i=true;
END;
kpt=ci
END;
LGt=hetal/finl{kp/c)y

t7:1=1+bheta+bG¥kzf}
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t831=1-gq-LE%j%I3}
tLO:=hetal/P¥%zf/kp;
FRI=(LBHLO/L2% (L 3+L 1¥E4) )/ (LT+5 LKL 5% 9

I A-D B

s P4 RS h LE(ESRRZ 04D /B2 b o e s s

dksi=13;

END;

END;

Lhrmmmm Mathemat ics Procedures---------—---—-—-——-—- *3

PROCEDURE StepRK2_4(y10,y20,y30,y40,L0,dt1Real}
VAR vil,y21,y31l,y41,t1tReal)y -

VAR

ft,f2,f3,f41Real;
ylhyy2h,y3h,yd4h,th:Real;

BEGIN
Force(yi0,y20,y30,y40,L0,71,f2,f3,f4)}
yiht!=y10+dL #1172}
y2hi=y20+dLEf2/2¢
y3hi=y30+dt*f3/2
ydhi=y40+dh¥f4/24
Force(ylh,vy2h,y3h,y4h,th,f1,2,3,f4)
yitli=zyiO+dt®f 1
y21i=y20+dhL*%72;
y31:=sy30+di %3}
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y41t=y40+db %4}
t11=t0+db

END}

oty

PROCEDURE StepRK4_4(y10,y20,y30,y40,40,dt:Realy

VAR y1l,y21,y31,y41,£1:Real)y

VAR

£f1,f2,f3,f4:Real}

kit,k21,k31,k41:Realy

k12,k22,k32,k42:Real}

.k13,k23,k33,k43:R831;
thiReal} -
BEGIN

Force(y10,y20,y30,y40,40,F1, 2, £3, f4) ]
K11:=db¥f1; |
k21:i=du%f2
k31s=dt%F3}
k41i1=dt*f4;
thi=t0+dt /2
Force(yi0+k11/2,y20+k21/2,y380+k31/2,y40+k41/2,th,
F1,£2,F3,F4);
k1Z21=dLxf1;
k221 =dbL*%f2
k321=db%f3
K421 =db%kf 4
Force(ylO+k12/2,y20+k22/2,y30+k32/2,y40+k42/2,th,
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£1,£2,f3,F4)
k131 =dt¥f1;
k23:=duL%f2y
k331 =duxea;
k4B r=dbRPAy
t1:=t0+db
,4ﬁk4444444444V4Enn;a£yiﬂikiﬂ+32Qik23+g30ik33fy4Qik431£91£414§h——~f—————
£3,f4) |
y11i=y10+k11/64k12/3+k13/3+dbkf1/63
¥211=y20+k21/6+k22/3+k23/3+dt¥F2/ 6}
y31:=y30+k31/6+k32/3+k33/3+dt%f3/6}

y41t=y40+k41/6+ka2/3+k43/3+dL%F4/6G

END;

PROCEDURE MakeDataScreen
BEGIN

DefinelnputPort(0,2,0.8,0,0.935)

_ALO13:=' “PLASMA FOCUS SIMULATION" '3
_ALOZ2]: =t b3
_AEOQ3 3= "DEVICE DIMENSIONS" '
_ACLO043:=" "Inner radius = " 0,1+ '3
_ALQOB = "Outer radius = ".0.3+ 'y

ALQOG1: =" '3
_ALOQO72s="'  "PLASMA PARAMETERS" "3
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_ACOBIt='"Circuit to plasma time scale ratio"!

-

-—.

_AL08]e= "alpha = " {,5++ t

_AC101t='"Plasma to circuit inductance ratio"!;

_AF11]3:= "heta = " |,0++ 'y
o ATIZ2IES o e
_AC13]1:= "NUMERICAL PARAMETERS" 1y
_AL141:='"Time step for axial phase " Q,01++'y

_AL1531:=""Time step for radial phase " 0.001+"

-

-

_AT 181:=" '
LoadScreen(iC,16);

END

PROCEDURE GetScreenData;
BEGIN

ClearMuppetPort;
Message('Typne <ENTER> to plot, <ESC> to quit')jy
Accept(IC); {Displays screen}
fs1=1/Valudic, 1)}
ci=Valu(lC,2)%F}
alphat=Valu(liC,3)}
beta:i=Valu(lg,4)
dtit1=Valu(lg,5);
dt2:=Valu(1iC,6)

END



PROCEDURE SetUpPlotMenu; {menu seen after the first
plots3
BEGIN
C WITH plotMenu DO o oo i i o
BEGIN

n:{=3i

choicesl{11:='New Data';
choices(21t="'More plots';
choicesb33:1='QUIT";
choicet=%2;

END;

END;} )

PROCEDURE SetUpMorePlotsMenu {menu sesn after the
second plots?
BEGIN
WITH morePlotsMenu DO
BEGIN
n: =84
choicesC[1J:='New Data';}
choices([2]:='Go back’}
choices(331:='QUIT"
choicet=1}
END}
END;
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PROCEDURE GraphSetYUp: fdefine 4 small

BEGIN

GraphBackColori=Black;

windows

for

DefineViewport(1,0.1,0.45,0.5,0.9)
Def ineViewport(2,0.1,0.45,0.05,0,45)
DefineViewport(3,0.55,0.9,0,5,0,9);
DefineViewport(4,0.55,0.9,0.05,0.45)

END;

-

-

PROCEDURE Plotlt(viewport,color:intederix,y:DataVector

namelabel:BigStrl}
VAR
min,xmax,ymin,ymax:Real}

BEGIN
Satcolor(White)
OpenViewport(viewport}}
AutoScale(viewport,x,y,numbDatal;
PlotData(x,y,numblata);
Setcolor{(White)
PutLabel(Inside,namelabsall}

END;
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PROCEDURE DoPlots;
BEGIN
numbatat=totalPoints:
ClearMuppetPort;

v

PlotlIt{(1,1ightGreenst,q,y,'q ve L '3}

PlotIt(2,yellowst,yz,'2 vs &'}

Plob1t(3,lightGreen,t,j,'1 vs &'}

numbDatai=totalPoints-radialPoints}
Plotit(4,yelliow,b,v,'vy vs & (axial phasel) '}y

ploti=1}

ENDj

PROCEDURE DoMorePlotsy
BEGIN

numBatai=radialPoints;
ClearMuppetPort
Plotit(il,lightGreen,tr,; ks, 'ks vs £')3
Plotlt(2,yellow,tr,vr, 'y vs £t (radial phase)')}
Plot[b(B,IjghtGreen,ﬁr,kp,'kp vs L'l
PlotIt(4,yellow,tr,jr,'i vs &t (radial phase)')}
ploti=23

END}

(- m e Solution Procedures-—--—--—-—-~—~~--—-%3}

PROCEDURE Initialise} £{Set the initial con&ibions}
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alphal:=Sqrt((gamma+1)*k(cke—1))¥F/(2%X1In(c) )y
betati:=bheta/In(c)}

errort=false}

END¢
PROCEDURE Solve} {Doc the intedrations, checking 3
termination condition in sach casel}
YAR

i,isaves intederi
factorl,factor2iReal;

BEGIN

| Pi=13

factori{:=beta/(2%¥alpha#alpha);
factor2: =2#%(gamma—-1)/gamma}
detData:=0;
phaset =1}
REPEAT

BEGIN
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ir=i+1y
StepRK4_4(qLi-123,3fi-13,z01-13,vLi-11,¢%
fi-13,dt1,

qlid,g0idyz0i,vwLil,6011)3

UNTIL ((z{§1>1) OR (i>maxNumbData));j

dksi=-alpha%alphal#¥jlil}

isavei=i;

kplilt=1y

ksCids=1y

Lrfl1le=t0C1i1;

vrl{ll:=vlilj ; -

Jrft2:=30113

REPEAT

BEGIN
it=i+1y
StepRK4_4(qfi-11,0i~-11,ksli-13,kpli-11,
RLI-17,d82,
qCil, jLid kslid,kpLil,&0i11)}

zEidi=C1-kslili/f+1y
viili=-dks;
trfi-isave+1l:i=6013}
kpfi-isavettili=kplil;
tsli-isavet+1Jli=ks{1i1}
ypfi-igavet+tli=viil}
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END3
UNTIL ((ksC13<0? OR (i>maxNumData’) OR
(error=true)l’;
totalPointsi=i}

radialPoints: =.._.i___—_i.s._a\_f._e__fc s
if{error)then

radialPointsi=radialPoints-1}.

IF(i>maxNumData)THEN falert &he wuser that bhe
termination condition was not metl
BEGIN )
Message('Could not complete integraﬁion
- press a key Lo see partial res&lts');
Sound(400)
Belay (2007
NoSound}
Pause}
Message('')})}
END
ELSE
ksCi-isave+1li=01

END
PROCEDURE HandleMenuChoicej
BEGIN

WHILE((getData<>1) AND (done=FALSE)) DO
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IF(plot=1)THEN
BEGIN
Menu(plotMenu? i
CASE plotMenu.choice OF
ligetDatat=1}
... 2¢DoMorePlotsy .. ... .

3i1done:=TRUE}

END;
END
ELSE
BEGIN
Menu(morePlotsMenul
CASE morePlotsMenu,choice OF
- 1sdetDatas =1}
2tDoPlotsy
Jidone: =TRUE!
END;
END
END;
fh———m e Main Program----—-——-—-w—————————~==- *3
BEGIN

MUPPETiIinib
donet=FALSE}

ForceMonochrome}
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MakeDataScreen;

GraphSetUp;

SetUpPlotMenu;j

SetUpMorePlotsMenui

REPEAT
GetScreenbabai.. . . ol
|F EscapedFrom(!C) THEN Break}

Message('Calculating solution...

i);

END.

{n{tialise;

Solvey

DoPlots;

-HandleMenutChoice;
UNT!L done=TRUE;

MUPPETdone
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HP S546X¥X RS5-232 Cabling and Connections

for HP 54651A RS-232 Interface Moduls

HP 54656A Test Automation Module

HP 54658A Measurement/Storage Module
Interface problems with RS-232 can be caused by improper
configuration of the interface (i.e. baud ratse,
handshaking) or improper cable connections.

Configuring the R5-232 Interfacs

To =ensure proper operation of the interface, you must
configure the scope from +he front panel using the

Print/Utiltity menu., [f you "are using Sceopelink +to

control the oscillescope, the "Connect to!'" softkey must bhe

sat Lo "Computer", The baud rate must match the baud
rate used on bthe computer interface {specified in
the Scopelink Setup menu’ and the handshake mode

should be set Lo X0N.The following cablss are available

from HP for connect ing a computer Lo any of

the HP 546¥X RS-232 Option modules.

Cable Part Numbers:

Scope Lo printer/plotter HP 15242G {5 meters) -

(HP Vectra 25-pin serial port’ or
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HP 17255M (1.2 meters)

Scope to [BM 25-pin serial port HP 92218J {5 meters)
or
HP 1?%?59 (1.2 meters)
.Sceope Lo 9-pin serial.port .. ... .. HP 24542G . (3 metsrs)

The HP B5485!A RS-28%2 Interface Module and HP 546584

Module have 25-pin RS-232 connectors. The HP-54656A Test

Automation Module has a 8-pin connector. A S-pin to
25-pin adapter cable is oprovided with +the HP G4656A
to provide. compatibility with the hother modules., If
you choose .ta supply your own cable, you must make sure
that +the proper R$-232 connections are made. To Kelp
resolve cable problems, the- RS-232 oablé connect ions
are shown below, In addition, please note that the
pins used for communication are 2, 3, and ground:
(typically 7). The HP 54600 pulls the other pins to the
needed *alue, but if the your <cable has the other
pins connected incorrectly, the interface will not
function properly.

%%%%********%%%%*%%%%*%*%%%*%**%*%%*%*%%*%*%%*%*%%*****%*

1.0scilloscope to Printer/Plotter (Vectra ZSdpin

conneckor)

Recommended cable! HP 17255M (1.2 meters)
scope Peripheral
25-pin M 25-pin M
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3 (mmmmem- 2
5 (mmmmm—o 20
R 20
I —>. .7
20 mm———-- > 5
20 —m==m==> 6
Recommended cablet HP 13242G (5.0 meters)

alsg 17255M

scope Peripheral
25-pin M 25-pin M
{ e > 0
T2 e > -3
3 (mmmmee 2
4 mmem—me=> B
5 (mmmmmee 20
6 (- 20
7T Kmmmmmee > 7
D S 4
R 19
12 (mmmm——s 11
{1 - > 12
19 ———--—- > 12
20  m—mm——- > 5
20 ——ememm- > B

2.0scilloscope bto Controller (I[BM PC/YT 25-pin connector)
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Recommended cable: HP 17255D (1.2 mebers)

PC scope
25-pin F 25-pin M
1 {mmrmmm == > 1
2. = SES
3 {mmmmm 2
5 {mmmm——m 20
6 <(-—-—--- 20
7 {——====- > 7
20 —————=- > 5
20 —omme-- > 8
Rébommended cable: HP 82218J (5.0 meters)
PC scope
25~-pin F 25-pin M
1 {m=mm——= > 1
2 meemeee- > 3
3 {=——==—= 2
7 {ummmm——— > 7
5 {mmmm 20
I 20
3. Oscilloscope to Controller (9 pin connector)
Recommended cable: HP 24542G (3.0 mehters)
PC _ scopse
S—-pin F ' 25-pin M
1 {rmmmm——m 4
2 Lo A
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——————— > 5
——————— > 6
——————— > 7
—mmmmm = 20
——————— 20
——————— > 8

101



to2

AAUUIN A

& é ¢ é
nﬁﬁautnaitﬂa1nnnasgataa$

-— ADDENDA --
5/29/93

LahNet, Inc,

LabNet (Geiger [nterface (LGI1}

|BM Version 2.0
Copyright 1992, LabNet, Inc.

IBM 1is a registered trademark of the International
Business Machines Corp.

1. Hercules Graphics Adapter

The GC2 program has been modified to operate with

both CGA and Hercules graphics.To have the program operate
properly with Hercules graphics the Hercules gréphics
device drivers must be installed prior to running the GC2
program. To do this simply type MSHERC.COM at the DOS
prompt and then press the anter key.The following should
he seen on the screen! Herculss Resident Video Support
Rout ines. Version 1,10 This statement indicates that the
drivers have been properly installed, It you will be
running the GC2 program frequently with Hercules graphics
we suggest, that you create a hatch file that will run
MSHERC.COM and then the GCZ2.EXE program automatically.
The name of that file might be RUNGCZ.BAT and include the’

following two lines:



MSHERC.COM

GC2.EXE
To create this batch file, you may use the EDLIN program
that s includei with your D0OS distribution disk or any
word..processing program.that.will save a file.in an ASCLL_

format . Refer to your DOS manuals for instructiomns on

creating a batch file and for operating the EDLIN

program. The MSHERC.COM progrgm is pfovided by the
Microséft Corporation as part of their QuickBasic
development en;ironment. Microsoft is a registered
trademark of Microsoft Corporation. QuickBasic is a
regdistered trademark of bﬁé Miecrosoft Corporation.
Hercules is - a registered trademark of Hercules Computer
Technolo¥y, [nc.
2.0ame port adapters
Because of +the diversity of game port adapters
currently on the market, it is possible that the LGI will
not function with every adapter, The LG[I has been
tested successfully with many diffefent adapters including
multifunction boards containing game port adapters.

Cases of apparent failure are almost always related to

adapter idiosyncrasy. If the LG! unit does not seem to
count properly even though the graeen LED is
scintillating, check the adapter documentation for
configuration options. If no configuration options exists,

and the green LED seems to scintillate in response Lo a
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source while bthe screen reads very high values, a
different game port adapter card may Dbe fequired.
Inexpensive c¢ompatible game port adapter cards may be
purchased from a variety of sgurces including!

PASCO. Scientific. ..

10101 Foothills Blvd.

Rosemont, CA 895678

Voice: 1-800-772~8700
FAX #: 1-916-786-8905
Part: SE-6590
Cost! Contact PASCO Scientific for current pricing
Vernier Sofbware -
2920 5.W. 88th Stfeet
Portland, OR 87225
Voice: (-503-287-5317
FAX #: 1-503-297-1760
Part: IBM Game Port Card (IGP)
Costt #$30.00
S5ee the .trouble shooting section bhelow. for more
information.
3. Datta File Names
File names can be a maximum of eight (8) characters
ltong. The only characters GLhat are accepted by the LGI
progpram aret
A, All upper or lower case letters

B, All numbers
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C. The "-" (dash character)
D, The "_" (underline or underscore character)

4, CHANGE File Path

For changing the file path to a different disk

dpive opr subdirectory - the-- following.characters.may he ... ...

A, A1l upper or lower case lstters

B. All numbers

C, The “"-" (dash character)

D. The “_" (underline or underscore character)

E. The "\"“ (backslash)

F. The ":" (colom)
5. Trouhle-shooting

if the LG! program does not detect an operational

game port adapter card properly installed in the IBM or
compatible microcomputer or the LGI unit ig not properly
attached to the game port adapter card, then bthe readings
will be zero, [f zero readings occur then check the
following:

A, Check that the LGI unit is attached to the gdame
port adapter card and that the line cord on the LGI[ unit
is attached 4o a tive 120 VAC socket.

8. On the LGI unit -

1. The Neon light should be on when the unit is

plugged into a 120 VAC outletb.

2, With the unit attached to the game port adapter
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card, the green LED light should flash when a
radiéactive source is placed near the tube.
C. Check for proper installation of the dgame port
adapter card, Refer to the instructipns included with
" Fhe gard T for correct settings if any areavailtable ~for
the card.
gv*;;;;;;;;;;gﬁ44$ﬁi}p4gapdsﬁbhab4ha¥egtwgﬁgamegpopts+4bn¥4bhegggf_f
other port, Generally the "top" port is bLhe correct on
to use.
E, With cowmputers that have ;ultispeed sett ings

try the lowest speed availahle.
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