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& 1.

accel. lenses & deflection: cylinder 90deg. 16 September 1998
l&a.dat name of output file, for processed data

l&al.dat name of 2nd output file, for ray data

m n/p/m/a for nearlyzero/partial/most/all printing level

0100 voltage reflection symmetries in x,y,z,%x=y planes

10 number of different voltages, time dependence

0.01 5 4 allowed consistency error, side/length ratio check

a apply inscribing correction (a/s/n=always/scmetimes/never)
rec -simple flat rectangle )

-0.15 1.5 0.6 corner 1

~0.3 1.5 0.6 corner 2

-0.3 0 0.6 corner 3

~0.15 0 0.6 corner 4

9 9 numbers of 2 applied voltages (can be same)

2 4 total nr of subdivs and 0, or subdivs along sides 1-2 and 2-3
rec -simple flat rectangle )

0.15 1.5 0.6 corner 1

0.3 1.5 0.6 corner 2

0.3 0 0.6 corner 3

0.15 0 0.6 corner 4

10 10 numbers of 2 applied voltages (can be same)

2 4 total nr of subdivs and 0, or subdivs along sides 1-2 and 2-3
cre -rectangle on cylinder on a cylindrical surface

-0.6 1.5 0.6 corner 1

-3 1.5 3 corner 2

-3 03 corner 3

-0.6 0 0.6 corner 4

2.4 radius

-3 1.5 0.6 first point on axis

-3 0 0.6 second point on axis

6 6 numbers of 2 applied voltages (can be same)

2 10 total nr of subdivs and 0, or subdivs along and around axis
rec ~-simple flat rectangle on a cylindrical surface

-3 1.5 0.6 ““corner 1

~3 1.5 3 corner 2

-3 03 corner 3

-3 0 0.6 corner 4

6 6 numbers of 2 applied voltages (can be same)

4 2 total nr of subdivs and 0, or subdivs along sides 1-2 and 2-3
rec ~gimple flat rectangle gle

-0.6 1.5 0.6 corner 1

-3 1.5 0.6 corner 2

-3 0 0.6 corner 3

-0.6 0 0.6 corner 4

6 6 numbers of 2 applied voltages (can be same)

4 2 total nr of subdivs and 0, or subdivs along sides 1-2 and 2-3
cre -rectangle on cylinder on a cylindrical surface

0.6 1.5 0.6 corner 1

-3 1.5 4.2 corner 2

-3 0 4.2 corner 3

0.6 0 0.6 corner 4

3.6 radius

-3 1.5 0.6 first point on axis

-3 0 0.6 second point on axis

55 numbers of 2 applied voltages (can be same)

2 20 total nr of subdivs and 0, or subdivs along and around axis
rec ~gimple flat rectangle gle

2 1.5 0.6 corner 1

0.6 1.5 0.6 corner 2

0.6 0 0.6 corner 3

20 0.6 corner 4



-3 0 4.2

numbers of 2 applied voltages (can be same)
total nr of subdivs and 0, or subdivs along sides 1-2 and 2-3

~simple flat rectangle
corner 1
corner 2
corner 3
corner 4

gle

numbers of 2 applied voltages (can be same)
total nr of subdivs and 0, or subdivs along sides 1-2 and 2-3

~simple flat rectangle
corner 1
corner 2
corner 3
corner 4

gle

5 5 numbers of 2 applied voltages (can be same)

33

-3 1.5 5.6
-3 05.6
205.6

2 1.5 5.6
55

33

rec

2 1.6 0.6

2 1.6 5.6

-3 1.6 5.6
-3 1.6 0.6
77

10 10

rec

-3.5 1.6 1.6
-3.5 1.6 5.6
~10.5 1.6 5.6
-10.5 1.6 1.6
8 8

10 5

rec

-3.5 1.6 1.6
-10.5 1.6 1.6
-10.5 0 1.6
-3.5 0 1.6

8 8

51

IrecC

-3.5 1.6 5.6
-10.5 1.6 5.6
-10.5 0 5.6
-3.5 0 5.6

8 8

51

rec

~10.5 1.6 1.6
-10.5 1.6 5.6

-10.5 0 5.6
-10.5 0 1.6
8 8

51

rec

-3.5 1.6 1.6
-3.5 1.6 3
-3.5 03
-3.5 0 1.6

gle
corner 1
corner 2

corner 3

corner 4

numbers of 2 applied voltages
total nr of subdivs and 0, or
~simple flat rectangle gle

corner 1

corner 2

corner 3

corner 4

numbers of 2 applied voltages
total nr of subdivs and 0, or
~simple flat rectangle gle

corner 1

corner 2

corner 3

T torner 4

numbers of 2 applied voltages
total nr of subdivs and 0, or
~gimple flat rectangle gle
corner 1

corner 2

corner 3

corner 4

numbers of 2 applied voltages
total nr of subdivs and 0, or
~simple flat rectangle gle
corner 1

corner 2

corner 3

corner 4

numbers of 2 applied voltages
total nr of subdivs and 0, or
~simple flat rectangle gle
corner 1

corner 2

corner 3

corner 4

numbers of 2 applied voltages
total nr of subdivs and 0, or
~simple flat rectangle gle
corner 1

corner 2

corner 3

corner 4

(can be
subdivs

(can be

‘subdivs

(can be
subdivs

(can be
subdivs

(can be
subdivs

(can be
subdivs

same)
along

same)
along

same)
along

same)
along

same)
along

same)
along

total nr of subdivs and 0, or subdivs along sides 1-2 and 2-3
rec -simple flat rectangle

sides

sides

sides

sides

sides

sides

1-2

1-2

1-2

and 2-3

and 2-3

and 2-3

and 2-3

and 2-3

and 2-3



8 8

31

rec

-3.5 1.6 4.2
-3.5 1.6 5.6
-3.5 0 5.6
-3.5 0 4.2

8 8

31

cylindrical electrode
0.15 0 0 -1.78

0 0 ~0.915
11
105
edi

0.15 0 0 -1.8

000
11

5
disc,

0.15 0 0 ~0.9075

0.015 00 0
11
5 4
disc

0.15 0 0 -0.885

0.02 000
22
5 4

cylindrical electrode
0.15 0 0 ~0.88

0 0 -0.615
22
55

cylindrical electrode
0.15 0 0 ~0.585

0 0 -0.315
33
55

cylindrical electrode
0.15 0 0 -0.285

0 0 -0.015
4 4
55

cylindrical electrode
0.15 0 0 0.015

0 0 0.56

8 8

85

disc,

1.5 0 0 0.5
0.2 000

8 8

35

numbers of 2 applied voltages (can be

total nr of subdivs and 0, or subdivs

~simple flat rectangle gle

corner 1

corner 2

corner 3

corner 4

numbers of 2 applied voltages (can be

total nr of subdivs and 0, or subdivs
gle

radius, centre of 1lst end

centre of 2nd end

numbers of 2 applied voltages (can be

total nr of subdivs and 0, or subdivs

evenly-divided disc le

radius, centre of disc

any other point on axis

numbers of 2 applied voltages (can be

number of subdivisions

even radial division gle

1st radius, centre of disc

2nd radius, any other point on axis

numbers of 2 applied voltages (can be

total nr of subdivs and 0, or subdivs

, even radial division (gle

1st radius, centre of disc

2nd radius, any other point on axis

nurbers of 2 applied voltages (can be

total nr of subdivs and 0, or subdivs
gle

radius, centre of lst end

centre of 2nd end

numbers of 2 applied voltages (can be

total nr of subdivs and 0, or subdivs
gle

“"radius, centre of 1lst end

centre of 2nd end

numbers of 2 applied voltages (can be

total nr of subdivs and 0, or subdivs
gle

radius, centre of 1st end

centre of 2nd end

numbers of 2 applied voltages (can be

total nr of subdivs and 0, or subdivs
gle

radius, centre of 1lst end

centre of 2nd end

numbers of 2 applied voltages (can be

total nr of subdivs and 0, or subdivs

even radial division le

lst radius, centre of disc

2nd radius, any other point on axis

numbers of 2 applied voltages (can be

total nr of subdivs and 0, or subdivs

end of electrode information
final number of segments, number of steps, weight
fractional inaccuracy of charge evaluation
end of segment information

0 1 0.5
le-05

0

-80

5
-17.971
-60.543

'l:lensl applied voltages
'2:1ens2 applied voltages
'3:lens3
‘4:lens4

same)
along

same )
along

same)
along

same)

same)
along

same )
along

same)
along

same )
along

same)
along

same )
along

same )
along

'5:outer cylinder +0.4VD VD=0.8109E/e

'6:inner cylinder -0.6VD

sides 1-2 and 2-3

sides 1-2 and 2-3

and around

radius and

radius and

and around

and around

and around

and around

radius and

axis

around axis

around axis

axis

axis

axis

axis

around axis



=35 '7:top plate

-35 ‘8:lens5 & middle of the sector

-40.377 '9:inner guard-plate -0.1263VD

-30.134 '10:outer guard-plate + 0.1143VD

n no more magnetic fields from menu

nnn no more potentials and fields along a line

start of ray information

d direct (d), or mesh (m) method and mesh spacing

P 'n/p/m/a' for 'nearlyzero/partial/most/all' printing level, rho/radius
~13 5 minimum and maximm x(mm) of screen 2D fields of view
-9 9 minimm and maximm y

-8 10 minimum and maximum =z

-10 2 minimum and maximum x(mm) of rays

-3 3 minimm and maximm y

-10 6 minimum and maximum =z

~le+l10 let+l0 minimm and maximum vx(m/s) of rays

~le+l10 let+l0 minimm and maximm vy

-le+l0 let+l0 minimum and maximm vz

0 10 minimum and maximum rho (=sqrt(x**2+y**2))

+y direction of time, stop ray if electrode crossed (+/-, y/n)
let+l0 final time (ms)

0.01 0.5 5 initial and max step length(mm) and interpolation points
0.001 fractional inaccuracy of ray tracing

0 nr of test planes, multiple crossing, iterate to focus, phase space
va 'el' for electron; or 'co' or 'va' for other particles
k kinetic energy (k); or total energy (t) and potential
set of single rays:

00~-10.030112¢01 12 X,¥,2,VX,Vy,vz,eV,I,m,qg
00-1-0.03011201 12 X,¥Y,2%2,VX,Vy,vz,eV, I nm,gq
00-100.0311201 12 X,Y,%Z,VX,Vy,vz,ev,I,m,qg
00-10-0.031120112 X,¥Y,2,VX,Vy,vz, eV, I mq
00-10.03011501 12 X,¥,2,VX,Vy,vz, eV, I m,qg
00-1-0.03011501 12 X,¥,2%2,VX,Vy,vz,evV, I m,qg
00-100.0311501 12 X, ¥,sZ,VX,VY,vZ, eV, I,nmg
00-10-0.0311501 12 X,¥,2,VX,Vy,vz,eV,I m,qg

00 -10.0301200"T 12 X,¥,2,VX,Vy,vz,ev,I,m,g
00-~-1-0.0301200112 X,¥,%,VX,vy,vz,eV,I,mqg
00-100.031200112 X,¥,%,VX,Vy,VvZ, eV, I mqg
00-10-0.031200112 X,¥,2,VX,Vy,vz,evV, I, mqg
00-10.03011002 12 X,¥,2,VX,Vy,vz,eV,I,m,qg
00~-1-0.0301100 2 12 X,¥,2,VX,vy,vz,evV,I m,q
00-100.0311002 12 X,¥:2%2,VX,Vy,vz,evV,I,mq
00-10~-0.0311002 12 X,¥,Z,VX,Vy,vz,evV,I,mqg

last of this set of rays

n calculate space~charges?

0000 symmetries of rays in yz,zx,xy and x=y planes

cylindrical-lens is simply devided to the segment.

Ions are injected in x-z plane.
The outer analyzer-plate is devided so as to let the primary-beam pass through.
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7 MARCH 1998:
2' ADC - FIFO+ for MIC301l/E

Version 1.0

5'***x*x*%% Tnitialize the System **xrrkrrrrrrtrtrrrrrsrsss

10
20
30
40
50

60
70
78

NO
N1
PO
Pl
DO

= $D000
1024
$220007
$240007
=0

1]

it

[l

e e

'

!
.

-
.

'

beginning of Data area
No. of channel

Control address for PPI#0
Control address for PPI#1

:' Data from ADC

/ MOVE.B # 10000000,$220007
/ MOVE.B # 10011011,$240007

Thihkhhhkhkkkhkkkkhhkhhhkkhkkkhhdhddhx

80 / MOVE.B #_00000111,$220007

90 / JSR L1020

100
110
120
130
140

200
205
210
220
230
240
250
260
270

300
310
320
330
340
350

390
400
410
420
430
440

500
510
520

600
610
620
630

690
710
720
730
740

NN N NN NN N NN N NN

NN NN N

BTST.B #1,$240005
BNE L130
BRA L100
BTST.B #1,$240005
BEQ L100

MOVE.B # 00000011,

NOP

MOVE.B # 00000010,
MOVE.B #_00000101,
MOVE.B #_ 00000100,

BTST.B #0,$240005
BEQ IL220
BTST.B #0,$240005
BEQ L220

py—

MOVE.B # 00010000,

BTST.B #1,$240005
BNE L310
BTST.B #1,$240005
BNE L310

MOVE.B #_ 00001000,

e 00 4e

.

$220007

$220007
$220007
$220007

-
.
-
.
-

.
.

$220005

-
-

$220005

'kkkkkkk* Start Measurement

NN N NN N NN

NN NN

BTST.B #1,$240005
BNE L500
BTST.B #0,$240005
BEQ L600
JMP 1400

BTST.B #1,$240005
BNE L710
JMP L400

BTST.B #0,$240005
BNE L400

JSR L1100

JMP L400

Vkkkkkkhkkk**k* Dwell

/
/
/
/

MOVE.L #$4,D1
SUBQ #1,D1
BEQ L750

JMP L720

o se e ee

e ee e

L Y YY

.

Time is

:' SET PPI#0 ALL OUT
:' SET PPI#1 ALL IN

khkhkkhhkkhkdkkhkhhkkhkhkhhhkkkkk

: 'Not RDY, PC(3)=1 LED OFF

'Erase Data_area

Check Gate 0=Open l=Close
Not Equal means bitl = 1
Wait until Gate close
Check again

Why here ?

:' PC(l)=1 Abort ADC-data

:' PC(1l)=0 reset
:' PC(2)=1 FIFO Clear
s PC(2)=0
CHECK FIFO FLAG 0=NOT EMPTY, 1=EMPTY
must be 1, otherwise retry
CHECK FIFO AGAIN
must be 1, otherwise retry

:' PC(4)=1 Send RDY, PC(3)=0 LED ON
Check Gate
Wait Until the gate open
Check Gate Again
IF Open then Start measurement
:' PC(4)=0 Send BUSY, PC(3)=1 LED OFF

IEAE S S SR L L EEEEEEEEE SRS

v

1

'

'

Gate Check

Gate seems to be closed
FIFO Check

FIFO seems to be not empty
Back to Status Check

Gate Check Again
Dwell time is OVER !
Why come here ? By Error 2?2

FIFO Check Again

Why come here ? By Error 2?2
Data is in FIFO

Back to Status Check

OQver **kkkkkkkkkkkhkhkkkkkk®

:' Dummy for timer; about 15 usec



750 / BTST.B #0,$240005
760 / BNE L800
770 / JSR L1100
780 / JMP L750

' FIFO Check, EMPTY=1
' FIFO seems to be empty
' Read data from FIFO

o er  ee

790 '****kkkxk*** Send data to HosSt ****kk****x TRESTED QK ***kkkkkkkkt*

800 / MOVEA.L @NO,Al

810 / MOVE.L @N1,D1

820 / MOVE.B (Al)+,$220003 :'Set Higher Byte of Data at Port B

830 / MOVE.B (Al)+,$220001 : 'Set Lower Byte of Data at Port A

840 / MOVE.B # 00001111,$220007 :'Set Clk-bit for Host-FIFO

850 / MOVE.B # 00001110,$220007 : 'Reset Clk-bit

860 / SUBQ #1,D1 : 'Decrement Counter for the No. of Data-transfer
870 / BEQ L890 :'If ZERO Then transfer Completed

880 / JMP L820 :'X'fer Next Data

890 / MOVE.B # 00001011,$220007 :'PC(5)=1 Set Data RDY

8909 '* xkkkkkx**** Hand Shake With Host **x*kkkkkkkkkhkkkhkhkhhkhhrk

900 / BTST #$7,$240005 :'Get the Status of Host
910 / BEQ LS00 : 'Host is processing data: 0=Working,
1=Finished

912" ****kkkk* For Next Step *rrr s rdkkkhdk kA hh kX kAKX KKK XK KK XK

920 / MOVE.B # 00001000,$220005 :' PC(4)=0 Send BUSY, PC(3)=1 LED OFF
930 / JMP LSO

1000 Thhkdhhhhhkkk Clear Data Area ***kkkkkkkkkdkhihdkdrhkrhhdhdxx

1020 / MOVEA.L @NO,Al :'Set the Beginning of Data-Area

1030 / MOVE.L @N1,D1 :'Set the No. of Data to Erase

1040 / MOVE.W #0,(Al)+ :'Clear Data and Increment Address

1050 / SURBRQ #1,D1 : 'Decrement Counter for the No. of Data-transfer
1060 / BEQ L1080 :'If ZERO then Clear finished

1070 / BRA L1040 :'Clear Next Region

1080 / RTS

1099 '************'Read FIFO routine khkhhkhkhkhkkhkhkhkhkhkhkhhkthithk

1100 / MOVE.B # _00000110,$220007: 'LED ON

1104 / MOVE.B # 00000001,$220007:'FIFO Reas-Flag=l

1105 / MOVE.B $240001,@D0+3 : 'Read low-byte of FIFO

1110 / MOVE.B $240003,@D0+2 : 'Read High-byte of FIFO

1115 / MOVE.B #_00000000,$220007:'FIFO Read-Flag=0

1120 / ANDI.B #_00000011,@D0+2 : 'Noise reduction for higher bits
1130 / ASL.W @D0+2 :'* 2 to have Two-byte data area

1140 / MOVEA.L @NO,Al :'Set (Al) as $D00O

1150 / ADDA.W €D0+2,Al : 'Calculate Address to increment

1160 / ADDQ.W #1,(Al) :'Add 1

1170 / MOVE.B # 00000111,$220007:'LED OFF

1180 / RTS : 'Return



18 3.

' Status of the FIFO+ is read fram the port &H1A9; f1% = INP(&H1A9).

‘£1% = 255: FIFO+ is not ready or busy.

'f1% = 254: is ready to start measurements.

' £f1% = 253: has transferred data to 251 ( time over )

'£1% = 252: Emergency ! Not designed to send this value.

' Host computer will send a start-signal to FIFO+ : OUT &H1A9, 1.

' after checking that £1% = 254, then wait until f1% changes fram 255 to 253.
' Host computer acknowledges to FIFO+ by sending the signal: OUT &H1AS9,2.

' After receiving this signal, FIFO+ prepares for the next measurement.

' During the preparation, status is set as 255, then changed to 254; 'l14 March 1999

Initialize:
DIM DSIG(1023), RDBUF(1023)
SCREEN (12)

WINDOW (-100, -69)-(1178, 410)
ON KEY(1l) GOSUB shrink

ON KEY(4) GOSUB enlarge

ON KEY(10) GOSUB MeasStop
FALSE = 0

True = NOT FALSE

PortNo = &H303

CLS
PRINT " The detector position must be set at the starting position."
COIOR 7
OUT PortNo, 255: 'Set port &H303 all high
GOSUB Ini251: 'Initialize host camputer interface
"GOSUB IniMCS: ‘Measurement Condition Set
GOSUB MkFiles: ‘Make files for data-save .
MsStop = FALSE: 'FALSE means, let measurements continue
DF = 1 / 8: 'full scale is 127
KEY(1) ON
KEY(4) ON
KEY(10) ON ...
Start:
NPMC = 0: ' the Number of Points for Measurement: initial value
NTRC = 1: ' the Number of Time for Repeating: initial value
GOSUB DispCondition
DO UNTIL NPMC = NPM
GOSUB RdStoredData: 'Set stored data to DSIG
NIRC = 1
DO UNTIL NTRC = NIR + 1
GOSUB StartM.Wt: 'Start Meas. and Wait Timeover
GOSUB ReadData: 'Read Data fram FIFO memory of 251, to RDBUF
GOSUB AddData: 'DSIG <~~ DSIG + RDBUF
. GOSUB DispData: 'Display data
NTRC = NTRC + 1
LOOP
GOSUB SaveData: 'Data save on HD
IF NPMC = NPM -~ 1 THEN
EXIT DO
END IF
GOSUB AdvanceAngle: 'Step angle by (0.1 * SAM) degree
NPMC = NPMC + 1
LOOP
GOSUB BkIniPos: 'Set detector at initial position
GOTO EndChk
END
IniMCS:

OUT &H303, 255: 'Set PI/O all high
INPUT “Starting Pogsition of Measurement in 0.1 deg unit ", SPM
INPUT "Step Angle for Measurement in 0.1 deg unit ", SAM



INPUT "Number of Points for Measurement ", NPM

INPUT "Dwell Time for One-Measurement in S ", DTOM

INPUT "Number of Time for Repeating *, NIR

INPUT "Set the Number of Angular Scan. IF Not, set -1 ", PNAS
PRINT

PRINT "Starting position of Measurement ", SPM / 10

PRINT "Final position of Measurement ", (SPM + SAM * (NPM - 1)) / 10

PRINT "Dwell Time for One-Measurement "; DTOM
PRINT "Number of Time for Repeating "; NTR
PRINT “Preset Number of Angular Scan “: PNAS
INPUT "Check conditions (Y / N) "; f1$
IF £f1$ = "Y" OR f1$ = "y" THEN
CLS
RETURN
ELSE
CLS
GOTO IniMCS
END IF
Ini251:
res$ = INP(&HI1A7): 'RESET 251
OUT &H1A8, 2: 'select FIFO mode
OUT &H1A4, &H90: 'Outer clock, leading-edge
OUT &H1A7, 3
OUT &H1A6, &H36
ouUT &H1A7, 0
OUT &H1A6, 1
OUT &H1A6, 0
ouT &H1A7, 3
OUT &H1A6, &H76
oUT &H1A7, 1
OUT &H1A6, 1
OoUT &H1A6, 0O
OUT &H1A2, &H80: ‘251AT Gate open
RETURN
MkFiles: -
INPUT "Input the name of files ", FLNAMES
FOR I = 0 TO NPM - 1
OPEN “C:¥MYDATA¥" + FLNAMES + LTRIMS (STR$(I)) FOR OUTPUT AS #1
FOR J = 0 TO 1023
DSIG(J) = 0
WRITE #1, DSIG(J)
NEXT J
CLOSE #1
NEXT I
RETURN
DispCondition:
IF MsStop = True THEN
mes$ = " STOP "
ELSE
mes$ = "Continue"
END IF
LOCATE 1, 70
PRINT mes$
LOCATE 3, 65
PRINT " Angle : ";
PRINT USING "###.#"; (SPM + SAM * NPMC) / 10
LOCATE 4, 65
PRINT "No. of scan ";
PRINT USING "###"; NTRC
RETURN
StartM.wt:
OUT &H1A9, O: '‘initialize communication with FIFO+

OUT &H1AA, 1: ' CLEAR FIFO-BUFFER OF 251



DO UNTIL £1% = 254: "'Wait until the FIFO+ RDY
f1% = INP(&HIA9)

END

LOOP

f1% = INP(&H1A9): 'Check to open Gate
IF £f1% < 254 THEN PRINT " Error before Gate open !":

'PRINT "FIFO+ is Ready to Start."

ouUT &H1A9, 1: 'GATE OPEN

DO UNTIL £1% = 253: ' Wait until one measurement finished
£f1% = INP(&HIA9)

1OOP

RETURN

ReadData: 'Read Data from FIFO memory of 251

sts% = INP(&H1AA)

sts% sts% AND 1

IF sts% = 0 THEN PRINT "Flag Error": END
FOR I% = 0 TO 1023
sts% = INP(&H1AA)
sts% = sts® AND 1

IF sts% <> 1 THEN PRINT "Error, No.of data transferred": END

dl = INP(&H1AO)

dh = INP(&H1A1)

RDBUF (I%) = 256 * dh + dl
NEXT I%

sts% = INP(&H1AR)

: ‘Check whether the No. of data is 1024

sts® = sts% AND 1: 'l means more than 1024 data was in the FIFO
IF sts% = 1 THEN PRINT "READ Error": END: 'otherwise it's OK !

OUT &H1A9, 2:

'Tell FIFO+ that Transfer finished

DO UNTIL fl1% = 255: ‘Wait until FIFO+ acknowledges
£1% = INP(&H1A9)

LOOP

RETURN

AddData:

FOR I = 0 TO 1023
DSIG(I) = DSIG(I) + RDBUF(I)

NEXT I

RETURN A

DispData:

CLS
KEY(1) OFF
KEY(4) OFF
FOR I = 0 TO 1023
pys = DSIG(I) / DF
IF pys > 400 THEN pys = 400
PSET (I, pys), 14: 'yellow
NEXT I
GOSUB DispCondition
KEY(1) ON
KEY(4) ON
RETURN

FwdAngle:
OUT PortNo, 254: 'Step angle forward direction (CW) by 0.1 degree

OUT PortNo, 255

FOR DUMMY = 0 TO 10000
NEXT DUMMY

RETURN

BwdAngle:

shrink:

OUT PortNo, 253: 'Step angle backward direction (CCW) by 0.1 degree

OUT PortNo, 255

FOR DUMMY = 0 TO 10000
NEXT DUMMY

RETURN

DF = DF * 2



RETURN
enlarge:
DF =DF / 2
RETURN
RdStoredData:
OPER "C:¥MYDATA¥" + FLNAME$ + LTRIMS (STRS(NPMC)) FOR INPUT AS #1
FOR I = 0 TO 1023
INPUT #1, DSIG(I)
NEXT I
CLOSE #1
RETURN
SaveData:
OPEN "C:¥MYDATA¥" + FLNAME$ + LTRIMS (STRS$(NPMC)) FOR OUTPUT AS #1
FOR I = 0 TO 1023
WRITE #1, DSIG(I)
NEXT I
CLOSE #1
RETURN
Advanceadngle:
FOR I = 1 TO SAM
GOSUB FwdAngle
NEXT I
RETURN
BkIniPos:
FOR I = 1 TO SAM * (NPM ~ 1) + 20
GOSUB BwdAngle
NEXT I
FOR I =1 TO 20
GOSUB FwdAngle
NEXT I
RETURN
EndChk:
MeasCount = MeasCount + 1
IF PNAS = -1 THEN
IF MsStop = True THEN
" GOTO WrtFinalDat
ELSE
GOTO Start
END TIF
ELSEIF MeasCount <> PNAS THEN
IF MsStop = True THEN
GOTO WrtFinalDat
ELSE
GOTO Start
END IF
ELSE GOTO WrtFinalDat
END IF
MeasStop:
KEY(10) OFF
MsStop = NOT MsStop
IF MsStop = True THEN
mes$ = "Stop"
ELSE
mes$ = "Continue"
END IF
KEY(10) ON
RETURN
WrtFinalDat:
OPEN "C:¥MYDATA¥" + FLNAMES + ".cnd" FOR OUTPUT AS #1
WRITE #1, SPM, SAM, NPM, DTOM, NTR, PNAS, MeasCount
CLOSE #1
PRINT "Measurement finished !*
END



STATE-SELECTIVE DIFFERENTIAL CROSS SECTION MEASUREMENTS FOR
ONE-ELECTRON CAPTURE PROCESSES AT 10 eV REGION

Yoh Itoh*

Physics laboratory, Josai University, Saitama 350-0295, Japan

A crossed-beam apparatus connected to a small Electron-Beam-Ion-Source is described. The kinetic energy
of O" ions produced in one-electron capture process in O* + He collisions were measured at E_=10¢eV,
from O to 5 degree in the laboratory frame. Only a single peak which corresponds to the reaction, O CP)
+ He —-> O'(P) + He' + 5.6 eV, was observed in the energy spectra.

At low energy region, the charge-transfer processes
are considered to take place at around the crossing point
of the interaction potentials, the studiesfor state-selective
differential cross section measurements are a powerful
means to understand the mechanism of the reactions.

I have been developing a crossed-beam apparatus to
measure the angular distribution of the scattered ions
created by charge-transfer reactions. The first version of
the apparatus' consisted of a Niar-type ion-source, double

electrostatic hemispherical energy-selector, and a simple

detector with an energy-filter for ion separation. To
obtain good energy and angular resolution, a supersonic
nozzle-beam was used to prepare the target. For testing
the performance of the apparatus, I have measured the
differential elastic cross section in He" + He system at
E ., =10 eV, then compared with the calculated one.
The agreement was satisfactSry to show that the accuracy
of the method to determine the collision energy was
better than 0.1 eV, and that of angular reading was
about 0.5 degree.

The intensity and the charge state of the ion-beam
created by the Nier-type ion-source is limited, I bave
constructed a small Electron-Beam-Ion-Source then
connected to the crossed-beam apparatus. The ion-source
consists of an ionization region and an ion-beam
transportationregion. Theionizationregionissurrounded
by magnetic field of about 0.15 T which is prepared by
a normal electromagnet. The required power for the
magnet is only less than 1 kW. An example of the
mass-spectrum of the ion-beam obtained from the source
is shown in Fig. 1.

The ions were extracted from the source by the
extraction potential of 2 kV, then decelerated to 250 X
q eV, where ¢ denote the charge-state of the ions, then
mass-selected by a Wien-filter. The mass-selected ions
weredecelerated to the transmission energy of the selector,
about 30 X ¢ eV, then again decelerated to the desired
collision energy using two sets of three-element lens.

The angular divergence of the primary beam was
about = 0.5 degree , and the energy spread was estimated
to be 0.3 X g eV, at FWHM. The intensity of the
beam was in the order of pA at 10 eV. For the energy
analysis of the product ions, a 90 degree electrostatic

- HA]

Intensity [ x 10
T

Deflection voltage [ arb. units ]

FIG. 1. Typical mass spectrum of the ion-beam
obtained. The impact energy of the electron-beam was
1.2 keV and the current was 17 mA. The pressure was
3.8 x 10 Torr with target gas of CO.

cylindrical deflector was used, and a position-sensitive
detector system2 is attached to that.

The kinetic energy of O" ions produced in one-electron
capture process in 07 + He collisions were measured
at E_ = 10 eV, from 0 to 5 degree in the laboratory
frame. Only a single peak was observed on the energy
spectrum. This peak corresponds to the reaction, O* (P)
+ He ---> O'CP) + He' + 5.6 eV this agrees well with
that reported by Kamber ez al? Detailed measurement is
now in progress.
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