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Abstract

A file converting program and a jy-ray spectrum display program are presented.
These are the Ngs-DISK BASIC programs for the researchers who use the facili-
ties of Tokai Branch, Research Center for Nuclear Science and Technology, the
University of Tokyo. At the Tokai Branch, they use the y-ray spectrometer system
consisting of a y-ray detector, a preamplifier, a multichannel analyzer (TN-1750 or
TN-7200, Tracor Northern), and a 16 bits personal computer MULTI-16 (Mitsubishi
Electric Co. Ltd.). The data counted by the multichannel analyzer are transferred
to the MULTI-16 through an RS-232C serial ASCII 1/O port, and stored in an 8 inch
floppy disk. All these steps are controlled by the operating system CP/M-86 used
in MULTI-16.

The file converting program “CONVERT. N88” converts the CP/M-86 format
file to the Ng-DISK BASIC format file. Once a disk is converted, it is possible to
analyze the data, by PC-8801, PC-9801 (NEC Co. Ltd.) or other personal computers.

The y-ray spectrum display program “RIDISPLAY” is one of the data processing
programs for converted disks. It has functions for the spectrum display on CRT,
data smoothing, and print-out of the numerical data. Some spectra processed by
“RIDISPLAY” are shown in this report.
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Fig. 1. The flow chart for file converting, CRT display and other data processing used in
this work.
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Fig. 2. An example of CRT display of y-ray spectrum. The sample is Qingzhen enstatite
chondrite, which was irradiated by thermal neutron after radiochemical separation.®
And this Fig. is an example of line plot (f6) in the case of XE<2.
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Fig. 3. An example of line plot in the case of XE=2. Other data are as those of Fig. 2.
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Fig. 4. An example of point plot (f7). The data of this Fig. are the same as those of
Fig. 2.
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Fig. 5. An example of smoothing (f5) effects on y-ray spectrum. The sample is Qingzhen
enstatite chondrite after radiochemical separations.”
(a) Before smoothing.
(b) After smoothing.
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Program list 1: File converter “CONVRT. N88”

1000
1010
2000
2010
2020
2030
2040
2050
20860

2070
2080
2090
2100
2120
2138
2148
2150
2168
2170
2180
2190
2200
2210
2220
2230
2240
2250
2260
2270
2280
2290
2300
2310
2320
2330
2340
2350
2360
2370
2380
2390
2400
2418
2428
2430
2440
2450
2460
2470
2480
2490
3000
3010
30820
30630
3040
3050
4000
4010
4820

4830

29

"CONVRT.N88 ---- MULTI-16 diskette 33hJ-FLY9 —-——

GOTO *MAIN
*DATWRITE ° PC-8801 diskette A 7UY9
CLS

INPUT * 1. TN-1758 OR 2. TN-7200 ";ITN

INPUT *7"-% 774k Name "; DATNAMES$

INPUT * BLOCK No. "3 BLOC

OPEN DATNAME$ FOR OUTPUT AS #1
PRINT #1 ,"CP/M.86 Diskette ——> PC-8801 Disk
tPRINT "CP/M.86 Diskette ——> PC-8881 Disk
tPRINT ' SNYF7 AIFI9" 44 ( About 1 min
OPEN DATNAME$ FOR APPEND AS #1
FIELD #8, 64 AS A$(0),64 AS A$(1),64 AS AS(2)
FOR KK=1 TO 4

GOSUB x*DISALLOC : J=@

FOR I=1 TO 16

DUMMY$=DSK1%(2,SURF,CYLD,SECT)

FOR K=8 TO 3:DAT$(J+K)=AB(K) :NEXT

SECT=SECT+1

ette ° :
ette  FUYD Fi19 °
utes ) °

,64 AS A$(3)

CLOSE #1

IF SECT=27 THEN SECT=1:SURF=SURF+1:IF SURF=2 THEN SURF=8:CYLD=CYLD+1

J=J+4
NEXT
FOR JJ=0 TO &3:PRINT #1,DAT$(JJ); :NEXT
BLOC=BLOC+1
NEXT
GOSUB *DISALLOC
J=8
IF ITN=2 THEN x*TN7200
FOR I=1 TO 2
DUMMY$=DSKI1%(2,SURF,CYLD,SECT)
FOR K=0 TO 3:DAT$(J+K)=A$(K) :NEXT
SECT=SECT+1

© TN-1750

IF SECT=27 THEN SECT=1:SURF=SURF+1:IF SURF=2 THEN SURF=8:CYLD=CLYD+1

J=J+4
NEXT
FOR JJ=0 TO 4:PRINT #1,DAT$(JJ); sNEXT
DATDUMMY$=LEFT$(DAT$(5),62)
PRINT #1,DATDUMMY$;
GOTO 247e
*TN7200
FOR I=1 TO 7
DUMMY$=DSKI%(2,SURF,CYLD,SECT)
FOR K=8 TO 3:DAT$(J+K)=A%$(K) :NEXT
SECT=SECT+1

* TN-7200

IF SECT=27 THEN SECT=1:SURF=SURF+1:IF SURF=2 THEN SURF=0:CYLD=CYLD+1

J=J+4
NEXT
FOR JJ=8 TO 25:PRINT #1,DAT$(JJ); :NEXT
DATDUMMY$=LEFT$(DAT$(26),48)
PRINT #1,DATDUMMY$;

CLOSE #1

FOR J=1 TO 4:BEEP(1):FOR I=1 TO 25@:NEXT:BEEP(@):FOR I=1 TO 200 :NEXT:NEXT
RETURN
*DISALLOC A

BLK=16%BLOC+53
CYLD=INT(BLK/52)+1
SECR=BLK-52x(CYLD-1)
IF SECR=<26 THEN SECT=SECR:SURF=0 ELSE SECT=
RETURN

*DIR 7740k AVhO-A 7VO%7 3TN

INPUT *Printer (p) or CRT (c)";0T$
IF OT$="p" OR OT$="P" THEN E$="LPT1:"

ELSE IF OT$="c' OR OT$="C" THEN E$="SCRN:"
OPEN E$ FOR OUTPUT AS #1

0497 No. AYDY

SECR-26:SURF=1

ELSE BEEP:GOTO 4016
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4048 FIELD #8,32 AS A$(0),32 AS A$(1),32 AS A$(2),32 AS A$(3),32 AS As(4),
32 AS A%(5),32 AS A%(6),32 AS A$(7)

4056 FOR SEC=1 TO 16

40860 DUMMY$=DSKI%(2,08,2,SEC)

40708 FOR I=0 TO 7

4080 IF LEFT$(A$(I),1)="n" THEN 4160

40890 PRINT #1,MID$(A$(1),2,8);" . " ;MID$(A$(1),10,3);SPACES(3);" :";
4100 FOR J=1 TO 16

4118 AF=MIDS(A$(I),16+J,1)

4120 IF A$=CHR$(8) THEN 4140

41308 PRINT #1,USING "####";ASC(AS);

4140 NEXT
4150 PRINT #1,
4160 NEXT
4178  NEXT
4180 CLOSE #1
4190 RETURN
50080 xDATREAD ° CP/M.86 diskette 7"-9 / 33hY
5618 CLS
5020 INPUT "BLOCK no. ";BLOC
5030 INPUT * How many blocks ";N
5048 INPUT “Printer (p) or CRT (c) ';0T%
5050 IF OT$="p" OR OT$="P" THEN E$="LPT1:"
ELSE IF OT$="c" OR OT$="C" THEN E$="SCRN:" ELSE BEEP:GOTO 5840
5068 OPEN E$ FOR OUTPUT AS #1
5078 FOR KK=@ TO N-1
50680 GOSUB *DISALLOC
5090 FIELD #8,64 AS A$(0),64 AS A$(1),64 AS A$(2),64 AS A$(3)
5100 J=0
5110 FOR I=1 TO 16
5120 DUMMY$=DSKI1%$(2,SURF,CYLD,SECT)
5130 FOR K=8 TO 3:DAT$(J+K)=A$(K) :NEXT
5140 SECT=SECT+1

5156 IF SECT=27 THEN SECT=1:SURF=SURF+1:IF SURF=2 THEN SURF=0:CYLD=CYLD+1
5160 FOR K=0 TO 3
5170 IF MIDS(DATS(J+K),2,1)><"N" THEN PRINT #1,DAT$(J+K); ELSE 5238

5188 NEXT
5190 J=J+4

5200 NEXT
5210 BLOC=BLOC+1
52286 NEXT

5238 CLOSE #1

52468 RETURN

6000 *MAIN T A4y 7°07" 34

6010 DEFINT A-Z T A3

6028 BLOC=0:BLK=08:CYLD=0:SECT=0:SECR=0:SURF=0:1=0:J=0:K=0:KK=0
tA$=CHR$(0):0T$="c " :E$="SCRN"

6030 DIM A%(7),DAT$(63)

6648 CONSOLE ©,25,8 : CLS

6058 PRINT "Set PC-8801 DISKETTE on DRIVE 1':

PRINT *Set CP/M-86 DISKETTE on DRIVE 2° * JOB Start
6060  INPUT " OK? (y/mn) ";B$%
6070 IF NOT(B$="y" OR B%$="Y") THEN CLS:BEEP:GOTO 4050
6088 CLS

6090 PRINT "Function 7 Y%7 779" 44"

6160 INPUT " 1.7“¢27 707-33> u7° 2.7%-9 J 3zpY 3.7"-9 7uY9 4.%17Y
6110 ON K GOSUB xDIR,*DATREAD, *DATWRITE, *EN

6120 CLS : GOTO 6090

76808 xEN CONSOLE 0,25,1 : CLS © 319939 7°07" 34

7018 END



Program list 2:

100080
10018
11000
11010
11020
11038
11100
11110
11120
11138

11140
11200
11210
11220
11230
11300
11310
11320
11330
11400
11410
11420
11430
11500
11518
11520
11530
11600
11610
11620
11638
12004@
12018
12020
12030
12040
12050
12060
12070
12080
12090
12100
12110
12120
12130
121409
12150
12160
12170
12180
12190
12200
12210
12220
12230
12240
12250
12500
12518
12520
12530
12540
12558

T4 =%y PEBRT R ST LERL VAVER TR ST L

Spectrum display program “RIDISPLAY”

" RIDISPLAY

31

GOTO *MAIN
*SMOOT ¢ CLS 2:C=0 " 3 points Z2A-3“uo"
FOR I=1 TO N-2:C1=C(I):C(I)=(C+C(I)+C(I+1))/3:C=C1:NEXT
GOSUB *SEN
RETURN
*SEN ¢ CLS 2 (A
POINT (PX-1,-IPY+1)
IF EPCEPX THEN EPP=EP ELSE EPP=EPX
IF XE<2 THEN FOR I=IPX TO EPP:LINE -(I,-C(I)*FK):NEXT
ELSE FOR I=IPX TO EPP:LINE (I,IPY)-(I,-C(I)*FK):NEXT
RETURN
*TEN ¢ CLS 2 A 07 VAN TN
IF EPC<EPX THEN EPP=EP ELSE EPP=EPX
FOR I=IPX TO EPP:PSET (I,-C(I)*FK):NEXT
RETURN
*XE X 3“2 n79° A
LOCATE 14,24:PRINT SPACE$(8);:LOCATE 18,24:COLOR &:INPUT "XE =";XE
COLOR @ : GOSUB xKOMENT
RETURN
*YG A VLAY
LOCATE 26,24:PRINT SPACE$(9);:LOCATE 22,24:COLOR &:INPUT "YG =";YG
COLOR © GOSUB *KOMENT
RETURN
*IPX TOX 3N AZ3p) AOAUN
LOCATE 7,23:PRINT SPACE$(4):LOCATE 2,23:COLOR &:INPUT "IPX=";IPX
COLOR B:LOCATE @,23:PRINT SPACE$(10) : GOSUB *KOMENT
RETURN
xIPY Y 37 A4Z3¢) ROAUB
LOCATE  3,22:PRINT SPACE$(6):LOCATE 2,22:COLOR &6:INPUT "IPY=';IPY
COLOR @:LOCATE ©,22:PRINT SPACE$(18) : GOSUB x*KOMENT
RETURN
*KOMENT ¢ CLS JAV M
IF XE=0 THEN XE=1
IF YG=0 THEN YG=1
EPX=1PX+5008/XE:EPY=IPY+358%KF/YG : Z1=(EPX-IPX)/S5:Z2=(EPY-IPY)/3.5
LOCATE 10,24:COLOR 4:PRINT “XE =";XE;:COLOR 0:PRINT SPC(21-P0S(8));
LOCATE 22,24:COLOR 4:PRINT "YG =";YG;:COLOR @:PRINT SPC(37-P0S(8));
LOCATE 7,23:PRINT USING "####" ;IPX;
LOCATE 20,23:PRINT USING "####" ;IPX+ Z1;
LOCATE 33,23:PRINT USING "####" ;IPX+2xZ1;
LOCATE 45,23:PRINT USING "####" ;IPX+3%Z1;
LOCATE 58,23:PRINT USING “####" ;IPX+4%Z1;
LOCATE 70,23:PRINT USING "####" EPX
LOCATE 3, 3:PRINT USING "######"; IPY+3%Z2;
LOCATE  3,10:PRINT USING "######"; IPY+2x72;
LOCATE 3,16:PRINT USING "####t##"; IPY+ Z2;
LOCATE 3,22:PRINT USING "######";IPY;
WINDOW (IPX,-EPY)-(EPX,-IPY)
LOCATE 74, 1:PRINT "f1:XE' : LOCATE 74, 2:PRINT "f2:YG"
LOCATE 74, 3:PRINT "£3:IPX" : LOCATE 74, 4:PRINT "f4:IPY"
LOCATE 74, S:PRINT "fS5:SMT" : LOCATE 74, 7:PRINT "fé:tv *
LOCATE 74, 8:PRINT "f7:7»" : LOCATE 74, 9:PRINT "f8:73k°"
LOCATE 74,10:PRINT "f9:PRT" : LOCATE 74,11:PRINT "f1@:EN"
LOCATE @, @:PRINT DATNAMES$
LOCATE 38,24:PRINT "Live Time =";:PRINT USING "######";LT;:PRINT "sec”;
LOCATE 60,24:PRINT "Dead Time =";:PRINT USING "##.##";DED;:PRINT %
RETURN
*COORD ¢ CLS A EPEAVAY ERHN
ON KEY GOSUB x*XE,*YG,*IPX,*IPY,*SMOOT,*SEN,*TEN, xREG, *DATTYPE, xEN:KEY ON
FOR I= 80 TO 580 STEP 18 : LINE (I,359)-(1,363) : NEXT
FOR I= 88 TO 588 STEP S8 : LINE (I1,363)-(1,367) : NEXT
FOR I= 9 T0 359 STEP 18 : LINE ( 75,I)-( 79,I) : NEXT
FOR I= 59 TO 359 STEP 58 : LINE ( 71,I)-( 75,I) : NEXT
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125608 VIEW (80, 9)-(580,359),,4

12578 RETURN

13000 *REG © CRT A-h" 3Jk°-
13010 FOR I=1 TO 11:LOCATE 74,I:PRINT * TINEXT I

130286 COPY 3

13030 GOSUB *KOMENT

13048 RETURN

140008 x*DATTYPE © 7 =-9 7°YUh or CRT 31%YY3”7

14016 VIEW (8,0)-(639,399) : WINDOW(B,08)-(639,399) : CLS 3

14828 INPUT "Printer (p) or CRT (c)";0T$

14030 IF OT$="p' OR OT$="P" THEN E$="LPT1:":LPRINT CHR$(27); "N";CHR$(27);"1";
ELSE IF OT$="c" OR OT$="C' THEN E$="SCRN:" ELSE BEEP:GOTO 14820

140486 OPEN E$ FOR OUTPUT AS #1

14856 PRINT #1, DATNAMES$ : PRINT #1,
14060 PRINT #1, ‘LT=" : PRINT #1,USING “######" LT,
14870 PRINT #1, " RT="; : PRINT #1,USING "######" ;RT;
14680 PRINT #1, ° Dead Time="; : PRINT #1,USING "##.##" ;DED;
14090 PRINT #1, "%° ¢ PRINT #1,

141868 FOR I=0 TO 255 : IJ=8xI

14110 PRINT #1,USING "###s#sas";1J;

14120 FOR J=0 TO 7:PRINT #1,USING "###s#ssas’ ;C(IJ+J) ;5 NEXT

14130 PRINT #1,

14148 NEXT

14150 IF 0T$="p" OR OT$="P" THEN LPRINT CHR$(27);">";

14168 CLOSE #1

14178 GOSUB xCOORD : GOSUB *KOMENT

14186 RETURN

150080 *MAIN XY 7°07" T4

15010 WIDTH 88,25 : CONSOLE 8,25,0,8 : SCREEN 2 : CLS : LPRINT CHR®(27);">";

15828 DEFINT E,H-N: DEFSNG A-D,F-G,0-Z

15030 A=0:1=0:J=0:K=0:N=0:1J=0:IP=0:EP=08:CMAX=0:XE=1:YG=1:1PX=0:1PY=0:EPX=0
tEPY=0:EPP=0:LT=0:RT=0:DED=0:FK=1:KF=1:X=08:71=0:72=0:C=0:C1=0:ITN=1

15040 A$="":EL$="":DT$="":TM$="":DATNAMES="":0T$="C" :E$="SCRN:"

15058 CHAIN "READPRGM ",20000,ALL * Tv=4 333
15668 GOSUB x*COORD 4 kanst2
158678 GOSUB *KOMENT " Display

15080 ON ERROR GOTO *FUKKI
15698 xLOOP : GOTO xLOOP
16000 *FUKKI ‘17— 33l
16010 BEEP:VIEW (0,8)-(639,399):WINDOW (0,0)-(639,399):CLS 3:BEEP
:IF ERR=6 THEN LOCATE 28, 5 : PRINT "X-A"-70- 7“2 BYT4 SFA37 79" 44"
ELSE LOCATE 28, 5 : PRINT "I3- 5" 3393938, &0 (/Fp*! °
16020 FOR I=8 TO 2588 :NEXT : RESUME 15860
170008 x*EN Y 319939 7°07" 74
17018 KEY OFF : ON ERROR GOTO @
17028 VIEW (8,8)-(639,399) : WINDOW (8,8)-(639,399) : CONSOLE @,25,1,0 : CLS 3
: LPRINT CHR$(27); "H" ; CHR$(27) ; "1° ;
17030 END
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Program list 3: Data input program “READPRGM” for “RIDISPLAY”

20000
20010
21000
21018
21020
210830
21640
21850
21060
21878
210680
210906
21100
21110
21120
21130
21140

21150
21168
21170
21188
21198
21200

21210
21220
21230
22000
22010
22020
220630
22040
22050
22060
22070
22080
220%0
22100
22110
22120
22130
22140
23000
23010
23020
230630
23040
23850
24000
24010
24020
2408308
24200
24218
24220
24230
25000
25010
25020
25030
25040
25050

“READPRGM

GOTO *MAIN
*READDISK * diskette 7"-9 33hY
PRINT "Set DATA DISK on DRIVE 2"

INPUT * 0.K.? (y/n) ", B$

IF NOT(B$="y" OR B$="Y") THEN CLS:BEEP:GOTO 21010

CLS : IP=0:EP=2847:N=2048

FILES 2
INPUT * 7“-% 774k NAME "; DATNAME$
DATNAME1%$="2:"+DATNAMES$
INPUT " 1. TN-1758 or 2. TN-7280 *; ITN
OPEN DATNAME1$ FOR INPUT AS #1
IF ITN=2 THEN *TN7200 ELSE IF NOT(ITN=1) THEN BEEP:GOTO 21080
FOR J=1 TO 14:INPUT #1,A:NEXT © TN-1750
INPUT #1,LT,RT:IF LT=8 THEN DAD=8 ELSE DED=(RT-LT)/LTx100
FOR J=17 TO 23:INPUT #1,A:NEXT
FOR I=8 TO 255:1J=8xI:INPUT #1,A,C(IJ),C(IJ+1),C(IJ+2),C(1J+3),
C(IJ+4),C(I1J+5),C(I1J+6),CCIJ+7) :PRINT USING "####ss#8";4; :NEXT
GOTO 21220
*TN7200 © TN-7200
FOR J=1 TO 10:INPUT #1, A:NEXT
INPUT #1,LT,A,RT:IF LT=8 THEN DED=@ ELSE DED=(RT-LT)/LT%100
FOR J=14 TO 23:INPUT #1,A:NEXT
FOR 1=0 TO 145:1J=14%I:INPUT #1,A,C(I1J),C(IJ+1),C(1J+2),C(I1J+3),
CCIJ+4),C(IJ+5),C(I1J+6),C(1J+7),C(I1J+8),C(I1J+9),C(1J+10),C(IJ+11),
C(IJ+12),C(IJ+13),B:PRINT USING "#i######" ;A5 iNEXT
INPUT #1,A,C(2044),C(2045),C(2846),C(2047):PRINT USING "#######H" A
CLOSE #1
RETURN
*READKEYB R R S A= NN
ON HELP GOSUB x*TEISEI : HELP ON
PRINT " 74t4 2 M N HELP KEY 7 737 2941 "

INPUT " Initial Point Y5 IP
INPUT " End Point "; EP
N=EP-IP+1

PRINT " 7“-9 3 (L7 2941 11"

FOR I=IP TO EP
PRINT * Ch. No. ",I 3 : INPUT " Counts= ", C(I)
NEXT
HELP OFF
INPUT *  7/tq 3320 (y/n) "; A%
IF A$="y" OR A%$="Y" THEN GOSUB *TEISEI
IF NOT (A$="n" OR A$="N") THEN BEEP : GOTO 22110
RETURN
*READDATA COFY-9 7'y P73 33MY
RESTORE
READ EL%,DT$,TM$,MT,DED, IP,EP
N=EP-IP+1
FOR I=IP TO EP:READ C(I):NEXT
RETURN
*MAX T C(I) J #45°(F
FOR I=IP TO EP:IF CMAX<C(I) THEN CMAX=C(I):NEXT

KF=INT(CMAX/32768!)+1 : FK=1/KF
RETURN
*TEISEI T FMitd4 7°07°Fh
PRINT : INPUT "F44 Zh Ch. No. “; I
INPUT * Counts= ", C(I)
RETURN
*MAIN Ty 7°09" 34
DIM C(2047)
ON ERROR GOTO *FUKKI
PRINT * — Z19Y3p —°
INPUT " 3333 1. 7"-% 7Y 2. Key Board 3. Disk s K
IF K<1 OR K>3 THEN BEEP : CLS : PRINT "9 (Fr“I111" : GOTO 25020

33
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25060
25070
250680
25090
25100
26000
26010
26020

26030
26840

i

Ok oW

ON K GOSUB xREADDATA, *READKEYB,*READDISK

GOSUB *MAX
CLS

CHAIN "RIDISPLAY",15860,ALL

END
*FUKKI
CLS : BEEP
IF ERR=53 THEN PRINT
ELSE PRINT
PRINT * 9 AFpLT
RESUME 25030

"STAHLY TrAN BT

15— NN A#ET39.°;
¢ PRINT

.
H

PRINT

7U3tve"
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