A COMPUTER
ISOMASS S4E THERMAL-IONIZATION,

UNITED STATES DEPARTMENT OF THE INTERIOR

GEOLOGICAL SURVEY

PROGRAM LIST OF ANALYST,

COLLECTOR MASS—-SPECTROMETER

by

K. R. LUDUIG

OPEN-FILE REPORT 85-142

This report is preliminary and has not been reviewed for
conformity with U.5. Geological Survey editorial standards and
nomenclature. Any use of +trade names is for descriptive
purposes only, and does not imply endorsement by the U.S.
Geological Survey.

PROGRAM FOR CONTROL OF AN
SINGLE—-



PROGRAM LIST OF ANALYST,
A COMPUTER PROGRAM FOR CONTROL OF AN ISOMASS S54E
THERMAL-IONIZATION, SINGLE-COLLECTOR
MASS SPECTROMETER

INTRODUCTION

ANALYST is a computer program for controlling an Isomass
54E mass-spectrometer. The program is written in Heulett-
Packard EXTENDED BASIC 2.1 for a Series 200 Hewlett-Packard
computer (HP-9836, HP-Y981E6, or HP-8817). The program requires
the Advanced Programming and Graphics Extensions binary pro-
grams and at least 1| megabyte of RAM. The required keyboard
is either the standard HP-9836 keyboard or the Option 805
ASCII extended keyhoard for the HP-981E6/17 computers.

Documentation for the program is given in a separate
U.5.6.5. Open-File Report (Luduig, 1985), which explains in
detail how +to use the program, as well as +the general
philosophy behind it. This report is intended to provide the
program listing and use as a reference for those wishing to
excise or modify the various subprograms in ANALYST.

A copy of the current version of the program (debugging
and modification 1is expected to be a long-term process) is
available from +the author on 5-1/4" or 3-1/2" disks on
request.

REFERENCES

Luduwig, K.R., 1985, User’s Manual for ANALYST, a Computer
Program for Control of an Isomass 54E Thermal-Jonization,
Single-Collector Mass-Specirometer; u.s. Geological
Survey Open-File Report 85-141, 89 p.



APPENDIX: PROGRAM LIST OF ANALYST

3 | wewmnemnntenoneonortnnonost JHALYST soauonimonitnene S aor e S R Hn0as

6 | HAR 22 1985 05:50 pM

§ | HP-9836 Progran for ISOMASS 54 control

17 | Requires 400 Kbytes net memory, BASIC 2.0, AP2.1 and GRAPH2.1, Printer at 701

15 OPTION BASE 1

18 | Printer_nodel=2631

21 Printer_model=2225 1 Thinkjet

24 Candump=(Printer_nodel(72631) ! can the printer take graphics-dunps?

27 IHMAGL 4R,4Z

30 OUMP DEVICE IS 701 | but disabled with 2631 printer

33 QUTPUT KBO;"SCRATCH KEY "yCHR$(Z55)8CHR$CBR); | scratch typing-aid softkey definitions
36 OFF Key

39 CONTROL 2,130 ! cancel PRINTALL

42 COMTROL 1,450 ! cancel DISPLRY FUNCTIONS

45 PRINTER 15 CRT

48  1.t=2 | default integration time is 0.2 seconds

51 { (if I_t=1, integration tine is 1 sec; I_t=Z indicates .7 sec)

54 Stripchart=0 ! exit graphics-nonitor mode

57 IF Run=0 THEN Run=l ! in case of invalid program-start

60 QUTPUT KBO;CHR$(25556CHRS(TS);

63 PRINT USING "6/,K,/,12K,K,K";CHRSCLZLARPTSC" ", B0), RPTSC" ", 808" =#xxx THE PRINTER ISN’T RESPONDING ssexx "SRPTH(" “,15),RPT$(
" B3ECHRS(128)

66 PRINT USING "22,K";"PRESS THE "BCHR$C132)8"CLR 1/0"8CHR$(128)8" KLY (UPPER RIGHT), CORRECT THE PROBLEM, THEN PRESS "SCHR$(132)4
"CONTINUE"BCHRS (1285

69 PRINTER IS 701:UIDTH (6D

72 PRINT USING "4,K":CHR$CZ7)8"8k05" | normal print-size

75 PRINT USING "8,K";CHRSZ7)A"480° I 1/8" line spacing

78 IF Printer_nodel=2225 THEN

i PRINT USING "#,K";CHR$<27)BCHR$CIS) | cancel bold print

84 PRINT USING "#,K";CHR$(27)8"8dR" 1 cancel underline

g7 ENDIF

90 PRINTER IS CRT

93 DUTPUT KBD;CHR$(255)8CHRS(75);

9  IF Debug THEN I skip to BMC if not Ist RUN

99 IF Full_aute THEW T printout message if illegal full-auto exit

102 PRIKTER IS Prir(2)

105 FRINT USING "/,K,/"3"+++++++ PAUSE exit from aute-running, “BTIMESCTIMEDATEDR" #+++ess”
108 Full_auto=0

11 NI

114 GOTO Skey_bme
117 ENDIF

120t

123

126 Mag: IMAGE “$0FJ", 42
1291

132 DIM Input$C601,Frompt$(18)(361,Response$(18)E501,U8L103, Tune(5,2), Tenp$L50]
125 INTEGER Pr,lata_daly.Escape

138 INTEGER Uncentered pks(B),5inglefocus(8),Triplefocusif),Iso(B)

141 REAL Ual(B),Use<18),Range(iB,2),/1ag(2),Resistor_const(h)

ICL



147
150
153
156
159
162
165
168
17
174
177
180
183

COM /General/ 26091, INTEGER Prir(Z),Subflag,futo,Full auto,FoctB), 1t

COM /Specs/ Hx<D:1),Ions,Ze(0:1), Noise(0:1)

COM /0aly/ INTEGER Mu,Daly,Mn$(0:3,23081,0aly_ok(0:24),F$40:1, 23041

(O Magnet/ Meoef(3),INTEGER L,Rside,Peak_inter,Coarsemag(Q:1) Magnet(0:24,2),Coarse

[OM /Barrel/ INTEGER Barrel_position,Barrel_posd,Mav_barrel Min barrel

{0M /Filaments/ Filament(4),Fil$CH[103,INTEGER Nfils,Filnum

[OM /Datal/ Peak(B),Pk,Interfere(4,3), Normal(Z),T00, INTEGER Data_isotE),lata_collector, Inv,Buc_out,Next_run,Spike

(M /DataZ/ Aec(D),Lace(?),5igma$( 750101, 0eltab(7)L10], Ruer (73, Last_averiT),Last_rat10$(7)L7],Ratiof(7)LT7]

(OM /Data3/ Bkrds(4,12),Bkrd_var(12),Resdecay(80),INTEGER Sample,N,Nsets,Ref,Rf,Bkrd_rdgs(4,12),Bkrd_signad4,12)

COM /Spikedrun/ Spike$[81,5pikedrun ratio®(3)[71,5pike_rat1o(3) Natural_ratio(2),INTEGER Idif(3},5pikedrun_isn(3),Spkdrun_ref
COM /Keyboard/ Cn$[11,Ci%011,Ch8013, Cusl1l, 08011, ClearslZ]

|

COM /Protectl/ REAL Btine,Yheight,TimeD,Nuclide$(0:24061,Nornal0(2),Brorm,Debug, JO,Pk_offset$<5)C51, INTEGER Miso,Coarsebint0:1

0, Run, Block, Magret((24),8

186

(M /ProtectZ/ Runclass$[101,Element$(20)0107, Collector$(0:1)[8],Zera_tine Noise_tine,Run_nane$(32)[501,Ffile, Bme$L51, Runvar (32

220, Runtype$ (32 L8]

183
192

COM /Protectd/ Last_isotopes$CS01,Humberofhlocks,Unin,Umax, Fmax,Maxgrowth, Phewitch ratio(7)
[N /Protectd/ Sample_name$(16)[501,RERL Uhere,Start_time,Start wait,Start_block,Bood_blocks,Focnum,Preheated(3?,2),0rig £11¢4)

LINTEGER [f _iso,Estbar(16,2)

195

{0 /ProtectS/ from_iso,lastfil,Fract_normal ,Candump,Jump_dir,Dump_datagraf,Dump_stripchart,Valid_block,Verygood_blocks,0ff_fil

(4), Type

198
201
204

COM /Protect6/ INTEGER Run_iso(3Z,8),Run_order(32),0rder(8),Lasthlock iso(8),Hip,Pb_4678,Hul
i

RESTORE System_data

207 | Multiple Interface Address-Codes (Barrel-Hotor Disabled)

ng !

Cup-1 CUP-2  DALY-1  DALY-2

213 System_data:DATA $OMUO7:0,$0MU0760, $0MU0Y: 2, 8000262

26

219 | Multiple Interface Address-Codes {(Barrel-Motor Enabled)

)

205

128

CUP-1 Cup-.z  DALY-1  DALY-.2
DATH $OMUB7:8, $0MUO768, SOMDY: -, SOMIDDG:

7311 Rddress-codes for filament-current supply ¢Sa-Cen,5a-Side,PreH-Cen,Preh-Side)

224
VEN
240
243

DRTA $0MD,$0M1,$0P0, $0P1
DATA BELOW,-SIDE,PEAK, +SIOE, RBOVE, CENT. FIL.,SIDE FIL.,PRE-#. CF,PRE-H. SF,1,701,.050,.0002,100,1E4, CUP , DALY ,bme
DATA 54.21E-6, .7102,2 507E-6,4.917,0,0 ! BZC constants DINGBRT, DEC 06, 1983
I the above DZ[ constants give the following memory after 1-sec. of beam (ppm/sec.): 14.8/1.5-73/25-41/35-26/45 -

1.9/5.5-0.8/10.5

246
249
252
255
258
261
264
267
210
273
2%
19
282
285
268
79
294
297
300
303
306
309

| coarse-magnet range output values
DRTA 7776,7775,7773,7767, 7757, 7737, 7677, 7577, 7377, 0777 5777
ATA 0,6.264,"123456789°," 0°,1,0,0,3,1,10,1,1,0,8,1 5
[ATR 440, .1,620, 1,720, 1,540, .1,0,0
READ Mud (), F80x) Pk offset$ed, Fil$0x),Prir(x), Noise(#) Mx(¥), Collector$(x), Bnc$, Resistor_const(x),[oarsehin(*)
RERD Run,Tons,7$,08, Sanple,Block, My, J0, Numberofblocks, Nsets, Nfils, Filnum,Uhere, Ktime, Yheight, Tune(*)
{n$=CHR$(128) | normal
(i$=CHR$(129) | inverse
(b$=CHR$(131) | blinking-inverse
Cu$=CHR$(132) 1 underlined
(1ear$=CHRS(Z55)GCHR$(TS) | screen-clear
0$=CHRE(34) | quote-symbol
MAT Filament= (0}
{ALL Resdecay(Resistor_const{*),Readecay(x))
QUTPUT KBD;Clear®s
PRINT USING "6¢,28%,K,5/";"WELCOME TO  ANALYST °
FORI=1T0 14
Beep(0,0,0,0, Tune(*))
NERT 1
URIT 1
QUTPUT KBD;Clear:
PRINT USING "K,/,21%,K,/";" DIGITAL TNTEGRATOR = SET RESPONSE AT .03, TIMING AT 0N 1-INT., GAIN AT 1,","INPUT AT 1.

3



i

312 PRINT USING "K,7,16¥,K,/";" FA3 BMPLIFIER = TURN ON, SET AMPS-FULL-SCALE AT 1E-5, GAIN AT 1,","RESPONSE TIME AT 30 m§
315 PRINT USING "K,/,BE,K,/";"TURN ON ELECTROMAGNET SUPPLY, MULTIPLIER SUPPLY, MOTOR CONTROL,”,"SYSTEM MONITOR, DIGITAL
INTEGRATOR."
318 PRINT "PRESS BRANDENBURG MALNS, THEN RESET BUTTONS."
321 PRINT USING “7,K,/";"TURN TILRMENT KNOBS TO RESET AND AUTD.”
324 PRINT USING "K,/";"TURN PROGRAMMABLE DEFLECTION UNIT & FOCUS UNIT 70 AUT0."
327 FPRINT USING "K,/":"TURN FROGRAMMABLE FOCUS UNIT PONER AND QUTPUT TO ON, KU TO 7, 100U T0 8.
330 PRINT "PUT "RFNUR$C"SYSTEM™)R" BISK IN RIGHT-HAND DRIVE,  "&fNUn$C"DATA")&" DISK IN LEFT-HAND DRIUE.”
333 DISP Cn$8" (press “BFNURSC"CONTINUE™)R" when ready)”
336 PAUSE
339 DISP
347 PRINT USING "18/,9K,K,9/";"IS THE BEAM UALUE OPEN 7 {press CONTINUE when checked)"
345 PAUSE
348 Check_elements(Elenent$i+),0)
351 DISP
|
357 Run:Ruto=0
360 full_auto=0
363 ASSIGN €Pathl 10 "FOCUS:INTERNAL®
366 ENTER @Pathl,l;Singlefocus(x) ! single-filament focus settings
369 ENTER BPathl,2;Triplefocus(*) triple- " ! !
72 ASSIGN @Pathl 10 =
375 GOSUB Daly
378 Input$=REUSCDATESCTIMEDATED) | check clock if date not in 1980%s, =) computer turned off
281 IF UAL(Input$[ZD{)891 THEN CALL Clockset
384 GOSUB Llement
387 GOSUB Autel
390 6OSUB Mfind
393 Shiftlabel{Stripchart,Sanple_name$(*),Sanple,Run,Full_auto,Nfils)
396 Debug=l
399 GOTO Bmc_1
02 1
405 Oaly:CALL Daly_enable(Daly)
408 OFF KLY
411 1F Oaly AHD Debug RND KOT Ze(1) THEN
414 Zeroffilament(*),0,0,0aly,Hagnet(L,2),Peak_inter,Mu,Mnb(*),Collectorg(x))
417 IF Subflag THEN URIT 3
420 £ND IF
473 RETURN
426 |
429 Element:Dispel{Elenent$(x))
437 R=0
435 INPUT "ENTER THE HUMBER OF THE ELEMENT Cor press CONTINUE to escape)”,f
438 I A=D THEN Skey_bmc
441 Type=f
444 RETURN
47 |
450 Autel:Getel(Type,Runclass$,Nuclide$<x), Normall(x),Bnorm,Run_name$(Sample),Niso,Rf,Hull,Hagnetl(x}, Coarsebint*),Ref)
453 IF Subflag THEN
456 If Auto THEN Do_next_run
459 IF NOT Auto THEN Change_element
46 END IF
465 Minisp=0
468 Spike=0
471 Changed el=1
474 IF HOT Auto THEW
477 Loop
480 CALL Hu(Mm$Ced Hy, P Mu,1_1)



463
486
489
452
495
198
501
504
507
510
513
516
519
522

EKIT IF P OR (ABSCHu-Hu0X{4) | HU must be within 4U of std value
PRINT USING "K,K,/"s"RDJUST U 70 ",Hel
Clunk
END LOoP
PRINT
END IF
Hu=0
Correct(FfE(x) Mu(x) Filanent(x),Hagnet(L,2) My, I_t,CoarsemagtL{30),Foc(*))
HAT Daly_ok= <0)
B=Magnet(L,2)
Jump_dir=1-2%(L=N150)
RETURN
|
t

525 Brc:B=Magnet(L,2} I Entrance-line for Beam-Monitor Condition

528
X
54
537
540

CONTROL KBD;0 | caps lock OFF

OFF KNOB

OFF ERROR

Correct(FFBCx) Mmblx), Filanent(x) Magnet(l,2) ,Mu,I_t,Coarsemag(LOO0),Foct¥))
Stripchart=0

543 Bnc_1:PRINTER IS CRT | Alternate entrance-line

546
549
552
555
558
561
564
567
570
573
576
579
592
585
568
591
59
597
600
603
606
609
612
615

TRRCE OFF
ON KEY 0 LRBEL "D: CENTER PERK" GOTO Calcent
ON KEY 1 LABEL "1: FOCUS BEAM® GOTOC Calfoc
ON KEY 2 LRBEL “2: CHTR BRRREL" GOTO Calbar
ON KEY 3 LABEL "3 BEAM CHART® GOTO Chartmenu
ON KLY 4 LRBEL "4: FIL. CURRS® 6010 (alfil
ON KEY 5 LABEL "G5: CUP/DALY" BOTO Bmc_collchange
ON ¥EY 6 LABEL "6: SCAN MAGHET" GOTO Magscan
ON KEY 7 LABEL "7: CHANGE ELEM" GOTQ Change_element
ON KEY § LRBEL "8: NEM SRMPLE" GOTO Do_wfind
ON KEY 9 LAREL "9: TAKE DATR" GOTO Mandat
ON KEY 10 6OT0 Magmenu
ON KEY 11 GO0 Dpticsmenu
ON KEY 12 GOTO Barrelmeny
0N KEY 13 6070 Collmenu
0N KEY 14 BOTO Ratiodata
ON KEY 15 GOY0 Spikedata
0N KEY 16 GOTO Status
ON KEY 17 G070 Calrunvar
ON KEY 18 GOTO Ruto
ON KEY 19 6070 Calfknob
|
ON KBD GOTO Keyhranch I"Live" keyboard for branching
ON KNOB .15 GOSUB Fil_knob I KNDB rotated

618 C:L00P

621
624
627
630
633
636
639
b4z
645
648
651
654
657
660

QUTPUT 8 USING "48,42";"$0MU” Magnet(L,1)
IF L THEN CRLL Enter_beam{0,Mv,L,I_t,Pr,0,0,1)1 non-187
IF L=0 THEN CALL Enter beam{O,Mu,L,1 t,Pry 1 Re-187
IF Pr=2 BND L>O THEN | if beam)10 volts, jump to next isotope (if LOD)
Qver_iso=1+Qver_iso
If Quer_isosNiso THEN
Enter_bean(0,My,L,I_t,Pr)
ELSE
PRINT TRBXY(20,18);CHRE(131);" »ex"sHagnet(L, 15" PEAK 15 D10 UOLTS »x= "BCHR$(126)
| new isotope is next one in direction of last bmc-requested paakjump
=Lt Jump_dir
IF L)iso THEN L=l
IF L=0 THEN L=Niso
B=Hagnet(L,2)



663 OUTPUT § USING MagsB
b66 Beep(3000, .02, .001,15)

669 END IF

672 ELSE

675 {ver_ise=0
678 ENDIF

681 IF HOT Mu THEN Yd=DRDUND<Hy,1+(Mud1de(Mud=10)+(Mud=1000))! rounded beansize

684 IF Mu THEN Yd=DROUND(Hu, 1+ (o) 010+ CH> )+ (Hud1D))

687 Running_time=(TIMEORTE-Time0)7601 time since sample rotated inte position(min.)

630  IF Stripchart THEN

893 IF Running_time)Tmax THEN

696 IF Dump_stripchart AND Candump THEN DUMP GRAPHICS

699 G070 Monitor

702 [ND IF

705 IF (NOT Logmon) THEN DRAU Running_time,Mv! (graphic beam-monitor)

708 IF Logmon AND <MyD) THEN DRAW Running time,L6T(RBSCMu)+(NOT Mud)! ditto but logarithmic
ML ENDIF

714 DISP USING 720;Ci$,Magnet(L,1),Cn$, Huclide$CL),Pk_offset$(J0},B, ilament(1),Filanent(Z) ,URLE(Yd), Collectorsctu)
717 [ND LOOP

720 IMAGE 8" *,30," “,R,ZK,6R,2K,50,K,4D,38, "CF=",D 3D, 4%, “5F=",0..30, 4%, 50, ¥, "nl" , 48,K, 4%, "bnc"
723 !

VR T R Y e Yy R R R R SRy PR R AR PR R A AT SR RN R R SRR RN
T20 1 s R OO OO R RSO R RIS
7321

735 Fil_knobsSTATUS 2,10;K 1 KNOB rotated; K=1 if shift-key pressed also,

738 I 7 if control-key, 3 if both

741 IF K2 OR (K=3 AMD WFils<2) THEN RETURN

744 Curr_change=INT{1000 *KNOBX/2000)/1000

747 Filnum=K-1 | change center-fil if CONTROL-KNOB, side-fil if CTL-SHIFT KNOB
750 F=Filament(Filaumd+Curr_change

753 F=(FY0x(Fx(F{=1)+7%(F3T))

756 Filanent(Filnum)=f

759 OUTPUT 8 USING "4R,42";Ff4(0,Filnumy, FNFCE)
762 H=(F{ A100+(F) 4)»Fx600

765 IF H>4000 THEN H=4000

768 IF TIMEDRTE-Tknob).15 THEN BEEP H, .02

771 Tknob=TIMEDATE | don’t beep any more often than every .2 sec
774 MAT Daly_ok= (D)

777 Daly_ok{L)=u

780 RETURN

783 1

786 Softkeys: | put softkey-branches here

789 Calcent:Center_peak(l,L)

792 GOTO Bmc_1

795 Calfoc:Focus(4,1,1,Focnum)

798 Stripchart=0

801 GOTO Bmec_l

804 Calbar:Center_barrel(Sample)

807 IF Subflag=1 THEN

810 GRAPHICS OFF

813 PRINT USING “18/,4K,K,6/"sFHBLS (" wwmamunsnwnn (AN'T KEEP FILAMENT-CONTACTS FOR THIS SAMPLE wwwmemmsnnx”)
816 Superclunk

819 END IF

22 Stripchart=(

825 GOT0 Bme 1

828 Magscan:G0SUB (learall

831 IF Minisos0 THEN

834 Miniso=Magnet(1,1)

837 Maxiso=Magnet(Nise,1)

840 Mass_speed=.2



843 Hax_pk=10000

B4  Logscans(

849 END IF

852 Scan(Stripchart,Miniso,Maxiso,Max_pk,Mass_speed,Logscan,Coarsebin(*) Niso,I 1)
855 GOTO Bmc

859 !

861 Caltest:G0SUB Clearall

864 Contact_test(Filament(x) Timel,E,Sample_nawe$(x),Run_name$(x),Candunp,Estbar{x),Sanple, Nfils)
867 ON 1+L G0TO Bmec_1,Skey_bmec

g7 !

873 Do_nfind:GOSUB Mfind

876 6OTO Bmc_1

879 |

882 Brc_collchange:60508 Collchange

B85 GOTO Bme 1

888 |

891 Collchange: | Toggle from Faraday Cup to Daly Betector or vice versa

894 IF Mu THEN | go frow Daly to Faraday Cup

897 PRINT TABRY(1,18):FNUn$<" ON FRRADRY CUP “):RPTSC" “,60)

900  BEEP 200,.1 ! Switch from Daly to Faraday Cup as collector

903 Mu=0
966 Correct(F{$(x) Mn$(x),Filanent(x) Magnet(L,2),0,1_t,Coarsenag(L{30},Foct+))
909 UAIT S

912 ELSE 1 Switch from Faraday Cup to faly
915 A=Daly_ok(L)
918 Miest | check if Daly can be used for this peak, use if OK
921 IF A THEN WRIT 2
574 ENDIF
27 RETURN
930 |
933 (alfil:G0SUB Clearall ! change filament-current
936 DATA FILAMENT-HUMBER,"(1=center-sample, 2=side-sample’," 3=center-preheat, 4=side-preheat}","”,NEW CURRENT (amperes),"*,"",RAT
E (mlilianps/second)
939 Da7A 0,0,0,0,1,4,6,0,0,7,0,0,0,0,.00,1E6
947 RESTORE 936
945 REDIM Prompt$(8),Response$(8),Use(8),Range(8,2)
948 READ Prompt$(x),Range(*)
951 MAT Uses (D)
954 Use(3)=1
957 Use(5i=1
960 Use{8)=1
963 HAT Response$= ("*)
966 | pass last filamentd to meny
969 IF Lastfil=0 THEM Response$(33=UAL$(Filnunm)
972 IF Lastfil THEN Response$(2)=UL$(Lastfil)
975 IF Nfils=1 THEN
978 Response$(3)="1"
981 Prompt$(6)="(present CF current is "BUAL$(Filament(1))8" amps)®
984 END If
987 IF Nfils=2 THEN Prompt$(6)="{(present CF="BUAL$(Filament{1})4", SF="RURL$(Filament(2))4"}"
990 Response$(5)="77"
993 IF Lastrate=0 THEW Response$(8i="10"
996 IF Lastrate THEN Response$(B)=UAL${Lastrate)
999 Form(Prompt$(»),Response$(x) Use(x) Range(#),B, Ix(Nfils=2)+Sx(Hfils=1),0)
1002 IF £ THEN Skey_bme
1005 Lastfil=UAL(Response$(3))
1008 Lastrate=URL{Response$(8))
1011 CALL Filament(lastrate,UAL(Response$(5)), .5, (Lastfil))
1014 Uhoop
1017 UTPUT #BD;Clear$s



1020 IF F(3 THEN Skey_bmc

1023 PRINT "PREHEAT: CF=";F1lament(3);" "s"SF="sFilanent(4.:CHRS (1 2ALHRSC10)
1026 GOTO Bmc

1029 |

1032 CalfknobzCALL Filamentknob(Stripchart,Logman, Tine0,lollector§(=),1 _t,L Magnet(L, 1)}
1035 0N 1+Stripchart GOTD Skey bwe,Buc_1

1038

1041 Magnenuz! General menu for magnet-related functions
1044 GOSUB Clearall

1047 REDIM Response$(10)

1050 MAT Response$= ("")

1053 Response$(1)="SCAN MAGNET (RUTOY"

1056 Respanse$(3)="CHECK PERKSHAPE"

1059 Response$(4)="DISPLAY MAGHLT & OTHER CLEMENT-DATR"
1062 Response$(5)="CHANGE ELEMENTS (increments RUNH)"

1065 Response$(2)="5CAN MAGHET USING "BfNUn$("KNOB™)

1068 Response$(6)="DEFINE DATR FOR A HEW ELEMENT"

1071 Response$<7)="ROJUST MAGNET-URLUES FOR SLIGHT ORIFT”
1074 Response$<10)="RETURN T0 BHC"

1077 CALL Keymenu{Response$(*))

1080 ON KEY 0 LAREL “0s SCAN MAGNET" GOTO Magscan

1083 ON KEY 2 LABEL "2: PEAK SHAPE" GOTO Calshape

1086 ON KEY 3 LABEL "3: DISP URLUES" GOTO Element print
1089 ON XEY 4 LRBEL "4: CHANGE EL" GOTO Change_element
1092 ON KEY 1 LABEL "1: MAGNET KNOB" GOTD Magnet_knob

1095 OH KEY 5 LABEL “S: HEW LLEMENT" GOTO Cal_newel

1098 ON KEY 6 LABEL “6: DRIFTADJUST" G0TO Cal_driftadjust
1101 ON KEY 9 LABEL "9: ESCAPE" GOTO Skey_bmc

1104 GOTO 1104

11071

1110 {alshapest=tu ! do a graphic check of peakshape
1113 7=1 t

1116 GOSUB Clearall

1119 PRINT USING "2/,K,3/";" GRAPHICS PERK-SHAPE CHECK: *
1122 Center_peak(l,L)

1125 QUTPUT 8;Mm$<M,T) | restore original integration-tine
1128 If #<Mu THEN WAIT 6

1131 Mu=H

1134 1_t=1

1137 IF Subflag=1 THEN Skey bmc

1140 CALL Shape(My,Huclide$(x),I )

1147 DUTPUT KBDsClear$s

1146 GOTO Bmc

11491

1152 Magnet_knob:CALL Magknoh(Coarse,B,Coarsebin(*),Hu)
1155 G070 Skey bec

11581

1161 Change_element:GOSUB Element

1164 GOSUB Autel

1167 6AT0 Bwc

1!

1173 Cal_newelsCALL Newel(Type,Interfere(*),Normal (*) Nuclide$(x),Element${x) Runclass$,C,Coarsebin{*),Niso,Ref,Bf, Iny, Hul)
1176 IF HOT £ THEN GOSUB Autel

1179 ON 1+E GOTO Skey_bmc,Change_element

1182 ¢

1185 Cal_driftadjust:Drift_adjust(Type,Runclass$,Nuclide$(*), NormalG(x) Nornl,Na$, Niso, BT, Hud, Hagnet0{* ), Loarsebin(*) Ref)
1168 GOTO Skey bnc

191 i

1194 Opticsmenus! Menu for functions related to ion optics
1197 Stripchartd=Stripchart



1200 60508 Clearall

1203 REDIM Response$(10)

1206 HRT Response$= (“")

1209 Response$(1)="AUTOFOCUS TON-OPTICS"

1212 Response$(2)="FOCUS TON-OPTICS USING KNGB”

1215 Response${(3)="SCAN FOCUS-POTENTIALS"

1218 Response$(4)="DISPLAY FOCUS URLUES"

1221 Response$¢5)="RESTORL FOCUS USING STANDRRD FOCUS-UALUES"

1224 Response$(h)="DEFINE & STORE PRESENT FOCUS-URLUES AS STANDRRD"

1227 Response$(7)="QUERY HIGH-UDLTAGE"

1230 Response$(8)="TYPEL IN HEW FOCUS-SETTINGS"

1233 Response$(9)="COMPLETE BEAM TUNE-UP"

1236 Response$(10)="RETURN TO BMC"

1239 CALL Keymenu(Response$(x})

1242 ON KEY 0 LABEL "Ds AUTO FOCUS" GOTO Calfoc

1245 ON KLY 1 LBBEL "1: MANUAL FOC." GOTD Calmfocus

1248 ON KEY Z LABEL "Z: SCAN FOCUS™ 6OTO Calfocscan

1251 ON KEY 3 LRBEL "3: DISP UBLUES" BOTD Focprint

1254 ON KEY 4 LABEL "4: USE 570" GOTO Do_stdfocus

1257 ON KEY 5 LABEL "5S¢ DEFINE STD" GOTO Defstd

1260 ON KEY & LABEL “6: HU?“ GOTO Calhv

1263 ON KLY 7 LABEL "7: TYPL IN FOC" 6070 Calfocshift

1266 ON KEY 8 LABEL “8: BEAM TUNEUP" GOTO 2454

1269 ON KEY 9 LABEL "9: ESCRPE" GOTO Skey_bme

1292 O KEY 10 60T0 Call_huchange

1275 PRINT USING “2/,4K,K":"10 -- Change Standard-HU Ualues for Several [lements”
1278 GOT0 1278

12811

1284 Calfocshift:CALL Focshift(Foc(*)) | change focus settings to arbitrary values
1287 G070 Skey_bme

1290 ¢

1293 Calnfocus:6OSUB Clearall ! focus the ion optics “manually” using KNOB
1296 CALL Mfocus(Stripchartd,Logmon, Tinel,I_t,Foci*),78)

1299 Stripchart=Stripchartd

130Z ON 1+Stripchart GOTO Skey_bwme,Brc_1

1305 1

1308 Calfocscan:GOSUB Clearall ! scan focus-settings

1311 FocscantFoc(x),I_1)

1314 GOTO Skey_bme

1317

1320 Call_hvchange:Change_hv

1323 GOTO Skey_bme

1326 1

1329 DBo_stdfocus:OUTPUT KBD;CIear$;

1332 GOSUB Stdfocus

1335 PRINT USING “/,K"s"press “BFNHSC"CONTINUE™)R" when ready.”

1338 PRUSE

1341 GOTO Skey _bume

1344

1347 Defstd:0N ERROR GOTO Bad_store ! store current focus-settings on disk
1350 ASSIGN EPathl T0 "FOCUS:INTERNAL"

1353 QUTPUT @Pathi,Nfils;Foc(x)

1356 PRINT USING "18/,K,4/";"CURRENT FOCUS-SETTINGS NOW STORED ON DISK AS STANDARD SETTINGS."
1359 PRINT USING “K,2/,8430,3X),/,8¢40,2%),/"; "FOCUSING URLUES:",1,2,3,4,5,6,7,8,Foc(%)
1367 IF Nfils=1 THEN MAT Singlefocus= Foc

1365 IF Nfils=2 THEN MAT Triplefocus= Foc

1368 GOTO 8mc 1

137 1

1374 Barrelmenus! Menu for barrel-related functions

1377 GOSUB Clearall



1380 REGIM Response$(10)

1283 AT Responsed= ("")

1386 Response$¢l)="AUTO-AOJUST BARREL-POSITION FOR BEST BEAM"
1389 Response$(2)="HANUAL BARREL-ADJUST"

1392 Response$(3)="TEST CONTACTS FOR ALL SAMPLES (turns fils OFD)"
1395 Response$(10)="RETURN TO BMC"

1398 CALL Keymenu(Response$(x))

1401 ON KEY 0 LABEL “0: RUTO-RDJUST" GOTO Calbar

1404 ON KEY 1 LABEL “1: MAN.-BOJUST" GOTO Calmbar

1407 ON KEY 2 LABEL “Z: CALIBRATE" GOTO Caltest

1410 ON KEY 9 LABEL "9s ESCAPE" GOTO Skey_brme

1413 600 1413

1416

1419 Calmbar:60SUB Clearkey

1422 CALL Mbar(Mn$(x),Barrel_position,Barrel_pos0,Min_barrel,Max_barrel,I_t}
1425 6070 Skey _bme

14281

1431 Ratiodata:! Menu for accessing isotope-ratio data on disk
1434 GO5UB Clearall

1437 REDIM Response$(10)

1440 HAT Response$= {"")

1443 Response$(1)="START TAKING I50TOPE-RATI0 DATA"

1446 Reaponse$(2)="ENTER NAMES FOR ALL SAMPLES IN BARREL"

1443 Response$(3)="FRINTOUT SUMMARY OF RUN(S)"

1452 Response$(4)="DISPLAY SUMMARY OF RUNCS)"

1455 Response$(5)="CALCULATE WEIGHTED RUERAGES OF RATIOS FOR A RUN"
1458 Response$¢6)="LOCATE RUN-DRTA ON A DATA-DISK"

1461 Response$(7)="5H0N A LIST OF CURRENTLY-DEFINED SAMPLE-NAMES®
1464 Response$¢10)="RETURN 10 BHC"

1467 CALL Keymenu(Response$(*))

1470 ON KEY 0 LABEL "0: TRKL DATR* GOTO Mandat

1473 ON KEY 1 LABEL "1: ENTER NAMES" GOTO Calnames

1476 ON KEY Z LABEL "2¢ PRINT-RES" GOTO Pri_result

1479 ON KEY 2 LABEL "3+ CRT-RESULTS" GOTO Crt_result

1462 ON KEY 4 LABEL "4z UTD AVERAGE" G0TO Calav

1485 ON KLY 5 LABEL "S: LOCATE DATR" GOTO Catalog

1488 ON KEY & LABEL "6: SHOW RAMES" GOTD Cal_shownames

1491 O KEY 9 LABEL "9+ ESCAPE" GOTO Skey_bmc

1494 6070 1434

14971

1500 Calaw:CALL Average(0,Normal(*),Candump,E, (Run),Prir(x))
1503 ON 1+£ GO0 Bmc_1,Skey_bnc

1506 CatalogsCALL Cat(Prir(%)) | printout catalog of data on disk
1509 GOTO Skey_buc

1512 Pri_result:P=Z

1515 GOSUB Result

1518 GOTO Skey_bec

1821 {rt_resultsP=l

1524 GOSUB Result

1527 BGTD Bme_1

1530 Calnames:CALL Hame(Sample_name$(x),Esthar ()

1533 G010 Skey_bme

1536 {al_shounames: Show_nanes(Sample_name$(x))

1539 6070 Bac_1

15421

1545 Spikedata:! Menu for accessing spike-related functions
1548 60SUS Clearall

1551 REDIM Response$(10)

1554 MAT Response$= ("")

1557 GRAPHICS Orf

10



1560 Response$(1)="DISPLAY SPIKE-DRTR STORED ON DISK"

1563 Response$(2)="DEFINE A HEW NORMALIZABLE-ELEMENT SPIKE"

1566 Response$¢10)="RETURN T0 8HC"

1569 CALL Keymenu(Response$(*))

1572 ON KEY 0 LABEL "0: DISFLAY” GOTO Showspikes

1575 ON KEY 1 LABEL "1: DEFINE NEW" GOTO Calnewspike

1578 ON KEY 9 LABEL "9: ESCAPE" GOTO Skey_bme

1581 6010 1581

15841

1587 ShowspikessCALL Uhichspike(0,0,5ubflag) ! show 85 & names of spikes defined on disk
1590 ON 1+Subflag GOTO Bme_1,Skey bme

15331

1596 Calnewspike:CALL Hspike

1599 600 Skey bmc

16021

16051

1608 Status: | Menu for accessing mass-spec status functions

1611 BOSUB Clearall

1614 REDIM Response$(10)

1617 MAT Response$= (")

1620 Response$(1)="S0URCE/TUBE PRESSURE (SINGLE QUERY)"

1623 Response$(2)="50URCE/TUBE PRESSURE (GRAPHICS)®

1626 Response$(3)="HIGH YOLTAGE"

1629 Response$(4)="QUERY TIME/DATE®

1632 Response$(5)="5ET TIME/DRTE"

1635 Response$(b)="TEST CONTACTS FOR BARRELY "BUALS(Sample)

1638 Response$(?)="TEST CONTACTS FOR ALL SAMPLES (turns fils OFF)"
1641 Response$(8)="HAGNET 8 RUNNING DATA (current)”

1644 Response$(9)="FOCUS URLUES (current)"

1647 Response$(10)="RETURN T0 BMC"

1650 CALL Keynenu{Response$(»))

1653 ON KEY 0 LRABEL " PRESSURE-1" 60T0 Calpres

1656 ON KEY 1 LABEL "PRESSURE-GRAPH" GOTO Calpgraph

1659 ON KEY 2 LABEL " HI UOLTAGE™ GOTO Calhe

1662 ON KEV 3 LABEL " READ CLOCK" GOSUB Querytime

1665 O KLY 4 LABEL " SET CLOCK" GOSUB Calset

1668 ON KEY 5 LABEL * CONTACTS-1" 60T0 Calflag

1671 ON KEY 6 LABEL " CONTACTS-16" GOTD Caltest

1674 0N KEY 7 LABEL "ELEMENT URLUES" GOTO Element_print

1677 ON KEY & LABEL " FOCUS URLUES" 600 Focprint

1680 OK KEY 9 LABEL " ESCAPE" GOTD Skey_tme

1683 G0T0 1683

1686!

1689 falpgraph:CALL Press_graph(Mu$(x), Candunp)

1692 GOTO Brc

1695 Calset:Clockset

1698 RETURN

1701 QuerytimesPRINT USING “/,K,5%,K,/":FNClock_1Z$(TIMESCTIMEDRTEY ), DRTESCTIMEDATE)
1704 RETURN

1797 Calpres:G0SUB [learall

1710 CALL Pressure(Hu,Me$Co) (I 1),1,1)

1713 G070 Bmc 1

1716 Calhv:b0SUB Clearall 1| query accelerating voltage

1719 CALL Hu(HaBE), Ry, 0,Mu,1_D) | guery accelerating voltage
1722 GOTO Bme_1

1725 [lenent_print:Disp_elvals(Runclass$,Nuclide$(x) Normal () Interfere(x) Coarse,Ref Hul, Magnet(x},Niso, Inv)
1728 GOTO Bmc_1

1731 Focprint:60SUB Clearall

1734 PRINT USING "K,2/,8¢30,3%),/,8(4D,2%), /"5 "FOCUSING URLUES:",1,2,3,4,5,6,7,8,Foc (%)
1737 GOTO Bmc_1

11



1740

1743 Calflag: | check filament flags; if {.Z amps on filament, temporarily put .2 amps thru to check
1746 FOR 10 TO 1 ! sample or preheat

1749 FOR J=1 10 Z 1 center or side

1752 IF Filament{I+2%J-13{ 2 THEN QUTPUT 8;F#$(1,J),200

1755 NEWT J

1758 NEAT 1

1761 GUTPUT KBD;Clear$s

1764 CALL Flag{flag(»),Mu)

1767 FOR I=0 10 1 ! restore fil-currents if necessary

1770 FOR J=1 10 2

1773 IF Filament(I+2%J-15¢.2 THEN DUTPUT 8;Ff$<1, ), FHF(Filament (T+2¢]-15)
1776 NEWT J

1779 NEXT T

1782 BOTO Bmc

1785 1

1788 Collmenus! menu for accessing collector functions

1791 60SUR Clearall

1794 REDIM Response$(10)

1797 MAT Response$= (")

1800 IF Hu THEN Response$(1)="USE FRRADAY CUP AS COLLECTOR"

1803 IF laly AND NOT Mu THEN Response$(1)="USE DALY-DETECTOR RS COLLECTOR®
1806 Response$(Z)="TAKE ZEROES FOR BOTH COLLECTORS"

1809 Response$(3)="CALIBRATE DALY GAIN"

1812 Response$(47="CHANGE ENABLE/DISABLE STATUS OF DALY"

1815 Response$<10)="RETURN TO BHC"

1818 CALL Keymenu(Response$(*))

1821 TF Mu THEN ON KEY 0 LABEL "C: CUP" GOTO 1845

1824 IF NOT Mu THEN ON KEY O LABEL “D: DRLY" GOTO 1B45

1827 ON KEY 1 LABEL “1: ZEROES® 6070 Calzer

1830 ON KEY 2 LABEL "2: DALYCAL" GOTO Dalycal

1633 ON KEY 3 LABEL "3: [DRLYSTATUS" GOTC Dalystat

1836 ON KEY 9 LRBEL "9: ESCAPE" GOTO Skey_bme

1839 6010 1839

18421

1845 GOSUB Collchange

1848 GOTO Skey_bnme

1851 |

1854 Calzer:0UTPUT KBO;Clear$: | determine zernes for Faraday Cup & Daly
1857 CALL Zero(Filament(»},0,0,0aly,B,Peak_inter Mu,Mn$(x) Collector$(¥)} | determine zeroes for Faraday Cup & Daly
1860 I Subflag THEN

1863 DISP "(press "BFNHSC'CONTINUE™)E" to continue)"

1866 PAUSE

1863 END IF

1872 GOTO Bmc

1875 1

1878 Dalycal:Center_peak(i,L) ! falibrate Dlaly gain

1881 If Subflag=4 THEN Skey bme

1884 QUTPUT B;Mm$C0, D)

1887 IF Hu THEN URIT &

1890 Calibrate(Filament(*),Magnet(L,2),Peak_inter,Daly, I t,Hu,Mm$x) Collector§ix))
1893 G0TO Bme_1

189 |

1899 Dalystat:GOSUE Daly

1902 GOTO Skey_bue

1905 1

1908 Chartmenu: | Menu for accessing graphics-stripchart functions

1911 GOSUB Clearall

1914 REDIM Response$(10)

1917 MAT Response$= ("")

12



2097 CASE -162,-169,-170,-172,-418,-476,-425,-428

2100 fchange fil-current by .01 amps: unshifted U/D arrow for sample-center, shifted U/D arrow for sample-side, ditto but 001 an
ps if CTRL used

2103 Mfil:i=Keycode

206 F=(K=-162 OR K=-170 OR K=-418 DR K=-426)+2%(K=-169 OR K=-172 R K=-425 OF ¥=-428)
2109 IF F=2 AHD Nfils=t THEN Bmc_1

2112 Filnum=f

215 SELECT K

2118 CRSE -162,-169 I up-arrow, SHIFT up-arrouw

ayal [hange= .01

2124 CASE -170,-172 ! doun-arrow, SHIFT down-arow

277 Changes-.01

2130 CRSE -418,-42% I CTRL up-arrow, CTRL-SHIFT up-arrou

2133 Change=.001

2136 CASE -4zt,-428 I CTRL down-zrrow, CTRL-SHIFT down-arrow

2139 Change=-.001

2142 END SELECT

2145 F=PROUNDC(Filament(Filnum)+Thange, -4

2148 Filament(Tiloum)=(F30)e(Pr(FT+TR(FHT))

2151 QUTPUT 8 USING "4R,42";Ff$CFiloun)2}, 1+ Filnum=2 OR Filnum=43),FHF(Filament(Filnum})
2154 BEEP 220#(Change{)+660#(Change D), .05-.03#(Change( .01)

2157 MAT Daly_ok= (0) ! zero the multiplier-permitted elements for all isctopes
2160 Daly ok{L)=Mu !  but restore the original value for precent isotope

2163 6070 Bme_1

2166 END SELECT

2169 !

2172 OFF KEY

2175 SELECT Keycode

2178 CRSE 24 1 {CTL ¥

2181 RLPHA OFF

2184 CALL Pattern

2187 CRASE 17,16,19,20 i (L 1,2,3, or

2150 GOSUB Filoff

2193 CRSE 15 ! (€1 2

219 T 4=l | 1-second integration time

2199 PRINT TABNY(L,18);" wex 1 SECOND INTEGRATION TIME »#x  (press (L * to return to 0.2 seconds)”
2202 BEEP 200, .1

2205 G010 Bne

7208 CASE 30 ! {1

211 1= | 01.2-second integration time

2214 PRINT TRBHY(1,18);"* 0.2 second integration time =«“SRPT$(" *,47)

2217 BEEP 80O, .1

2220 GOTO Bac

2223 CASE 4 (CTL-0)

2226 GOTO Dalystat

2229 CASE 63,47 | (Tar /)

2232 Shiftlabhel(Stripchart,Sample_name$ (), Sample,Run,Full auto,Nfils)
2235 CRSE ~179 ! (RLPHA key)

2238 OUTPUT KBD;CHRS(Z55)BLHR$(-179);
241 Stripchart=0

7244 CASE -180 ! (GRAPHICS key
2247 QUTPUT KBD;CHRE(255)6CHRSC-180)+

250 CRSE 8 (CTL-H

2257 GOSUB Querytime | Read clock

2256 CRSE 7 ! (CTL-6>

225% 6070 Calpgraph ! pressure-graphics
2062 CRSE 22 (1L

2265 GOTO Calhw | query HU

2268 CASE & 1 (CTL-F?

2171 Stripchart0=Stripchart

14



1920 Response$(15="START "BFNUn${"LINEAR")G" GRAPHICS BERH-MONITOR®

1873 Response$(2)="START "&FNUn$("LOGARITHMIC")8" GRAPHICS BEAM-MONITOR"

1926 IF Candump AND NOT Oump_stripchart THEN Response¢5)="ENABLE AUTO PRTR-DUMP OF GRAPHICS BEAM-MONITOR"
1929 IF Candump AND Dump_stripchart THEN Response$(5)="DISABLE AUTD PRTR-DUMP OF GRAPHICS BEAM-MONITOR"
1932 Response$(3)="DOUBLE K-A¥IS TIME-PERIDD (now "SUAL$(Rtime)8" ming)"

1925 Response$(B)="HALUL K-AKIS TIME-PERIOD (now "SURLS(Htime)d" mins)"

1938 Response$(4)="D0UBLE Y-RKIS HT (now "SUALS(Yheight)i"¥ initial beam)”

1941 Response$(%i="HALUL Y-AKIS HT (now "GURL$(Yherght)8"K initial beam)”

1344 Response$(10)="RETURN 10 BMC"

1947 [ALL Keymenu(Response$ix})

1950 ON KEY O LABEL "STARYT LIN-GRM" GOTO Linmenitor

1953 ON KEY 1 LRGEL "START LOG-GBM" GOTO Logmonitor

1956 IF Candump AND NOT Dump_stripchart THEN ON KEY 4 LABEL " ON AUTO-DUMP" G0TD Rutdump
1959 IF Candump AND Dump_stripchart THEN ON KLY 4 LABEL "OFF RUTO-DUMP™ GDTD Offdump
1962 ON KEY 2 LRBEL "OOUBLE X-RKIS" 5070 Double_x

1965 ON KEY 7 LABEL " HALUE ¥-BRIS" GOTO Halve x

1968 ON KEY 3 LABEL "DOUBLE ¥-ARIS" GOTO Doubley

1971 ON KEY B LABEL ™ HALUE Y-R¥IS" GOTO Halve_y

1974 ON KEY 9 LRBEL °  ESCAPE" G0TO Skey_bme

1977 IF Dump_stripchart THEN ISP FNH$C'AUTO PRINTER-DUMP"RFNBLS ("ENRBLED")

1980 IF NOT Dump_stripchart THEN OISP FNH$C"AUTO PRINTER-OUMP DISRBLED")

1983 6070 1983

19861

1989 Linmonitor:Lognon=0

1992 GOTO Monitor

1895 Logmoni tor:Legnon=1

1998 6070 Monitor

2001 Rutdump:lump_stripchart=1

2004 BEEP 680, .1

2007 6010 Chartmeny

2010 0ffdumpsDump_stripchart=0

2017 BEEP 220, .1

2016 6070 Chartmenu

2019 Double_xzRtime=2xKiime

2022 BEEP 660, .05

2025 6010 Chartmeny

2078 Halve_xsIf Rtimed=2 THEN Stime=Xtime/?

2031 BEEP 220, .05

2634 G070 Chartmenu

2037 Double_ysYheight=2%Vheight

2040 BEEP 660, .05

2043 6070 Chartmeny

2046 Halue_ysYheight=Yheight/2

2049 BEEP 220, .05

2052 G070 Chartmenu

2055 1

2058 1

2061 Calrunuar:CALL Runvariables(Runvar (%) Run_name$(*) Runtype$ix) Sample_nawe$(x),Run_order{x},Run_isof*),0)
riables

2064 GOTD Skey_bmc

2067!

20708

P R T R ey Ry Ny R E R PR SR TA SRR Y

2076 Keybranch=CRLL Kybrd(KBD$,Keycode) ! branch from non-softkey keystroke

2079 OFF KBO

2082 OFF KNOB

7085 SELECT Keycode ! branching to avoid blinking of key-display by avsiding OFF KEY
2088 CRSE 32,94,40,41,43,45,-196,-194,-463 TO -455,-414 10 -406

2091 IF L THEN GOSUB Magswitch

2094 GOTO Bme_t
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2214 GOTO Calmfocus ! manual focus

2277 (RSE 3 (CTL-0)

2280 Check_elements(Element${*),0) | recheck element-types on disk

2283 (RSE -192 ! (RECALL}

2286 IF HOT Auto THEN Bume_!

1289 Resume_auto:OFF KEY | resume automatic running after interrupt
2297 DM KEY O LABEL " BMC™ RECOUER Recover_bme

2295  ON KEY 1 LABEL "  NEXT RUN" RECOUER Recover_quit

2798 OFF KNDB

2301 Full_sutes=1

2304 QUTPUT KBD;Cleard;

2307  GRAPHICS OFf

2310 Nfils=1+(Runvar (Run,11)1)

2313 Spike=Runvar (Run,26)

2316 IF Spike THEM

239 Uhichspike(Spike,1,Subflag)

2312 IF Subflag THEN Rutospike error

2305 ENBIF

2328 Daly=Runvar (Run,5)*(Daly{>0)

2331 ON 1+Uhere 6010 Rutcont,Rutfind,Preheat,Filup,Takeup_cf,Tuneup cfonly,Currl,Curr_la,lartl,Cure2, Uait2,Start Retake,Rel, 51, Du
ait,bo,Take data

2334 |

2337 [ASE -192 ! (SHIFT-RECALL)

2340 IF NOT Ruto THEN Bmc 1

2343 INPUT "WHICH RUN DO YOU URANT TO CONTINUE RUTOMRTIC-RUNNING FROM? (D to escape)”,R
2346 IF R=0 THEW Bmc

2349 IF Runvar(R,1)=0 THEN

2352 PRINT "NO RUN YARTABLES DEFINED FOR RUNE":R

2355 Clunk

238 G010 2343

2361 END IF

2364 Run=R

2367 Full_aute=l

2370 GOTO Rutcont

2373 0ASE 1 (CTL-f)

2376 Ruerage(0,Normal (*),Candump, £, (Run),Prir(¢}) 1 calculate weighted averages
2309 IF E THEN Skey_bmc

2382 (RSE 2 | {CTL-8)

2385 GOTO Caltest | graphic contact-test for all samples

2388 CRSE 13 I {CTL -

2331 IF Magnet(0,1) AND Magnet(0,2) AND L THEM

2399 From isosl ! switch magnet to Re-167

2397 =0

400 Mu=0

2403 Correct(Ff$(x) Mud(¥), Filament{*) Magnet(0,2) ,Mu,I_t,Coarsemag(0),foc(*))
7406 B=Magnet(L,2)

2409 END IF

2412 CRSE 11 ! (o +

415 Lsfrom_iso ! suitch magnet from 187 tc normal peak
2418 M=l

2471 Correct(Ff${x),Mm$(*) Filament (+) Magnet(L,2),Mu,T_t Coarsemag(l),Foci*))
7424 B=Magnet(L,2)

2477 CRSE 16 ) (CTL-P)

2430 GOTO Calshape ! do a graphics check of peakshape

2433 CASE 14 | (CTL-W)

2436 Show_names(Sample_name$(*)) | display all defined sample names

2439 CASE 12 ! (CTL-L)

2442 G010 Cataleg ! locate run-data on disk

2445 CRSE 26 1 (CIL-2)

2448 G010 Lalzer
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2451 {RSE 10 ! (LTL-*)
2454 Stripchart=0 ! do a complete center/focus/barrel/focus
2457 Center_peak(i,L)

2460 IF Subflag=4 THEN Skey bmc

2463 Focus(3,1,1,Focnun)

2466 IF Subflag=d THEN Skey_bme

246%  Lenter_peak(l,L)

7472 Lenter_harrel(Sample)

2475 I Subflag=1 THEN 807

2478 IF Subflag=4 THEN Skey_bme

2481 Focus(2,1,1,Focnuns

2484 CASE 61 | equals sign; cale. 207/206 age
2487 Mu=0

2490 QUTPUT 8sMn$(Mu,I_t3 ¥ put on cup just in case

7493 A=l

249 DISP FNH$("ENTER PADIOGENIC 207,706 RATIO™A"  (CONTINUE to escape)”s
2459 INPUT A
2502 IF A THEN CALL Ph_age(R)

7505 CRSE -177 I (DUMP BLPHR)

2508 DUMP ALPHA

2511 CRSE -176 ! (IUMP GRAPHICS)

7514 IF Candump THEN DUMP GRAPHICS

2517 CRSE -155 ! (RESULT)

220 P=2 ! printout 1sotope-ratio data for run(s)
2527 GOSUB Result ! using printer (RESULT) or CRT (SH-RESULT)
2526 GOTO Skey_bme

2529 CRSE -162 1 (SHIFT-RESULTY

837 Pl ! display isotope-ratie data for run(s)
7535 GOSUB Result

2536 CRSE -176,-223 I(PAUSE, STOP)

2541 PRUSE ! pause the program

2544 CASE -181,-221 ICCLR LN, CLR SR

2547 QUTPUT KBO;Clears; ! clear screen

2550 CRSE -270 | SHIFT-STEP

2553 QUTPUT KBD:Clears;

2556 PRINT USING "18/,K,/,K";"PRESS kO TO COMPLETELY RESTART THE PROGRAM","¢ this will turn off all filaments & reset the barr
elll )

2559 PRINT USING “2/,K":"PRESS K9 TO RETURN TO BHC"

7567 OFF KEY

7565 ON KEY 0 LABEL *  RESTART" GOTO 2574

7568  ON KEY 9 LABEL " ESCAPE" 60TC Skey_bmc

2571 6010 2571

25714 Debug=0

2577 GOTO 3

2580 CASE -214 1 INS LN ke

2583 OUTPUT KBD;Clear®; | dump graphics with a label at the bottom
2586 Inputs=""

2569 LINPUT "GRAPHICS-DUMP UITH LABEL AT BOTTOM---  ENTER LABEL ¢ 7 to escape)s”,Input$ll,60]
2552 TF Input$l1,13="7" THEN Skey bnc

7595 CSIZE 4

2598 UTEUPORT 0,100+RATIO,0,100

2601 UINDOU 0,100,0,100

2604 LORG L

2607 MOUE 5,15

2610 LABEL Input$li,s2]

2613 DUMP GRAPHICS

2616 GCLERR

2619 Stripchart=0

7622 GOTO Skey_bme

2625 CASE ELSE
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2805 GOTO Bmc 1

2608 |

28111

ZE14 | #4440 bt b bbbt b bbb b b H R bR R R R PR E R A bR R bbb bbb bbb
171

2820 Magswitch: ! switch magnet teo another position or 1sotope

2823 Key$=CHR Keycode)

2826 K=Keycode

2829 SELECT ¥

2832 CASE ~463 10 -455 | CTRL-softhey pressed; jump up § of masses of softkey
2835 Jump=K+464

2838 L=l+Jump

2841 IF LoNiso THEN L=Niso

2844 B=FNIsomag(Mcoef(x), Magnet(l, 1)}

7847 Beep(7000, .03, .02,5)

2850 Jump_dir=l

2853 J0=3

7856 CASE -414 T0 -406 | CTRL-SHIFT softkey pressed; jump down #of pks of skey
2859 Jump=-(K+41%)

2862 L=l+Jump

2865 IF L1 THEN L=l

2868 B=FHIsomagMcoef(x), (Magnet(L,1)}}

2871 Beepd220, .03, .02,5)

287 Jump_dir=-1

2877 J0=3

2880 CASE -196 ! left-arrow; switch magnet 1/2 mass down
2883 B=flIsomag(Mcoef () Hagnet(L,1)-.5)

2886 J0=1

2689 Beepl440, .03, .02,

2897 CASE -194 | right-arrow; switch magnet 1/2 mass up
2895 B=FHlsomag(Mcoef(*),Hagnet{L,1)+ 5)

2898 J0sG

2901 Beep(1000,.03,.02,3)

2964 CASE 32,94 | space-bar or "3 switch to peak-top

907 J0=3

2910 B=Magnet(L,2)
2912 Beepib6, .02,.02,2)

2916 CASE 40 I left-parenthesis key; switch magnet to lower-side of peak
2913 B=Magnet(L,Z2}-Rside

822 =2

2975 Beep(550, .03,.02,3)

2928 CASE 41 I right-parenthesis keys switch magnet to upper-side of pk
7931 B=Magnet(L,Z)+Rside

2934 J0=4

2937 Beep(880, .03, .02,3)

2940 CRSE 43 I+ keys switch magnet up to next-defined isotope

2943 Jump_dir=l

2946 L=l+(L(Niso)

2949 B=Magnet(L,2)

2952 10=3

7955 BEEP 660, .05

2958 CASE 45 ! - keys switch magnet down to next-defined isotope
2961 Junp_dirs-1

2964 L=L-(L3D)

2967  B=Magnet(L,2)

2970 J0=3

2973 BLEP 720, .05

797 END SELECT

2979 Mu=Huxlaly_ok{L)
2982 QUTPUT 8 USING MagsB
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2628 DISP CHR$Keycode)s" (code ";Keycodes"} 77 - UNDEFINED KEY" 1 undefined key pressed during BHC
2631 Clunk

2634 URIT 5

2637 TND SELECT

2640 GOTO Bme_l

243 |

2646 Result:0FF K&y

2649 IF NOT Full_aute THEN

2657 OUTPUT KBD;Clear$s

2655 PRINT USING “12/,¥,2/,K";"STARTING [, ENDINGI RUNS FOR PRINTOUT? (CONTINUE = current run ["SURLS$(Runi8"d, D=escape)”,"/or u
se negative fs for file f#s)"

2658 LINPUT Input$

2661 Parse(Input$,lal () Ninputs)

2664 IF Ninputs=0 THEN

2667 A=Run
2670 7=Run
2673 LLSE

7% R=lal(l)

2679 Z=Uall+(Ninputs)1Y)

2682 END IF

2685 IF R=0 THEN RETURH

2688 E=0

2691 QUTPUT KBD;Cleard:

2694 IF R0 AND Z{0 THEW | request file #<, not run 8¢
2697 PrintresiPrir{P),0,E,ABS(RY,ABSCZ)}

2700 TF £ THEN RETURN

2703 RETURN

206 ENDIF

2709 ELSE

mz o Bl

215 Z=Run

2718 IF Full_auto THEN P=2

2721 ENDIF

2724 FOR Run_num=R T0 ¢

2727 IF NOT futo OR NOT POSCUPCS(Runtype$(Run)y,"OUTEAS") THEN LALL Printres(Prir(P},(Run_num),E;
2730 IF [ THEN RETURN

2733 NEXT Run_num

2736 RETURN

2739 f

2747 Honitor<IF NOT Lognon THEN ! draw axes & start graphice heam-monitor
2745 IF Mux(Mud 1) OR CNOT Mudx(Mud2) THEN

2748 Ymax=Hu/10+(NOT Mudx2 I small beam

2751 ELSE

2754 Yrmax=HuYheight I not-small beam

2057 IF Ymax210000 THEN Ymax=10000

2760 ENDIF

2763 ELSE

2066 IF Mud=0 THEN Hu=01

2769 Ymax=INT(LGT(MuxYheight))+3 ! logarithmic monitor
2172 IF Ymaod THEN Ymax=4

2775 IF Ymax{l THEN Ymax=1

2778 END IF

2781 Stripchart=1

2784 Running_time=TIMEDATE

2787 Tmin=(Running_time-Time(}/60

2790 Runniing_time=Tmin

2793 Tmax=IHT(Tmin)+Xtine

779 Rxes(0,100,25,100, INT<Tmin), Tmax, -Lognom#{1+29Mu7, Ymax, "MINUTES SINCE START OF RUN","nU BEAM",0,Mu,<Logmon))
2799 MOUE Tmin,Mux(NOT Logmon)+LGT (Mu» (Mud0)+ 2Hu(=03% 00001 )*Logmon
2807 CUTPUT ¥BD;Clear$;
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2985 PRINT TRERY(1,18):RPTS(" *,80)

2988 RETURN

2991 1

7939 1

2997 Fileff: | turn & filament off

3000 Frum=Keycode-16 1 =1,2,3, or 4 for filamentls 1,2,3,4

3003 Preheat=(Keycode>18)

3006 DN DELRY .5 GOTO 3066 ! refuse to comply if keystroke not repeated within .5 seconds
3009 4

3012 ON KBO 607D 3027

3015 BEEP 220, .03

3018 WAIT .01

3021 6OTO 3015

3024 |

3027 Kybrd(KB0$,Keycode)

3030 IF (Keycode<1? OR KeycoderZ0) THEN 2066

3033 1

3036 OFF DELRY

3039 OFF KBD

3042 QUTPUT 8 USING “4R,4Z";Ff$(Preheat,1+(Frum=2 OR Frum=4)),0

3045 IF NOT Preheat THEN PRINT “SARMPLE ";

3048 IF Preheat THEN PRINT "PREHERT “;

3051 PRINT Fil$(Fnun-2%Preheat);” OFF"

3054 Filament(Fnum)=0

3057 Mu=0

3060 G070 Bmc_1

3063 1

3066 PRINT USING "5/,K,2/";"T0 TURN OFF R FILAMENT, PRESS THE KEY TWICE DURING THE CHIRP."
3069 OFF DELAY

3072 OFF KBD

3075 RETURN

3078 1

F R R R RS Ry X R R R ey Py RS P R T PN N S PSR TSP L IS A TSR
3084 Mandat:6050B Clearall ! Take data "manually" (e.g. by keyboard-request)
3087 T Auto THEN

3090 PRINT USING “8/,K,Z7,K";"YOU MUST EXIT THE AUTOMATIC-RUNNING MODE®,"TF YOU URKT TO TAKE DATA IN THE MANUAL HODE.

T-k8 during BMO) .

3092 Clunk

09 WRIT S

3099 GOTO Skey bme

3102 EMD IF

3105 OATA 0,0,0,0,0

108 RESTORE 2105

3111 READ Re,Buto,full_auto,Beam_window,linit_growth
3114 OFF Ky

3117 IF Run=0 THEN Run=1

3120 Start_time=Timel

3122 IF Run_nane$(Run)(>"" AND NOT Changed_el THEN Manualdata menu
31261

31291 first block(s) of data requested for this run
3132 If K0T Changed_el THEN

7135 MAT Lasthlock_ise= <0)

3138 MAT Peak= (D)

3141 MAT Last_aver= (D! no previous blocks of data
3144 Last_isctopesg=""

3147 LND TF

3150 Dump_datagraf=0

353

3156 IF Normal(1) AND Normal0(2) THEN

3159 Fract_normal=l | normalize for fractiomation using a natural ratio
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3167 ELSE

3165 Fract_normal=0

2168 END IF

3171 IF HOT Fract_normal AND TRIMSCUPCS(Runclass$y){>"U" THEN Hanualdata menu
3174 1 include U element in case of 232-236 double-spiked run

nw

3180 ! more info needed if a normalizable element

2183 DATA Sample Name,"",Spike Number (0 if an unspiked run),"" Normalize data to raties of,” First Block? (Y/M)",72,°","0","","",
N0

3186 DATA -1,-1,0,0,-1,-1,0,0,0,0,-2,-2

3189 RESTORE 3183

3192 REDIM Prompt$(6},Range(t,2),Uselh),Responsed (6}

3195 READ Prompi$(»),Response$ix},Range(x)

3198 MAT Use= (1)

3201 Use(d)=0

3204 Use(2>=0

3207 Use(5)=0

3210 TF Sanple_name$(Sample)(>"" THEN Response$(1)=Sanple_name$(Sample)

3213 Forn(Pronpt$(x),Responsed(#), Use(*), Range(*),6,1,E,2)

3216 TF £ THEN Skey_buc

32151 TenpS=Responsedil) 777

3227 Sample_nane$(Sample)=Response$(1)

3225 I HUM(Response$(3)))47 AND NUM(Response$(3))<58 THEN

3228 Spike=URL{Response$(3))

3231 ELSE

3234 DISP FNH$("THE SPIKE HUMBER MUST BE R DEFINED SPIKE WITH A NUMBER BETUEEN 1 AND 20
3237 Clunk

3240 UAIT 4

3243 6070 3189

3246 END IF

3249 IF Spike THEM

3252 Uhichspike(Spike,1,5ubflag}

3255 IF Subflag THEN

3258 DISP FHHSC"sx» CAN'T GET SPIKEH® “8URLS(Spike)B" FROM EITHER DISK ##xs")
3261 Clunk

3264 URIT 2

1267 GOT0 Mandat

320 ENDIF

3273 END IF

3276 Norml=FNYes(Response$(6))

3279 IF Norml THEN Normal(1)=0

3282 |

3285 1

3788 DATA Sample Name,Isotopes,Number of Sets in a block,Number of Blocks,Bean Uindow (most-intense peak):,” Minimum Beam (uolis:”,
" Mavinum Beam {volts}"

3291 DRTR " Maximum Filamert-Current (amps)”,Maxinum Beam-Growth ({/minute),Final Filament-Currents (amps),” {ca-Cen,sa-51,preh-Ce
n,preh-5i)"

3294 DATA"Daly Status (0,1,2)","  {0: Disabled  1: OK for data",”  7: Bean-tuneup only}",Jump Graphics each Block? (Y/N)
3297 DATA 77,772,151, 0, 0", 10", 8", 00", D

3300 DATR -1,-1,0,0,4,40,1,80,0,0,0,10,0,10,0,6,0,100,0,9,0,0,0,0,0,0,0,2,-2,-2
33031

3306 Manuzldata_menusRESTORE 3288 1 Construct Data-Taking Form

3309 REDIM Prompt$(15),Response$(15), Use(15), Ranget15,2)

3312 READ Prompt®(x),Responsed(*),Range(x)

3315 IF Sample_name$(Sample)d"" THEN Responze$(1)=Sample_name$/Sanple)

3318 HAT Use= (1)

3321 DATAR 0,0,0,0

3324 READ Use(5),Use(1),Use(12) ,Use(13)

3327 If Daly THEN ! only allow Daly-enable if Daly not completely disabled
3330 Response$(14)=UALS<Daly)
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3333 ELSE

3336 Usell9d=(

3339 Prompt$(12)=""

3342 Prompt$(13)=""

3345 Prompt$(19)=""

3348 Response${l4)=""

3351 END IF

3354 IF Candunp=0 THEN

3357 Use(15)=0

3360 Prompt$(15)=""

3363 Response$(i5)=""

3366 ELSE

3363 Response$(15)=CHR$(B9%Dump_datagraf+78% (NOT Dump_datagraf))

3372 END IF

3375 |

3378 IF Normal€1y=0 OR MormalO(2)=0 THEN Fract_normal=] !shouldn’t be necessary, but sometines an invalid fract_normal of 1 has ap
peared anyway

3381 IF Fract_normal OR TRIMS(UPC$(Runclass$))="U" AND Block=D THEN Response$(l}=Sample_nane$(Sample)
3384 IF NOT Fract_normal AND TRIM&CUPC$(Runclass$))<>"U" THEN

3387 IF Block=0 AND Sample_name$(Sample)<"" THEN Response$(1)=Sample_name$(Sample)

3380 IF Block<>J RND Sample_name$(Sample)="" THEN Response$(1)="7?"

3393 END IF

3396 IF Block THEN

3398 Response$(1)=Run_name$(Run)

3402 Response$(Z)=Last_isctopess

3405 Response$(3)=UALS(Nsets)

3408  Response$(4)=URLS (Numberofblocks)

3411 Response$(6)=URLE (Umin)

3414 Response$(7)=URLS (linax}

317 Response$(8)=UALE(Frax)

3420 Response$(9)=URLS(Maxgrowth)

3473 IF Candump THEN Response$(15)=CHR$¢B9xDump_datagraf+78x(NOT Dump_datagraf))

3426 £ND IF

M9

3432 IF Spike THEN

3435 Prompt$(2=Prompt${24" (include "SURLS(Spkdrun_ref)8", "SURL$(Spikedrun_iso{1334", 8 "BURL${Spikedrun_isa(2))4")"
3438 IF Block=0 THEN

344 Response$(2)=URLS (Spkdrun_ref)8", "RURLS (Sprkedrun_iso(1 28", "SURLS (Spikedrun_isa(2))
3444 IF Spikedrun_iso(3) THEN Response$(2)=Response$(Z)8","SURL$(Spikedrun 150(3))

3447 ENDIF

3450 END IF

3453 1

3456 IF NOT Spike AND NOT Fract_normal THEN Prompt$(2)=Prompt$¢2)8" (Reference-Isotope First)”
3453 IF NOT Spike AND Fract_normal THEN

3462 Prompt$(2)=Prompt$(28" (must include "SUAL$(Ref)8” and "SURL$CHormall(1))R")"

3465 If HOT Block THEN Response$(Z)=URL$(Ref)&", "BUAL$(Normalli(1))

3468 LND IF

3471 IF Block=0 AND Spike=0 THEN

31 IF UPC%CRunclass$ll,21)="PB" THEN Responsei(2)="206,207,208,204"

3477 IF UP($(Runclass$l1,21)="RB" THEN Response(2)="87,85"

3480 IF UPC$(Runclass$ll,213="TH" THEN Response$(2)="232,230"

3483 IF UPC${Runclasssl1,11>="U" THEN Response$(2)="238,235"

3486 IT UPL$(Runclass$ll,31)="U02" THEN Response$(2)="270,267"

3489 IF UPC$(Runclass$ll,2D)="SR" THEN Response$(2)="86,88,67"

3492 IF UPC$<Runclass$ll,21)="ND" THEN Response$(2)="144,146,143"

3495 IF UPC${Runclass$ll,3D)="NDO" THEN Response$(2)="160,162,159"

3498 I UPC$(Runclass$1,113="K" THEN Response$(2)="39,41"

3501 END IF

35041

3507 Response$(11)=UALS(Filament (134", "SURLS(Filament (28", "SUALE(Filament (308", "WUALS(Filanent(4))
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3510 Invoke_menusForn(Prompt$(x),Responsed{*), Use(*) Range(*), 15,1+ (Responsed (133" 77"}, E, 1)
3513 IF £ THEN Skey_bmc

3516 OFF Ky

3519 Run_nane$ (Run)=Responsed(1)

3527 Sample_name$(Sample)=Response$(l)

3525 Hsets=UAL(Response$(3))

3528 Nusberofhlocks=UAL(Responsed($))

3531 Unin=UAL{Response$(b))

3534 Unax=UAL(Response$(7))

3537 IF Umax{l.2¥lin THEN 1 beam~window must be at least 20% wide
3540 DISP FNH$CMBYX. BEAM MUST BE AT LEAST 20% GREATER THAN MIN. BEAM"
3543 Clunk

3546 URIT 3

3549 G010 Inuoke_menu

3552 END IF

3555 Bean_window=(Unin(>0 OR Unax<>10)

3558 IF Daly THEN Daly=URL{Response$(14))

3561 Frax=UAL(Response$(8))

3564 Maxgrouth=URL(Response$(9))

3567 Linit_growth=(Maxgrowth(X100)

3570 Tenp$=Response$(11)

3573 ParselTenp$,Ual () Ninputs)

3576 MAT Off_fil= Filament

3579 Change_curr=0 1 change fil-currs after block?

3582 FOR =1 TD 4

3585 Off_filD=Ual{ly

3568 Change_curr=Change_curr+ABS(Filament(D-0ff_fil(I)

3591 NEAT 1

3594 IF Change_curr(.001 THEN Change_curr=0

3597 Dunmp_datagraf=Candump*fNYes(Response$(15))

3600 IF NOT Candump THEN Response(15)=""

3603

3606 FOR I=1 70 8

3603 Run_iso(Run, D=0

3612 NERT 1

3615 Parse((Response$(2)),Ual(*} Ninputs)

3616 IF Ninputs(Z THEN

3621 Clunk

3624 PRINT TRBRY(L,12)3Ci$;" =ex= YOUR "G0$6"ISOTOPES"G086" RESPONSE OF "8Response$(238" DOESH™T GIVE ME AT LERST 2 ISOTOPES wwx
";(n$

3627 GOTO 3654

3630 END IF

3632 MAT Iso= (D)

3636 FOR I=1 T Hinputs

3639 FOR J=1 70 Miso

3642 IF Val(D=Magnet(J,1) THEN 3666

3645 NEXT J

3648 DISP Ci$s" wwxx “;Ual(D);"ISN’T ON THE LIST OF DEFINCD ISOTOPES FOR THIS ELEMENT-SERIES »wxx ":(n$
3651 Clunk

3654 URIT 3

3657  Response$(2)="77"

3660 6010 Inuoke_menu

3663

3666 Run_iso(Run,I)=Ual(D}

3669 Iso(D>=Ual<D

3672 NEAT I

3675 IF Spike THEN 1 check compatibility of ELEMENT and SPIKE
3678 Spikel=Spike

3681 CALL Spike_check(Spike0,Is0(#),Spikedrun_iso(*),Spkdrun_ref} 1 check if the isotopes required by the spike are present
3684 IF SpikeQ=0 THEN
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3687 Spike=0

3690 DISP FNHS(“#xx THE ISOTOPES FOR SPIKE# "BURL${Spike)d"DON'T MATCH ELEMENT “BRunclass$h” ##+")
3693 Clunk

36%  URIT 2

3699 GOTO Mandat

3702 ENOIF

3705 END IF

3708 IF Spike THEN Fract_normal=0

3N IF Fract_normal THEN

374 IF Usl<1)ORef THEN ! 1st isctope must be the reference-isotope for fractionation-normalized runs
3717 DISP FNHSC" THE FIRST ISOTOPE™)AFNBISC"MUST™)BFNHSC"BL")SLiSRURLE (Ref)h" "BCn$

3720 GOTO 3651

3723 IF ROT Spike THEN

3726 FOR 1=2 10 Hinputs

29 IF Val(I)=Normal (1) THEN 3753

EYEYS NEXT I

3035 DISP FRHE(" YOU MUST INCLUDE")BFNBLS(UALS(Nermal{1)))BFNHSC"AS OHE OF THE ISOTOPES")
3738 BOTD 3651

M I

744 LD IF

3747 END IF

3750 1

3753 Last_isotopes$=Response$(2)

3756 !

3759 Ref=Run_1soRun,1) | "Reference” isotope (either numerator or demominator of all ratios)
3762 Roughscan_done=1

3765 FOR I=1 70 8 1 match the present-block’s isctopes against previous to see if need a new rough-scan
378 IF (Run_isoCRun,DDdLastblock iso{I)) THEN Roughsean_done=0

IMNERT I

3774 I SUM(Peak)=0 THEN Roughscan_done=0

3777 If Roughscan_done=0 THEN

3780 MAT Peak= (D)

3783 MAT Order= (0)

3786 MAT Lastblock_ise= (D)

3789 GOSUR Mstart

397 5=0

3795 FORI=1708

3798 §=5+Run_iso(Run, I}

3801 NEKT T

3804 Ph_4678=(5=825 AND Ref=206) ! if & Ph-206-207-208-204 black

3807 END IF

3810 |

3813 PRINTER IS Prir(2)

3816 IF Change_curr OR Bean_window OR Limit_growth THEN PRINT

3819 If Change_curr THEW PRINT "FILAMENT CURRENTS RFTER LRST BLOCK: (sa-U,sa-S,Preh-C,Preh-8)"sOff fil(1);0ff fil(2);0ff f11(3):0ff,
fil(4:"AHPS."

3822 IF Beam_window THEN PRINT "BERMSIZE TQ BE RESTRICTED BETMEEN":sMmin;"8“;lmax;*™U for fil-currents(";Fmax; )"
3825 IF Limit_growth THEN PRINT "MBKIMUM PERMITTED GROUTH-RATE OF BEAM IS":Maxgrowth;"i/MIRUTE."
3828 PRIHTER IS CRT

3831 Changed_el=0

3834 !

3837 Gronk:FOR Blocknumber=1 T8 Nunberofblocks

3840 IF UPC${Runclassell,21y="HF" THEN

3843 !

3846 ! Hafnium runs only

3649 DUTPUT B;Mm$¢0,1) | restrict the Re-187 bean to ¢BY if a hafnium run

3852 URIT My

3855 L=0 | Re-187

3858 Mus

3861 Correct(Ff§(x) Mn$(x), Filanent(*) Magnet(lL,2),0,1,Coarsenagid),Foct*))
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3864 URIT L

3867 Size(5,4,0,6,6,1,100,1) 1 5 to § volts 187
3870 IF Subflagdl THEN 8me

3873 L=Rf ! ref-peak

3876 Correct(Ff8(») Me$(x), Filament(») Magnet(L,2,0,1,Coarsemag(l),Foc(#))
/79 UAIT 1

3882 ENDIF

3885 |

3888 IF Blocknumber)l THEN Roughscan_done=1

3891 GOSUB Mgo

3894 IF Norwl AND (Block=1) THEN

3897 FOR I=s1 TO N-1 | normalize to {st-block value
3900 IF POS(Ratio$<I),URLS(Bnorm)) THEN

3803 Normal (1)=Bnorn

3906 Normal (2)=Ruer<I)*In¢

3909 £NDIF

3912 NEKT T

3915 END IF

3918 KEXT Blocknumber

ELVAR

3924 FOR K=1 10 4 ! change filament-currents to specified after-run settings

3927 IF (K32 OR Change_curr) AND Filament(K}OOff_fil<K) THEN CALL Filament(10,01f filK), 5,(K)
3930 NERT

3933 Correct(Ff$(x) Huf(x),F1lanent (¢}, Magnet(L,2),Hu,I_t,Coarsenag(L{)0),Foct*))

3936 GOTO Bme

3939 i L RS e S R R e L R R S R R R RN R R I S R R LS R R )

3942 1

3945 Mfind=G0SUB Clearall ! Request a new sample to be rotated into position

3948 IF Run THEN PRINT TRBRY(1,18):"(press "BFNHSC"CONTINUE"J" with no response to escape)”
3951 A=0

3954 LINPUT "ENTER THE BARRELY OF THE NEU SRMPLE, HUMBER OF FILRMENTS FOR THIS SAMPLE?",Input$
3957 Parse(Input$,Ual(®) Ninputs)

3860 A=lal(l)

3963 IF R=0 THEN Skey_bme

3966 TF RO OR RYLE THEN 2978

1969 Sample=R

3972 Nfils=CUal (2)=1)+2%Ual(2)=2 (R Ual(2)=3)

3975 IF Nfils=(0 THEN

3976 PRINT TRBXY(L,12>;" PLERSE ENTER 2 URLUES; THE BARREL®, AND THE HUMBER OF FILAMENTS <1 OF 3
FOR THE SAMPLE. "

3981 Clunk

3984 GOTD 3948

3987 END IF

3990 QUTPUT KBO;Clearss

23993 Find(0,5anple,Nfils,Subflag,Filanent (%), Tinel)

3996 Changed_el=0

3999 Lastfil=0

4002 IF Daly THEM Daly=l | unless Daly broken, den,t inherit last run’s Dsly setting

4005 IF Block THEN Run=1#Run | increment Run# if took anmy dats for previous sample

4008 IF Run)22 OR Run=0 THEN Run=1 ! Max. Run¥ is 32

4011 Run_name$ (Run)=""

4014 Filnum=1

4017 HAT Normal= Normall

4020 Black=0

4073 Focnum=0

4026 Lastrate=10

4029 Spike=0

4032 GOSUB Stdfocus

4035 Uhoop

4038 ZerofFilament(*),Zero_tine,Noise_time,Baly,Magnet(L,2),Peak_inter,Mu,Mu${*},Collector$(*)}

24



4041 RETURM

4044 1

4047 Stdfocus: ! Restore std-focus values for single or triple filasent samples
4050 ON ERROR GOTO Bad_read

4053 ASSIGN 8Pathl TO “FOCUS:INTERNAL"

4056 ENTER BPathl,Nfils;Focie)

4059 OFF ERROR

4062 PRINT "STANDARD FOCUS-SETTINGS RESTORED"

4065 PRINT USING "K,2/,8(3D,3%),7,804D,20),/"; "FOCUSING URLUES:",1,2,3,4,5,8,7,8,Foc(%)
4068 Correct{Ff$(x) Mn$(+) Filament(*) Magnet(L,2) Mu,I_t,CoarseragtL(oD},Foci#))
4071 RETURN

4074 |

4077 (learall:GOSUB Clearkey

4080 DUTPUT KBDsClears; I clear alpha screen

40682 OFF KBD

4086 GRAPHICS OFF

4089 Stripchart=0

4097 RETURN

4095 |

4098 Skey bmczShiftiabel (Stripchart,Sample_name$(x},5anple,Run,Full_auto,Nfils)
4101 QUTPUT B3Mm$hu, IO

4104 6070 Bmc 1

4107 1

4110 Clearkey:! Undefine all softkeys & return

4113 F0R Iz=0 70 19

4116 ON KEY Iz CALL Clunk

4119 NEXT Iz

4122 RETURN

475 |

4178 Bad_store:OFF ERROR | failed disk-storage operation

4131 PRINT USING "2/,K";FNH$C"UNRBLE TO STORE DATA ON DISK™)

4134 Clunk

4137 UALT 2

4140 GOT0 Bme_1

4143 Bad_read:0Ff ERROR | failed disk-read operation

4146 PRINT USING "2/,k";FNH$C"UNRBLE TO RERD DATR FROM DISK")

4149 Clunk

4157 URIT 2

4155 RETURN

4158 !

4161 Recaver_bmc:I_t=2 | BNC key (kD) pressed during auto-running,

4164 PRINTER IS CRT 1 so revert te BMC condition

4167 Full_auto=0

4170 Fron_isa=Rf

4173 A=KNDBY

4176 OFF KEY

4179 Braap

4182 PRINTER IS Prir(2)

41685 PRINT USING "7,K, /" ++++ Exited from auto-running (BMC-key), “SFNClock 1Z$(TIMESCTIMEDATE)IR" #++¢"
4188 G010 Skey_bme

4191 1

4194 Recover_quit:OUTPUT KBD:Clear$s ! QUIT key (k2) pressed during auto-rum,
4197 GRAPHICS OfF b 5o quit this auto-run & go on to next
4200 Broop

4203 PRINTER 1S Prir¢2)

4206 PRINT USING "/,K,7"s"++++ Exited from auto-running (QUIT-key}, “SPHClock 1Z$CTIMESCTIMEDRTEDIR" ++e+”
4209 PRINTER IS CRT

4212 Uhoop

4215 OFF KEY

4718 R=KNOBY

25



4221 PRINT TRBHY(1,9);"PRESS &1 TO CONFIRM REQUEST TO QUIT THIS RUN AND GO ON TO NEKT RUN,"
4224 PRINT TABKY(1,10);"PRESS k9 TO DENY RECUEST AND RESUME RUTOMATIC RUNNING OF THIS SRMPLE."
4227 ON KEY 1 LABEL * QUIT RUN" GOTO Quit

4230 ON KEY 9 LRBEL " ESCAPE" GOTO Resume_auto

4233 5010 4233

423 |

4739 Rutos! sewsssmzmpresnrerseflTOMATIC RURNING SEGMEHT##xsexsssrrensssnppnnrs

4242 ! EEERRRRREERRFERRE RN AT T RH AR ERRERTEEHE T EREHRRT R B HERF RN FFARRAR LRI

4245 GOSUB Clearkey

4248 OFF KNOB

4251 DISP

4254 IF Auto THEN

4257  PRINT USING "18¢,K,/";"PRESS k2 10 RESUME AUTOMATIC RUNNING WHERE YOU LEFT OFF,"
4260 PRINT USING "K,2/,K,2/,K";"PRESS kO 10 COMPLETELY RE-START RUTOMATIC RUNWING,","PRESS k4 T0 REVERT 70 MANURL RUNNING,
","FRESS k9 T0 ESCRPE."

4263 ELSE

4266 PRINT USING "187,40%,K,2/,40K,K";"PRESS k4 10 START RUTOMATIC RUNNING,","PRESS K9 T0 ESCAPL."
4269 END IF

4272 GOSUB Clearkey

4275 ON KEY 9 LRBEL " ESCAPE" GOTD Skey_bme

4278 IF Auto THEN

4281 ON KEY 7 LABEL “ RESUME RUTO" GOTO Resume_auto

4284 ON KEY O LABEL "  NEW RUTO" GOTO 4323

4287  ON KEY 4 LABEL " MANURL™ GOTO 4305

4290 ELSE

4293 ON KEY 4 LRBEL * START AUTO" GOTO 4323

429 END IF

4299 GOTO 4299

4302 !

4305 Ruto=0

4308 Full_autos=0

4311 Spike=0

4314 T t=2

4317 G0T0 Skey_bnc

4320 1

4323 DATR 1,1,1,0,1,0,0

4326 RESTORE 4323

4329 RERD Ruto,I_t,Run,Repeat_run,Full_auto,lump_stripchart,Dump_datagraf

4337 MAT Preheated= (D)

4335 GOSUE Clearkey

4338 ON KEY 0 LABEL *  DEFINED" GOTO 4365

4341 ON KEY 2 LABEL ™ NOT SURE" GOTO 4359

4344 ON KEY 4 LABEL " UNDEFINED" GOTO 4358

4347 ON KEY 9 LABEL " ESCRPE" 60TO 4305

4350 PRINT USING “18/,16¥,K,8/";"RARE YOUR RUTOMATIC-RUN URRIABLES DEFINED?

4353 G010 4383

43561

4359 OFF KEY

4362 CALL Runvariables(Runuar(#),Run_name$(),Runtype$(), Sample_name$(*),Run_order(*),Run_iso(#),1)
4365 IF Runvar(1,1)=0 (R Runtype$(1)="" THEN

4368 PRINT USING "2/,K,2/"sFNHE("THERE ARE NO RUN URRIABLES IN MEMORY- NEED TO DEFINE OR GET FROM DISK )
4371 Clunk

4374 ON KEY 9 LABEL " ESCAPL™ GOTO 4305

4377 URIT 3

4380 OFF KEY ©

4283 GOTO 4359

4386 END IF

4389 QUTPUT KBD;Clears;

4392 1

4395 Just_outgassing=l | Is this auto-run sequence just for outgassing? If so
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4398 FOR I=1 T0 32 I don’t check the HU & don’t wory ahout the beam-valve.

4401 I Runvar(I,1> AND POSCUPC$(Runtype$(IDL1,81),"OUTGAS™)=0 THEN Just_outgassing=0

4404 NEKT 1

4407 |

4410 IF NOT Just_outgassing THEN

4413 CRLL Hu(Mm$<*),Hu,0,M0,1 B

4416  ON KLY D LRBEL " READY" GOTD Autcont

4419 0N KEY 4 LRBEL " RECHECK" GOTC 4365

4422 ON KEY 9 LABEL " ESCAPE" G0TO 4305

4475  PRINT TRBRY(1,143;"CHECK THAT THE HU TS OK FOR ALL OF YOUR RUNS, AND THAT THE BERMUALUE IS "AFNHSC'OPEN")
4428 G0TOD 4428

4431 END IF

4434 |

4437 Autconts | Uhere variable indicates program line where auto-running should be resumed if interrupted
4440 OFF Ky

4443 OFF ¥BD

4446 Uhere=0

4449 PRINTER 15 [RT

4452 Outgas=POSCUPCRuntype(Rund), "0UTEARS™) | just cutgassing for this run

4455 Pregas=Outgas AND (UPC$(Runtype$<Rund[1,113="P") | outgassing 1n preheat position

4458 IF NOT Pregas THEM

4461 Sample=Run_order{Run) | sample number (1-16)

4464 ELSE

4467  Sample=Sample-1+17%(Sample=1) | to outgas in preheat position for barreld H, rotate barrelf n-1 1nto running position
4470 END IF

4473 Nfils=1+RunvarRun, 11y 1 Nfils is 1 if a single-filament sample, 2 if a triple

4476 Typel=Type

4479 Goer=0 | until have a satisfactory beam
4482 IF Dutgas THEN Rutfind
4485 1

4489 FOR Type=1 10 20 ! find appropriate element from disk, assuming original disk in drive

4491 IF Element$(Type)(O"" AND TRIMSCUPC$(Elenent$(Type) ))=UPCS(Runtype$(Run)) THEN 4545

1494 HEKT Type

4497 ON ERROR G070 4518

4500 ASSIGN BPathl TO "TYPE:INTERNAL"

4503 FOR Type=1 70 Z0 ! look at each element-file on disk (maybe changed?)

4506  ENTER 8Pathl,TypesRunclass$,Hiso,Meoef(x),Magnet(#),Coarsenag(*),Peak_inter,Aside,Rf, Nuclide$(#) Normal(#),Iny, Interfere(*) H
vl

4509 IF TRIMSCUPCS(Runclass$y)=TRIME(UPCS(Runtype$(Run))) THEN 4545

4512 NEXT Type

4515

4518 OFF [RROR

4571 FOR I=2 70 1 STEP -1

4524 PRINTER IS Prir(D)

4527  PRINT USING “8/,k,00,K,8/";Chs8" ELEMENT *“8Runtype$(Run)d"® HOT RECOGNIZED -- RUNB”,Run,Cn$

4530 NEKT I

4533 Superclunk

4536 Uai t(TIMEDRTE,20,0,Magnet (L, 13, Auto, Full_auto)

4539 60TO Bo_next_run

4542 1

4545 OFF ERROR

4548 IF (TypeDOTyper OR (Run=1) THEN GOSUB Autel ! get element-series from disk if not already in memory
4551 FOR I=1 TD 2 { check HU twice in case of dropouts

4554 CALL Hu(Ma$(x) Hu,PMu,I )

4857 IF P OR (RBSCHu-HuG3(20) THEN 4584

4560 NERT T

4563 1

4566 PRINTER IS Prir(2)

4569 PRINT USING "3/,K,4D,K,8/";Chs8" CAN'T RUN “8Element$(Type)” ELEMENT-SERIES AT HIGH-UOLTAGE OF ",Hu,Cn%
4577 Suparclunk
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4575 Wai t{TIMEDATE, 20,0, Magnet (L, 1), Ruto, Full_auto)

4578 6070 Do_next_run

4581 !

4584 Spike=Runvar (Run,26)

4587 IF HOT MormalO(1) AND HOT Spike RHD Ref(Run_iso(Run,1) THEM Bef=Run_iso(Run,1) | accept arbitrary reference-isotope if possib
Ie

4590 IF (Repeat_run=0) AND (Typel(>Type) THEN GOSUB Stdfocus

4593 Daly=Runvar(Run,5)

4596 Rb_like=(Nfils=2 AND Runvar(Fun,2)<7187 AND Runvar (Run, 37 BHD Runvar(Run,4)} | treat as an "Rb" run :f a triple with a non-Ffe f
ocussing isotope

4599 | far an "Rb-like" run, the center-fil 1s taken up until a non-Re beaw of specified intensity is found, then left at that curre
nt throughout the run

4602 TF Spike THEN

4605  Uhichspike(Spike,1,Subflag)

4608  IF Subflag THEM

4511 Autospike_errorsPRINTER IS Prir(2)

4614 PRINT USING “2/,3¢K),10/";Cbs6" CAN'T GET SPIKE# ";Spike;” FROM DISK. ABORTING RUN ."8Cn$

4617 Superclunk

462 UALT 20

4623 GOTO Do_next_run

4626 [ND IF

462% IND IF

4632 1

4635 PRINTER IS CRT

4638 |

4641 Correct{Ff$i=) Mug(*} Frlament(x) Hagnet(Rf,27,0,1,Coarsemag(LO30), Focx))

4644 here=1

4647 Autfind:=OUTPUT KBO:Clear$;

4650 BFF DELRY

4653 PRINTER IS Prir(2)

4656 If Run=1 THEN PRINT USING "6/,7%,5(K),6/";"--~ AUTOMATIC RUNNING STARTED AT ", FNClock_1Z$CTIMESCTIMEDATE)).",  *,DATES(TIMEDR
Te," "

4659 IF Rundl AND NOT Outgas THEN PRINT USING “3/,10K,7(K3,2/"5"--- STARTED RUNE " Run,” BT °",FNClock 126(TIMESCTIMEDRTED),", °,0
ATESCTIMEDATEY, " ---"

4662 PRINTER 15 CRT

4665 IF NOT Repeat_run THEN

4668 FOR I=1 70 2

4671 Find(0,Sanple,Nfils,Subflag,Filanent (x), Tinel)

4674 IF Pregas OR Subflag=C THEN Found_sample

4677 PRINT USING "K,R,0,X,K, /" === FAILED T0 FIND SAMPLE ON TRYS",I

4680 HEXT I

4683 IF Subflag THEN

4086 FOR P=2 70 1 STEP -1

4689 PRINTER 15 Prir(P

4692 PRINT USING "4/,3CK),4/":Chg8 " xwuswnx COULON®T GET CONTACTS FOR SAMPLE AT BARRELR ", Sample,” ssssxxx“3(n$
495 NEXT P

4698 Superclunk

4701 Wai t(TIMEDATE, 20,0,Magnet(L, 1), Auto,Full_auto)

4704 BOTO Abort

4707 END IF

4710 END IF

4713 |

46 1

4719 Found_sample:focnun=0

4727 Lastfil=0

4725 Badflag=0 ! no lost contacts et

4728 Fail_checkflags=0

4731 IF HOT Outgas THEN

4734 Sample_nane$(Sanple)=Run_name${Run)

4737 ZerolFilament(*),Zerc_time,Noise_time,Daly,Magnet(Rf,2),Peak_inter MuHné(¥),Collector(*))
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4740 IF Subflag THEN ! bad zeroes- can’t run

1743 Superduparclunk

4746 GOTO Recover_bme

4749 END IF

4752 €MD IF

4755 1

4758 Uhers=7

4781 Preheat:CALL Flag(flag(®),Mu) ! take up preheat filament-currents

4764 Preheat_sample=Sanplet1-16#(Sanple=16)

4767 F=3#((Runvar(Run,24)(30) RND {Runvar(Run,25)=0))+4%(Runvar (Run, 2530} ! triple or single?
4770 IF F=4 AND ((Flag(2)=1) OR (Flag(2)=2)) THEN ! triple-filament

4773 [ALL Filament(60-50%<Runvar(Run,29)¢1 57, Runvar (Run,24), .5,3)

4776 END IF

4773 IF (F=3 BND Flag(Z)=1) OR (F=4 AND Flag()>1) THEN 1 take up sample filament(s)
4782 U=Z1+F

4785 IF Runvar(Run,U)>1.5 THEN CALL Filament(30,.7,1,(FN

4788 R=Runvar (Run,V-Filament(F) | remaining amperes to be gained

4791 CALL Filament(10,Runvar (Run,U)-.7+R, 4,(F)) 1 next 70% at rate 10

4794 CRLL Filament(3,Runvar (Run,Ud- 2¢R, 4,(FY) | next 204 at rate 3

4797 CALL Filament(l,Runvar(Run, i}, 4,(F)) I last 107 at rate |

4800 END IF

4803 IF Filament(3)?.3 THEN Preheated(Freheat_sample,l7=Filament{3)

4806 IF Falament(4)).3 THEN Preheated(Preheal_sample,2)=filament(4)

4809 IF Filament(3)7.3 OR Filament(4)).3 THEN ON DELAY 60%120 GOSUB Off preheat | turn of preheat-fils after 2 hours
4812 |

4815 Uhere=3

4818 Filupz | bring filament-currents to running temperature

4821 MAT Normal= Normall

4824 |

4827 G0SUB Key_escape

4830 GOTO 4848

4833 |

4836 Key_escapesON KEY 0 LRBEL " BHC™ RECOUER Recover bmc

4839 ON KEY 1 LRBEL ™ NEKT RUN" RECOUER Recover guit

4847 RETURN

4645 |

4848 IF Outgas THEN ! just ocutgassing

4851 Block=0

4854 Fill=1+2#Pregas | filament #5 for outgassing- center

4857  FilZ=2+2%Pregas | ° S ! - sides

4860 Fil=Fill*(Runvar (Run,1>=1)+F112%(Runvar (Run,13=3) | sample filament {center or side)
4863  QUTPUT B USING "4R,42";Ff${Pregas,2),200 | put .2 amps thru side-fil for valid flag-check
4866 IF Fal=2 THEN CALL Filament(28,Runvar(Run,®),.25,(Fil1)) | takeup cf of triple
4869  CALL Filament((Runvar(Run,7)},Runvar(Run,6),.25,{Fi)) | takeup sample-fil

4872 Uait(TIMEDRTE,Runvar (Run,8)*60,Filament(Fily Magnet(L,1),Auto,Full_aute}

4875  CALL Filament((Runvar(Run,10)),Runvar (Run,9), .25, (Fil))

4878 Uait(TIMEORTE,Runvar (Run, 11)%60,Filament{Fil), Hagnet(L, 1), Ruto,Full_auto)

4881 PRINTER IS Prir(2)

4884  PRINT "Sample at Barreld";TRB(18):SamplesTRBC22); "Dutgassed at"sTRB(34):Filament(Fill);TRBCAL): "Anps (Tenter)":
4887 IF Filament(FilZ) THEN PRINT “, ";TRB(S6);Filament(Fi12):TAB(63); "finps (Sade)"s
4890  PRINT USING “4/°

4893 PRINTER IS CRT

4896 G070 Do_next_run

4899 END IF

4902 |

4905 I Spike THEN HAT Normal= (0)

4908 Block=0

4911 GOSUB Crtlabel

4914 Start_uait=TINCORTE

4917 Start_time=TIMEDATE | for assigning times to data-blocks
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4920 IF Mfils=2 THEN 1 triple-filament run

4923 | Center-filament take-up for triple-filament runs
4926 IF Runvar(Run,2)=0 THEN L=0

4925 IF Runvar(Run,2) THEN

4932 FOR L=0 10 Niso ! find focussing-peak index}
4535 IF Magnet(L,1)=Runvar(Run,2) THEN 4950

4938 NERT L

4941 G070 Abort
494¢ END IF

4947 |

4950 Cf_isesl

4953 Takeup_cf:lhere=
4956 =(f_isc

4959 IF NOT Repeat_run THEN

4562 Barrel wiggled=0

4965 B=100-90%8b_like

4968

4971 I take up center-filament to target-current

4974 IF Preheated(Sanple,1) THEN CALL Filament(2#R,Preheated(Sample,1}, .5,1)
4977 CALL Filament(R,Runvar{Run,%), .4,1)

4980 IF Subflag AND Barrel wiggled THEN Rbort

4983 IF Subflag AND NOT Barrel wiggled THEN

4386 Uiggle barrel(Barrel position,Nfils,I t,Flag(x),Mu$(x})

4989 IF FNFiltest(Nfils,Flag(i))=0 THEN Rbort

1997 GOTO 4977

4995 ENDIF

4998 END IF

5001 Tuneup_cfonlyslhere=5

5004 If Runvar{Run,2) AND Runvar(Run,3) THEN ! work with focusing isotope
5007 IF Rb_like THEN 1 a triple-filament rubidium-like runy take up cf to get specified isotape beam from turned-off sides

5010 I wait 1 ninute, get a (non-Re) beam by increasing the center-filament only (sides anly?

5013 Uai t(TIHEDATE, 60, Filament (1) Magnet(Cf_1s0,1),Ruto,Full_auto)

5016 PEPEAT ! center-focus on beam, adjust to required beamsize, pausing

5019 every 0.3 amps to re-center & re-focus.

5022 Center_peak(0,Cf iso) ! center on focusing isotope

5025 Focus(3,2,1,Focnum)

5028 I (Rb-like triple): get the minimum center-filament-only Rb beam {or up to 2 times the specified bean)
5031 Size(Runvar (Run,3),Runvar (Run, 3)%2,0,Filament(13+ .3, Filament(1)+ 3,1,2,30)

5034 UNTIL Subflag{Z OR Filament(1)6.5 OR Filament(1))] S¥Runvar(1,4)

5057 I max. permissible CF current 15 1.5x initial CF current

5040 IF Subflagil THEN Rbort
5043 ELSE 1 not a triple-fil, Rb-like run

5046 |

5049 REPERAT

5052 Center_peak(0,Cf iso) | center on the center-fil-only peak (Re-187)

5055 Focus(3-2#(Repeat_run=1),2,1,Focnum)

5058 Size(Runvar (Run,3)/1 .1, RunvarRun, )1 .1,0,Filanent(1)+ 3,Filament(D)+ 3,1,10,5) | adjust the cf-only bean size to wit

hin +/- 104 of spec.

5061 UNTIL Subflag(Z OR Filament(136.5
5064 IF Subflag)l THEN Rbort

5067 Forus(3,2,1,0)

5070 ENDIF

5073 ENDIF

5076 END I

509t

5082 S=0 | calculate sum of isotope-values to see if a Pb-4-6-7-78 run
5085 FOR I=1 70 8

5088 5=G+Run_iso(Run,DD

5091 NEWT I

5094 L=Rf 1 work with reference-isotope
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527 Order(M)=I | order of data-taking isotopes in Magnet array
5280 G010 5289

5283 ENDIF

5286 HNEXT J

5289 NEKT I

5297 RETURN

5295 |

£29¢ Loop

5301 CALL Rough(l,Peaki*),E,Bata daly,N,Order (%))

5304 IF [ THEN ON 1+Ruto GOTO Bmc,Recover_bmc

5307  Rank(Rp,Peak(*),L N, Mip,Ref,Order (*),Hagnet (*))

5310 Center_peak(1,L)

£313  Focus(3,2,1,Facnum)

5316 [nter_heam(Counts,Mv,L,1,0)

5319 IF Mu310 THEN

5322 (ALL Center_harrel(Sampie)

5325 If Subflag=1 THEN Rbort

5328 END IF

5331 GRAPHILS OFF

5334 £XIT IF Subflag=0 OR Subflag=4

5337 IF Filament(Hfils) Runvar(Run,13) THEN fAbort

£340  CALL Filament(100-99%Rb like,Filament(Nfils)+ 1~ 05#Rh_like, .Z5,Nfils) | if no beam, raise filament current & try again
5343 END LOOP

5246 !

5349 (ALL Roughtl,Peak(*) [, Data_daly,N,Order(#))

5357 IF £ THEN ON 1+Ruto GOTO Bmc,Recover_bme

5355 Rank{Rp,Peak(*),L,N,Mip,Ref,Order (#) Magnet(+))

5358 Center_peak(l,L)

5361 |

5364 Retake: | Pre-data-taking beam tuneup, all blocks

5367 Uhere=12

5370 Goer=1

5273 1_t=1

5376 fbort_count=0

5379 Target=Filament(Nfils)+(Block>0)*Runvar (Run,18)#(Decay{Runvar (Run,23)) | new sample-fil. current
5382 L=Mip ! work with the most-intense peak for beam tune-up & beansize checks
5385 Correct(Ff$(x) Mug(x),Filanent (*) Magnet(L,2) ,Mu,1,Coarsenag(l),Foc(*))
5388 Ff=F1lament{Nfils)

5391 GOSUB Crilabel

5394 IF ABS(Target-Ff)y 0001 THEN CALL Filament(Z,Target, .25,Nfils)

5297 GOSUB Checkflags

5400 6070 Check_re

5403 |

5406 Checkflags:FOR I=1 10 3 ! check flags 3 times in case of GPIQ dropouts
5409 CALL Flag(flag(*),Muw

5412 Ok=FNFiltest(Nfils,Flag(l)}

5415 IF Ok THEN

5M8  Fail_checkfiags=0

5421 RETURN

5424 ENDIF

5427 UAIT 2 | wait 7 seconds before next check

5430 HEXT I

5432 PRINTER IS Prir(2)

5436 PRINT USING "5/,13K,K,5/"; “sxexx FAILED *CHECKFLAGS® FILAMENT-FLAG TEST swwsx”
5439 PRINTER IS CRT

5447 fail_checkflags=!

5445 GOTD Abort

5448 |

5451 Check_resIF (Nfils=2) AND (Runvar(Run,Z}=187) THEN

5454 Uhere=13
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5097 Pb_4679=(Ref=200)%(5=825) | Pb_4678=1 if a Pb-206/207/208/204 run
5100 Correct(Ff$(x), Mg (x),Filanent{x),Magnet(L,2},0,1,Coarsenag(l),Foct#))
5103 |
5106 Uheresh
5109 Currl:Barrel_wiggled=0
5112 GRAPHICS OFF
5115 IF Runvar(Run,6){F1lament{Nfils) THEN CurrZ
5118 IF Runvar(Run,621.5 AND Runvar(Run,7)<30 THEN CALL Filament(28,.7,1,Mfils) | take up to .7 amps rapidly 1f targei)]1 .S amps
5121 IF Preheated(Sample,Nfils))filanent(Nf1ls) THEN CALL Filament{Z#Runvar(Run,?),Preheated(Sanple,Nfils), 4,Nfils)
5124 uhere=7
5127 Curr_la:(ALL Filament({Runvar(Run,7:),Runvar(Pun,§7, 25 Nfils} ' first farget-current for sample filament(s)
5130 IF Subflag AND Barrel_wiggled THEN Rbort
5133 IF Subflag AND HOT Barrel_wiggled THEM
5136 Uigole barrel(Barvel position,Nfils,1_t,flagf*) Hab(x)}
5139 IF MHFiltest(Nfils,Flag(l))=0 THEN Rbort
5147 Barrel wiggled=1
G145 GOTO 5127
5148 DND IF
5151 Start_wait=TIMEDATE
5154 1
5157 Uhere=g
5160 Uaitl:Uait(Start_wait,Runvar(Run, 83#60,F ilanent (ifils) Magnet(L,1},Auto,Full auto)
5163 !
5166 Uhere=9
5169 CurrZ:Barrel_wiggled=0
5172 TF Runvar (Bun,9)¢Filanent(Nfils) THEN Start
5175 CALL filament{(Runvar(Run,103),Runvar (Run.3), 25,Nfils) | second target-current for sample filament(s)
5178 IF Subflag AND Barrel wiggled THEN Abort
5181 IF Subflag AND NOT Barrel wiggled THEM
5184 Uiggle harrel(Barrel position,Wfils,I_t,Flag(s),Mug(x))
5187 IF PNFiltest(Nfils,FlagC1))=0 THEN Abort
5190 Barrel wiggled=l
5193 €070 5175
5196 END IF
5199 Start_wait=TINEOATE
5202 1
5205 Uhere=10
5208 UaitZ:lait(Start wait,Runvar(Run,11)#60,F1lament(Nfils) Magnet(l,1),Ruto,Full auto)
g1t
5714 1
5217 Startslhere=1l | filaments at running-currents, start funing-up beam
5220 GOSUE Mstart
5223 IF N{Z THEN
26 TORI=1 702
5229 PRINTER 15 Prir(D}
5232 PRINT USING "10/,6K,K,8/";"  PROGRAM ERROR - INUALID ISOTOPES PASSED FROM RUN URRIRBLES
5235 NERT I
5238 PRINTER IS CRT
5241 Superduperclunk
5244 GOT0 Abort
5247 END IF
5250 G070 5298
5253 4
5256 Mstart:Good_blocks=0
5259 Yerygood blocks=0
5262 N=0
5265 FOR I=1 70 Niso ! caloulate number & order of data-taking isotopes in the R-array
5268 FOR J=L 708
LYAg) IF (Run_iso(Run, S300Y AND (Magnet<I,1)=Run_iso(Run,?) THEN
5274 H=h+1
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5628 MsMu
5631 Hu=Mxaly_ok{Grder({))
5634 OUTPUT :Mm$CHu,I_t)
5637 I Mu<H THEN URIT 6
5640  Center_peak((K=1),0rder (k)
5643 IF Subflag=4 AND NOT Ruto THEN Skey bme
5646 I Subflag=1 AND Ruto RND ¥=1 THEN GOSUB Checkflags
5649 Badcenter:If Subflag=l AND NOT Auto THEN Uncentered_pks(K)=1 ! couldn’t center on Kth isotope
5652 IF NOT Ruto AHD K=1 AND (Blocknumber/4=INT(Blocknumber/4) OR Focnum=0) THEN CALL Focus(2,1,1,Focnum) | focus every 4th black
or if unfocused
5655 IF Beaw window AND NOT fAuto BHD (K=1) AND (Blocknumber:1) THEN
5658 L=Mip ! restrict beamsize to specified window (manual only)
5661 izellnin,lmax, 0,6, (Frax) Nfils,10,15)
5664 IF Subflagdl THEN fbort
5667 END IF
5670 IF K()1 AND Subflag AND Buto THEW
5673 PRINT Nuclide$(Grder(K));Magnet{Drder(X),1):"NOT EXPLICITLY CENTERED";CHR$(13)BCHRS(1D)
5676 Magnet(K,2)=MagnetD{K)-HagnetO(Mip)+Hagnet (Mip,2)
5673 LND IF
5682 NEKT K
5685 |
5688 IF NOT Auto RAND SUM{Uncentered_pksi=N THEN
5631 PRINT USING "2/,K,2/":THBIS("sswmexxux(ANT CENTER ANY PLAKGwsstwumwnxnse")
5694  Superclunk
5697  GOTO Bme
5700 END IF
5107 1
5706 Scan_all=Autox(Black<Z)+(NDT Auto)*{(Roughscan_done=0) OR (SUM(Peak)=0) =0 if rough ratics of these isotopes are already know
i
5709 CALL Rough(Scan_all,Peak(#),E,Data_daly,§,Order(x))
5712 IF £ THEN ON 1+Ruto G0TO Buc,Recover_bme
5715 FOR I=1 70 8
5718 Lastblock_iso(I)=Run_iso(Run,1)
5721 NENT I
724 IF Scan_all THEN | calculate rough ratios
5727 Rank{Rp,Peak(*),L,N,Hip,Ref, Order (*) Hagnet(x))
5730 FORI-1 T0H
5733 IF 1)1 THEN Pksuitch_ratio(I-1)=Peak{1)/Pesk(I}
5736 Data_iso(I)=Hagnet{Order{I},1
5739 HEKT I
5742 IF Pb 4678 AND Data_iso(4)<>204 THEN Pb_4678=0 ! don’t treat as natural-Pb run if 204 isn’t the least-intense pesk
5745 ELSE ! calculate beamsizes for all peaks using first rough-scan ratios
5748 FOR I=2T0H
5751 Peak(I)=Peakil)/Pksuitch_ratio(I-1)
5754 NEXT T
5757 END IF
5760 IF Peak{1)(((Daly=0)#10+(DalyXD)x2) THEN ! if MIP-center didn’t recalibrate mag-settings, normalize mag-settings for all other
isotopes to MIP
5763 FOR I=1 TD Hiso
5766 IF IOMip THEN Hagnet(I,Z2)=Hagnet((I)Magnet(Mip,2)-MagnetlMip)
5763 RERT I
5772 END IF
5775 1
5778 Take data:lhere=17 ! take isctope-ratio data
5781 GOSUB Printtime
5784 Yalid_block=Block
5787 IF Fil_in=Filanent{Hfils) AND Data daly=Daly_out AND NOT Ph_4678 AND (TIMEDRTE-Blackend (240 AND ((NOT Ruto)*(Blocknumber?1)
0R Auto#(Block>@)) THEN
5190 Share_bkgrds=1
5793 ELSE
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£457 Rel:l=0 1 adjust size of Re-187 beam using center-filament

5460  Corvect(F{${e) Hupx),Filament(x),Magnet(8,2),Mu, 1, Loarsenag 0y, Fac(*))
5463 WRIT 2

5466 Size(Runvar(Run,3)/1.1,RunvarRun,33%1 .1,0,18,6,1,10,15)

5463 IF Subflag)l THEN Rbort

5472 Corvect{Ff$(*),Mn${%),F1lament (*) MagnetMip,2) Mu,1, Coarsemag(l),Foc*))
5475 END IF

5478 URIT Z

5481 |

5484 Sflal=Mip | adjust sample-fil-currents for specified beam

5487 Uhere=14

5450 IF Block=0 THEM

5493 REPEAT

5436 | bean-size adjust before lst-blocks re-check for MIP every .1 amp, in
5499 ! case of large isobaric interferences

5502 Size{Runvar(Run,14),Bunvar{Run,15%,ABS(Runvar (Run,17)7,Runvar (Run,16),Filanent(Nfils)s 1, NFids, (Runvar (Run,100),10;
5505  Sizeflag=Subflag

5506 IF Sizeflag’Z THEN Abort

5508 CRLL Rough(1,Peak(*),E,Data_daly,N,Order (*))

5511 IF £ THEN Recover_bnc

5514 Rank(Rp,Peak(*),L,N,Hip,Ref,Order (), Hagnet (x))

5517 UNTIL Sizeflag{? OR Filament(Nfils))=Runvar(Run,13)

5820 IF Sizeflagyl THEN Rbort

5523 ELSE

5526 IF Reduced current=0 THEN CRLL Size(Runvar(Run,14),Runvar(Run,15),ABSRunvar (Bun, 1773, Runvar (Run, 167, Runvar (Run, 133 Nf11s, (Ru
nvar (Run, 103,10

5529 1 Bean-s1ze adjust after ist-block

5532 IF Subflagsl THEN Abort

5535 END IF

5538 Subflag=0

5041 Start_wait=TIMEDATE

5544 IF Block THEN CALL Center_peak¢i,l)

5047 CALL Decay(Reduced_current,Flash,Runvar (Run, 14}, Runvar (Run,23),17,Block}
5550 IF Subflag THEN Rbort

5353 IF Block(2 R Flash OR Block/4=IHT(Block/4) THEN ! focus st block, every 4th block 4 after flash
5556 Center_peak(1,L)

5559 Focus(3,1,1,Focnuny

5562 END IF

5565 IF Block/6=INT{Block/6} THEN

5568  Center_barrel{Sample} | center barrel svery bth block

5571 IF Subflag=1 THEN Rbort

5574 END IF

5577 TF ABSCFf-Filament(Nfilsy){.0001 OR Block=0 THEN

5580 IF Reduced_current=D THEN CALL 5ize(Runvar{Run,14},Runvar<Run,15),ARS¢Runvay (Run, 177}, Runvar{Run,16),Runvar (Run, 137, Mils, (Ry
nvar (Run,10)),10)

5583 IF Subflagl THEN Rbort

5586 END IF

5589 1

5592 IF Block=0 THEN

5595 Duait:ihere=15 FDRTA-URIT™

5598 IF Runvar(Run,12) THEN CALL Uait(Start wait,Runvar(Run,12)%60,F1lament (Nfils),Nagnet(L,1},Auto,Full_auto)
5601 END IF

5604 1

5607 Goslhere=16 | final peak-centering & quick scan hefore data-taking block
5610 GRAPHICS OFF

5613 Nsets=Runvar{Run,227

Shl6 |

5619 Mgo:MAT Uncentered pks= (07

5622 Mip=0rder (1)

5625 FOR K=2-(ND1 Block) OR <NOT Rute) TO A
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5964 I Aver(I))0 THEN ! protect against zero-to-power error

5967 IF Auer{D)*Inu{Minrat THEN Minrat=fuer(1)*Inv

5970 END IF

5973 NEWT I

5976 IF Minrat(l THEN Mipheam=FkMinrat

5979 IF Minratd=1 THEN Mipbean=Pk

5982 If MipbeansRunvar(Run,1%) THEN Uerygosd blocks=1+Uerygeod blocks ' #hlocks with good sigmas at MIPOMINBEAM
5985 |

5988 OUTPUT @ USING “4R,47";"$0MU",Good_blocks ! display ¥ of good blacks on the sysmon
5991 FOR I=1 TO Good_blocks ! tootle once for each good bleck

5994 IF )1 THEN URIT .07

5997  BEEP 660,.05

6000 BEEP 720,.05

£003  BELP 660, .05

6006 NEXT T

6009 IF Block{RunvartRun,20) THEN ! haven’t reached MAXS BLOCKS yet

6012 IF (Good_blocks{Runvar(Run,192) THEN Retake ! take more blocks if reguired

6015 IF Yerygond_blocks{Runvar(Run,19) AND Runuar{Run,173¢0 THEN | if default beam <0, then try and get good blocks with beawinin
bean

6018 Runvar (Run,17)=Runvar (Run, 14> | default-beam = min bean

6021 bocd_blocks=Uerygood blocks | reset good-block counter

6024 G070 Retake

5027 ENDIF

6030 END IF

6033 1

6036 Quitz ! finished with data-taking for this run

6039 IF Block=0 AND NOT Outgas THEN Rbort

6642 TF Block1 AND NOT Outgas THEN

6045 Printres(Prir(2),Run,B) ! print out results for this run

6048 HBuerage(l,Norral(*),Candump, L, (Run),Pririx)) | calculate wid averages for this run
6051 END IF

6054 !

6057 Do_next_runzIf Run=37 THEN Finish I 32 runs max.

6060 IF Run_order(1+Run)=0 THEN Finish Uif no next-run defined

6063 Repeat_run=(Run_order{Runt1)=Sample; 1=1 if next run will re-use thiz sample

6066 IF Repeat run THEN Runuar(i+Run,1)=MAK((Filament(Hfils)),(Runvar(1+Run,%))) ! don’t decrease fil-currents if reusing same sa
sple

£069 Run=1+Run ! go on to next rum
6072 If NOT Repeat_run THEN CALL Zero_fils(Filament(#))
6075 GOTO Autcont

6078 !

LT

6084 Abort: | If flags 0K, abort this run, print out machine-status data, 8 go to next run. But first, put 0.2 amps
through any fils with

6087 | less than 0.7 amps, & check the filament-flags.

6090 GRAPHICS OFF

6093 MAT Orig fil= Filament

5096 FOR I=0 10 1

6099 FOR J=1 70 2

6107 IF Filament(I+Z%J-1)(.Z THEN OUTPUT 8:Ff%CT, 0,200
6105  HEWT J

6108 NEXT I

£109 IF NOT Farl_checkflags THEN

6110 CALL FlagdFlag(x) My

6111 URIT 2

6117 END IF

6114 [nter_bean(0,Mu, 1,1 t,1)

6117 IF Mud5 AND Fail checkflags THEN ON 1+(Uhere=12)+2#(Uhere=18) GOTO 6120,Check_re,Badcenter
6120 IF FNFiltest(Hf1ls,Flag(1)}=0 THEN

6123 Badflag=1+Badflag
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5796 Share_bkgrds=0

5799 [ND IF

5802 1 share backgrounds between blocks 1f 1) filament-currents remain unchanged, 2) collector is the same, 2) no more than ¢ minut
es have elapsed

5805 |

5808 Start block=TIMEDATE ! starting-time of hlock

5811 Fil in=Filament{Nfils)

5814 |

5817 | Take isotope-ratio data

5820 Data(Becay,Run_name$(Run?,Ln Blacknumber, Nusherafblocks, Share_tkards,Dump_datagraf,Bad_pressure,Niso,Block,Data_daly,Ph_d678,Ru
m

5823 |

5826 IF Bmc_cut THEN Recover_bmc

5829 IF Next_run THEN Recover_quit

5832 1F HOT Auto AND Bad_pressure THEN Bnc

5835 Blockend_t=TIMEDATE

5038 Block_time=((Blockend t+Gtart block)/2-Start_time)/60 ! “"time" of block, in minutes

5841 GOSUB Printtime

5844 Daly out<Data daly

5847 Reduced current=0

5850 IF NOT Spike THEW PRINT USING "2/

5853 PRINTLR IS CRT

5856 IF Block=Ualid_block THEN ON Rutotl GOTD Bmc,Resume ! If didn’t complete Block

5859 FOR I=N 70 7

8862 RectD=l

5BES  Sigmad(l)=""

5868 Delta$(D)=""

5871 Ratig$(I)=""

5874 fuer(D)=0

5877 NEKT 1

5880 Hn=N#(Spike<>0)#(1+(Sprkedrun_i50(3300)) ! add ratios if a spiked run

5883 IF Spike THEN CALL Spikecorrifuver(»),last aver(x),Ratio(x), Roc(*), Lacc(®),Last_ratio$(x) Delta$(x), Prir(x), (N),Block)
5886 Uritedata(Ruer(*),Ratia$(x),Ffile,Run_nane(Run},SignadCe),Delta(*) Aecl), Pk, Block_time,Filament{Nfils),Block,Run,Sample, (Nn)
,Data_collector,Prir(x})

5889 IF NOT Ruto AND Limit_growth AND (DecayMaxgrowth) THEN CALL Reducel0,(Maxgrowth),F1lament(x) RBunvar{Run,19),Nfils)
5892 ! max. pernissible beam-growth is 1x "MAX GROWTH® for BERMMMINBERM &Block)!; 2x for DEFBEAM(BERM{MINBERM 8Rlock)ls 3x f
or BEAM(DEFBEAM

5895 IF Auto AND ((Pk>=ABS(Runvar(Run,17)7) OR (Decay)=3*Runvar{Run,23))) THEN

5698 IF (Decay’Z*Runvar(Run,23)) OR (Decay Runvar(Run, 23} % {Pk>Runvar(Run,19)) THEN

5501 Reduce(Reduced_current,Runvar(Run,23),Filament (*), Runvar (Run, 183, Nfils)

5904 END IF

5907 IND IF

5910

5913 |

5916 Resume:IF (Block=0) AND Ruto THEN Retake

5919 IF NOT Auto THEW RETURN

5922 |

5975 FOR J=1 TO H-1 | test to see if precision or ratios for this bleck is ok

5928 Sigma=FNSigpar(Sigma$())) | returns sigmak, negative if w/in theor limits

5931 S=Runvar(Run, 21} | max. acceptable sigmameant

5933 IF S)=0 THEN ! theoretical limits 0K in all cases

5937 IF S(Rcc(J) AND SignadD THEN 5988

5940 ELSE ! theoretical limits only OK 1f within tolerance
5943 IF ABS(S)X(Rcc(]) THEN 5988

5946 END If

5949 NEXT J

5952 |

5955 Good_blocks=Good_blockstl != ¥ blocks wath 0K sigmas so far

5958 Minrat=9 .[+99 ! find size of HIP

5961 FOR I=1 10N
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@

6300 PRINT USING "208,3(K,17/";FHCLock_128(TIMESCTIMEDRTEY >, ",  *,DATES(TIMEDATE)

6303 PRINTER IS CRT

6306 GRAPHICS OFF

6309 PRINT USING “187,241R,7,K,7,2408,4/"; ""0RPTS("»" 240}, RPTSC =" 25)8"  AUTOMATIC RUNNING FINISHED “8RPTSC*»", 255 RPT$("=" 240)

gon

6312 FOR I=1 10 10

6315  Uhoop

6318 NEXT T

6321 Mu=l)

6324 T t=2

6327 QUTPUT B:Mm$¢0,2) | switch to cup, integration-time of 0.2 seconds

6330 CALL Filament(1000,0,0,1) ! turn off center-fil

6333 CALL Filament(1000,0,0,2> 1 ° " side "

6336 DISP ! to delete 1nualid fil-curr display

6339 IF Runyl THEK GOSUB Result

6342 futo=0

6345 Full_auto=0

6348 PRINT USING "187,241R,/,%,/,241R,8/"; ""ARPTS("+" 2400, RPTSC"*" 25)8"  AUTOMATIC RUNNING FINISHED “BRPT$("x",25),RPT$("*",240)

g

6351 (ALL Pattern

6354 G070 Bme

6357 1

6360 Crilabel:PRINTER IS CRT

6363 QUTPUT 2:Clear$;

6366 PRINT USING “98,20,458,15%,60,20,K,/"s "BARRELE“BCi%8" " ,Sample,” "BCn%4" “BRun_name${Run)L1,401, "BLOCKE"8L1$,1+BLock,Cn$
6369 RETURN

6372 1

£375 Frinttime:PRINTER IS Prir(Z);WIDTH (B0)

£378 PRINT USING "K,K"sCHR$C27H8"3k0S" ,RPTSC™Y" 208" "sPNClock _I128(TIMESCTIMEDATE))E" "BDATESCTIMEDATEXR" "§RPTS("K",28)
6381 RETURN

6364 |

£387 Off_preheats | turn preheat filaments doun to zero

6390 IF Filament(3) OR Filament(4) THEN PRINT USING “5/,6,K,2/":CHR$(130)8"PREHEAT-FILAMENTS HAUE BEEW ON FOR TUD HOURS--  TURNING
OFF"8CHRS(128)

6393 If Tilament(3) THEN CALL Filament(20,0,0,3) I center-preheat

6336 IF Filament(4) THEN CALL Filanent(20,0,0,4) | side-preheat

6399 RETURN

5402 !

6405 Reten:RETURN | Oummy RETURM

5408 (learbncsb0SUB Clearall

6411 GOTO Buc_t

6414 EHD

6417 |

4420 !

6473 Endmain: | wmmsxsmennsx [ND OF MATN PROGRAM #sssasmmmssshamshsns thursnsns

6426 Center:SUB Center_peak(Recalibrate,INTEGER ()

6475 OPTION BASE 1

6432

6435 1 Tind magnet position for center of peak

5438

6441 COM /General/ 7$,INTEGER Prir(x),Subflag,futo,full_aute,Foci),I 10

6444  COM /Specs/ Mx(0:1),Ions,Ze(0:1), Noise((:1)

6447 COM /Daly/ INTEGER Mu,Daly,Me$(0:3,2)[8],0aly_ok(D:24),F{$C0:1, 20041

£450  COM Magnet/ Mcoef(x) INTEGER L,Rside,Peak_inter,Coarsemag(0:1),Magnet(0:24,2),Coarse

6453 COM /Filaments/ Filament(x) Fil$(x) INTEGER Nfils,F8

6456 COM /Keyboard/ Cn$,Ci%,Cb%,Cu$,0%,Clears

6459 INTEGER B,Base,Pr

6362 REAL Peakside(Z)

6465  DATA 0,0,0,0
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6468 BEAD Humber_tries,Subflag,Ualy_tested,fscape

6471 FOR I=2xfutoxfull_auto 70 13

6474 DN KEY T LABEL "" CALL Clunk

6477 NERT I

G480 OFF KED

6483 OFF KNOB

5486 ON KEY 9 LABEL *  ESCAPE" GOTC Escape_center

6488 L=C ! order of peak in the Magnet-array

£492  PRINT "CENTERING ;CHR$(179):Magnet(L.1);CHR$(128)," (starting value is ";URLS(Magnet(L,Z)38")"
0495 M=hy

6998 As=Hsidex(LOO)+37x(NOT L) 1 1f Re-187, use & half-peah offset of 37
6501 Hu=MuxDaly okiL)

6504 Lxlsfagnet(L,D

6507  LxZ=bxl

6510 B=Magnet(L,2)

6513 IMAGE "s0FJ)",4Z

g516 !

8519 Correct(Ff$(x) Mn$(x),Filament(*),B,Hu, 2, Coarsenag(LOD)  Foclx))
6522 IF MudM THEN HAIT 6

525 FOR I=1 702

6528 Enter_bean(K,Mu,L,2,Pr)

6531 IF Pry1 THEH 6519

534 NERT I

6537 IF NOT Oaly_tested AHD HOT Mu AHD HMu{10 AND Daly THEM

6540 Miest

6543 laly_tested=1

654p  GOTO 6525

6549  END IF

6552 Humber_readings=1+5x( (Mu=0)* ((Myd10)+ Mud30* MudLy )Mo ((HuC3 Mo+ Mo 2000 | number of 2-sec integrations on each side
of peak

6555  OUTPUT 8;Mm${Mu,2)

6558  Centered=0

g56L

6564 REPERT

6567 MAT Peakside= (0}

6570 FOR J=1 702

£573 QUTPUT B USTHG 6513:B+(2¢)-2)xfis

6576 FOR T=1 T0 Humber_readings*l

6579 Enter_bean(},Mu,L,2,Pr)

6582 IF Pry1 THEN 6519

6585 If 101 THEN Peakside())=Peakside(J)+Mu/Nunber_readings
6588 NERT 1

6591 PRINT DROUND(Peakside()),3)s

6594 REXT )

6597 Number_tries=Humber triestl

6600 Toler=(Hu=0)% Z2+Mux 006

6603 IF (Humber_tries)30) OR {{Peakside(1){Toler) AND (Peakside(Z){Toler)) THEN
6606 PRINT USING "2/,3¢K)"s"wwxx CRNT CENTER ", Magnet(L, 13" wexs”
6609 IF Full aute THEN CALL Clunk

6612 Subflag=1

6615 SUBEXIT

6618 END IF

662t !

6624 Sumsides=Peakside(1)+Peakside(2)

6627 Diffsides=Peaks1de(2)-Peakside(li+1 £-9

6630 IF ABS(Diffsides){ .018%(1+Number_readings)*Sunsides THEM Centered=l

6633
6636 Steprult=1+1 5% (Sumsidesy(Ix(Mu=0)+ t¥Mu} AHD (Sumsides/ARS(Diffsides)-1(.020)
6635 I increase hunting step if difference in peakside intensities 1s large

6642 Z=Stepmult> 21xRsx(Diffsides)/(Sunsides+ (NOT Sumsides)) ! .21 1s “hunting" rate
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6645
6648
6651 |
6654
B657
6660
6663
6666
6663
8672
5675
6678
6681
6684
6687
6690
6633
6636

B=B+Zx(ABS(Z)>=1)+SENCZ)#(ABSCZ (1Y
IF B=Lx2 THEN Centered=1

Lx2=Lxl
Lx1=B
PRINT TRB(37):B
UNTIL Centered
{
FRINT TABC37)5Ci%:0;Cnd; CHRECLIBCHRECLD)
Hagnetil,2)=B
IF Recalibrate AND L AHD ((Mus0)={Mu10) R Mux(My)2)) THEN
I if good beam, use new mag-value to estimate mag-setting of all peaks
Heoef (1)=Mcoef (1)+(B-FHIsonagMeoef (), (Magnet(L,1))))
FOR I=1 10 24
M=Hagnet(I,1}
IF ¥ THEN Magnet/I,2)=Mcoef (1)+Mx Mcoef (2)+Mcoef (3)+1)
NEXT T
END IF

6699 Done:Correct(F{§(x) Mn$(#) Filament(#), B Mu,I_t0,Coarsemag(LO0)  Focl* )}

6702
6705
£708

IF NOT Auto THEN BEEP 500, .03

SUBEXIT
{

6711 Escape_center:Subflag=4

6714

6070 Done

6717 SUBEND | s

6720 1
67231

6726 FocussSUB FocustMax_cycles,Min_jump,Quick,Foc_number)

6729
6732
6135
6738
6741
6744
6747
6750
6753
6756
675

6762
6765
6769
&771
&774
6777
6780
6783
6786
6789
6792
6795
6798
6801
6804
6607
&910
£813
6816
6819
6872

OPTION BRSE 1

(M /Generals Z8,INTEGER Prir(#),Subflag, futo,full auto,foc(*),I t8
COM /Spesss Mx(0:1), Tons, Ze(Bel ), Noisel0: 1)

COM /Dalys INTEGER Mu,Daly,Mn$¢0:3,2)081,0aly_ok(0:24),F$¢0:1, 23041

COM Magnet/ Meoef (%), INTEGER L,Aside,Peak_inter,Coarsemag(Q:1),Magnet(0:24,2),Loarse

COM /Filaments/ Filament(=),Fil${*) INTEGER Wfils,F8
|
INTEGER Tempfoc(8),last junp,Lastjump butl,Lastjump_butZ,I,Pr 0, Use(®),1 {
0IM Peak(3)
gaTa 1,1,1,1,1,1,1,1,64,20,0
GCLEAR
OFF KNOB
READ Uselx),Offsetl,Maxtry, Subflag
IF Foc_number=0 THEN First_focus=l
FOR T=Ruto#full_autox? T0 19

ON ¥EY T LABEL "" CALL Clunk
NERT 1
OFF ¥BD
QUTPUT KBOsCHR$(255)6CHRS(75);
ON KEY 9 LABEL " ESCAPE™ GO0 7428
M=Daly_ok(L)
MAT Daly_ok= (0)
laly_ok(L)=H
[=Coarsenag(L{D)
PRINTER IS (RT
TMAGE "$0F",4R,4Z
MAT Tempfoc= Foc
CALL Correct(Ff$(x) Hu$(x), Filament(*) Magnet(l,2) M, 2,0, Foctx )
CALL Enter_beam(Tount,Me,L, 2,1
T_t=(MuCLD+ (M40
IF My<20 AND HOT My AND Daly THEN

(ALL Mtest

40
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6825 IF Mu=0 THEN UAIT &

6828 GOTO 6813

6831 END IF

6834 I Mux(Mu< 023 OR CNOT My=(HuC 8) THEN ! Scan trigger at .07 st/ 8ul
6837 1

€840 Mu=(Daly)(:

6843 CALL Carrect(Ff$(x) Hub(e),Filanent (#) Magnet(L,2),Mu, 2,0, Foc(*))
6844 Scan=1 | if no apparent bean, scan each plate until a bean 15 found
6849 DATA 3,6,4,5,2,7,1,8 ! order of plates for panic-scan

6852 ON KEY 4 LABEL " SKIP PLATE" GOTO 68%4

6855  RESTORE 6849

858 FOR I=1 1D 6+Nfils

6861 READ Plate

6864 If UsedPlate) THEN

6867 FOR J=460%(Plate=8) T0 999-459«(Plate=8) STEP 10-6#(Plate=1-B¥(Plate=8)

6870 QUTPUT B USING 804:;Z8010-Plate,10-Platel,]

6873 CALL Enter_bean(¥,Mv,L,2,Pr)

687 ISP “"SCANNING TO FIND BERM-  PLATE"sPlates™=";J;1RB{45); "BERM ="+ DROUND(MY,2); "nl"
6879 0N Pr GOTO 6882,6942,6810

6882 IF Mue(Mud 02) OR CHOT Mud=(ud 8) THEN 6912

6845 NERT J

6888 QUTPUT 8 USING 6804:Z8010-Plate,10-Platel,Tempfoc(Plate)

6891 END IF

6894 HERT I

6857 PRINT USING "/,¥,2/":FNHSC"UNRBLE TO FIND BEAM")
6900 Subflag=l

6903 Clunk
6906 SUBENIT
6909 !

8912 Foc(Plater=J+10-6%(Plate=l) | found a beam during the panic-scan

6915  Tempfoc(Plate)=Foc(Plate)

6318 EHD IF

Bzt

6924 I First_focus THEN

927  Graph_ymax=4

6930 VYmax=10000

6933 braph_ymin=-Z#My

6936 ¥nax=600

£93%  ELSE

69427 Graph_ymax=Mux(1 3+ S#(Foc_number (2}

6945  Ymax=braph_ymax

6948 IF Graph_ymax}l £+4 THEN Graph_ymax=1.[+4

6951 Hnax=300

5954 Graph_ynin=0

£957 END IF

6960 V=M

963 CALL Axes(20,100,8,100,0, Rnax, 6raph_ynin,Graph_ymax, "STEP (ION OPTICS FOCUSY", s "BUALS(Magnet(L,1)),0,Mu, (First_focus))
6966  Foc_number=1+Foc_number

6969 [SIZE 2.8

6972 1
6975 FOR Cycle=1 10 Max_cycles

6978 Change=0

£981 Factine=foctine+10

6984 Ma=Mu

£987  IF Cycle>l OR Scan THEN

6990 CALL Correct(Ff${x) Mng(x) Filament(¢) Magnet(L,2) Mu,1_t,L,Foct*))
6993 [ALL Enter_beam(X,Mv,L,I t,1

6996 IF NOT First_focus RHD Mudi.Z#Ymax THEN
£999 Ymax=2¢ty

7002 braph_ynax=Ynax
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7085
7008
011
014
7017
702

7023
7026
7029
7032
7035
7038
7041
7044
7047
7050
7053

IF Ymax)L .E+4 THEN Ymax=1 .E+4
Foctine=0
Kax=Hmaxx 7
{ALL Axes(20,100,8,100,0,Knax,,Yrax, "CYCLE", "wU BERM",0,Mu,0> t draw plot-box for graphics display
END IF
END If
DffsetO=0ffset0/(1+{0f fset0d16))
Hin_jump=Min_jusp/(L+Man_jumpd1)) | resclution, in focus units
I t=1+HuxcHud3)+ (NOT Hudx(Mydis)
IF Hu RND Baly RND (P>40) THEM
Hu=0
faly_ok(L)=0
END IF
CRLL Correct(Ff$(x) Ma$(x), Filament () Magnet(l,2) Hu,I_t,C,Foctx))
IF Mad3Mu THEN UAIT 6

( KEY 4 LABEL " SKIP PLATE" GOTO Flate_done
|

7056 Plates: ! optimize beaw for each focusing-potential

7059
7062
7065
7068
7071
7074
itk
7080
7083
7086
7089
7092
7095
7098
e
7104
e
7118

FOR Plate=1 T0 6+Nfils
IF (UselPlate)=0) OR (Plate=1)#(Cycle=1) OR (NOT Quick)*({Plate(}1}*(Flate(2)#(Flate()4)*(Plate()8)) THEN Hextplate
Min_value=4b0x(Plate=8) I minimun allowable value for this plate
Hax_value=939-459+(Plate=8) | maximun " ! o
Point_plotted=0
Foctime=Foctimetd I graphics K-axis (¥ changes)
No=Ho1se(Mu)"Z
{$=24[10-Flate, 10-Platel
ffset=0ffsetl
IF (Plate=B) AND (Dffset)8) THEN Offset=8
IF Plate)! THEN CALL Correct(Ff$(x) Mu$(x),Filanent(x),Nagnet<L,2) Hu, I t,C,Foc(#))
[ATA 1,1,0,0,0
RESTORE 7092
RERD Num_jumps,Jusp_dir,lastjump,Lastjump butl,lastjump_but?
HOUE FoctinesZ,Y+braph_ymax/20
FRINT

LABEL Flate
!

7113 Reset_max:DISP FNHSCURLS(Plate))8" U “;TRABCI0Y;"CYCLE"sCycles "DF“sHax_cycles, "CHANGE: “sChange

16
7119
iz
125

Updoun=0
G0SUB Foc_change

GOTO Mext_jump
|

7128 Toc_change:OUTPUT 8 USING 680408, Tenpfoc(Plate)+Updounxlffset

73t
7134
7137
7140
7143
7146
7149
7152
7155
7158
7161
7164
7167
71
nn
176
7
7182

FRINT URL$(Tempfoc(Plate)+Updown*0ffset);
FOR J=1 TO I t
CALL Enter_bean(¥,Mv,L, 1 t,Pr}
NERT J
0N pr BOTO 7146,7077,6990
Peak{2+lipdoun)=Hy
PRINT TRBCE);URL$CDROUND My, 3+ (Mu>1000)))
Foctime=Foctinetl
IF First_focus THEN
IF HuX0 THEN
Y=LGT (Mu)
ELSE
Y=-Hy
EHo IF
ELSE
Y=Hy
END IF
IF NOT Point_plotted THEN
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6126 I Badflag=! THEN | re-find sample & try agamn

6129 FOR Y=2 101 STEF -1

§132 FRINTER IS Prir(Y)

6135 PRINT USING “37,3(K3,3/"<"»» NO FILAMENT-CONTACTS (sample ",Sample,”) -- TRYING T0 RECOUER BY RE-FINDING SAMPLE =»*
6138 HERT Y

6141 Superclunk

6144 Find(C,Sample,Nf1lz, Subflag, Filanent i), )

5147 IF Subflag THEN Give_up

6150 !

6153 FOR I=1 70 4 1 take up f1l-currents to 1mitial values

6156 IF ¢I=1 AND Nfils=L) 00 (1=2 AND Nfils=Z) THEM

6159 ! take up sample-filament rapidly to 857 of orig. curr. then slouly to onig. curr
6162 CALL Filament(200, .85Qr1g filcly, 5,(I0

5165 CALL Filamentei,0rig_fildDd, 5,00

5168 ELSE

6171 IF FLAIY THEN CALL Filament(200,0rig_f11¢1), 5,¢In

6174 END IF

6177 NEXT T
6180 IF (Filament(3)=0) AND (Filament(4)=0) THEN CALL Uart(TIMEDATE,15,F1iamentNt1ls, Magnet(L, 1}, Ruta, Full autos
6183 6070 Resume_auts

6186 END IF
6189 END If
p192 i

6195 Gve_up2fOR ¥=1 T0 7
6198 PRINTER IS PrircY)
6201 PRINT USING "34K,/»";RPTS("«", 801 ,RPT$( <" 80, RPTS("+" 80)
€204  PRINT "»wx+ RBORTED RUN FOR BRRPELA":Sample:"  BUNH":Run;"swxs"
6207  PRINT "CENTER FIL =";F1lament(1y,"SIDE FIL =":F1lament(2),"TINE IS "sPNClock 1Z8(TIMES(TIMEDATEY
6210 PRINT DROUNDCMu,2)s"wl"sHagnet(L,1)s"BEAN, Uhere="1Uhere
213 PRINT USING "K.2/.B{30,3%),7,8(40,28), /" "FOCUSING UALUES:".1,2,3,4,5,6,7,8,Foci»)
6216 PRINT LSING “/,ZCK, /), K"+RRTS("«" BO),RPTS("+" 80} RPTS("«" D)
5219 IF ¥=1 THEN CALL Superclunk
6222 NEXT Y
6225 GOSUB Key_escape
5228 FOR I=1 10 40
6231 URIT 2
6234 NEKT T
6237 I Block THEN
6240 Printres(Prir(2),Run,b)
6743 I Block>! THEN CALL Ruerage!l,Hormal(®) Candump,E, (Runs,Priris})
6246 ELSE
6249 Uritedata(Ruer(*) Ratio$(*),Ff1le,Pun_name$‘Run),S1gnad(#),Deltabe) Aecr«d Pk, Block_time,Filament<Nfils},Block,Run, Sanple, N,
Data_collector,Prirish)
6252 END IF
6255 IF NCT Outgas AND Goer=0 AMD Mu<Z AND (FilamentNfils)iRunvar<Run,12) OP Filamentr1206) THEN Bbort_count=Rbort_count*l ' § of
successive no-bean aborts
5258 If Rbort_count<2 OF Just_outgassing THEN Do_next_run
6261 |
6264 FOR Y=2 70 1 STEP -1
6267  PRINTER IS Prir(Y)
5270 PRINT USING “10¢,K,2/"sFNBIS(" «wxxRUTO OFERRTION SUSPENDED -- 2 SUCCESSIUE NO-BEAH ABORTSwewx
5217 PRINT USING "K,2/";"(press RECALL key to resume autc-operation)”
6276 NEXT ¥
6279 Superduperclunk
6282 Zero_filstfilament(*))
6285 5070 Bmc
6Z88 !
6291 1
6294 FinishaPRINTER IS Prir(2)
257 PRINT USING "¥,47,%0R,/,6%,K,7,408, 2/, K" sCHRE C2T)8 "Rk 15" BPTS("+" 40;," AUTOMATIC RUNNING FINISHED",BPT$("+" 40} CHRS/27)8"4k0S
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7185
7188
7151
7194
1y
7200
7203
7206
7209

HOUE Foctine,Y

Point_plotted=1
ELSE

JRAY Foctime,Y
END IF
Hum_jusps=Hum_jumps+1+(0ffset=Min_jump}
IF Nun_junpsifaxtry THEN Plate_done

RETURN
{

7212 Mext_jumpsA=(Plate()8)*(FRLimit{TenpfoctPlatei+2xJump_dirx0ffset,Min_value,Max_value)=0}

215

7218

rapidly

[
7224
(A
7230
7233
7236
7239
7242
7245
7248
7251
7254

B=(Last junp=Updown=(ffset #{Last junp_butl=Updownx0ffset)«(last junp_butZ=Updoun«dffset)
IF A AND B THEW Offset=2«Dffset | double offset if last 2 offsets stayed the same, in order to converge on true max more

|
IF FLinit{Tenpfoc(Plate) Jump_dir=0ffset,Min_value,Max_value) THEN 1 new value not within limits- reduce offset
IF NOT Tracking_incr THEN Change_offdir
Dffset=0ffset/ {1+ {0 fset Min_jump))
ON 1o(0ffset{=Min_jump} GOTD 7224,Flate_done | plate focused if can't reduce offset any more
END IF
Updoun=Jump_dir
GO5UB Foc_change
Lastjump_butZ=Lastjump_butl
Lastjump_butl=Lastjump
Last junp=tpdoun*Dffset
If (Peak(Z+Updown) Peak (Z)+FRDiff (Peak(2),Peak(Z+Updoun),No,I_t,Ions)) AND NOT FHLimit(Tempfoc(Plate)+Updoun®ffset,Min v

alue,Max_value) THEN

7257
beam
7260
7263
7166
7269
7272
7275
7278
7281
7284
7287
7250
7253
729
7293
7302
7305

b if new plate-setting gives a beaw greater that the previous-max + theor. noise, then define as the new max-setting

Peak(2)=Feak(2+Updoun)
Peak(1)=0
Peak(3)=0
Tempfoc(Plate)=Tenpfoc(Plate)+Updounx(ffset
6070 Next_jump
END IF
Offset=0ffset/(1+(0ffsetMin_jump))
IF FHLinit(Tempfoc(Plate)-Junp dir=0ffset,Min value,Max_value) THEN
b if proposed new setting isn’t within permissible limits of this plate, cut offset in half again
Offaet=Gffset/(1+(0ffsetMin_jup?)
ON 1+(0ffset<{=Hin_jump) GOTO Reset_max,Plate_done
END IF
|
Updoun=-Jurp_dir ! change offset direction
S05UB Foc_change
IF (ABS(Peak(3)-Peak(2))(FHDiff{Peak(Z),Peak(3),No,I_t,Ionsy) AND ABS{Peak(1)-Peak(Z)CFNDif{(Peak(2),Peak(l} No,I_,lons)

) THEN Plate_done

7308

IF Peak(Z+Updoun) Peak(2) THEN

7311 Change_offdir:Tracking_incr=1

7314
B
7320
7323
7326
730
13
7335
7338
7341
7344
7347
7350

Junp_dir=-Jump_dir
IF FLimit(Tenpfoc(Plate)+Updoursiffset,Min_value,Max_value} THEN Plate_dane
Tempfac(Plate)=Tenpfac(Plate)+Updoun*0f fzet
Peak(1)=)
Peak(3)=0
GOTE Next_jusp
END IF
IF Peak(Z)=0 THEN Reset_max
IF Bffsetdin_junp THEN
ffzet=0ffset/2
G0TO Reset_max

END IF
|
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7353 Plate_done:IF Plate)B THEN Hextplate

7356 CUTPUT 8 USING 6804:08,Tempfoc(Plate)

7359 Change=Change+ABS(Foc(Plate)-Tempfoc(Flates) | sum of changes for this cycle
7362 FoctPlate)=Tempfoc(Plate?

7365 NextplatesNEXT Plate

7368 IF Change(24 THEN 7380

731 BEEP 1000, .05

7374 HERT Cycle

37t

7380 FOR I=1 707

7383 IF (Foc(I=0) THEN Lowfoc=Lowfoct]

7386 IF (Foc(D)=9999) THEN Highfoc=Highfoctl

7389 NEMT I

7392 IF Lowfocyl OR Highfocyl OR Lowfoc+HighfociZ THEN

7395 PRINT USING "2/,%";FNB1$("mexxx SUSPECT FOCUS-SETTINGS: POSSIBLE HARDUARE PROBLEMS swxsx")
7398 GRAPHICS OFF

7401 [ALL Beep(16l, .03, .03,50)

7404 END IF

7407 CALL Whoop

7410 OUTPUT 9;Mm$itu, It

7413 PRINT TABHY(26,173;

7416 PRINT USING “8(D,4%),K":1,2,3,4,5,6,7,8,"-PLATE"

7419 PRINT USING "24,8(3D,29),K";Foc()," -SETTING"

7472 DISP

7425 SUBERTT

7428 Subflag=d*(Ruto=0)

31 Brogp

7434 CALL Correct(f{$(=),Mn$() Filament(%),Magnet(L, 2}, Hu,I_t0,C,Foc(#))

7437 GOTO 7410

7440 SUBEND | mmem e e
7443 1

7446 ¢

7449 Barrel:SUB Center_barrel (INTEGLR Sample)

7452 OPTION BASE 1

7455 COM /Genaral/ 24, INTEGER Prirc*),Subflag,Ruto,Full_aute,foc(),I_t0

7458 [OM /Specs/ Mx{0:1),Ions,Ze(0:1) Noise(B:1)

7461 COM /Daly/ INTEGER Mu,Daly,Me$(0:3,2)081,0aly_ok(D:24),F1$(0:1,2304]

7464 COM Magnet/ Meoef(s), INTEGER L,Rside,Peak_inter,Coarsemag(0:1},Magnet(0:24,2),Coarse
7467 (M /Barrels INTEGER Barrel_position,Barrel_posD,Max_barrel Min barrel
7470 COM /Filaments/ Filament(x),Fil8Cx),INTEGER Nfils,F8

7473 REAL F1(4),Barrel_pk(100),P1(2),PZ(D),Flg(2)

7476 INTEGER I,Pr,B,I t,Bmin,F_subflag

7479 DATR 0,0,0,0

7482 READ Subflag,find_flag,F acheck,f bcheck | zero flags

g5

7488 IF Filament(1)<.2 AND Filament(Z){.Z THEN

791 FRINT USING "10/,14K,K,6/";FNHE("SORRY, CAN'T CENTER THE BRRREL WITHOUT R BEAM")
7494 Clunk

7497 SUBERIT

7500 END IF

7503 !

7506 OFF KBD

7509 OFF KEY

7512 OFF KNOR

7515 DEG

7518 RedozBuin=Min barrel+3+4*(Filament(3)+Filament(4730) | Lower barrel-limit
7521 Brax=Max_barrel-7-4#(Filament(3)30 OR Filament()}0} ! Upper barrel-limit
7524 MAT Daly_ok= (0

7527 Daly ok(L)=Hu

7530 Barrelscans=0
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7533

Correct(F§(x) Hu$(# 1, Filanent(x) Magnet(L,2) Mu,1,Coarsenag{L{ 307, Focle))

7536 BrunzQUTPUT 8;Mm$(2+Mu,1)

7539
7542
7545
7548
7551
7554
7557
7560
7563
7566
7569
7572
7575
578
581
7584
7587
7590

7593

759
7599
7602
7605
7608
331
7614
7617
620
%23
626
7629
7632
%35
1638
7641
7644
7647
7650
7653
7656
7659
7662
7665
7658
7671
774
7677
7680
7683

-3

-3

Enter_bean(0,Mu0,1,1,1

IF MuB{15 AND Daly RND (Mu=0) THEN ! small heam- use Daly
fiest
60T Brun

END IF
|

IF NOT Auto AND Mux(Mu0{ 05) OR CHOT Mud=(Mu0<(2) THEN
PRINT USING “10/,6%,K,37";FHHSC"CAN'T CENTER BRRREL ACCURATELY UNLESS A SIGNIFICANT BEAM IS PRESENT™)
PRINT USING “16%,K,10/";"press k% to escape, or kB tg try anyway.”
{lunk
N KEY O LABEL " TRY™ GOTO 75939
ON KEY 9 LRBEL " ESCAPL" GOTD 7581
GOTO 7575
i
QUTRUT KBD;CHRS (255 HGCHRE(TS)

Subflag=4
QUTPUT BsMm$Mu,T_tB) | restore initial integration time
SURERIT

END IF

]

FOR 1=0 70 19
ON KEY T LRBEL “" CALL Clunk

NEKT I

OH KEY 9 LABEL * ESCAPE" GOTQ Exit_barrel

|

L t=1tMus{Mu031)+ CHOT Mud*C(Hu310)

QUTRUT BsMu(2+Mu, 1 1)

{I5P "QRIGINAL ="sBarrel_posd

QUTPUT KBO;CHR$(255)8CHRSCTE)s

IF K0T Barrelscans THEN
Ynax=1.4Hul)

IF Yoaxd1 .£+4 THEN Ymax=] .[+4
fxes(0,100,25,100, (Bmin),Brax+1,0,Ynax, "BARREL POSITION","nU "RUALS(Magnet(L,1)),1,Mu, )
LORG &

MOUE (BrintBrax}/2, .1¥Mul

(SIZE 4.5

IF HOT Barrelscans THEN LABEL “BARREL-FOCUS"
MOUE Barrel_pos,1.76¢Mul

LINE TYPE 4

IRAY Barrel_posf, .2¥Mul

HOUE Barrel_posD, .55¢Mull

LINE TYPE 1

LORG 4

{8128 3

LOIR 50

LRBEL "(ORTGINALY®

LDIR 0

END IF
t

7686 Bgo:CALL Brl(Anin,Flag,1)

7689
7692
7655
7638
770
7704
it
7710

GOSUB Check

Barrel_positionsBmin

(ALL Bri(Barrel position,Flag, .3’

G0SUB Check

pIsp

IF FNFiltest(Nfils,Flag)=0 AND HOT Refind THEN ! lost contact at lower barrel-range
Error_messaga(Prtr(¥),1+2¢Full_auto, "UNABLE TD KEEP FILAMENT-CONTACT DURING BARREL-ROTRTION™)
I F_hcheck=0 THER
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m3
7716
719
ez
[y
7728
7731
7134
137
7140
743
7746
7749
7152
7755
7758
7761
7764
7767
7770
773
7716
77
782
7785
7788
791
7794
797
7800
7603
7806
7809
7812
7615
7818
7821
7824
827
7830
833
7836
7839
7042
7845
7848
7651
7854
7657
7860
7863
7666
7669
7872
7875
76878
7881
7884
7687
7490

[ALL Flag(Flg(e), ZsMu)
lag=Flg(1}
F_beheck=1
6oTO 7704
END IF
G0SUB Refind
Refind=1
GOTO Redo
EHD IF
Sarted=0
URIT 1
FOR I=1 70 Brax-Bmintl | scan barrel
GOSUB Barrelscan
NEWT T
|
Logp
CALL Brl<Barrel_position,flag,®
Ok=(FNFiltestiNfils,Flag)) ! lost contact at upper barrel-range?
EXIT IF Ok OR T_acheck
Error_nessage(Prir(x),1+2¢Fyll_auto,"UNABLE TO KEEP FILAMENT-CONTACT DURING BARREL-ROTATION®)
I acheck=l
UATT 2
END LOOP
IF NOT Ok THEN
GOSUB Refind
Refind=?
G070 Rede
END IF
Max_bean=0
FOR J=1 10 Bmax-Buintl
IF Hax_bean{Barrel_pk(J) THEN
Barrel_position=Bnint]
Max_bean=Barrel_pk{J)
END IF
NERT J
PRINT
HOUE Barrel_position-.06, 5#¥nax
BECTANGLE .12, 95#(Max_bean- 5#Ymax),FILL | draw a pointer to new wmax
|
CALL Br1(Bnin,flag,i}
G0SUB Check
C8LL Brl{Barrel position,flag,i}
QUTPUT 8:MmbMur2,1)
Barrelscans=1+Barrelscans
URLT 5
G0SUB Check
URIT .4
Enter_bean(0,Remax,1,I t,1)
IF (Remaxt B5#Max_bean) AHD (Barrelscans(Z) THEN Bgo ! Re-scan if didn’t recover at least 854 of the original beam-intensity
IF Barrelscans{2 AND ({Bmax-Barrel_positiond3) OR (Barrel position-Bmin{3)) THEN
Barrel_posl=Barrel_position
CALL BrltMin_barrel+Z,flag, .5)
GOT0 Bgo ! reoptimize barrel if position is within 2 units of losing contact.
END IF
Barrel_pos=Barrel_position
CUTPUT 8:Mn$Mu,I _t0) | restore integration time of calling environment
pIsp
Daly_ok(L)=Mu
Uhoop
SUBERTT
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093!

7896 Barrelscan:Barrel_position=Barrel positiont!

7893 CRLL Bri(Barrel_position,-1,.2¢(1_t=2),0)

7902 Enter_heam(0,P2(2),1,I_t,Pr)

7905 IF Pr=2 THEM Brun

7908 IF Pr=3 THEN Bgo

7911 IF P2(2)¢=0 THEN CALL Correct(F{$(x) Mu$(#),Filament (»), Hagnet(L,2),Hu,1_t,Coarsemag(LO0Y, Foc(x))
7914 Barrel pk(D)=PZ(2)

7917 PZ(1)=Barrel position {+ .5

7920 IF Started THEN CALL Thickpen(P1{x),P2(x} Mu0/40,(2-Barrelscans)/2)
7923 Started=1

7926 MAT Pl= P2

7929 RETLRN

7932

7935 [xit_harrel:Barrel_position=Barrel_posQ

7938 Subflag=4

7941 Broop

7944 GOTO 7630

947 !

7950 Check:! check for runaway harrel. If found, turn off fils, rotate sample back into position again, take up fils to previous cur
rents, re-center barrel

7953 FOR G=0 10 1

7956 WRIT 4

7959 IF I_t=1 THEN OUTPUT 8:"$0M97:8"

7962 IF 1_t=2 THEW QUTPUT 8;"sOMU9768"

7965 DUTPUT 8;°$Ivy"

7968 ENTER 8:P 1 P=1 if the barrel is in motion.

7971 IF P=0 THEN 1 barrel stopped moving- everything ok
974 DUTPUT BsMme(Hur2, 1 t)

977 RETURN

7980 ELSE

7983 BEEP 100, .05

7986 END IF

7989 HEKT G

M9z !

7995 IF Find_flag AND Full_auto THEN | only pernit 1 atfempt at recalibration
7998 Rats:Subflag=l 1 Rats. (an’t keep contact and/or non-runaway barrel.

8001 Error_nessage(Prir(*),3,"UNRBLE T0 KEEP FILAMENT-CONTACT DURING BARREL-RUTATION™)
8004  Zero_fils(Filament(®)}

8007 SUBERIT

8010 END IF

8013 i

8016 MAT fl= Filament

8019 Zero_fils(Filament(x))

8022  Superclunk

8025  ALPHA O

8028  GRAPHICS OFF

8031 FOR I=1 70 1+futo

8034 FRINTER IS Prir(D)

8037 PRINT USING "3/,2(9K,60R,/),9%,K, 9K, 6OR"sRPTSC #* 600 RPTSC ", 22)4" RUNAURY BRRREL “BEPT$("#" 223, RPT$C"»" 60}
8040 PRINT USING "3/"

8043 IF I=1 THEN

8046 PRINT "Sorvy- something has caused the harrel to rotate on its own."

8049 PRINT USING "2¢/,K),7";"Keep caln. The computer will rotate the sample back into position,”,"and restore the filament-cu
rrents  (honest!) .

8052  EMDIF

8055 HEHT I

BOSE  PRINTER IS CRT

8061  Find(0,Sample,Nfils,F_subflag,Filament(x),0)

8064 IF _subflag THEN BO&1
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8067  Find_flag=1+find_flag

8070  GOSUB Restore fils

8073 GOTO Redo

g6 !

8079 Refind:IF Find flag AHD Full auto THEN Rats

8682 !

8085 MAT Fi= Filament

8088  GRAPHILS OFF

8091 Clunk

8094 IF NOT Auto AND (Max_barrel-Min_barrel15) THEM

BG87  PRINT "PRESS "BFNH$C"KB")&" FOR AN RUTOMATIC CONTACT-RECALIBRRTION,”
8100 PRINT USING “7,K,27,K";"PRESS "BFNH$C"k4")8" TO JUST NARROU THE SCAN-RANGE BY 5 UNITS."
8103 DFF KEY

8106 (N KEY 0 LRBEL "RECRLIBRATE" GOTC 8139

8109 ON KEY 4 LRBEL "SIMPLE ADJUST" 60TC B118

8112 607D 8112

8115 |

8118 If Lower THEN Min_barrel=Min_barrel+5

Lival IF HOT Lower THEN Max_barrel=ax_barrel-5

8124 CALL Brl((Max_barrel+Min barrel’/2,-1, .5)

8127 OFF KEY

8130 RETURN

8133 EHD IF

g1 !

8139 PRINT USING "18/,K,2/";FNH$C"RECRLIBRATING CONTACT POSITIONS FOR THIS SAMPLE - FLERSE DON'T INTERUEKE.")
6142 FRINT “(filament-contacts were lost during the barrel-scan)”

8145 Find(l,Sanple,Nfils,F_subflag,Filanent(*),0)

8148 IF F_subflag THEN 8061

8151  Find_flag=1+Find_flag

8154 OFF KEY

8157  GOSUB Restore_fils

8160  RETURN

g3 !

8166 Restore_fils:FOR I=1 70 4 I take up fil-currents to initial values
8169 I (I=1 AND Hfils=1) OR (I=Z AND Nfils=2) THEN

8172 | take up sample-filament rapidly to B5% of orig. curr, then slowly to orig. curr
GING) CALL Filament(Z00, .B5+F1C), 5,10

8178 CALL Filament(10,F1¢I), .5,(IN

Bi81  ELSE

8184 IF Fi<I) THEN CALL Filament(200,F14I), 5,410
B167  EMD IF

8190 NEXT I

8193 AT Falament= F1

819 IF Nfils=0 THEN Nfils=l

8199 IF (Filament(3)=0) AND (Filament(4)=0) THEW CALL WaitCTIMEDATE,15,Filanent(Nfils),Hagnet(L,1),Rute,Full_auto)
8202 RETURN

8205 SUBEND 1 ==m=mmmmmm s mm oo oo e

8208 !

g1t

8214 Filanent:5U8 Filament(Rate, Target,Pcheck_anps,INTEGER Filnumber)

8217 1 change current of specifiad filament to target-value at specified speed

8220  OPTION BRSE 1

8223 COM /General/ 7$,INTEGER Prir(*),Subflag,Ruto,full_auto,foct®),1 t

8226  COM /Keyboard/ Un$,Ci$,Ch$,Cus, 08, Clears

8229 (DM /Specs/ Mx{B:1),Ions,Zed0:1) Noise(Os1)

8232 COM /Daly/ INTEGER Mu,Daly Mm$<0:3,2)[8,Daly_ok(0:24),F1$(0:1,2)04]

8235  COM Magnet/ Mcoef (), INTLGER L,Rside,Pesk_inter,Coarsemag(l:1),Magnet(0:24,2), Coarse
8228 UM /Filaments/ Filament(x),Fil§i+) INTEGER Hfils,F@

8241 DIM Flag(

8244 1
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8247 IF HOT Full_auto THEN DUTPUT KED;Clears$:

8250  Subflag=0

8253 OFF KNOB

8256 IF Pcheck_amps=0 THEN Pcheck_amps=1 | just in case 0 accidentally passed
8259 Target=DROUND(Target,4) | because of binary-decimal roundaff errors
8262 FOR I=Rutoxfull_auto#? 10 19

8265  ON KEY I LABEL " CALL Clunk

6268 NEXT I

B271  ON KLY 9 LABEL " ESCAPE" GOTO Exit

8274 ON KLY 3 LRBEL * DOUBLE RATE" GOTU Uouble_rate

8277  ON KLY 8 LABEL “ HALUE RATE" GOTQ Halve_rate

B80!

8283 Max_pressure=l .E-6 | Haximuw pernissible source-pressure

8286 IF Rate(.0% THEN Rate= 04 ! (otherwise, get waits of )30 seconds)
8289 F=Filament(Filnunber)

8292  Startsf

8295  Pcheck_start=f

8299 IF Targetyl AND Target-Start) .25 THEN GOSUB Check_pressure

8301 Preheat=(Filnunber)2)

8304 IF Target)Start OR Ratedl THEW Mu=0

8307 OUTPUL @sMmsCMu,1d

g310

8317 Takeup_current:Increment=_ 001%10" ((Rate}10)+(Rate)1000)) I step increment (amps)
8316 W=10"((Rate)10)+(Rate1000))/Rate | step wait (seconds)

8319  Target=INT(Targetx10005/1000

8322 IF Target{Start THEN No_press check=l ! don’f check pressure if reducing current
8375  Het_target=0

LEYC I

833t LOOP

833 P=F+Increment*SGN(Target-F)

8337 IF NOT Flagchecked AND (F3.2) THEW

8340 FORP=0 101

8343 FOR Fot=1 70 2! Put 0.2 amps at least thru all fils for flag-check
8346 IF Filament(Fetd=0 THEN OUTPUT 8 USING "4R,42";Ff$(P,Fet), 200
8349 HERT Fet

8352 HEXT P

8355 CALL Flag(Flag(*},0) | Check for valid filament contacts
8358 FORP=0T01

8361 fOR Fet=1 10 21 rezero fils

8364 IF Filament(Fct)=0 THEN QUTPUT 8;F$$(P,Fct),0
8367 NEXT Fet

8370 HEXT P

8373 DUTPUT 8;Mm$(D, 1

8376 Flagchecked=1

8379 IF (Filnunber=1)#((Flag(1)=17+{Flag{1)=3)) OR (Filnumber=2)*(Flag(1)}1) THEN 8409

8382 IF (Filnunber=3)#((Flag(D)=1)+(flag(2)=3}) OR (Filnumber=1)#(Flag(2)}1} THEN B409

8385 Subflag=1

8308 PRINT USING "7/,K"s"wwwwwnnx NO FILAMERT-CONTACT - CORRECT PROBLEM 8 TRY RGAIN wwowwawn”
8391 PRINT USING "K,2/";"(are center and/or side filament switches in the on position?)”

8394 (lunk

8397 URIT 4
8400 SUBERIT
8403 END IF
2406 !

B409  CUTPUT & USIHG "4R,42";T {$(Freheat, l+(Filnunber=2 OR Filnunber=4)),FHFCH)

412 Filament (Filnunber)=F

8415 Het_target=RBS(F-Target){(Increment- 0001)

8418 EXIT IF Met_target

g !

8424 DISP Ci%sMagnet(L,13;Cn;TRBCI4)sFi18(Filnunber); =" s "A4PS":"  -TARGET=";Target;"MMPS,  RATE=";Pate;"mA/SEC."
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8427 IF 4.8 THEN | so can exit with kS key immediately
8430 FOR I=1 T0 U/ .2

8432 URLT .2
8436 HEXT T
8439 ELSE

8442 URIT W

B445 KD IF

8448 | check source pressure if currenty 1 amp every Pcheck_amps

8451 IF DROUND{CF-Pcheck_start)/Peheck_amps, 4)=INT(DROUND((F-Start)/Pcheck_anps,4)) AND F)1 AND NOT No_press_check THEN
8454 |

8457 LOOP

8460 CRLL Pressure(D,Mm$(x),1,50urce_pressure)

8463 EXIT IF Source_pressure{Max_pressure

8466 !

£469 {Lunk

8472 PRINT "WAITING FOR SOURCE-PRESSURE TD DECREASE TO {";1.E+7#Max_pressure; “[-07..."
B475 Uait(TIMEDATE, 20,Filanent(Nf1ls),0,Auto,Full_auto)
8478 END LOOP

8481 END If

8464  END LOOP

8487 !

8490 IF Met_target THEN

8493 filament(Filnumber)=larget

8496 OUTPUT 8 USING "4R,47°:Ff$(Preheat,1#(Filnunber=2 OR Filnumber=4}7,FHF (Target)
8499 EMD IF

8502 !

8505 ExatsTF Target)Start OR Rate(l THEN MAT Daly_ok= (D)

8508 1 DUTPUT KBD;Clear$;

8511 SUBERIT

ghid

8517 Yo_press_checksNo_press_check=1

8520 BEEP 440, .1

8523 PRINT “(no pressure-checks)”

8526  ON KEY 4 LRBEL "CHECK PRESSURE" GOSUB Check_pressure

8529  RETURN

8532 !

8535 Check_pressureafo_press_check=0

8538 IF F)Start THEN BEEP 440, .1

8541  PRINT "(pressure-check every “;Pcheck_amps:” amperes)”

8544  ON KEY 4 LABEL "NO PRESS-CHECK" BOSUB Mo_press_check

8547 RETURN

8550 4

8553 Double_rate:Rate=Ratex?

8556 Pcheck _start=f

8559  BLEP 1000, .08

8562  GOT0 Takeup_current

8565 !

8568 Halve_rate:Rate=Rate/?

8571  BEEP 220, .08

8574 GO0 Takeup_current

BL77 SUREND ! ---
880 |
Bo83 1
8586 ttest:SUB Mtest ! Check that peak is small enough for Daly

8589  OPTION BASE 1

8592 [N /General/ Z$,INTEGER Prir(x),Subflag,futo,Full_aute,Foc(x),I t

8595 COM /Specs/ Mx(D:1),Tong, Ze{0:1) Noise(Q:1)

8598  COM /Oaly/ INTEGER Mu,DalyMm$(0:3,2)081,Baly_ok(0:24),F1$(0:1,23[4]
8601 COM Magnet/ Heoef(x),INTEGER L,Aside,Peak_inter,Coarsemag(0:1), Hagnet(0:24,2) Loarse
§604  COM /Filaments/ Filament(x) Fil$(x), INTEGER Rfils,Fg
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8607
8610
8613
8616
8619
8622
8625
8628
8631
834
8637
8640
8643
8ot
8643
8652
B6ES
8658
8661
8664
8667
8670
8673
8676
8679
8682
8685
BB
8691
8694

OFF KnOB
IF Daly=0 THEN
IF Aute THEN SUBEXIT
(Lank
PRINT TABHY(1,18):FNHSC DALY DISRBLED™)A"  {press [CONTROLI U during BHC to enable)"
SUBERIT
END IF
If Daly_ok(L) THEN Turn_on_daly
I
PRINTER IS CRT
It0=I t
I_t=2
QUTPUT 8:Mn$¢0,1 &) ! Faraday cup, .Z-sec integration
FOR =1 70 7 I scan magnet from -3/8 to +3/8 1sotope
GOSUB Check_peak
IF Mu’50 THEN Peak_too_large
IF Huty_max OR K=1 THEM
Mu_max=Hy
Max_nag=Magnet_value
END IF
NERT K
|
Turn_on_dalysPRINT USING "/,K,K,8%,K,/":Magnet(L,15," PEAK OK FOR DALY",FNHSC"DALY ON")
IF NOT Ruto THEN BEEP 1000, 1
IF Daly_ok(L=0 AND Mu_max)4 THEN 1 check to see if Daly functioning OK
OUTPUT 8 USING "4R,4Z"+"$0FJ" Max_mag
Hy=1
Enter_bean(¥,Mv,L,2,1,.4,0)
IF Huilty_max/2.5 THEN | something wrong
PRINT USING “S/,13%,K,47,K"s" DALY-DETECTOR RESPONSE IS INADEQUATE “,"PLEASE CHECK THAT THE MULTIPLIER SUPPLY AND FA

3 SUITCHES ARE 0N ,"

8697
8700
8703
8706
870%
8712
8715
B718
8721
8724
872
8730
8733
8736
8739
8742
8745
8748
8751
8754
8757
8760
8763
8766
8769
877l
8775
8778
B781

FRINT USING "/,K,2/";"RND THRT THEIR KNOBS BRE AT THE MARKED POSITIONS."
FRINT USING "K,2/,K"s"MAKE SURE THAT THE BRANDENBURG IS ON ,","AND THEN PRESS THE SRANDENBURG RESET BUTTON.”
Superclunk
IF Auto THEN
URIT 10
Daly=0
Hu=0
ELSE
PRINT USING “4/,K"1"-- Press CONTINUE to return to the BMC -
Hu=0
PRUSE
END IF
GOTO 8774
END IF
END IF
Mu=1
faly_ck(L)=1
6070 6793
]
Check_peak:Magnet_value=INT(Magnet(L,2>+Peak_inter=(K-4)/0)
QUTPUT g USING “4R,4Z";"$0F)" ,Hagnet_value
Enter_bean(¥,Mv,L,2,1,.2,0)
[ISP "CHECKING"sMagnet(L,1);"INTENSITY FOR DRLY" Magnet_ualue:X
RETURN
|
Peak_too_large:PRINT TABKY(1,18);Magnet(L, 1) "PERK T00 LARGE FOR DALY"
|
IF NOT Auto THER CALL Clunk
Daly ok(L}=0 | this peak rust he checked again if Daly is requested
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§764  Mu=0

8787

8790 1 t=I_t0

8792 DUTPUT B USING "48,42,8R";"$0F )" Magnet(L,2) Mr$Mu,I_t)

879  DISP

G799 SUBEND | ==mmmmmm s o mm o oo e oo
B80Z |

5805 1

8808 Correct:SUB Correct(Ff$¢x) Mab(x),REAL Filament(#), INTLGER Magnet,Mu,l t,Coarsemag,Foc(x))
8811 | Change/restore magnet, focus, filament, & collector values

8614 78="123456789"

8817  QUTPUT 8 USING "2(4A,42),8R";"$0F)" Magnet, “$0FK" Coarsemag | magnet values
BB20  OUTPUT © USING “2¢4R,42),8A";FE$C0, 1), FNF(Filanent(1)),F18C0,2),FRF (Filanent(2)) ! sample-filament values
8822 QUIPUT & USING "2(4R,42>,80":FF$(1, 10, FNF(Filament(3)),F18(1,2), FNF (Filanent{4)) | preheat-filament values
8626 OUIPUT G:Mm$Mu,I_t) ! collector-type & integration-tine

8829 FORI=1 708 ! focus values

8832 QUTPUT 8 USING "4A,42":"$0F"828010-1,10-11,Foc(I)

8835 NEWT

8838 SUBEND § e o o 1 0k B B O 0 B 8 BT b 01 A s S e e
8841 1

8844 Pressure:SUB PressuraCINTEGER Mu,Mr$(+),I_t,REAL Source_press,OPTIONRL Tube pressure)
£847 ! Query source-pressure and (optional) tube-pressure

8850 OFF KEY

8853  OFF KNOB

8956  ON KEY 9 LABEL *  CSCAPL™ GOTO 8919

8859 US=Mu$(Mu, 13081

8862  PRINTER IS CRI

8865  PRINT "SOURCE PRESSURE ="

8863 OUTPUT 8;"$0MMO4="8U$

8871 fOR I=1 70 10

8874 URIT .2

8877 NEMT I

8880  DUTPUT 8;"sIDV”

8883 ENTER B;P0 ! zero-ualue

8886 QUTPUT 8;"$0MJOD: "RUS

8889  GOSUB Raw_press

8892 Source_press=NROUND(1 .E-8¢10"(<P-PO-2950)/1020),3)

6895  PRINT Source_press;

8898 IF NPRR=D THEN

8301 PRINT TRB{40);"TUBL PRESSURE =";

8904 CUTPUT 8:"$0MDZ2: "BU&

B907  GOSUB Raw_press

8910 Tube_pressure=DROUNDC10" (7 .185E-6#(P-P0)-8 969),3)

8913 PRINT Tube_pressure;

8916 ENDIF

8919  PRINT

8322 OUTPUT &sMmMu,I )

8925  SUBEXIT

8928 |

8931 Raw_press:fOR I=1 10 5

§33¢  UAIT .2

8937 NEXT I

6940  OUTPUT B;"$IDU”

8942 ENTER 8;P

8946 IF PLPD THEN P=PO

8949 RCTURN

8952 SUBEND ! - - o
£955 1

8958 !

8961 Contact_test:SUB Contact_test(Filament(*},Tinel,Escape,Sanple_named(*),Run_nane$ (¢}, Candunp, INTEGER Lstbar{x) Sanple,Nfils)
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8964 |

8967 1 locate harrel-positions uith valid filament-contacts for each sample
g970 1

8973 OPTION BASE 1

8976 [OM /Keyboard/ Cn$,Ci$,Cb$,Cu$,08,Clears

8979 COM /Barrel/ INTEGER Barrel_position,Barrel posQ,Max_barrel Min_barrel
8982 COM /Ualys INTEGER Mu,Daly,Mm$<0:3,2)081,0aly_ok(0:24),F1$<0:1,23(4]
985 DIM Flag(®)

8988 INTEGER Contact(200)

8991 Escapest

8954 OFF KEY

8997 OFF KROB

9000 ON KEY 0 LABEL " START" GOTO 9015

9003 ON KLY 9 LRBEL *  ESCRPE" GOTO 9405

9606  PRINT USING "8/,K,/,K,/";"PRESS kD 70 CHECK FILRMENT-CONTACTS FOR ALL OF THE SAMPLES IN THE BRRREL","(turns filaments
orey,”

9009  PRINT "PRESS k3  TO ESCAPE (return to BMO)."

9012 6010 9012

9015 OFF KEY

9018  OFF KBD

902

9024 PRINT USING "18¢,17%,K,8/";"PLERSC UATT URILE BRARREL IS BEING RESET"
9027  Escapes(

9030 Reshar

9033 HAT Csthar= (0)

9036  QUTPUT 8;"$0MO0Z00$0M10200$0POCZO0$OPI0200" | put .2 amps thru all fils
3039 Pxes(0,100,25,100,0,17,~40,40, "BARREL-NUMBER", "BRRREL UNITS",1,-1,0
5042  GRID 1,0,0,0,1,0,0

9045 R4ES 0,2,0,0,0,5,3

9048  AXES 0,2,17,80,0,5,3

9051 LINE TYPE 4

9054  G6RID 0,2,0,0,0,5,3

9057 LINE TYPE L

9060 1

9063 (N KLY 9 LABEL *  ESCAPE" GOTO 9399

9066  Barnum=1

9069 GUTPUT 8;Mn$¢Z,1) ! enable barrel-motor

3072 CSIZE 3.2

9075 LORG 5

9078  FOR Barpos=1 70 16 | check contacts over possible range for each barreld,
9081 | and graphically indicate regions of contact for both
5084 | sanple and preheat filaments.

9087 Barnun=F NBarnun{Barpos)

5090 MAT Contact= (1)

9093 [st=B1+187%(Barpos-1) | estimated position

5036 Start=Lst*(Barnun=1)+70*(Barnun’1)

9099 CALL Bric(Lst-Start)=(Est)Start),0,2,0) | rotate to est. pos. minus 70
9102 FOR J=Lst-Start 10 Est+60 1 define possible range as -~start to +60 units
9105 P=J-Est+Start+]

9108 CALL Bri€{d3,-1, 10,00

9111 ISP "SAMPLER "SFNHSCURLS(Barnum));TRB(22); "Barrel-position: ;)
9114 CALL flaglflag(*),2,1)

9117 Lontact(P)=Flag(l)

9120 {

9123 FOR F=1 T0 2

5126 IF Flag(F) THEN

9129 [=(Flag(F)=2+ S#(Flag(f)=1) | box-pattern is solid for triple,
9132 ARER COLOR C,C,C ! gray for single-fil ! gray for single,
9135 HOUE Barnumt .35%(F-2),J-Est-172 i blank for sides-enly
9138 ! draw rectangle whose fili-pattern indicates which filaments are

53



9141 ! contacted (to left of barreld for sample, right for preheat).
9144 RECTANGLE .35,1,FILL,EDGE

9147 END IF

9150 NEXT F

9153 !

9156 NEMT J

9159 |

8162 [ATA 0,0,0,0,0,0,0

9165  RESTORE 9162

9168 READ S,1,51,71,52,72,¢

9171 FOR P=1 TO 200 I calculate best default contact-positions
9174 C=Contact(P)

9177 5=8¢{(C=1) OR (C=3)) ! #successive single-fil contacts

9180 T=1+((=3) | " triple " !

9183 IF (510 OR 75107 THEN ! count § of successive nocontacts
9186 Z=0+((=0 OR {=D)

9189 IF Z>10 THEN 9234

9197 END IF

9195 IF C=1 RND Si=0 THEN S1=P I 1st single-fil contact
9198 If (=3 AND T1=0 THEN T1=P " driple " "

9201 IF =0 AND S2=0 AND S3=10 THEN S2=P-1 ! last single-fil contact
9204 IF (<3 AND T2=0 AND T)=10 THEN T2=P-1 " oAriple "
9207 IF {{(C=0) Ok (C=2)) AND 51 RND S¢10 THEN 1 don’t count contact uidths of {10
9210 5=0

9213 51=0

9216 IHD IF

9219 IF (43 AND T2 BND S<10 THEN [ " : "
9222 T1=0

9225 T=0)

9228 END IF

9231 NEXT P

9234 IF 5=10 THEN ! safest estimate of single-fil contact-position
9737 Estbar (Barnum,1)=Est-5tart+(52+513/2

9240 Esthar (Barnun, 2)=1

5243 LMD IF

9246 IF T»=10 THER 1 ditto, triple-fil.

9249 Esthar (Barnum, 2)=Est-Start+{11+12)/2

9252 Esthar (Barnum, 2)=2

9255 ENDIF

9258 HEAT Barpos

9261 Exit_testsZers_fils(Filament(*))

9264 OFF KEY

9267 (RLL Br1¢3080,-1,1,0)

5270 FOR Barpos=1 10 16 | find first sanple in the barrel to rotate {o when done
9273 IF Estbar(FNBarnum(Barpos),1) THEH 9285

9276 HEXT Barpos

9279 Sample=1 | default

9282 !

9285  Sample=fNBarnum{Barpos)

9288  QUTPUT KBD;Clear$:

9291 Wfils=Lstbar(Sample,2)

9294 I Nfils=0 THEN Nfils=l

§297 IF Candump AND NOT Lscape THEN

9360 DISP CHR$C13DMG"Dumping Contact-Test Graphics. . “GCHR$C1Z8)

9303 DUMP GRAPHICS

9306 END IF

9309  DISP FRH$C"DO YOU UANT TO ERASE THL PREVIDUSLY-DEFINED SAMPLE HAMES HOW? (YZH)')3
9312 INPUT Temp$

9315 IF FhYes(Temp$i=1 THEW

9318 MAT Sample_name$= (")
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9321 AT Run_nanme$= (**)

9324 END IF

9321 !

9336 OFF KEY

9333 LO0P

9336 Loop

9329 IHPUT "WHAT BARRELY DO YOU LANT ROTRTED INTO RUNNING POSITION?",Sample

9342 ERIT IF Sample)=! RAND Sample(=16

9345 FRINT USING "/, 100,K,/";FHHE(" =xwx BARREL-HUMBERS ONLY GO UP T0 16 e ™)
9348 {Lunk

9351 END LooP

9354 ERIT IF Esthar(Sample,l’ | did the contact-test find a sample here?

3357 Clunk

9360 GRAPHICS OFF

9362 PRINT TABAY(1,18);FNHSC"ND SAMPLE AT BRRRELK "BUAL3(Sample’i” -- PLERSE RE-ENTER BARRELE..."™)
9366 END LOOP

9369 !

9372 DISP "PRESS CONTINUE TO RESET BARREL, ROTRTE BRRRELY":Sample:"INTO POSITION, & ESCAPE 10 BMC"
9375 PAUSE

9378 GRRPHILS OFF

9381 QUTPUT KBD:(Clear$:

9384 GFF KEY

9387  OFF KBD

9390 Reshar

9393 Find((,5anple,Nfils, 0, Filanent(x), Tined)

9396 SUBEXILT

9399 Escape=l

9402 607D Exit_test

9405 SUBENG ! L e R -

9408 |

9411

9414 Ruerage:SUB fAverage(Ruto,Normal(*),Candunp,Escape, INTEGER Run_number,Prir(*))

9417 OPTION BASE 1

9420 COM /Keyboard/ [n$,Li8,Cb$,(u$,08,(1ears

9423 Maxblox=80 ! maximun § of blocks of data that can be brought inte memory

9426 DIM Date$[121,Sanplenane$C501,Ratic (80,7071, Block_ratio$(7)L71,Aver_rat1o$l71,Ra$(203(71,J60100], InputsL160], Del ta$(7)L101,
Signa®(7){101, Nfragsl10]

9429 REAL Aver(80,7),0k_raticl(80),Block_average(?)

9432 REAL Acc(B0,?),Block_acc(?y,0k_acc(B0),Pk,Rejected(B),Blocktine (B0, Ok_tine(80)
9435  IHTEGER Sample,Ref,Block,Data_collector,N isotopes(80),Nblox(807,H

9438 Lscape=0

9441 Run=Run_number

9444 Rnum=Run

9447 First_average=l

9450 OUTPUT KBD;Clear$:

9453 GRAPHICS OFF

9456 OFF KNDB

9459 PRINT USING "164,K,/";FNUn$(" LETGHTLD AUERRGES OF RATIOS: ™)

9462 IF NOT Auto THEN

9465 IF First_average THEN

9469 PRINTER IS CRY

941 FRINT USING "87,22%,K";" UHICH RUN#? *©

9474 PRINT TABRY(1,14):"enter 0 to escape, a negative rund (e.g. -"BUAL$(Run_number)8") for CRI-display only,"
9477 PRINT TRBXY(1,16);"press CONTINUE for current run ("3UAL$(Run_nusber)d”),”
9480 PRINT TRBRY¢1,18):"enter 100 to use file numbers rather than Run nunbers)"
9483 EHLSE

9486 ISP "WHICH RUNB? (D to escape, CONT for rund "BURL$(Rnum)&"), neg. run¥ for CRT-display only":
9489 END I

9492 INPUT Rnua

9495 Files=0
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9438
9501
9504
9507
9510
9513
9516
9519
9522
9525
5528
9531
9534
9537
5540
9543
9546
5549
9552
5555
9558

IF Rnum=100 THEN
INPUT "ENTER FIRST, LRST FILE 45 FOR DATR:",First_record,last_record
files=]
ELSC
IF Roun=0 THEN
Escape=t
SUBERTT
D IF
Run_nunber=RBS(Rnum)
END IF
END IF
Print=(Enum>0) 'Provide hard-copy printout IF Print=l (i.e. negative rund)
PRINTER IS CRT
GRAPHICS OFF
IF Run_numberlastrun OR NOT Got OR Files THEN
IF NOT Files THEN
Lastrun=Run_number
ON ERROR GOTO Faildir
RSSIGN BPathl T "RESDIR=INTERNAL,4,1"
ENTER BPathl,Run_number;Sample,Date$, Samplenane$,First_record,Last_record
PRINT USING "18/,K,/,8R,20,10K,50,20,10%,K,2/,K, 3K, 4" "SAHPLE: “BSamplenanc$, "BRERELE " Sample, "RUNE " Run_number,late$,”

ISOTOPE RATIOS:"

9561
9564
9567
9570
9573
9576
9579
Leurr
9582
0585

9588

9630
9633
9636
9639
9642
9615
9648
9651
9654
9657
9660
9663
3666
%69 !

END IF
ON ERROR BOTO faildat
ISP “Getting data from disk. Please wait...”
ASSIGN BPathl TO "RESULT:INTERMAL,4,1"
FOR K=first_record 10 Last_record500%(First recorddlast_record)iget data from disk for all blacks of run
I=K-500#<K>500)
[HTER @Pathl,I;Nfragh,Block ratio$(»),Block_average(*},Signad(*},Block anci*;,lelta$(*},Pk,N,0ata_collector,Block, Time,Fi
fuer_ratio$=""
Got=1tGot! at least 1 block retrieved
N_isotopes{Block)=N
Blocktine(Block)=Time
FOR J=1 10 H-1! put data for all blocks of run into arrays
fver{Block,J)=Block_averagelJ)
Pec(Black, J)=Block_acctd)
Ratio$(Block, 1)=Black_ratio$(])
HEKT J
IF Block=Maxblox THEN PRINT USING "2/,3CK3,2/7";"sxx CRN ONLY TAKE UP T0 " Maxblox,” BLOCKS #xx”
I Block=Maxblox THEN 9618
HERT K
(OFF ERROR
k=0
MAT Rag= (")
FOR I=1 10 Block! find out which ratics were taken during the run and store in the Ra$ array
FOR J=1 T0 _isotopes{Il-1
{ldratio=0
FOR k=1 TOR
IF Ratio$(I,J)=Ra$(K) THEN Oldratio=1
HERT K
IF HOT Oldratio THEM
R=1+Rl fldratio=0 if a new ratio
Ras(Ry=Ratiod(I,d)
IF R=2D THEN 3677 ! no more than 20 different ratios can be handled
END IF
HERT J
EeT 1

END IF
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9672
9675
9678
9681
9684
9687
9690
3633
3636
9639
9702
9708
708
a1
914
EOY
5720
9123
I
9729
732
9735

720
RARE)

5

5744
9747

9807
9610
3913
3816
9819
9622
9825
9828
9831
9834
9837
9840
9843
9346
5849

IF B=1 BHD KOT Auto THEN
fuer_ratic$=Ra$(l)
FRINT
GOTG 975
END IF
IF NOT Auto THEN
FOR I=1 TO R
PRINT USING "K,3%,8":Ra$(D)
HERT T
PRINT USING 27"
IF Auer_ratio$="" THEM fver_ratio$=Ra${l}
DISP "WHICH RATI0 Goocroad?  (CONTINUC for “8Rver_ratic${1,718)";
IHPUT Ruer_ratio$ll,7]
fuer_ratio$=TRIMS(UPCS(Rver_ratiod))
Ret=1 144887777
GGT0 9744
END I
!
FOR Ret=1 T0 W_isotopes{Block)-1
fuer_ratio$=Ratio$(Block,Ret)
If Hormal(l) BHD POS(Ruer_ratio$,UALS(Normal(1)) THEN 10005 ! if an autosatic run, don’t average the normalizing ratio
IF (Ratio$(Block,N isotopes(Block3-13="SAM/SPK") AND (Ruer_ratio$<3"SAM/SPK™) AND (HBT POS(Rver_ratio$,"=";) THCN 10005
! don’t auerage un-norralized spiked-run ratiass

FRINTER 15 Prir(lthute)
IF Full auto THEN PRINT USING “/,80R,/";RPT${"x",80)
FRINT USING “178,98,58, 90, 9K, K, /" sFUnS C"BLOCKE") , FUnS Puer_ratio$), FHURSC"SIGMANIANS")
Found_ratins=0
FOR I=1 10 Block ! display all values for selected ratio
FOR J=1 10 N_isotopes(I)-1
IF Ratie$(I,l}=Rver ratic$ THEM
PRINT TAB(10);1;TRBCZ7); DROUND Ruer (1, 3,675 TRB(44) ; BROUND(Rectl, 13, 3)
Found_raties=1*Found ratios
G010 9780
D IF
HERT J
NOHT 1
IF NOT Found_ratios THEN
PRINT USING “/,K,2/";FHHSC" THERE ARC HO "BRver_ratic$l" RATIOS IN THIS RUN™
ON 1+Ruto GOTO 9462,10005
IND IF
IF KOT Ruto THEN PRIMT USING "2/
H=1]
Inputg=""
IF HOT Ruto THEN
DISP "RATIOS T0 BE REJECTED? f(e.g. 2,5,32) [ press "BFNUn$C'CONT")&" for nonel"s
LINPUY Input$
Parse(Input$,Rejected(*) Ninputs)
IF Print THEN PRINTER IS Prir(2)
N_rej_blocks=Ninputs
IF H_rej_blocks)=Found_ratios THEN
Clunk
TSP FHESC'YOU CANT REJICT THRT MANY BLOCKS."™
HIT
60T 9807
END IF
If H_rej_blocks THEN
PRINT "BLOCKS HOT INCLUDED: *;
fFOR I=1 T0 H_rej_blocks
FRINT Rejected(l);
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9852 NEXT I

9855 PRINT
9858 END IF
9861 ENDIF

5864 FOR I=1 70 Block
9867 FOR K=1 T0 N_rej_blocks

987 IF I=Rejected(K) THEN 9906
9873 NEXT K

9876 FOR J=1 T0 §_isotopes(Ii-1
9879 IF Ratio$(I,J)=Rver_ratio$ THEN
9882 H=1H

9885 Ok_ratiol {N)=Rver(I,])
9848 {k_acc(t)=Rec(T,

9891 Ok_tine(N)=Blocktine(I)
9894 Kblox(f)=1

9897 GOTD 9906

9900 EHD IF

9903 NEXT J

9906 HEWT I

9903 I HOT Auto AND Print THEN

5912 FOR ¥=0 70 Print! printout the ratios to be averaged

9915 PRINTER IS Prir(Y+l)

9918 PRINT USING “BOR,/,K,/,8R,20,10,56,20, /" sRPT${"«" 800, "SAMPLE: “35aniplenaned, "BARRELE *, Sanple, "RUNE ", Run_nunber
992 PRINT USING 21K, 90, 4%, 9R,4%,K, /" FHUn$< "BLOCKY" ), FNURSCRuer_ratio$), FHUR$ (" STGHAMERNZ ")
9924 FOR I=1 TO H

5927 PRINT TRB(ZZ);Nblox(ID;TRB(31);DROUNG(Ok_raticl(I},6):TRBC44): DROUND(DK acc(I),3)

9938 REXT 1

9933 PRINT

9936 HEHT Y

9933 EMDIF

9942 |

9545 IF )1 THEN

9949 CALL PugrafiOk_ratisl(x}, (M), Rver_ratio$, Ok _acc{®),Ok_tine(s))

9951 {alcau(lk_ratiol{x), Bk _tine(e),Print,fuer_ratio$, Dk _acc(#),Candump, N, Prir(x})

9944 ALPHA ON
5957 If Print AND Candump THEN

9960 IF HOT Buto THEN

9963 DISP “BO YOU LANT TO DUMP THESE GRRPHLCS TO THE PRINTER?"
9966 (FF KLY

9969 ON KEY 0 LRAEL "DUMP GRAPHICS" GOTO 9961
9972 DN KEY 4 LRBEL *  HO DUMP" 5OTD 9993
9975 GO0 9975

4378 END TP

9981 OFF KO

9984 [ISP FHBISC"DUMPING GRAPHICS...")

9387 DUHP BRAPHILS

9990 END IF

9993 First_average=0

9% OFF KEY

3999 IF HOT Auto THEN 9462

10002 ENDIF

10005 NERT Ret

16008 SUBENIT

e !

10014 Faildir:PRINT USING "/,3¢K>,2/";Ci88" CRW'T RERD ORTA-DIRECTORY FOR RUNE *,Rur_number,” "8(n$
10017 ON 1+Ruto GOTO 9462,10008

10020 Faildat:FRINT USING "7,5¢K3,2/";Ci88" CRM'T RERO UATA FOR FILEY ",K.", RUNY ",Fun_number," "8(n$
10023 6070 9615

10026 SUBEND ¢ --- - B s e

108291
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10632

10075 Indsavesi end of SAVEd part

10044 DEF FiBar_digits(Barslot) ! Rotational position of barrel

10045 | MAR 22, 1985, S:15 M

10047 | Barslot 15 the relative position in the barvel (1-162, not the
10050 ! barrel numbier .

10053 ¥=-103.2¢18% 72#Barslot: .1408%Barslot™2

10056 RETURN INTCY)+(FRRCT(V)S 5)

10059 FHEND

10062 %

10065 !

10068 Pb_age=5UB Pb_age(R76)

10071 LB=1 .55125E-4

10074 15=9.5485E-4

10077 U=137.88

10080 IF R7G) 015G AND R7641.9 THEN

10083 Trial_1=4500={SGR(- {172y RPEILE/ LGN R .TY)

10086 Change=l

10085 REPEAT

10097 Pl BeLHP{Trial_t=(L8-L5))/L5

10095 T=LOGCL+(ERP<Trial _tx[8)-1-Fa(ERP{Trial_telS)- 10}/ CL/CU=R76}-F 1) /L8
10098 Change=RBS(T-Trial_t)

10101 Trial_t=]

10104 UKTIL Changet.01

10107 END IF

10110 IF T THEW

10113 PRINT TRBRY(1,18);

10116 PRINT USING "K,B.4D,K":"207/206 RGE FOR ":K76;" = ";OROUNDCY,S)
10119 END IF

10122 SUBEND

10125

10128

10121 Ervor_message:SUB Error_nessage(INTEGER Prir(%),Printer,Message$)
10134 | If Printer=1, then display on CRT uﬂx&

16137 1V If Printer=Z, then printout only

10140 ! If Printer=3 then do on both.

10143 !

10146 FOR P=1 10 1+{Printer=3)

10149 PRINTER IS Prir(P+(Printer=2))

10152 PRINT USING "47,K,4/";FHHS("smmen "BMessagedl” #wwee”)

10155 HEHT P

10158 PRIRNTER IS CRT

10161 SUBEND

10164 1

10167

10170 BroopsSUB Broop | make a "draﬁpy~beep" sound

10173 FOR I=500 70 100 STEP -

10176 BEEP 1,.02

10179 NERT T

10182 SUBEND

10185 1

10188 |

10191 Orift_adjust:SUB Drift_adjust{Type,Runclass$, Nuclide$(»), Nornal0(#), Nornl, Na8, INTEGER Niso,Rf,Hu0,MagnetOi*),Loarsehin{x),Ref?
10194 1 Recalibrate appropriate elements for slight drift of magnet-setiings
10197 GPTION BRSC

10200 Cof 2 enefaxl 75, INTEBER Prir(x),Subflag,Pute, ull_auts,Foc(x),] t
10203 COM /Specs/ Hx(B:1),Ions,Ze(0: 1), Noise(D:1}

16206 COM /Dalys INTEGER Mu,Daly,Mm$(D:3,20081,0aly_ok(0:245,F#5(0:1, 0[]
10209 COM Magnet/ Heoef(«), INTEGER L,Aside,Peak_inter,Coarsenag(l:!},Magnet(D:24,2}, Coarserange
10212 COM /Filaments/ Filament{x),Fil$(=),INTEGER Niils,FR
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10215 (O /Datal/ Peak(x),Pk,Interfere(®) Normal(x},T00,IHTEGER Data isol#},lata_callector,Inv,Bnc_out,Next_run,Spike
10218 INTEGER Hy

16221 QUTPUT KBO;CHRSC255)BHRE(TS);

16224 PRINT USING "8/,K,":"This function will adjust the stored ELEMENT dats for slight drifts in the best magnet-settings for the
elenent .

10227 PRINT USING "K,/,K,8":"To do this, you must: (1) have the high voliage set within Z volts of the","default value for the ele

nent, and”

10230 PRINT USING "K,2/,K":" (2) be on a pesk of at least 10 nU.","If both of the above are true, then press the appropriate softk
ey to proceed.”

10233 OFF KEY

10736 ON KEY O LABEL PROCEED" 60T 10248

10239 ON KEY 9 LRBEL " ESCAPE" GOTO 10368

10242 6010 10242

10245 1

10748 OFF KEY

10251 OUTPUT KBD;CHRS(Z55)ACHRSCTS);

10254 CRLL Hu(Mn®(x) Hol P Mu,I_t) ! query accelerating voltage

10257 IF P THEN SUBERIT

10260 IF RBSCHuO-Hul))Z THEN

18263 PRINT USING “5/,6%,K,K";PNHE(" wweexx HIGH-UOLTRGE MUST BE WITHIN 2 UOLTS OF "BUALS(HuB)" ™
10266 Clunk

10269 URAIT 2

10272 SUBEXLT

10275 END IF

10276 Ho=Hul

10281 UAIT 1

10284 Enter_bean(O,Mv,L,I t,0)

10287 I (Daly AND Mu<10) OR CHOT Daly AND Mui20) THEM

10230 PRINT USING "3/,6H,K";FRHEC" wexx HUST HRUL 210 wU CDALY) OR 520 wU (CUP) % ™)

10293 Clunk

1029%  UAIT 2

10299 SUBENIT

10302 END IF

10303 L0=L

10305 Center_peak(l,L)

10308 IF Subflag THEN

10311 PRINT USTHG "47,68,K";FHHSC" woexx HEED R CEMTERABLE PLRK mewxnx”)

10314 Clunk

10317 URIT 2

10316 SUBEAIT

10319 END IF

10320

10720 IF Filament(14.7 THEN U If 4.7 amps on center-fil, try fo adjust

10322 | Re-187 magnet-value for drift.

10323 Center_pesk(0,0) | center Re-187, then restore original-pesk mag-values
10324 L=l

10326 GUTPUT B USIHG "2(4R,42),BR";"$0F J" Magnetdl,2), "$0FK" ,Coarsenag(l}

10327 IF Subflag THEW PRINT USING "K,2/":"(Couldn’t center the Re-187 peak)"
10328 END IF

10329 |

10330 ON CRROR G070 10356

10332 RSSIGN 8Pathl TO "TYPE:INTERHAL"

10335 QUTPUT @Pathl,TypesRunclass$,tiso,Mooef (#) Magnetix),Coarsenag(*),Peak_inter,fside,Rf, Nuclide$ (%), Nornal (%) Iny, Interfere(s),
Hu

10338 Hull=Hy

10341 OFF ERRDR

10347 Uhoop

10344 PRINT FNHSC"»ex ROJUSTED MAGNET-URLUES FOR "BTRIM$(Runclass$)8” STORED »x")
10347 URIT 2

10350 SUBEXIT
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1033 |

10356 FRINT USING “3/,108,K":FNHS(" %xxx UNRBLE TO STORE ON DISK %sxx"}

10359 OFF ERROR

10362 Clunk

10365 WALT 2

10368 SUBEHD

10369

10370

10372 Data:SUB Data(Decay,Na$,Ln,Mb1,Nb1,Share_bkgrds,Dump_datagraf,Bad_pressure,INTEGER Hiso,Block,Dy,Pb_4678,Run)! take a block of
isotope-ratio data

10373 OPTION BASE 1

10376 COM /General/ Z8,INTEGER Prir(*),Subflag,fute,Full_auto,foc(*),I t

10379 COM /Keyboard/ [n$,Ci$,Cb%,Cus$,08,Clears

10382 COM /Specs/ Mx(B:1),Ions, ZeC0:1), Noise(Q: 1)

10385 COM /Daly/ INTEGER Mu,Daly,Mm$(0:3,2)081,0aly_ok(0:24),Ff$<0:1,2504]

10288 C0M Magnet/ Mcoef(x) INTEGER L11,Rside,Peak_inter,Coarsemag(D:1?,Hagnet(0:24,2),Coarse

10391 [OM /Barrel/ INTEGER Barrel _position,Barrel_pos0,Max_barrel,Min_barrel

10394 COM /Filaments/ Filament(e),Fil$(x) INTEGER Nfils,F8

10397 COM /Datal/ Peak_in(x),Pk,Interfere(*) Hormal(#), 700, INTEGER Data_iso(*),Jata_collector,Iny,Bnc_out,Next_run,Spike

10400 COM /DataZ/ Rcc(x),Lacc(x),Signa$(%),Deltad(x),Buer(x),Last_aver(%),Last_ratio$(*),Ratio$(®)

10403 (04 /Datads Bkrds(x),Bkrd_var (%}, Resdecay(x), INTEGER Sample,N_prine,Nsets,Ref,Rf,Bkrd rdgs(*),Bkrd signa{#)

10406 COM /Rat/ Slope,Int,Spikenumber,Sig,Peak t(8,40%,Timeconst_corr(8),Peak _height(8,40),Norurat_slope,Normrat_inter,Norm 1nverte

d

10403 COM /Interfere/ Interfere0(d,3),Interf_nsecs,Interf mon_cts(4,2),Interf_mon_tine(4,2),INTEGER Long(®)

10412 INTEGER Bkrd_posn(12,2),Mag_pos(12),Mag_pos0(12),Ratic_isotope(12),Integr time(8},Uait tine(8),K0,Pr Specit_mon_pk(B),0ropout

5,8

10415 REAL Interf_corr_err¢8Y,Peak_a(8),Peak(8), Suns(5)

10418 DIM Mul$<2)04,Us0101,580201,51807],Coef(4,1),Chi_square(48), Tenp _aver(7)

10421

10424 DATA 0,0,MILLIVOLTS,CUP, DALY, .2,0,0

104274

10430 Chisq:DATR 0,0,5.99,7.61,9.49,11 .1,12.6,14.1,15 5,16 9,18 .3,18.7,24,22 4,23 .7,25,26 3,27 .6,26 7,30 1,31 .4,32.7,33.9,35.2, 30 .4,

37.6,38.9,40.1,41.3,42.6

10433 OATR 43.8,44.9,46.2,47.4,48.6,49.8,51,52.2,53 4,54 .6

10436 1

10433 GRAPHICS OFF

10442 OFF KNOB

10445 H=N _prime ! don’t allow value of N_prime as passed in [atad to change

10448 QUTPUT 8 USING "4R,42";"$0F]",FhIsomag(Mcoef(*),Bata_isofN)~.5) | put magnet on & bkrd position

10451 FOR T=Rute#full_autox? T0 19

10454 ON KLY I LRBEL " CALL Clunk

10457 HERT 1

10460 ON KEY 0 LABEL " BMC" GOTO Bme_out

10463 ON KEY 1 LABEL " NLXT RUN" GOTC Next_run

10466 RERD PB4678_cycie,Daly_discr,U$,Mui$(%),Daly_discr,Buc_out,Next_run,Chi_square(x)

10469 MAT Peak= Peak_in ! Peak_in(*) 1n "DATA" subprogram 1s Peak{x) 1n Main program

10472 MAT Peak_in= (D) | only restore Peak_in array if complete data-block

10475 Interf_nsecs=Nsets ! ¥ seconds to spend on "short" interf-mon pks

10478 Spikenunber=Spike

10481 Humber_peaks=N ! ¥ isotopes requested by user {doesn’t incl. interf-mon pks)

10484 Humber_of sets=Nsets

10487 MAT Peak_a= Peak

10436 HAT Interf won_cts= (B)

10493 HAT Interferel= Interfere | determine which isotopes to momitor for isobaric interferences

1049 MAT Long= (D)

10499 MAT Interf_corr_err= (0

10502 MAT Specif mon_pk= (D)

10505 MAT Sigma$= (")

10505 MAT Delta$= (*")

10511t
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10514

FOR M=1 T0 4

10517 FOR =1 T0 N

10520 IF Interfere(M,?)=Data_iso(I) THEN 10535

10523 NERT I

10526  InterfersQ(M,1)=0 | ignore isobaric interferences if none for the
1052 InterfereliM,2)=0 | specified isotopes.

10532 InterfereQ(t,2)=0

10535 NEAT M

10528 FOR I=1 T0 N

10941 Ratio_isotepe(Ir=Data_iso(I}) ! can include interf-won isotopes
10544 NERT I

10547 FOR M=1 704

10550 FOR I=1 TO M

10553 IF Interfere(M,1)=Ratio_isotope(I) THEN

10556 LongtM)=I ! order of monitor isotope in data-isotope list
10559 Interfered(M,15=0 | so don’t mopitor before/after peaktops
10562 Specif_mon_pk(I)=1 | if a apecifically-requested interference-nonitor peak
10565 N IF

10568 NEMT I

10571 HEKT M

10574 GUTPUT KBD;(leard:;

10577 ON KEY 9 LRBEL °  ESCAPE" GOTO Exit_data

10580 I NOT Ruto THEN 51$="(of "BUAL$(Block+Nbl-Mbl+1)8")"

10583 IF Auto THEN S1$="(RUTD)®

10586 IF Nfils=2 THEN S$="SIDE-FIL.="8UAL$(Filanent(Z))4" AMPS”

10589 Tpress=TIMEDATE

10592 PRINTER IS CRT

10595 CALL Pressure(Mu,tu$(x),1,Source pressure,Tube_pressure)

10598 IMRGE 3/,80R,/,80R,/,21¥.K,/,808,/,808,3/

10601 IF (Source_pressurel.E-6) OR (Tube_pressuresl E-7) THEN

10604  FOR ¥=2 10 1 STEP -1

10607 FRINTER IS Prirlt)

18610 IF Source_pressured! .E-6 THEN

10613 PRINT USING 10598;RPT$(“+",80),RPT$("#",80),FNB1$("SO0URCE PRESSURE IS 700 HIGH ("8URL$(Source pressuresB™)"),RPT$("+" 8
07, RPT$C"=",80)

10616 END IF

10619 IF Tube_pressure)!.£-7 THEN

18622 FRINT USING 10598;RPT$("x",80),RPTS("+" B0, FNBI$ "TUBE-PRESSURE IS 10O HIGH ("BUAL$(Tube_pressureid™ ", RPT$("+",80),R
PTS("+" 80)

10625 XD IF

10628  NEMT Y

10631 Superduperclunk

10634 IF fluto THEN

10637 IF (TIMEDRTE-Tpress)/60560 THEN | wait no more than 1 hour for pessure to improve (auto-running only)
10640 Bad_pressures]

10643 BOTO Exit_data

10646 END IF

10649 FRINT "URITING FOR ADEQUATE SOURCE AND TUBE PRESSLRE..."

10652 Uait{TIMEDRTE,60,Filament(Nfils),0,Aute,Full auto)

10655 GOTO 10595

10658 ELSE

10661 GOTO Exit_data

10664 END IF

10667 OUTPUT KBO:Clear$;

10670 END IF

10673 Bad_pressure=0

10676 FOR ¥=1 10 2

10678 PRINTER IS Prir(Y)

10682 IF Y=2 THEN PRINT USIHG “H,K";CHRSCZTX8"818D" | narrow line-spacing
10695 IF ‘=2 THEN PRINT "SOURCE PRESSURE =";Source_pressure:TRB(48);“TUBE PRESSURE =";Tube_pressure
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10688  IMAGE “BARRELE",30," ",14X,"BLOCK® *,00,2K,8R,4%,10R,8%, "RUKR",00," *,/,"CENT. FIL.=",0.30," AMPS",4%,208,184,00," SEIS
", 7, "SAMPLE: " 50R,/

10691 PRINT USING 10688;Sample,l+Black, 519, CHRE (126 Jxby)8 »= "Gul$( 1+ Dy G " »» "ACHRS (128) , Run, Filanent (17, 5%, Nsets, Nag
10694 NEWT Y

10697 ! if Comzer=1 then take backgrounds only for the least-intense peak

10700 ! - applies if cup data only, max-rat10{20, good pressure, not PH4678.

10703 IF Peak(N>=0 THEN

10706 Superclunk

10709 PRIMT USING "4/,K,2/,K,4/%; "smemsmmnassn PIONO=0 [RROR IN Data swewweeewenns” "SRESEURRAROEEY PLERSE NOTIFY KEN HB#64584
LEETES

10712 Peak(hi=l

10715 END IF

10718 IF (Peak(1)/Peak(N)<(20) AND (Dy=0) AND (Ph_4578=0) AND (Source_pressure(4.[-8) AND (Tube_pressure{.E-9) THEN Comzer=1
10720 FOR I=1 70 &

16724 If Ratio_isolope¢Dd=Ref THEN R=I (R is order or ref-isol. in pesk-suitching

10727 NERY T

18730 Setup_1s t if Pb 204-206-207-208 block, take G/4 data before 3 after £/7/8 data

10733 IF Pb_A678 THEM

1073 Ratio_isotope(1)=206

10739 Ratio_isotepe(2)=204

18742 Msets= TeHumber of sets | but take only 70% of specified set
16745 IF Nsets(5 THEN Nsets=h

10748 N=2 | since only 206 & 204

10751 Mumber_peaks=2

10754 MAT Peak_a= (B

10757 Peak_a(l)=Peak(R) | 206

16760 FORI=1 704

10763 If Data_150(1)=204 THEN Peak_a(2)=Peak(I)

10766 NEWT I

10769 Rafpk=l

10772 [LSE

10775 Refpk=R

10776 END IF

10781 Setup_2:CALL Peaktime(Peak_a(*) Noise(*),Tons, Integr time(x}lait_tine(x) N, 0y, (Refpk),Ratic_isotope(x))

10784 GCLERR

10787 FOR J=1 702

10790 PRINTER 1S PririD)

10793 IF J=2 THEN PRINT USING “8,K":CHR$(Z7)4"8130"

10796 PRINT USING "9A,12R,%":"ISOTOPES:”

10799 FOR I=1 TON

10802 FRINT USING “30,3R,%";Ratio_isotopel)

10805 IF Specif mon_pk(D=1 THEN | if isctope is a specifically requested isobaric-interference monitor, use wait-t & 1ntegrat
ion-t of 3 seconds

10808 Wait_tine(1)=2

10811 Integr_time{D)=3

10614 END IF

10817 HEKT I

10820 PRINT USING "/,10,28,%"s "INTEGRATION-TIMES:"

10823 FORI=1 TO N

10826 PRINT USING "30,3¢,4";Integr_time(D)

10829 NEXT I

10832 PRINT USING "/,118,9%,8"s"URATT-TIMES:"

10835 FOR I=1 TON

10838 PRINT USING "30,3K,8";Uait_tine(D)

10841 HEXT I

10844 PRIM

10847 HERT J

10850 FOR R=1 70 M

10853 IF Ratio_isotope(R)=Ref THEN 10859 IR is order or ref-isot. in peak-switching

10856 HEKT R

[
m
(=1}
3
ot
-
=
™M

63



10859 PRINTER IS Prir(2)sUIDTH (13D

10862 PRINT USING "8,K,/";CHRS(Z1)8"8k25" 1 small print

10865 IF NOT Ph_4678 OR NOT Pb4678_cycle THEN

10868 PRINT "FOCUS:":TAB{19); ! prant focus-settings

10671 FOR I=1 T0 G+Mfils

10874 PRINT USING “3¢K),3%,%":1,"-",Foc(I)

10877 NEWT I

10880 PRINT

10883 END IF

10886 Nn=N+4x(Pb_4678%Pb4678_cycle=0) | Expand to include possible interf-non pks
10889 !

10892 FOR K=1 TO Nn 1 deternine magnet-settings for peaktops & bkrds

10895 IF KON THEN Ratio_isotopetK)=Interfere0(K-N,1) | add interference-monitor isotope to Ratio-Isotope list
10838 FOR J=1 T0 Niso

10901 IF Ratio_isotope(K)=Magnet(J,1) THEN

10904 Hag_pos(K)=Hagnet(J,2) | peaktops

10907 !

10910 | bkrds at 1/2 anu above § below peaktops

10913 Bkrd_posn(K,2)=Mag_pos¢K)+ (FNIsomag(Mcoef (*),Ratio_isotopetK)+ 5)-FNlsomag(Mcoef (*),(Ratio_isotope(k}))) | mag-seting f
or ABOUE bkrd

10916 Bkrd_posn(K,1)=Nag_pos(K)+(FNlsomag{fcoef (x),Ratio_15ctope(X)- 5)-FNlsamag(coet (#), (Ratio_isotopelK))}) | mag-setting

for BELOY bkrd
10919 EHD IF
10922 NERT J
10925 NEWT &

10928 |

10931 Mu=ly

10934 OUTPUT B:Mm$(Mu,1) | 1-second integration

10337 DISP

10940 PRINT USING “K,K";"MAGNET:  ("8URL$(Coarse)8"> * | print magnet-settings

10943 FOR I=1 70 Nn

10946 IF Ratio_isotope(I)<>0 THEN PRINT USING "3(¢K},3X,8":Ratio_1sotope(I},"-" Hag_pos(I}

10948 HNEXT 1

10952 PRINT USING "/*

10955 K=0

10958 PRINTER IS Prir(2)sUIDTH (132)

1091 FOR I=1 70 Mn ! Print headings for backgrounds

10964 FOR J=Number_peaks+l 10 I-1

10967 IF (Ratic_isotope{))=Ratio_isotope(I)} OR (Ratic_isotope(I)=0) THEN 109791 avoid duplicate isotopes
10970 NERT J

10973 K=K+l

10576 IF Ratio_isotope(I) THEN PRINT TRBC10%K-9);Ratio_isotope(I);

10979 NEKT I

10982 PRINT © BACKGROUNDS: (cts per sec./std. dev.)”

10985 Bbkrd:! take before-peaktop backgrounds

10988 IF NOT Share bkgrds THEN ! If not sharing the last block’s hackgrounds

10391 CALL Backgrounds(Comzer,Number_peaks,Peak(*),R,Phd678 cycle,Nn,0,N,Ph_4678,Integr_time(x),Bkrd_posn(x),Ratio_isotope(*),Coa

rsemag(l))

10994 IF Bnc_out OR Hext_run OR Subflagdl THEN Exit_data

10997 ELSE

11000 FOR I=1 TG Hn | Share last block’s backgrounds
11003 FOR J=1 70 2

11006 Bkrds(J,D)=Bkrds(J+2,1)

11009 Bkrd_rdgs{J,I)=Bkrd_rdgs¢J+2,D

11012 NEXT J

11015 HERT I

11018 END IF

11621 QUTPUT 8;"$ICL"

11025 ENTER 8:Tn

11027 1F Pb_4678=0 OR Ph4678_cycle=0 THEN
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11030 MAT Mag_posl= Mag_pos

11033 CALL Interfere(D,Tn,Bkeds(x},Mag_posO(#), (Number_peaks),Subflag,Bre_out,Next_run)
11036 ON Subflag GOTO 11039,Bbked,Bbked,Exit_data

11033 IF Bnc_out OR Next_run THEN Exit_data

11042 END IF

11045 FOR M=1 T0 4 ! Put monitor isotope with data-isotope list if interference correction will be ) 10X and monitor peak is ».5mU
/ 054U {(Cup/Daly)

1048 P=Interf_non_cts(M,1oMx{Mu) | ml) interference-monitor peak

1051 IF InterfereB(M,1) AND Long(M)=0 AND ((Mu=03xP).S> OR (MuxP).05) THEN

11054 FORI=1 TO N

11057 If Interferel(M,2)=Ratio_isotope(I) AND N<B THEN

11066 (hecked=0

11063 FOR J=1 10 M-1! only menitar an interference peak once per set

11066 IF (Interfere(],D=InterferetM, 1)) AND Long(J) THEN Checked=1

11069 HEST J

11072 Percent_corr=100*(Intert mon_cts(M,1)/Mx(Hud)*Interfere0(M,37/PeakiId! ¥ correction from isobaric interference
11075 IF Percent_corr) .10 AND HOT Checked THEN 1 1f correction ) 16% then use "long" interference monitor
11078!

11081 H=1+H! increment the number of isotopes in the set

11084 Long{M)=N

11007 FOR P=1 70 2! allocate interf-mon bkrds to correct main-pk order

11090 Bkrda(P H)=Bkrds(P,Number_peaks+H)

11093 Bkrd_rdos(P,Ny=Bkrd_rdgs(P,Number_peaks+)

1109 NEXT P

11099 Peak(N)=Peak(N-1)

{112 Ratio_isotope(N)=Interfere(t,1)

11105 Uait_time(N)=2

11108 Integr_time(W)=3+(Percent_corr’ .2)+2%(Percent_corr; 41 integrate for 3 seconds if corvection(.2%, 4 if betueen .27
and A%, 6 if >4

11l Interferel(i,1)=0

11114 Interferel(M,2)=0

17 fOR K=1 10 Miso

1120 If Hagnet(K,1)=Ratio_isutopald) THEN Mag_pos{N)=Magnet<k,2)

11173 HERT K

11126 END IF

11129 EHD IF

11132 NEXT 1

11135 ENDIF

11138 NEKT M

11141 Short_interf=0

11144 FOR M=1 104 ! caunt ¥ of “short”-monitored interf-monitor pks

11147 IF InterfereD¢H,1) THEM Short_interf=1tShort_interf

11150 HNEXT M

1153 1

11156 Pks:PRINTER IS CRT

11159 QUTPUT KBD;(lear$;

11162 IF NOT Pb_4679 OR PL4670_cycle=l THEN

11165 Prax=1.2¢Peak{l)

11168 ELSE

1171 Prax=1.24Peak_a(l)

11174 END IF

11177 Axes((],100,36,86,0, (20xShort_interf+Hsetsx (SUM(Integr_time:+SUM{Nait_tine))3/60,0,Prax, "MIKUTES", “nb BEAM®,D,-1,00
11180 PRINT USING 10688;Sample,1+Block, 518, "se "BMul$ {1+ Hu)B %" Run,Filanent(1),5%, Hsets, Na$
11183 CALL Peaks(R,Peak_t{*),K,Tn,Peak_height(*),Pmax, Tenp_aver (%), N, Coarsenaq(l),Mag_posi*),Inteqr_tine(*),lait_tine(x,Ratio_isot
ope{x}, Dropouts)

11186 IF Bmc_out OF Next_run THEN Exit_data

11189 0N Subflag GOTO Abkrd,Over_10volts,Exit data,Exit data

111921

11195 Abkrd:! take after-peaktop backgrounds

11198 PRINTER IS Prtr<2);UIDTH (132)
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11201 CALL Backgrounds{Conzer,Humber_peaks,Peak(*},R,Ph4678_cycle,Nn,2,H,Pb_4678,Inteqr_tine(*),Bkrd posn(*},Ratic_isotope(*),Coars
erag(1))

11204 PRINT USTHG "§,K°;CHR$CZD8"8K0S" | normal print

11207 IF Brc_out OR Next_run OR Subflaghl THEN [xit_data

1218 1

11213 FOR M=1 10 4 ! Shaft interf-mon bkrds for spec.-non pks to correct arder

11216 IF Long(M) THIN

11219 IF NOT Specif_mon_pk{Long{M)? THEN | if a not specifically-requested interference-monitor peak

11222 FOR P=3 10 4

11225 Bkrds(P,Long(ty3=Bkrds(P, Nunber_peakstt)
11228 Bkrd rdgs(P,Long(M))=Bkrd_rdgs(P,Nunber_peaks+H)

11231 HERT P

11234 END IF

11237 ENDIF

11240 RERT M

11243 PRINTER 15 CRT

11246 1

11245 MAT Interf corr_err= (0)

11252 FOR M=1 70 4

11255 FOR J=1 10 4

11258 IF (Interfere(J,1i=Interfere(M,1)) ARD Long(J} THEN Long(M)=Long(J}

11261 HNEMT J

11264 NEKT M

11267 IF HOT Ph_4678Ph4678 cycle THEN

11270 CALL Interfers(2,Tn,Bkrds(x),Mag_posO(x), (Nunber_pesks),5ubflag,bne_out,Next_run)

1273 IF Subflag=2 OR Subflag=3 THEN Bbkrd

11276 IF Bnc_out OR Mext_run OR Subflag=% THEW Exit_data

11279 END IF

11282 pISp

11285 Sum_bkrd rdgs=

11288 PRINTER IS Prir(2)

1291 FOR I=1 10 0 | calculate average backgrounds

1129 Bkgrd=0

11297 Bked_var(I3=D

11300 FOR ¥=1 70 4

11303 Sum_bkrd_rdgs=Sum_bkrd_rdgs+Bkrd_rdgsCK,I) 1 totald bkrd rdgs used for Ith peak

11306 Bkgrd=Bkgrd+Bkrds(K,I)/4 | average background in counts/second

11309 Bkrd_var{1)=Bkrd_var(I)+HNoise(Mu) "2/ (4¥Bkrd_rdgs(K,1)) | fAverage background variance of the nean, in (nl/zec)Z, for It
h peak

11312 HERT K

11315 FOR J=1 10 Nsets

11318 Peak_height(T,])=Peak_height(I,I)-Bkgrd ! subtract backgrounds

11320 NEWT J

11324 NEXT 1

11327 MAT Timeconst_corr= ()

11330 IF Mu=0 THEN CALL Timeconst_corr(Timeconst_corr(*),Resdecay(*),Peak_height(x),N,Inteqr tine(#},Uait_tine(x))
11333 FOR M=1 70 4 ! correcl for isobaric interferences

11336 I Long{M)=0 THEN

11339 IF Interferel(M,1)=0 THEN 11453 | * short" ischaric interf. monitor (linear interp)

11242 Loef(2,1)=(Interf_mon_cts(M,2)-Interf_mon_cts(M,1))/{Interf_non_tine(M,2)-Interf mon_tine(M,1)} | slope of 1nterf-nenitor
peak decay

11345 [oef(1,10=Interf_mon_ctstM,1)-Loef(Z,1)xInterf_mon_tine(M,1> ! intercept of interf-monitor peak decay
11248 Coef (3,130

11351 Coef(4,17=0

1135¢  LLSE

11357 [ALL Cubic(Coef(¥) Peak_t(x), Peak_height(*) Nsets,Long(M))1 "Long" ischaric-interference monitor (cubic interp)
11360 EHD IF

11363 FORI=L TOH

11366 If InterfereM,2)=Ratio_isotope(I) THEN

11369 Au_nanitor_pk=0
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11312 fu_interf_corr=0
11375 Hpcor=0
11378 FOR J=1 10 Hsets

11361 T=Peak_t{I,1)

11384 Fon_pk=Coef (1, 1)+ T#(Coef(Z,1)+T#(Loef(3,1)+T#oef (4,123 predicted monitor-pk 1ntensity
11387 Interf pk=Mon_pkxInterfere(M,3)! predicted interfering-ph 1ntensity

11390 fv_monitor_pk=Ry_monitor_pk+Mon_pk/Hsets! average momitor-peak, in counts/second

11393 Peak_height (I, >=Peak_height(I,J)-Interf_pk! correct for isobaric interference

1139 Peor=100#Interf _pk/Peak_height(I,J)! average ! correction to Peak_height(I,])

11399 [Test for very large correction due to being knocked off peak by seeing 1f correction for last peak was within a fact

or of 40 G2l only)

11462 IF 131 8RO (Pear/(Lacor+(Lpcor=07¢40 OR Peak_height(I,J>Mx(Hu? 026MurZx(Mu=0)) THEN
11405 fu_interf_corr=Ay_interf corrtPeor

11408 Hpcor=1+Hpcar

11411 Lpcor=Peor

11414 EHD 17

11417 NERT J

11420 Au_interf corr=Ru_interf_corr/{Npcor+(Hpcor=00)

11423 If Ry_menitor_pk THEM

11426 PRINT “Ruerage”;Interfere(M,13:TABCI3); “peak was ";OROUND(Ru_nonitor_pk/Mx(Mud,37;"nl";
11429 PRINT TRBC35); "Correction on";Ratio_isotope(Id;TAB(S4);"= ";DROUNDCRY_interf corr,3);"¢"

11432 D=5QR(2)#fy_interf corr=Noise(Mu)*Mx{Mud/Ay_nonitor_pk

11435 IF Long(My=0 THEN D=D/SOR(Interf_nsecs) | Xerror from 1sobaric-interference correction

11438 IF Long(M) THEN D=0/S0R¢Integr_time(Long{M)i*Nsets) ! ditto

1441 Interf_corr_err(1)=SQR{Interf_corr_ere{I)*2¢D°Z2+({.02xflv_tnterf_corr)*2) | ¥ error fron 1sobar-interf correction, 1ncl
Zh +/- in interf ratio

11444 END IF

11447 END IF

11450 NEXT I

11453 HEXT M

11456 MAT Sums= (D)

11459 FOR J=1 10 Nsets ! for calculating average beam-decay/growth

11462 CALL Sums(Sums(*),1,(Peak_height(R, 1)), Peak_t(R,13,0

11465 NEXT J

11468 CALL Stope(Sums(*),Decay,Int,S0,59,Nsets)

11471 Pk=Sums(1)/Nsets/Mx(Mu)

11474 Decay=Decay*lsets*h .£+5/Sums(1)

11477 Uhoop

11480 PRINT DROUND(Pk,3)s;"mU":Ref;

11483 FOR I=1 TO N

11486 IF TOR THEM

11489 I=1-(DR)

11492 PRINT TRBCIS#Ix);DROUND(Pk/Temp_aver(1x)*Inv,3); "nl";Ratro_1s0topelll;
11495 NG IF

11498 NEXT I

11501 PRINT

11504 IF Drapouts THEN PRINT USING "3CK>"s"({{{(K ",Dropouts,” GPIO0 dropout(s) in this black 300"
11507 PRINT RPT$("-",8D)

11510 1

11513 Doratios:I=Pb_4678%(Ph4678_cycle=l) | calculate 1s0tope ratios

11516 | PbA678_cycle (for a Ph-204-206-207-208 block) 1s 1 after 1st 6/4 dong, 2 after 6/7/8 done, 3 after last 674 done
11519 Pb4678_cycle=Ph4678 cycletl

11527 Ratio_count=0

11575 Normrat_ace=(

11528 Printed=0

11831 !

11534 (all_ratiocalcsFOR 10=1 TO

11537 IF I0=R THEN Calc_nextratio

11540 1=+l

115431 don™t calculate a ratio 1f peak I0 is the ref-pk, or if an unspiked, fractionation-normalizable run until the normalizing rat
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io has been calculated.

11546 IF (NOT Spike)#Hormal{1)#(Ratio_count*(Ratic_isotopecI0)=Normal(1)} OR (NOT Ratio_count)*(Ratio_isotope(I10)(Normal(i))) TH
EN Cale_nextratio

11549 PRINTER IS Prir(2

11552 CRLL Ratiocale(I,I0,Calc_inverted,R,Mass_discr,Ratio_count,Pb4678_cycle,Normal (*),N_sets used,lecay,Nsets,Ph_4678,Ref,Inv,H
u,Ratio_isotope(#))

11558 f

11558 Final:Ru=ABS(Auer (1))

11561 Temp=(N_sets_used-1)/N_sets usedsNoise(Mu)*2x(Ru" (2*Inv)/Integr_time(10)+1/Inteqr time(R))/Pk*Z+(Au*Inu/Integr tine(10)41/1
ntegr_tine(R)}/(Fk*Ions)

11564 Tsig=100%50R(Tenp)

11567 IF Comzer=0 THEN Bkrd_uncert=100#%50R(Bkrd_var (10)#Ru" (Z¥Iny)+Bkrd_var(R))/Pk

11570 IF Comzer=1 THEN Bkrd_uncert=100%50R(Bkrd_var (Ni* ((AuTnu-1)/Pl0"2)

11573 | Bkrd_uncert = Yerror 1n ratio due to background uncertainty

11576 Terr=SQR(Interf corr_err(R)"2¢tInterf corr_err(I0}*2) 1 & error due to ischaric-interference corrections

11579 Aec(I)=50RMARC(Sigy, (Tsig)) "2/ _sets_used+Bkrd_uncert*Z+Ierr* 2+ (Normrat_acc*(Ref-Ratio_isotope(I0))/(Ref-Normal(13))"2)
signamean(¥)

11582 IF Ph_4678 THEK

11585 N Pb4678_cycle GOTO 11708,11615,11551

11588 1| Combine values for 1st & last 206/204

11591 N_sets used=N_sets_used+{Firstbq_nsets+2)/2

11594 Recip_var=1/fcc(1)"2+1/Firsth4_siguean*?

11597 Auer(1y=(Ru/Rcc(1)"2+F1rst_64/Firstbd_sigmeanZ)/Recip_var

11600 fee(13=1/5QR{Recip_var)

11603 S1g=1/50R<(1/5ig" 2+ 1 Firsthd_sig*2)/2)

11606 Tsig=S0R{(Ts1ig" 2+Firstbd tsig*2)/D)

11609 ENO IF

11612 i

11615  FOR K=1 10 Ln-1 ! Calculate percent change in ratios, put in parentheses if within theoretical

11618 IF Block AND (Last_ratio$(K)=Ratio$(I)) AND Last_aver(k) THEN CALL Delta(Delta${I),Rver<I},Last_aver(K),RectD),laccik))

11621 NEKT K

11624 Sigma${D>L1,81=TRIMGCUALSCORDUND(Sig, 200

11627 Signa$(D)=TRIM$(Signa$(I)

11630 Uithin_theor=(Sig/Tsig{SOR(Chi_square(INT(N sets used))/(INT{N sets_used)-1)))

11633 IF Uithin_theor THEN Sigma$<I)="("§Sigma$(D)8")"

11636 GRAPHICS OFF

11639 IF NOT Printed THEN OUTPUT KBO;Clear$;

11642 Printed=1

11645 FOR ¥=1 70 2-Pb_4678x(Pb4678_cycle=1)

11648 PRINIER IS Prir(Y)sWIDTH (132)

11651 T=bw(y=2)

11654 PRINT " RUERRGE";TRBC16);"AUERRAGE";TRB(Z9); "SIGMAL" s TRB(403; "SIGHRL" s TRE(S0); "SLOMAY" s TRBCA0); “SIGHA"

11657 IF Y=2 THEN PRINT USING "#,K";CHR$CZTE"816D" ! normal line-spacing

11660 PRINT " "GRatio$(L);TRAB(16+T) s Rinyert$(Ratio®(I)); TRBC30+T )2 0BS."sTABC40+T); "THEDR "< TRBCS0+T) 5 "MEAN" s TRBCGO+T); "MERAN"
sTRBCT0+T )5 "DELTRZ"

11663 IF ¥=1 RKD NC4 THEN PRINT

11666 PRINT TRB(27;DROUND(Ruer (1,635 TRABCLS) < DROUND(L Rver (1) ,6); TRB(Z9):SigmaR(1);TRB(I9): DROUND( T5ig, 2):

11669 PRINT TAB(49);0ROUND(Rcc(ly,2)5TRB(SY) ;s DROUND(Aec(Td#Ruer (1)/100,2); TRBC70);Del tadiT)

11672 IF Y=2 AND I=N-1 THEM PRINT USING "#,K";CHR$(27)8"8180"

11675 PRINT RPTS$¢"-",80)

11678 NEMT Y

11681 Ratio_count=Ratio_count+l

11684 IF (Ratio_count=1) AND Normal(1} RHD Spike=0 THEN

11687 Normrat_slope=Slope | Linear-regression slope of normalizing ratie
11690 Hormrat_inter=Int 1 * ' intercept  ° "
11693 Norm_inverted={alc_inverted

1169 Normrat_acc=Acc(I) ! uncertainty of normalizing ratio

11699 I=0

11702 60T (all_raticcalc
1705 ENDIF
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11708

PRINTER 15 CRT

11711 Calc_nextratiosHEXT 10

11714
117
11728
1723
11726
11729
11732
11735
11738
1
11744
11747
11750
11753
11756
11759
11762
11765
11768
1
11774
e
11789
11783
11786
11789
117921
11795
11798
11801
11804
11807
11818
11813
11816
11819
11822
11825
11828
11831
11834
11837
11840
11843
11846
11849
11852
11855
11858
118611
11864
11867
11870
11673
1187
11879
11882

i
IF Pb_4678 AND Pbd678 cycle(? THEN
Lenter_peak(1,Rf)! re-center the 206 peak & recalibrate mag-settings
IF Subflag=l THEN Bec_out
SELECT Pb4678_cycle
(ASE 1 1 after 1st 2067204 sets
PRINT USING 10688;5ample,1+Block, 518, "sx"BMul$(1+Muid "#=" Run,Filanent{1},5$,Nsets, Na$
HAT Peak_a= (D)
J=0
FOR I=1 10 4
IF Data_iso{I3{)2D4 THEN
J=J4l
Ratio_isotoped))=Data_1s0(l}
Peak_alJ)=Peak(D)
END IF
HEXT I
N=3
Humber_peaks=3
Nsets=Number_of sets
First_64=Rver(1)
Firstbd_signean=Reedl)
First64_sig=Sig
firsthd_tsig=Tsig
Firstbd_nsets=N_sets used
FOR I=1 70 3! find order of 206 & 207 peaks
IF Ratin_isotope{1)=206 THEN Refpk=I
IF Ratio_isotope(1)=207 THEN Peak 2071
HEXT 1
R=Refpk
FOR K=1 10 2 | share 206 bkgrds from 6-%4 to 6-7-8 if 6/7 ratio not too large
Bkrds(K,Refpk)=Bkrds(2+K,1)
Bkrd_rdgs(K,Refpk)=Bkrd_rdgs(2+K,1)
Bkrd_sigma(K,Refpk)=Bkrd_signa(2+f,1)
NEXT K
PRINTER IS Prirc2)
PRINT RPT$("-",80}
PRINTER IS CRT
G070 Setup_2

CASE 21 after 206-207-208 sets
FOR K=1 70 2
Blrds(K,1)=Bkrds(Z+K Refpk)
Bkrd_rdgs(K,1)=Bkrd_rdgs(2+K,Refpk)
Bkrd_sigmalk,1)=Bkrd sigma(Z+K,Refpk)
NEXT K
IF Dump_datagraf THEN DUMP GRAPHICS | only dump 206-207-208 graphics
6070 Setup_1
END SELECT
END IF

IF Ounp_datagraf AND NOT Pb_4678 THEN DUMP GRAPRICS
MA1 Last_aver= Ruer

HRT Lacc= Rce

MAT Last_ratiob= Ratio$

L=Rf

[lata_collector=Mu

Block=1+Block

11885 Exit_data:Ln=N_prine*Ph_4678+Mx(Pb_4676=0) | include any added interf.-mon
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11888 Hsets=Hunber of sets [ pks if not a Ph-4678 block
11891 MRT Peak_in= Peak ! Restore Peak_in array

11894 PRINTER IS CRY

11897 SUBERIT

11900 !

11903 Ouer_10volts:IF K{4 THEN Exit_data ! Stop peak-switching if bean > 10U
11906 Nsets=kK-1

11909 GOTO Abkrd

1912 |

11915 Next_runzNext_run=1

11918 60TO Exit_data

LI

11924 Bmc_outzBne_put=l

11927 IF Ruto RAHD SUM(Peak_in)=0 AND SUM(Peak30 THEN MAT Peak_in= Peak

11930 1 to solye early-exit zerging of Peak array in aute-running

11933 GOTD Exit_data

11936 SUBEND ! R R
119391

11942

11945 Suns:SUB Sums(Sums(x),6,Y,K, INTEGER W)

119481 Rdd <6=1) or subtract (G=-1) sums, suns-of-squares, & cross-product sums
11951 IF (N<3> AND (B<O) THEN SUBEXLT

11954 Sums{1)=Sums(Dd+G¥Y 1 sum of ¥
11957 Sums(2)=Sums(2)+G¥/%¥Y ! sum of squares of ¥
11960 Sums(3)=Suns(3)46xK | sum of X
]
|

11963 Suns(4)=Suns(4)+GxKel | sum of squares of

11966 Suns(5)=Suns(5)+5xkey | cross-product suns

11969 N=N-(6<D)

11972 SUBEND | oo st e

11975!

119784

11981 Slope:SU8 Slope(Suns(*),Slope,Intercept,Std_dev pts,Std dev_slope, INTEGER ) ! calculate lirear-regression

11984 Slope=(NxSums(5)-Suns(dxSuns(1) 3/ (MSuns(4)~-Suns(3)*2)

11987 Intercept=(Suns(1)-5lopexSuns(3))/8

11990 S=CSuns(2)~Intercept*Suns(1)-SlopexSuns(5) )/ (H-2)

11997 5td_deu_pts=50R(5¢(5)0)) I std deviation of pts about line

11996 S=5ums(4)-Suns(33"2/N

11999 5td dev_slope=Std_dey pts/SOR(5+(530)) | std deviation of slope

12002 SUBEND © -~--- - e

12005

12008!

12011 Rurwariables:$UB Runvariables(Runvar0(*),Run_name$(*),Runtypedi{*), Sanple_nane${+),INTEGER Run_order(x),Run_iso(*},Ruto)
120144 Change/edit/add/replace run-variables or std-run variables

12017 OPTION BASE 1

12020 COM /Kepboard/ Cn$,Ca%,Ch8,Cu8,08,Cleard

12023 COM /Rute_fornl/ Lastresponse$(-4:27)[501,Nresp(-1:27), Last_runtype$lBl,Nornal (23, Responsed(-4: 270501, Pranpts-4:27)[ 25
12026 COM 7Ruto_form?/ Spike,INTEGER Isotope(8),Miso,Rf Magnet(0:24,2)

12029 0T Stdvar (32,277,546 _nane$<3230101, Stdtype$(32)I8], RELZ03, 5480241, Rund 18], Elenent$ (200101, 56 (L1661, 5 _nane$(32)[501,0gas
32

12032 INTEGER Std_iso(32,8}

12035 QUTPUT KBD;CHRS(255)8CHREC75);

12038 bot_runvars=0
12041 DBot_stdvars=(
12044

12047 Again:OfF KEY
12050 OFF KBD

12052 OFF KNOB
12056 A=KNOBK

12053 GRAPHICS OFF
12062 Last_runtyped=

Wi
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12065 Prompt$<1)="DEFINC A HEW ST OF "BFNURSC'RUN")E" UARIRBLES"

12068 Prompt®¢2)="EDIT or UIEW "SFNUn$C"RUN")R" URARIABLES"

12071 Prompt$(5)="UHAT "SFNURS("ARE*)3" RUN & STD-RUN URRIABLES?"

12074 Prompt$¢6)="HOW TO DEFINE QUTGRSSING UARIRBLES?

12077 Prompt$<7)="EDIT or UIEW "SFNUn$("STD-RUN")B" URRIABLES"

12080 Pronpt$(3)="RDD TO "SFHURSC"RUN")E" UARTABLES"

12083 Prompt$(8)="A00 T0 "8 NUn%("5TD-RUN")A" URRIABLES”

12086 Prompt$(4>="PRINTOUT ALL "8FNUn®("RUN"}" URRIABLES"

12089 Prompt$(9)="PRINTOUT ALL “BFHUn$("STD-RUN)S" URRIABLES"

12092 1F HOT RAuto THEN Prompt$(103="RETURN TO BMC"

12095 IF Ruto THEN Prompt$¢10)="BEGIN RUTOMATIC RUNHING"

170981

12101 ON KEY 0 LRBEL " NEW RUN URRS" GOTO New_runvars

12104 ON KEY 1 LRBEL "EDIT RUN URRS" G60TD Ldit_runvars

12107 ON KEY 4 LABEL *  HELP!" GOTO Help

12110 ON KEY 5 LRBEL " OUTGRS?" GOTO Outgas

12113 ON KEY 6 LABEL " "G088" “R"STDRUN URRS" GOTO Edit_stduars

12116 ON KEY 2 LABEL "ADD T0 RUKURRS™ BOTO Add_runvars

12115 ON KEY 7 LABEL * “BOSE™ “B0$8" “8"STDRUN UARS" 50T Add_stdvars

12122 ON KEY 3 LABEL "PRINT RUNUARS" 60TO Print_runvars

12125 (W KEY 8 LABEL " "B0%8™  “3"STORUN URRS" GOTO Print_stdvars

12128 IF HOT Auto THEN ON KEY 9 LRBEL " ESCAPE" GOTO 12143

12131 IF Ruto THEW ON KEY 9 LABEL " BEGIN RUNS" 60T 12143

12134 CALL KeymenuPromptd(x)}

12137 6010 17137

12140

12143 I Runchange THEN GOSUB Store runvars

12146 IF Stdchange THEN GOSUB Store_stdvars

12149 SUBEXIT

12152 !

12155 Help:RESTORE 12158

12158 DRATA RiN-variables define how the samples will be run during an automatic run-sequence. You must assign esch sample its ow
n RUN variables.$

12161 DRTA "5T0-RUN variables are examples of typical RUN-variables that you can easily assign as the RUN variables. This wa
y, instead”

12164 DATR "of having to fill 1n all of the entries for the RUN variables for a sample, you can just specify”
12167 DATA “the STO-RUN variables that best match what you want, and then edit just a few of the values.$"

12170 DRTR “To use a particular set of SIO-RUN variables as RiN-variables, enter the STD-RUN number as the RUN-ELEMEWT, and
enclose”

12173 DATR "it in asterisks (you may need a printout of the 5TD-run variables before you do this)."
12176 DRTR “For example, *12%, to use values from STO-RUN number 12.§"

12179 [DRTR "To get a display showing the names § isotopes of the STO-RUN variables, enter *7% as the RUN-ELEMENT."
12182 REDIM 5%¢6)

12185 READ S$(%)

12188 Helpscreen(S$(¥))

12191 DATR "$5$$$$$You can get specific HELP for any parameter in the RUN URRIRBLES form by pressing CTRL-H instead of entering the
paraneter.”

12194 REDIM S$¢1)

12197 RERD 55(x)

12700 Helpscreen(S$(x))

12203 G0TO Again

12206 !
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