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Abstract

$ANBA is a program developed for rapid data acquisition and correction
on an automated SEMQ electron microprobe. The program provides increased
analytical speed and reduced disk read/write operations compared with the
manufacturer's software, resulting in a doubling of analytical throughput.
In addition, the program provides enhanced analytical features such as
averaging, rapid and compact data storage, and on-line plotting. The pro-
gram is described with design philosophy, flow charts, variable names, a
complete program listing, and system requirements. A complete operating
example and notes to assist in running the program are included.

Introduction

Microprobe analysis is a rapid, non-destructive X-ray spectrometric
technique wh1ch allows operators to visually select and analyze small sur-
faces (~4um2) of polished materials (typically petrographic thin sections
for geologic applications). The electron microprobe has the added capability
of measuring and displaying other signals such as secondary and backscattered
electrons and cathodoluminescence. However, the primary application of
the U.S. Geological Survey's Reston, Virginia, SEMQ (Scanning Electron
Microprobe Quantometer) microprobe is fully automated wavelength dispersive
X-ray microanalysis.

The necessity for rapid acquisition of numerous quantitative chemical
analyses of the common rock-forming minerals by a large number (35-60) of
operators led to the development of an analytical program that provides
extremely fast throughput on the U.S.G.S.-Reston electron microprobe. The
electron microprobe has automation software provided by the manufacturer.
However, that portion of the software which performs quantitative X-ray
intensity measurements and reduces the data was quite general in nature,
slow in operation, and lacking in some features considered desirable for
multiple analyses of geological materials. The program described in this
report, $ANBA, was developed to replace two of the manufacturer's programs
($ANLZ and $B-AL) which were loaded and run alternately for each analysis and
required access to several data files on disk in order to transfer information
from one program to the next. $ANBA also provides several optional features
not present in the original programs.

This report is intended to provide information on $ANBA both for current
users of the program at the U.S.G.S.'s Reston microprobe facility and for
potential users who have access to the SEMQ microprobe automation system
provided by Bausch and Lomb (1979) for use on the Applied Research Labora-
tories' SEMQ microprobe. For this reason, a description of the program
development is included so that users of the manufacturer's original automation
programs will understand the particular applications for which this program
was developed.



Microprobe Automation System

The operating system for the SEMQ automation package (Bausch and Lomb,
1979) is called ARLEB (Applied Research Laboratories Extended Basic) and is

supplied by the microprobe manufacturer (Applied Research Laboratories, 1981).
The ARLEB operating system is implemented on Digital Equipment Corporation
(DEC) PDP-11 series computers. The U.S.G.S. Reston SEMQ is equipped with the
LSI-11/23 microprocessor with 32K words of memory, a DEC DLV11-J interface
board, and RX-02 double density floppy disk media. The DLV11-J board provides
4 asychronous serial interfaces which are assigned as follows: O=plotter,
l=unassigned, 2=printing terminal, 3=video terminal. A Houston Instruments
DMP-7 HIPLOT digital plotter is interfaced to the microprobe automation system,
providing the ability to perform on-line plotting of results if the necessary
software to drive the plotter is incorporated into the analytical programs.

The U.S.G.S. Reston SEMQ microprobe is configured for simultaneous quantitative
analyses of 9 elements. This is achieved through a combination of 6 spec-
trometers with fixed wavelength positions (for the elements Si, Ca, Mg, Fe,

Na, Mn) and 3 variable wavelength scanning spectrometers (Fig. 1).

Use of floppy disk media rather than hard disk media has the advantages
that the initial cost is low and that each of the many U.S.G.S. microprobe
operators has a set of disks, each set up for the particular configuration
that the operator needs (particularly with respect to choice of elements
and plotting components). The disadvantage of floppy disks 1ies in the rela-
tively long time needed to write or read files. Elimination of the lengthy
disk read/write operations by combining the data acquisition and analysis
programs into a single program resident in computer memory was thus a high
priority task for the U.S.G.S. Reston microprobe project. This task was
successfully accomplished by implementation of $ANBA, thus making the
floppy disk medium advantageous with respect to cost, convenience, and
speed.

$ANBA is fully integrated into the SEMQ's ARLEB operating system and
thus should be capable of running on any SEMQ microprobe with Bausch and
Lomb automation. Configurational changes, as described in the SEMQ automation
manual, are minimal and are identical to those necessary for adapting one
laboratory's versions of $ANLZ and $B-AL to another's instrument configura-
tion. The $ANBA program is available on ARLEB formatted floppy disks for
those who have ARLEB (Applied Research Laboratories, 1981) operating systems
available. Copies may be obtained by sending a blank, ARLEB formatted
disk (specifying RX-02 or RX-01 format) to the author.

Program Applications

$ANBA was primarily developed to reduce the analysis time and repetitive
disk accessing of the microprobe manufacturer's $ANLZ and $B-AL program cycle
(Bausch and Lomb, 1979). The $ANLZ and $B-AL programs function sequentially
as follows:
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Figure 1 - U.S.G.S Reston SEMQ Spectrometer Configuration.



$ANLZ - open and read analysis parameters from 3 disk data files (#UDTA,

#PDTA, QDATA);

- open and read standardization data from #STDZ file;

- update analytical parameters;

- collect data;

- open and write new data into disk output file (#0DTA) for
transferral to the $B-AL program;

- open and write updated analytical parameters into #UDTA file;

- load and run $B-AL program.

$B-AL - loaded from disk and run by $ANLZ program;
- open and read raw data file (#0DTA);
- open and read alpha factor file (AFILE);
- perform corrections;
- open and read X-ray data file (#XDTA);
- print out results;
- open and write results to output file (optional);
- lToad and run $ANLZ program.

For a single analysis, these two programs perform 12 floppy disk access
operations. This is not only very slow (~ 60 seconds for disk accessing
and file loading) but these frequent disk operations increase the rate of wear
on the disk drives, thus increasing the likelihood of maintenance for the
drives and damage to the floppy disks.

With the development of $ANBA, the need for two of the data files (#UDTA
and #0DTA) was totally eliminated. The other files are accessed only once,
during the first analysis, and subsequent analyses can be obtained with the
disks removed, unless data storage is desired (1 disk writing operation per
analysis). In a laboratory where instrument time is fully utilized, this
reduction in disk access and analysis time results in a substantial increase
in the number of analytical results. For example, to obtain 100 9-element
analyses using $ANLZ and $B-AL, the disks would be accessed 1200 times
(with data filing) and a period of approximately 3 hours would be needed in
addition to time needed for standardization (assuming speedy and efficient
operator control). Under the same conditions, $ANBA would obtain the 100
analyses in approximately 1.5 hours and would access the disk only 105 times
(with data filing). This increased operating efficiency has enabled the
microprobe facility to function with two 4.5 hour daytime operating shifts.
During this shift the operator can standardize and routinely obtain 100 or
more quantitative analyses, depending only on the amount of time needed
by the individual operator to select an analytical point and respond to
program prompts and analysis results. The increased analytical speed and
availability of two prime daytime shifts has reduced the waiting period
for normal daytime microprobe access by a half.

In addition to the increased operating speed and reduced disk access,
$ANBA was designed to provide the following major enhancements over the
original two programs:

a) Ability to average a series of individual analyses;
b) Ability to plot analytical results as they are obtained;
c) Ability to store data in a rapid and compact manner.
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Data stored on disk can subsequently be accessed off-1line for plotting
and mineralogical or statistical analysis with a program such as RDARL4
(Huebner, 1983), which was developed to retrieve and reformat stored SEMQ
data for use with other DEC computer operating systems.

The two primary limitations of $ANBA are:

1- A maximum of 14 elements (oxides) can be analyzed (this limit
could be increased if the data storage option were eliminated);

2- Only Bence-Albee (Ziebold-01gilvie) type corrections are applied
(this has proven to work quite well for silicate, oxide, and many
sulfide minerals).

The 14 element analysis 1imit in $ANBA is due to limitations imposed by the
desire for a compact data storage format, as well as by computer memory (pro-
gram size) constraints encountered when all of the features such as averaging,
plotting, and data storage are incorporated. Analyses of 14 elements (or
oxides) in most cases, however, is more than adequate for mineralogical ap-
plications. An ideal set-up for maximum analytical speed is one element per
channel, which on the U.S.G.S. microprobe would be 9 elements. This accomo-
dates the major and most minor elements of interest in geologic materials.

The Bence-Albee correction routine (Bence and Albee, 1968) is the same
as that used in the $B-AL program (ARLEB subfunction 20) and uses the alpha-
factor arrays supplied with the SEMQ automation package (Bausch and Lomb, 1979).
Since the Bence-Albee correction is automatic in $ANBA, the operator must
be sure to select it as the correction type when setting up the element analy-
sis file in $QSET. This will ensure that the proper standard and alpha factor
information are available for the correction routine. The built in correction
routine eliminates the need for the constant swapping of programs and analytical
data - thus providing the two important enhancements of minimized disk access
and accelerated analysis results.

The sequence of events and prior programs needed to run the $ANBA program
are similar to those needed to run the $ANLZ and $SST analysis programs (Fig. 2).
$ANBA is essentially an additional analysis program, like $ANLZ and $SST,
which is selected as an option in the $PSET program.

Program Development

Development of the $ANBA program involved several major steps:

1) The existing $ANLZ analytical program was modified to streamline
the analytical sequence. Options for correction routines other than the Bence-
Albee method were deleted. Read/write operations were minimized. Use of data
files for swapping various analytical parameters and uncorrected data were
eliminated. The lengthy data filing routine was eliminated.
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Figure 2 - Flow structure of SEMQ migroprobe automation programs,
showing variable entry points,




2) The original $B-AL program was consolidated, and the entire program
was re-numbered in order to blend it into a logical sequence of the modified
$ANLZ program. The lengthy data filing routine, also present in this program,
was deleted.

3) The re-structured $ANLZ and $B-AL programs were blended into a single
combined analysis/correction program. Numerous variable names were changed
and/or re-defined. This was necessary because of the use of several names
for the same variable or the use of the same name for two different variables
in the original unblended programs. Some variables were re-defined in the
program in order to allow values to be restored as the program loops back
to the beginning of the analysis sequence. This allows standard, unknown,
and correction data to be read from disk files only once. Thus, after comple-
tion of the first analysis, there is no repetitive disk reading and writing
of analytical variables. The need for disk operations during the execution
of $ANBA only occurs if the operator chooses to store the analytical results.
Memory constraints also forced some dual-use of variables. Multiple use of
some of the large arrays helped shrink the combined program's memory usage
so that it would fit into available program memory of the 32K word system.
Reduction of the maximum number of elements that can be analyzed to 14
provided the dual advantages of reducing memory usage and facilitating a
compact data storage procedure.

4) The basic analysis/correction program was enhanced with the addition
of several important optional features: the ability to average multiple
analyses; a compact, single record per analysis data storage routine (Appendix C);
on-line digital plotting (Appendix D). Additionally, numerous minor but
significant features were included, such as options to change the oxygen
basis for the formula calculation, to examine the beam spot or beam current
prior to each analysis, and to automatically drive the sample stage to a
specified X,Y location. Several "user friendly" features were added, such
as increased use of straightforward dialogue and operator prompting for
ease of program operation, automatic 1oading of the standardization ($STDZ)
and restandardization ($RSTD) programs, plus checking of, and non-fatal re-
covery from, spectrometer or stage drive errors.

The final version of the program is listed in Appendix A. A list of
variable names and their assignments is given in Appendix B.

Program Description

$ANBA can be viewed as consisting of 10 segments that perform the
major functions of the program. Interaction of these routines is graphically
demonstrated in the $ANBA flow diagram (Fig. 3). A brief description of
the functions of the 10 major segments follows:

1. ENTRY (lines 1-269) - initial dimensioning and defining of variables
and set-up of optional auxiliary routines (data filing and plotting).



2. SET-UP ANALYSIS (lines 270-350) - new parameters entered for the next
anaylsis (this is the re-entry point after each analysis is completed).

3. COLLECT (lines 5000-8111) - this is the main data collection routine
and basically has not been changed from that which was originally
in $ANLZ. A few minor "bugs" were corrected and some spectrometer
and stage drive error checking was added. Two small routines for
automatic PHA setting (1ines 5330-5370) and 4-channel crystal flip-
ping (lines 7200-7250) were deleted.

4. HEADER (lines 399-1525) - calculates background counts and prints
header information for each analysis.

5. CORRECTION (1ines 3020-3504) - calculates corrected analysis and
mineral formula.

6. PRINTOUT (1lines 3505-3660) - prints analysis results on terminal
in one of two possible formats.

7. FILING (lines 4000-4300) - stores analysis results (element symbol,
weight %, cation proportion) in 1 record of the data storage file
(see Appendix C).

8. PLOT (lines 4500-4699) - if desired, the data can be plotted in
a variety of formats. $ANBA currently has routines to plot either
2-axis plots or ternary (and quadrilateral) plots (see Appendix D).

9. AVERAGE (lines 2000-2635) - stores uncorrected count data in an array
and, when signalled, calculates the average and standard deviation
of the data array.

10. EXIT (lines 375-395) - routine to exit program. Links to standard-
ization or restandardization programs, if desired.

Program Operation

The only configurational changes that should be necessary to allow $ANBA
to run on any 32K word SEMQ automation system are in those lines pertaining
to the instrument's wiring order, DAC's (Digital to Analogue Converters)
for PHA's (Pulse Height Analyzers) and 4-crystal spectrometers (1ines 8000,
8020, 8060, and 8080). S$ANBA assumes no PHA DAC's or 4 crystal spectrometers
are present. A discussion of the changes necessary for various instrument
configurations appears in the SEMQ Floppy Disk Automation Software Instruction
Manual (Bausch and Lomb, 1979). With the configurational changes made, $ANBA
should operate properly, as long as the QDATA file generated in $QSET is limited
to a maximum of 14 elements.

$ANBA will operate from the video terminal and print just the analyses
on the printing terminal, or the entire program can be run from the printing

8
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terminal. The program is configured so that the video terminal, printing ter-
minal, and plotter correspond to ARLEB devices 0, 4, and 5, respectively.

The $ANBA program is loaded automatically following $STDZ, or $PSET
(if standardization was previously stored), assuming "$ANBA" is one of the
?11owab;e choices to the prompt "Which Analysis Program?" in the $PSET program
Fig. 2).

The program can be terminated and re-run at any time after standardization.
However, the analysis number is reset to 1 each time the program is started.
At the beginning of the program, the option to set up a new data file for stor-
age of analyses is given. As long as the same QDATA file is used, the operator
may continue to store data in a file used in a previous analytical session
(the previously stored data will not be over-written). The data file holds
100 analyses. When this file is filled to capacity, the program will prompt
the operator for the name of a new data file.

The following six pages contain printout of the program in operation,
showing both the computer/operator dialogue and the results printed by the
program. Operator input is designated by a box, [__|. Circled numbers
in th? right-hand column refer to explanatory notes that follow the operating
example.
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Operating Example

$ANBA ~- ANALYS1S PROGRAM WIYH BENCE- ALREE COURRECTIURE, MULTI-FOINT AVEKAGIRG,
DATA FILING» AMD PLOTTING ROUVINEG, DEVELGPED FUR THE U.S.6.S,.-RESTON
SEMG MICROPROBE FACILITY KY J.J. MCGEE (OCTOKER, 1983 VEKSTOR).

XX ANALYZING FOR -- J... MCBEE - PRUGKAM NEVELUPNEN] 10 7 82
USI“G! XGABT - GARNET-BIOYITE § ELMY SET WITH FIXtlt BKGRE 6- JAN- 83
RXXNOTE - USE THE ‘M’ OPTIOM AFTER AM AGNALYSIS V0 EX{T PROBRAM OR RESTANDARDIZE

‘CTRL P’ WILL HALT EXECUTION RUT 1S FOR EMERBENCY ORLY

ENTER ¢ OF OXYGENS FOKk FORMULA CALC.? | 24

CHOOSE PRINTOUT FORMAT (1 = REGULAR, 2-LONG) - 7] 1

DO YOU WANT TO FILE DATﬁ‘.’

ENTER FILENAME FOR DATA STURAGE 7
‘11011° ALREADY EXISTS ON DRIVE 1

‘W’ TO WRITE OVER THIS FILE

‘N’ Y0 CREATE FILE WITH NEW NAME
‘C’ TO CONTINUE FILING IN “D1011‘ (If USING SAME XUDATA FILE)

Wy Ny OR C -'.'

DO YOU WANT ON-LINE PLOTTING 7| YES
TERNARY - ENTER SEQUENCE t FOK "y LEFT, RIGHT ELEMENTS (ABD 15 IF OXIDE IKSTEAD OF CATION PLOT) 7 | 3,2+6
CA MG FE -ARE THESE CORKECT ? | YES

INPUT COUNTING TIMES (SEC) FOR UNKNOI .
(ON STANDARNS, PEAK= 20 SEC, RKGD: 310 SEC.) ?

SAMPLE LABEL (“RETURN’ FOR NO CHANGE) ? [ KAKANUI HORNBLENDE

ENTER X+Y STAGE .POSITIONS TU DRIVE TO (5 BIGITS - EKRTER 0s0 FOR ND MOTION)
7 [7100,24000] .

DO YOU WANT TG CHECK.THE HEAN? [YES L.

SELECY ANALYSIS POSETION AND PUSH BUTTON WHEN REARY

(%3

KXxxxt BENCE-ALBEE NATA REDUCTIUN METHOD ®xXx:it

¥ SAMPLE?! KAKANUI HORNBLENDE X= 7570.5 Y= 21414.5 B.C./SEC= 9779.4%

WEIGHTZ S&Y.DEV. FORMULA K-KAl UUNKN PK UNKN BKG TINME STD PEAK STD RKG €T TIME STANBARD LIN

« 2 COUNYS COUNTS (3eC) COUNTS COUNTS (SEC) FILENAME
slo2 40.71 1,32 6.283 0.6%96 $78%9.3 27.0 20.0 14043.5 27.0 20.0 ZFEXAD KA
MGO 12.72 1.09 2.931 0.652 16386.8 $78.0 20,0 24618.9 ¥78.0 20.0 ZFXAD KA
Ca0 10.13 1.49 1.87¢6 0.400 6417 .9 40.0 20.0 15990.1 40.0 20.0 XPXAD KA
NA20 2.78 1.57 0.832 0,202 $610.8 278.0 20.0 26708.3 278.0 20.0 ZFSTA KA
K20 1.96 2.84 0,384 0.127 176%.2 144.0 20.0 12954.4 146.0 20.0 XFSBO KA
FEO 10.37 1.56 1,338 0.138 5225.8 198.0 20,0 36601.2 198.0 20.0 XOLSF Ka
AL203 14,04 0,60 2,554 0.45K A7772.6 844.0 20.0 ,72180.46 844.0 20,0 XFSTe KA
MNO 0,02 152.89 0.002 0.000 238.1 224.0 20.0 68401.1 224.0 20.0 XOLST KA
1102 4.49 2.42 0,521 0.087 2020.1 £0.0 20.0 22595.2 60.0 20.0 <ZOXIL KA
TOTAL ?7.23 16.526 CATIONS ITERATIONS= 3

( 24,0 OXYBENS)
12-0CT-83 09:24:26 .

ENTER ‘Y’ (’&‘ IF STANDARD) TO STORE ANALYS)IS ARD/OR PLOT T [::] by
(ANALYSIS ¢ 15 FILE N ‘DilO1l’)

PLOT THIS POINT ?

COMPONENTS ARE (TOP,LEFT,RIGHT): 0.28 0.49 0.23

(RESPONSES ARE: ‘A‘=INCLURE IN AVGs» ‘AE‘=YHRCLUDE AND CALCULATE AVG»
‘R’/"REJECT, 'RE’@CI AMD CALCULLATE AVERABE)

'RESPONSE- (Ar AEs R+ RE) 7 &
RESPONSE- A ( 1 ANALYSES ACCEPTED IN THIS AVERAGING LOUF)

SAMPLE LABEL (’KETURN‘ FOR NO CHANGE) 7

ENTER ‘L’ FOR NEW LABELs, ‘B’ FOR REAM ONy ‘N’ FOK NEW OPTIONS OR PROBKAM EXIT
~ OR,‘RETURN’ TO START ANALYSIS 7 [::]
v

bl

11



XX SAMPLE: KAKANUI HORNRLENDE X= 7214 Y- 209410 B.C./SEC= $7264.45

WEIGHTZ ST.DEV. FOURMULA K-KAT UNKN PK  UNKN RKG TINE

« X)) COUNTS COUNTS (SEC)
§102 39.45 1.33 6.168 0.4874 9471.9 27.0 20.0 *
NGO 12,51 1.10 2.915 0.640 16096.8 ?7&.0 20.0
CAO 10.20 1.49 1.708 0.403 &£A60.8 40.0 20,0
NA20 2.27 1.57 0.838 0.200 $575.9 278.0 20.0
K20 2.02 2.7¢9 0.405 0,132 1831.4 126.0 20.0
FEO 10.25 1.564 1,340 0,127 S171.8 198.0 20.0
AL203 14.32 0.60 2,640 0.672 A8746.7 e14.0 20.0
MNO 0,04 87.06 0.00% 0.000 256.7 224.0 20.0
T102 4.73 2.36 0,354 0,052 128,46 £0.,0 20.0
TOTAL ¥6.30 16.577 CATIONS ITERATIONS= 3

( 24,0 OXYBENS)
12-0CT-83 09:26:52

RESFPONSE- (Ay» AE» Ry RE) 7

ENTER ‘Y’ (’S’ IF STRNDARU)@PS1(IRE ANALYS1S ANL/OR PLOT ? D -
RESPONSE- A ( 2 ANALYSES A

TED IN THIS AVERAGING LOOP)
SAMPLE LABEL (“RETUKN’ FOK NO CHANGE) 7 D 3

ENTER ‘L’ FOR NEW LABEL, ‘B’ FOR REAM ON» ‘N‘ FOR NEW OPTIONS OR PROGKAM EXIT
= OR ‘RETURN’ TO STAR1 ANALYSIS ? | R

BEAM IS NOW ON

ENTER “L’ FOR NEW LABEL:+ ‘R’ FOK BEAM ON) ‘N’ FOR NEW OPTIONS OR PROBRAN EXIT
- OR "RETURN’ TU START ANALYSIS ?

LI c—

-

XX SAMPLE: KAKANUI HORNBLENDE X= 7592.5 Y=~ 21409.5 R.C,/SEC= 743,995

WEIBHTX ST.DEV. FOKMULA K-KRAT UNKN PK UNKN BKG TINE

« Z) COUNTS COUNTS (SEC)
sio2 A0.59 1.32 6.253 0.694 97259.4 22.0 20.0
MGO 12.62 1.09 2,902 0.64¢ 16242.9 ?7€.0 20.0
CAOQ 10.30 1.48 1,699 0,407 652%.7 40.0 20.0
NA20 2.71 1.39 0.810 0,194 S262.6 27€.0 20.0
K20 1,96 2.8 0.285 0,122 1770.2 146.0 20.0
FEO 10,65 1.54 1,222 0.342 S5365.3 19¢€.0 20.0
AL202 14,07 0,60 2.58% 0.65¢% A784K.0 B844.,0 20,0
HNO 0.01 180.49% 0,002 0.000 235.9 224.0 20.0
TI02 4.720 2.327 0.544 0,091 2111.8 60,0 20.0
TOTAL $7.62 16,523 CATIONS ITERATIONS= 3

( 24.0 OXYBGENS)
12-0CT-83 09:28:26

ENTER ‘Y’ (“S’ 1lF STANDARD) TQ STORE ANALYE1S AND/OK PLOT ? [::] ;“
(ANALYSIS & 14 FILED 1N ’D1011°)

PLOT THIS PDINT ? )

COMPONENTS ARE (TOP,LEFT,RIGHI)! 0.28 0.4% 0.23
RESPONSE- (A» AEs» Ry RE) ? i

RESPONSE- AE

XXEXXXXXXX T POINT AVERAGE EXEXEXRXXX

WEIGHTX ST.DEV. FORMULA K-RAT UNKN PK  UNKN BKG TINE
«x) COUNTS COUNTS (SEC)

s102 40.25 1.82 6,238 0.6488 §673.5 27.0 20.0
MGO 12.63 0.9S 2.916 0.648 16242.2 978.0 20.0
CaQ 10.21 0.83 1,695 0.402 LR67.5 40.0 20,0
NA20 2.75 1.47 0.827 0.199 §549.7 278.0 20.0
K20 1.98 2.17 0,392 0.128 1790.5 146.0 20.0
.FEOD 10.42 1.97 1.3%50 0.139 S52%54.3 198.0 20.0
AL203 14.15 1.14 2.562 0.663 48129.1 844.0 20.0
MNO 0.02 58.53 0,003 0,000 243.3 224,0 20.0
Ti02 A.64 2.83 0,541 0.090 2085.8 60,0 20.0

TOTAL 97.05 16.542 CATIONS ITERATIONS= 3
. ( 24.0 OXYBENS)

.

12-0CT-83 09:27:01

ENTER ‘Y’ (°S‘ 1F STANDARD) TUO S10RE ANALYEIS AND/OR PLOT ? S| .
ENTER NEW TITLE FOR AVERABE (OPTIQNAL)T FHORNBLENDE STD- 2 PTS N
(ANALYSIS ¢ 17 FILED IN ‘D10117)

PLDT THIS POINT ? D j

12
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SAMPLE LABEL (°RETURN’ FOR N0 CHANGE) ? |KAKANUI GARNET

ENTER ‘L’ FOR NEM LABEL: ‘K’ FOR RE ONs ‘N’ FOK NEW OPTIDNS Ok PRUGRAM EXIT
- DR "RETURN’ TO START ANALYSIS ?

EXIT PROGRAM ?[:]
CHANGE CDUNTING TIMES 7

ENTER NEW ¢ OXYGENS FOUR CATION CALC. (‘RETUKN’ FOk NO CHANGE) 7 ,_,,

ENTER Y, Y STAGE POSITIONS TO DRIVE T0 (5 NIBITS - ENTEK 0,0 FOR NO MOTION)
2 [12006,15000

DD YOU WANT TD CHECK 'THE BEAM? [:]

SELECT ANALYSIS PDSITION AND PUSH KUTTON WHEN REANY

X% SAMPLE: KAKANUI GARNET X= 18711.5 Y- 1219¢ kR.C./SEC- $$22.39

WEIGHTX ST.DEV. FORMULA K--RAT UNKN PK  UNKN RKG TINME

[ 2] COUNTS COUNTS (SEC)
s102 41.63 1.33 2.973 0.68% 9626.3 27.0 20.0
HMGO 18,56 0.96 1.975 0.996 24528.¢8 978.0 20.0
CAO 5.04 1.97 0.385 - 0.197 31850 A0.0 20.0
NA20 0.01 102.97 0.002 0,001 301.4 278.0 20.0
K20 0.00 49.29 0.000 0,000 113.3 1446.0 20.0
FED 10.53 1.55 0.62% 0.140 G294.8 198.0 20.0
AL203 23.87 0.52 2,009 1.118 e05E2.¢ 844.0 20,0
MNO 0.25 11,44 0.013 0.003 451.3 224.0 20.0
T102 0.31 11.70 0.017 0,004 197.4 60.0 20.0
TOTAL 100.20 8.004 CATIONS ITERATIONS= 3

( 12.0 UXYGENS)
12-0CT-8% 09:32:3¢9

ENTER ‘Y’ ('S’ JF STANBARD) TO STORE ANALYSIS AND/OR PLOY ? -
(ANALYSIS ¢ 18 FILED IN °D1011°)

PLOT THIS POINT 7 A\AY .-
Y]

RESPONSE~ (Ay AE» Ry RE) 7

COMPONENTS AKE. (TOP-LEFT-RtEEi): 0.13  0.66 0.21
RESPUNSE~ A ( 1 ANALYSES ACCEPTED IN THIS AVERAGING LDOP)

SAMPLE LABEL ('KETURN‘’ FOk NO CHANGE) 7 [::] .
ENTER ‘L‘ FOR NEW LAKELy ‘R’ IbR BEAM ONy ‘N’ FOR NEW OFTIONS DR PROGRAM EXIT
= OR_’RETURN’ TO START ANALYEIS ? [:]

2
X% SANPLE:! KAKANUI GAKNET X= 18656 Y= 13055.5 B.C./SEC= 9915.45

WEIGHTX S1.DEV. FORMULA K-RAT UNKN PK  UNKN EKKG TIME

(-] COUNTS COUN1S (SEC)
STI02 42,36 1.32° 3.008 0.702 $863.¢4 27.0 77000
#G0 18.37 0.96 1.935 0.98¢ 24288.7 978.0 20.0
CAO 5.32 1.93 0.403 0.208 3616 A0.0 20.0
NA20 0.01 153.29 0,001 0.001 293.¢ 278.0 20.0
K20 0.00 295.01 0.000 0.000 140.3 144.0 20.0
FEOD 10.50 1.55 0.620 0,140 5277.5 198.0 20.0
AL203 23.80 0.52 1.983 1,117 £0505.1 €44.,0 20.0
MNO 0.25 11,35 0,015 0,003 448.6 224.0 20.0
TI102 0.35 - 10,74 0.01¢% 0.007 214,35 60.0 20.0
TOTAL 101.15 7.983 CATIONS ITERATIONS= 3

( 12,0 OXYBENS)

‘12-0CT-83 0913417

RESPONSE- (As AEv Ry RE) 7 [ ]

ENTER ’Y’ (S’ IF STANDARD) iu STORE ANALYSIS ANN/OK PLOT 7 [:]

RESPONSE- AE

13



FXXEXXXEXE 2 POINT AVERAGE XXX¥&&EXXx

WEIGHTXZ &T.DEV. FORMULA K-KAT UNKN FK  UNKN BKG TIME
2

) COUNTE  COUNTS (SEC)
$102 42,09 1,73 2.990  0.693 §745.0 27.0 20.0
MGO 18.46 0.72  1.955  0.991  24408.7 978.0 20.0
CAO S.18 3.85 0.394 0,203 3273.6 40.0 20.0
NA20 0.01 28,23 ~ 0.001 0.001 297.% 278.0 20,0
K20 0.00 0,00 0.000 0.000 126.8 146,0 20.0
FEO 10.51 0.24 0.625  0.140 5286.1 198.0 20.0
AL203 23,84 0.07 1.994 1.117  £80%544.0 844,0 20.0
MNO 0.25 0.84 0.015 0,003 450.0 224.0 20.0
1102 0.33 8.28 0.018 0.00¢& 20S.9 60,0 20.0
TOTAL  100.48 7.994 CATIONS ITERATIONS= 3

( 12,0 OXYGENS)

12-0CT-83 09:34:59

ENTER ‘Y’ (’S‘ 1F STANDARD) T STURE ANALYSIS ANL/OK PLOT ? [S]
ENTER NEW TITLE FOR AVERAGE (OFTIONAL)?T [ GARNET STD (KAKANUT ;

(ANALYSIS & 19 FILEL 1IN ‘11011

PLOT THIS POINT 7 '_
COMPONENTS ARE (TOFTCEFT,RIGHI): 0.13  0.66 0.21

SAMPLE LABEL (‘RETURN’ FOKk NQ CHANGE) ? [LAKE.CNTY PLAGIOCLASEI

- OR ‘RETURN‘ TO STARY ANALYSIS 7

EXIT PROGRAM ? ':, )

CHANGE COUNTING TYMES * lves

INPUT COUNTING TIMES (SECT FUR UNKNOWNS:
»

SAMPLE LAREL (‘RETURN’ FOR NU CHANBE) 7 [:]

ENTER ‘L’ FOR NEW LABEL,» ‘R’ FOR Bffj ONs ‘N’ FOR NEW OPYIONS OK PRUGRAM EXIT

ENTER ‘L’ FOR NEW LABELs ‘K’ FOR R ON, “N’ FOR NEW OFPTIONS OR PROGRAM EXIT
- OR ‘RETURN’ TO START ANALYSIS ?

EXIT PROGRAM ?

CHANBE COUNTING TIMES ? D .
ENTER NEW ¢ OXYGENS FOR CATION GALC. (RETURN’ FOK NO CHANGE) ?

ENTER_XiY SYAGE PUSITIONS TO DRIVE TO (5 RIGITS - ENTER 0s0 FOK NO HOTION)
? [ 7000.7000] . ,

An -
DO YOU WANT TO CHECK THE REAM? -
-

SELECT ANALYSIS POSITYON AND PUSH HUTTON WHEN READY
&

X% SAMPLE! LAKE CNTY PLAGTOCLASE X= 32489.5 Y= 3II28 R.C./SEC> 9900.60

WEIBHTZ ST.DEV. FORMULA K-KA1 UNKN PK  UNKN RKG TINE

« %) COUNTS COUNTS (SEC)
. -

s102 19.69 1,55 2.332 0.854 §5999.1 13.5 jo.o0
NGO 0.00 26.63 0.000 0.000 378.2 489.0 jo.0
CAO 13.28 1.76 0.668 0.516 4133.6 20.0 10.0
NA20 4.02 1.69 0.3646 0.324 A426.5 139.0 10.0
K20 0.11 29.82 0,007 0,007 119.6 73.0 10.0 M
FEO 0.29 23.24 0.012 0.0014 169.5 99.0 10.0
AL203 29.77 0.57 1.647 1.565 S6247.6 422.0 10.0
MNO 0,00 21.3$ 0,000 0.000 52.0 112.0 10.0
Ti102 0.00 376,07 0.000 0.000 28.0 30.0 10.0
TOTAL 97.17 5.031 CATIONS ITERATIONS= 3

( 8,0 OXYBENS)

*12-0CT-83 09:38352

ENTER ‘Y’ (’S’ IF STANDARN) 10 ST10ORE ANALYS&)S ANL/OR PLOT ?[:] ¢
RESPONSE- (Ay AEs» R» RE) 7

RESPONSE- R .

SAMPLE LABEL ('RETURN’ FOR NO CHANBGE) ? [:] .
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ENTER ‘L’ FOR NEW LABEL, ‘K’ FOR REAM ON, ‘N’ FOR NEW OFTIONS OR PROGRAM EXIT
- OR..RETURN’ 10 START ANALYSIS 7 [:] o
s

X% SAMPLE: LAKE CNTY PLAGIUCLASE X= 3028 Y= 3372 R.C./SEC- 9898,90

““77 WEIGHTY ST.DEV. FORMULA K-RAY UNKN PK  UNKN BKG TINE

« 2 COUNTE COUNTS (SEC)

sIg2 $0.94 1.53 2.34% 0.877 £160.2 1%L.35 10.0
MGO 0.00 23.43 0.000 0.000 364,02 A8%.0 10.0
CAD 13.63 1.74 0.672 0.52¢% A241.7 20.0 10,0
NA20 3.94 1.7% 0,252 0.318 4310.2 139.0 10.0
K20 0.09 36,92 0.00% 0.00¢4 109.6 73.0 10.0
FEO 0.21 30.67 0.00& 0.003 150.5 99.0 10.0
AL203 30.16 0.57 1.63% 1.587 $7030.2 422.0 10.0
NNO 0.00 68.10 0.000 0,000 91.1 112.0 10.0
Tio02 0.00 24,69 0.000 0,000 15.0 30.0 10.0
TOTAL 99.00 5.01¢6 CAYIONS ITERATIONS= 3

« 8,0 OXYGENS)
12-0CY-83 09:40:19

ENTER ‘Y’ (S’ JF STANDARD) TG STORE ANALYSIS AND/OR PLOT ? ;:
(ANALYSIS & 20 FILED IN °D1011°)

PLOT THIS POINT 7 !E;,:

COMPONENTS ARE (TOFTLEFT,RIGHT)Z. 0.9  0.00  0.01

RESPONSE- (As AEs Ry RE) ?@ b

RESPONSE- A ( 1 ANALYSES ACCEPTEL IN THIS AVEKAGING LOOP)

SAMPLE LABEL (‘RETURN’ FOR NO CHANGE) ?[:] :

ENTER ‘L’ FOR NEW LABEL., ‘N’ FOR NEW OPTIONS OK PROGRAM EXITY

- OR ‘RETURN‘ TO START ANALYSIS 7

b

‘R’ FOR BEAM QN»

[:] A

%X SANPLE: LAKE CNTY PLAGIOCLASE  X= 3368 Y- 2153.5 K.C./SEC-  §ET4.40
WEIBHTZ SY.DEV. FORMULA K-RAT  UNKN PK UNKN RKG  TIME
« 2 . COUNTS  COUNTS  (SEC)
s102 52.07 1.52  2.372  0.898 6309.0 13.5 10.0
NGO 0.00 32,30  0.000 0.000 396.9 489.0 10.0
cAD 13.58 1.74  0.663  0.527 4224,4 20.0 10.0
NAZ20 3.88 1.72  0.343  0.313 4273.0 135.0 10.0
K20 6.07 44,66 0,004  0.00S 102.7 73,0 10,0
FEOD 6.20 X2.34 0,008 0.003 147.6 99.0 10,0
AL203 29.96 0.57 1.608 1.577  S6687.7 422.0 10,0
NNO 0.00 25.84 0,000 0.000 s1.1 112.0 10.0
Ti02 0.00 787.18 0.000 0.000 31.0 30.0 10.0
TOTAL 99.76 4.997 CATIONS ITERATIONS= 2
¢ 8.0 OXYBENS)
12-0CT-83 09242311
ENTER ‘Y’ (‘&' IF STANDARL) TO STORE ANALYSIS ANN/OR PLOT 7 [:]
RESPONSE- (As AE, Ry RE) 7 e o
RESPUNSE- A ( 2 ANALYSES ACCEPTED IN THIS AVERAGING LUOP)

SAMPLE LABEL (’RE'TURN’ FOk NU CHANBGE) 7 D .

ENTER ‘L’ FOR NEW LABEL,» ‘B’ FOR BEAM QN, ‘N’ FOR NEW OPTIONS OR PROGRAM EXIT

- OR ‘RETURN’ TO START ANALYSIS ? D i
i e

B.C./SECr  9894.60

*x SAMPLE! LAKE CNTY PLAGIOCLASE X= 3466.5 Y= 3167

WEIBHTZ SY.DEV. FORMULA K-RA1 UNKN PK UNKN RKG TINE
« 2 COUNTS COUNTS (SEC)
§102 $0.12 1.54 2,334 0.842 6054.4 13.5 10.0
MGO 0.00 31,22 0.000 0.000 393.8 189.0 10.0
CAD 13.67 1.72 0.682 0.531 a2%4,7 20.0 10.0
NA20D- 3,80 1.74 0.343 0.306 2180.8 139.0 10.0
K20 0,035 62.36 0.003 0.003 ?3.7 73.0 10.0
FEO 0.14 214,19 0,004 0,002 133.5 99.0 10.0
AL203 30.03 0.57 1,648 1.58) $6830.3 422.0 10.0
MNO 0.00 32.20 0,000 0.000 70.1 112.0 10.0
TI02 0.00 52.72 0.000 0,000 17.0 30.0 10.0
TOTAL $7.81 5.015 CATIONS ITERATIONS= 3
8.0 OXYBENS)

12-0CT-83 09143246
ENTYER ‘Y’ (’S’ 1F STANDARD) STORE ANALYSIS ANII/OR PLOT ? [:] is
RESPONSE- (A» AE» Ry RE) 7T
RESPUNSE- RE
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EXXXXTEXXE 2 FOINT AVERAGE XRXXXEEXXXX

WEIGHTZ ST.DEV. FORHMULA K- RAT UNKN PK  UNKN BKG TIHE

«z) COUNTS COUNTS (SEC)
s102 51.93 1.69 2.358 0. REE ¢234.6 13.9 10.0
HGO 0.00 0.00 0.000 0.000 J80.6 A89.0 10.0
Cap 13.60 0.29 0.667 0.528 4233.0 20,0 10.0
NA20 3.91 1.14 0.347 0.3135 4306.6 139.0 10.0
K20 0.08 14.78 0,005 0.005 106.1 23.0 10.0
FEOD 0.21 4.16 0,008 0.003 149.0 99.0 10.0
AL203 30.06 0.43 1.62) 1,382 56859.0 422.0 10,0
MNO 0.00 0.00 0.000 0.000 76.1 112.0 10.0
TI102 0.00 0.00 0.000 0.000 23.0 30.0 10.0
TOTAL 99.39 5.007 CATIONS ITERATIONS= 3

{ 8.0 UXYHENS)
12-0CT-83 09:44:10
ENTER ‘Y’ (’S’ IF STANDARD) YO STORE ANALYSIS AND/OKk PLOT 7 [:]
ENTER NEW TITLE FOR AVERAGE (OFTIONAL)?
(ANALYSIS ¢ 21 FILEL JN ‘DNM1013")
FLOY THIS POINT ? [:]
SAMPLE LABEL (‘KETURN’ FOR NG CHANGE) 7 [:]

ENTER ‘L’ FOR NEW LABELs» "H’ FOR BEAM ON» ‘N’ FOR NEW OFPTIURS OR PROGKAM EXIT
= OR ‘RETURN’ TU STARYT ANALYSIS ?

EXIT PROGRAM 7 '

XXxr 9 xrXx ANALYSES OBTAINED (EXCLUDING AVERAGES)

ENTER ‘R’ TO RESTANDAROIZE 1 TO 8 ELEMENTS-
OR ‘&’ TU REHEASURE BACKGROUNDS OR STANNARD1ZE ENTIRE F1lLE -
(HIT ‘RETURN‘ FOR NEITHER OF THESE) - 7 D .

IF YOU ARE DONE FOR THE DAY —.
RUN THE “SDATA’ PROGRAM TO GENERATE STANDARDIZATION TABLE

PUT PRINTOUT OF STANDARNIZATION TABLE 1IN LOGROOK
AND FOLLUW SHUTDOWN PRUCEDURES IN HMANUAL

--ENJOY THE DATA--
READY

ERS

RUN SDATA

ADVANCE PAPER TU TOP OF PAGE- PUSH ANY KEY WHEN READY

o

STANDARDIZATION BATA FOR FILE SGABT 12-0C1--83

EL. CH. PEAK COUNTS 3EC. BKGD SEC. BC/SEC STNORO 86 STD

s1 9 FIX 14044 20 27 20 10017 ZPXAD z0xco
MG 7 FIX 244617 20 439 10 10017 XIPXAQ ZPXW0
Ca é FIX 15990 20 40 20 10017 ZFXAD X0X%CO
"Na 4 FIX 26708 20 137 10 9902 XFSTA ZPXW0
K 1 14193 12954 20 73 10 9864 XFSBO ZPXWO0
FE 8 FIX 38601 20 99 10 9933 ZOLSF pi4 1]
AL 2 13109 72181 20 422 10 7902 XFSTA ZPXWO
MN ] FIX 68401 20 112 10 99027 X0L.87 ZPXW0
TI 3 27471 22395 20 30 10 9692 ZOXIL IFXWO
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Operating Notes (see numbers in examples):

1. The data filing and plotting routines are set-up at this point.
In the example, filing is "continued" in a pre-existing file which was set
up in a previous run when the same QDATA file was used. If filing is not
chosen, plotting will not be allowed. If neither filing nor plotting options
are chosen, the queries to file or plot will be skipped after each analysis.

The "long" printout format is automatically used for the first analysis.
This format includes count data for the standards. If a "regular" format
is chosen, the second and all subsequent analysis printouts will skip the
printing of redundant standard information (see the printout examples).
The standardization data can be printed out at the end of the operating shift
by running the program "SDATA", which generates a compact table of standard
count data (see note 13 and Appendix E).

2. The beam is "blanked" unless the operator responds with a "yes"
to the "Check the beam" question. To start an analysis after checking the
beam, the joystick button is pressed.

3. These are the various options after an analysis is printed out.
This analysis was stored as a standard ("S"). If filing was not desired,
the "Return” would have been depressed instead of "Y" or "S". If the analysis
is stored, and if on-line plotting was selected in the set-up, the operator
is given the option to plot the preselected components.

The echoing of the "RESPONSE" message in the example is due to the
fact that this entire operating example was generated on a printing terminal.
Normal operation would be to operate the program from a video terminal. If
a video terminal is used, the dialogue and program prompts are displayed on
the video terminal and the analysis, storage counter, and averaging response
are transmitted to the printing terminal.

The blank box signifies that a "Return" was depressed to start the
next analysis.

4. Note that since the analysis was not stored, the plotting option
was skipped.

The "B" option is chosen to turn the beam on. The operator can then
identify the material and enter a new label, if desired, prior to starting
the next analysis.

5. The "AE" response signals the program to calculate the average of
all of the accepted analyses. The average is calculated by summing and
averaging the uncorrected count data for each accepted analysis and then
re-running the correction routine on the uncorrected average. In this case,
a 3 point average is calculated and printed. The "ST. DEV." column in an
average analysis gives the standard deviation, in percent, of the average
analysis. Thus, the standard deviation of the Si02 value in this average
is 40.25 + 1.82% of 40.25, or 40.25 + .73.

6. The blank box signifies that a "RETURN" has been depressed. 1In

17



the program, the "NO" response can be signalled by "No", "N", or "RETURN".
The "YES" response is signalled by "YES" or "Y".

7. A new label is entered here. After an average is calculated,
any previous label is erased. Otherwise, the previous label is carried
over unless a new label is entered.

8. "New Options" are chosen and displayed here. Any or all of the
analysis parameters can be changed. If a new label is desired, it should
be entered first and then the choice for other "New Options" can be made
when the analysis option prompt is repeated.

9. A new title is entered to be stored with the average analysis.

10. New counting times are entered and the "New Options" choice is
repeated so as to modify other analysis parameters.

11. The "RE" response excludes the last analysis from the averaging array
and then calculates the average of the previously accepted analyses.

12. Program is exited at this point. If desired, the $STDZ or $RSTD
programs can be automatically loaded and run here.

13. The "SDATA" program is separate from $ANBA (see Appendix E).
It is used at the U.S.G.S. Reston facility to print out the standardization
data, which can then be referred to in the operator's log. This is the
data that is omitted from the analysis printout if a "regular" printout format
is chosen at the beginning of the program.

Preparing to Use $ANBA

If a system is equipped with the SEMQ automation package and 32K of
memory, the $ANBA program should be operable once the following steps are
taken:

1) The $ANBA program is resident on the program disk (drive 0) with
the other SEMQ analytical programs ($QSET, $PSET, $ANLZ, etc.);

2) The $QSET program has been used to generate a 14-element maximum
QDATA file and corresponding alpha-factor file for Bence-Albee correction
procedures;

3) A formatted "data" disk with at least 101 free records is available
in drive 1 (this can be the same disk that contains the QDATA and alpha files);

4) The $ANBA program can be latched automatically after $PSET and
$STDZ are run if it is an analysis program choice in $PSET (the program
name is stored in #PDTA). To include $ANBA as a program choice, insert it
as a valid name in the $PSET program, lines 590-700;
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5) Instrument configuration is entered into $ANBA by modifying lines
8000 (digital drives for stage and scanners), 8020 (4-crystal data), 8060
(# DACS for PHA'S), and 8080 (scaler/timer wiring order);

6) Check that the ARLEB device assignments are compatible (see p. 9-10).
If they are not, change the device assignments to those of your system by
changing the “SEND" commands in lines 115, 170, 2190, 3131, 3756, 4260, and
4670 in the $ANBA program.

The routines to file data and produce plots have been found to be ex-
tremely valuable at the U.S.G.S.-Reston microprobe facility. However, they
could be deleted from the program if they are not applicable to another
microprobe facility. The plotting code is of course dependent on the type
of plotter used and other laboratories may prefer a different data storage
format. Thus, it is important to note that both the filing and plotting
routines can be regarded as auxiliary to the main program. The speed of
operation and averaging ability make $ANBA a valuable alternative to the
original data acquisition programs even without these two routines. If
the filing and plotting routines are not needed the following 1lines can be
deleted from the program:

Filing - lines 213-230, 3670-3685, 4000-4300.
Plotting (See Appendix D) - lines 232-248, 4500-4699.

Deletion of these routines will allow analysis of more than 14 elements, if
desired (1ine 20 defines maximum number of elements, N). Each additional
element requires approximately 1K word of data memory. The deletion of the
filing and plotting routines would leave enough memory to allow analysis of
18, or possibly 19, elements.

Acknowledgments - L.B. Wiggins and J.S. Huebner of the U.S.G.S. (Reston) and
W.J. Hamilton, Jr. of ARL are credited for proposing the feasibility of
condensing the analytical programs so that they would be resident in computer
memory and thus reduce disk access. They provided valuable advice during
the author's introduction to the ARLEB operating system. Suggestions by
J.S. Huebner and numerous microprobe operators at the U.S.G.S. in Reston
greatly aided the process of debugging and improving the program during
its development. :
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Appendix A - $ANBA program listing

B8ZINIHLO0=AJIA¢CO4T9ANTH09TC

1=C9 137:1T198L1NdNI!¢. 39VNO0LS VIVD YO4 IWUNITI4 YIINIINI¥HSIC

*¥9NILL0Td YO ONITId ON% W3¥i10520109:0=7198 137v1C

STZNIHLT=XAT:1006vdNS0QIXBLNINII4.VIVTA 3774 01 LNVYM NOA Od.ININAILININJETC

*¥S37I4 VIVI ONIZIVILINI dO4% W3¥ia0¥3ZT1C

TIXANI(ECIIG=(E4I)0d L3NI(E4TII=(E4I)0d L13TI(T4I)d=(T4I)0d 13760
(E4I)A6(PIAA(ECTIFI(LCIID(PTNITN(TAINA(TACIINILILI0301LTY=TH04L0C

¥ZJ1S# WOYd viIvd dL1S HIL3dx W3INITA4T48NIL060C

LM CWOLY OINV TT03WAS AXOX W3¥I(T403)T94(0403)T8(8IYHILIL00E

TAIXINS(P I TE4(ESIITEO(TOIITAAA(ITIC(T4IITAS(OSTIITA((T+II03IHILIAIT-03010=1404841

¥3INILNOY ¥Y-d MNMO4 ¥IVI TYIISAHd HILId WIYIO0CVLIXENIJOG6T

CLXINITILXINOGT

TH(CIPS=(rI¥S L13NI(LISA=CIILS LIINIHLIC=(T4I)S4I10301LT=1404G81

X118 v¥3 7INY 134 ONIdX WINI0=(r)¥S13T1:SOLT=r304081

T=Td LITINIHITLOTLATITIINANIEs - (ONOTI=C 44VINO3Y = T) LYWYO04 LNOLNIY¥L 3SOOHI.ININJILINIYALLT
OXINANIS¢.*3IVI VINWE0L Y04 SNIOAXO0 JO # HIUINI«LININLIININLGLT

OSTAVYIIT{LNIMAS! cATINO AJIN3ION¥INI ¥04 SI 1Nd NOILNJI3X3 LVH T1TIM .4 HLD, JINIMOVLT

ININ¥A? s3ZDINVAINYLISEY MO WYHO0Y4 LIX3 0L SISATTUNY NV ¥3L1d4V NOILJO N, 3HL 3SN - JLON*X«LINI¥JdILINIYJAELT
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Appendix B - $ANBA variables

counter for averaging loop
plotting variable (element #)
alpha factor arrray

average counts (for "A" analyses)
plotting component

plotter select code

arrays (4X #EL) for background measurement parameters and for
#XDTA file parameters

temporary storage for B arrays (from acquisition routine to
correction routine)

# of background standards

atomic weight

number of cations in formula

number of anions in formula

oxide formula
standard deviation (percent) of average analysis
accumulated background counts for averaging (= sum of U2's)

arrays for count data on peaks for unknowns and standards
background-corrected standard counts

working variable- various assignments (x,y positions, cations)
X (0), Y (1) positions and beam current (2) readout

element symbol + X-ray line for data storage

variable for average's STD deviation calculation

atomic symbol (@E)

loop counter for total # of analyses
array for atomic # of elements

# of elements analyzed

# of analyses stored in data file
counter for storage location of analysis

size variable for dimensioning

variable for plot type

filename for standardization data (#STDZ)
drive for standard file

QDATA (*file) filename

drive for *file

alpha factor filename

drive for alpha factor file

data output filename
drive for file Gl

storage array for averaging (counts for "A" unknowns)
cation total
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P(1,1)
P(I,2)
P(1,3)
P(I1,4)
PO
Pl
P2
P3
P4
P5
P6

S(1,1)
S(I,2)
SO

loop counter
loop counter

counter

K-ratio X wt. frction/beta in correction routine

STD. deviation of counts (for single analysis)

flag for analyzing unknowns for sub 5000 (set in line 360)
K-ratio

oxide flag (1l=oxide, O=element)
X-ray lines (6L)

plotting variable (element #)
4-crystal spectrometer parameter
4-crystal spectrometer parameter
plotting component

standard background-corrected counts (LN 3502, 3503)
array for peak-seek parameters in sub 5000
peak-seek data

peak-seek data

peak-seek data

max. # of elements (for variable dimensioning)
name of analysis program (@N)

# of spectrometers (total)

# of scanning spectrometers

# of fixed spectrometers

peak position array

peak-seek increment

digitized beam current

peak-seek flag (0=no seek, 1= unknown, 2=standard, 3=both)
temporary storage for equivlent "P" array (see above)
printout format (1= unknown data, 2=unknown + standard data)
wt. fraction/beta array for elements in standards

sum of peak accounts array for averaging

scaler counting variable for subfunction 3

timer device # (for subfunction 3)

exponent for count time (for subfunction 3)

stage & spectrometer motor #'s

response for average option (@R)

convergence limit for correction routine

# of records for data file (sub 4000)
plotting variable (element #)

data reduction method (=2 for B-A correction)
plotting component (sub 4500)

# of standards for peak count data
standard # for peak data

standard # for background data
motor speed (slow) "



S1(1)

X0
X1

oxide flag (1l=oxide, O=element)

array for standard peak data in correction routine

array for standard background counts in correction routine
array for standards counting time

# of elements analyzed from each standard

# of elements in standard

atomic # of elements in standards

filename for standards (swapped from V5, LN 185)

motor speed (fast)

*file name description (@T)

sample label (@T)

iteration counter for correction routine

sum of wt. %

new sample label (@T1)

sum of wt. fraction/ atomic wt. (for formula calc.)
sample label used for average title and data source
operator's name and mineral type (header) (@T4)
counting time summation for averaging

peak-seek counting time

peak counting time

background counting time

wiring order & scaler for readout assignments

peak count array in correction routine

peak count time

background count time

wiring order

unknown peak count array for correction routine (from C(I,0))
# of scalers

u?knoy? background counts array in correction routine (from
B(I,O0

unknown counting time in correction routine (from C(I,3))

scanner motor positions / steps

stage motor positions / steps

storage of motor positions read by subfunctions 4 & 11
scaler count data output

motor steps for input to subfunctions 2 & 10

element scanner assignments

element fixed-channel assignments

%file array in set up (later assigned to S7)

peak-seek flag in sub 5000

wt. fraction array (output from subfunction 20)

K-ratio input for correction iteration (uses previous wt. fraction
output)

concentration/beta of standard

numerous temporary counters, input variables and test variables,
usually for reponses input by operator

# of oxygens for formula calculation

data filing flag (@X1+"y" to file, ="S" to file standard
analysis) 35



X2
X3

YO
Y1

flag for average calculation (l=average, O=single analyis)
storage flag (=80 for standards, =0 for unknowns)

various temporary test variables (drive #'s, record lengths,
count time exponent)

ney # of oxygens input for formula calcualtion (assigned to
X0

temporary print format storage (swapped after first analysis)
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Appendix C - Format of Data File for Storage
of Analyses Generated in $ANBA

If the option to file data is chosen, $ANBA builds a 101 record data
file with a 5 character (maximum) name chosen by the operator (this file
is automatically built on the disk in drive 1). The first record of the
data file contains general information pertaining to the analysis session.
Records 2 thru 101 are used for storage of selected analyses (1 per
record). If 100 analyses are not stored in one session, the operator may
continue to store data in the same file during the next session, as long
as the same QDATA file is used for obtaining the analyses (this ensures
correspondence of element symbols and standards to the stored analyses).
The storage format of information in the data file is as follows:

RECORD ENTRY VARIABLE DESCRIPTION
1 1-4 T4(0-3) Operator name & mineral type
5-7 T4(14-16) Date
8 F4 QDATA (*FILE) Filename
9 Gl Datafile name
10 R1 Data reduction method (=2 for B-A)
11 EO # of elements analyzed
12 L Oxide flag (1=oxide, O=element)
13 El # of analyses in this file
14 E2 Counter for storage location
15-28 D2 Element symbol & measured X-Ray
line (up to 14 elements)
29-42 S7 Standard (%File) filename for

each element

2 thru 101 1-8 T3(0-7) Sample label
9 D1(0) X stage position
10 D1(1) Y stage position
11 A+X3 Combined flag equalling # of

analyses in average + standard/
unknown anaysis indcator

12-25 W(0-13) Corrected weight %
26 TO Total weight %
27-40 D(0-13) Formula (cations)
41 H1 Total cations
42 X0 # of oxygens for formula
calculation
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Appendix D - Plotting Routines

This appendix contains listings of three programs used for on-line
plotting. The first program, called "IPLOT", must be run prior to running
the $ANBA program. Its purpose is to initialize the plotter and to draw
and label the axes for the desired plot. The other two programs, called
"PLOT 2" and "PLOT 3", are built into the $ANBA program (through ARLEB's
"blend" utility). These programs allow various combinations of either
oxide weight percent values or "molecular" formula values to be plotted
in x-y or ternary format. Only one of them is resident in $ANBA at a
given time. The alternate can be "blended" into $ANBA and will completely
overwrite it's predecessor. All of these programs are provided on disk
with $ANBA. The default version of $ANBA contains the "PLOT 3" routine
for generating ternary plots. An example of the ternary plot output,
generated during the operation example (p. 11-16) is included on page 44.

38



«+S51077d IN3IHITI 3ITONIS ¥O

TALIXISBIVAIPXEGSDICAIEXESDETASTXITAITALTX LNIYY 0OCST
SA{NAITALVILINTING &C4T

(J)AN3ERCET

(GA+EL°)IXS=VA 137 0587

(6X4+5°THX%k8=¥X 131 0081

(GA+EE P I%XS=EA 13T 0647

(6X+5° L)%S=£X 1371 0041

000201090491

005vANS09E99T

+S3HINI 99'8 40 LHOI3H ANV SIS HINI 0T SYH AMUNMNIL.ININA099T
00CLdNS0UM059T

CI8LNANII 6. - JOL ¥Od IV ININGGVRT

CABINANI ¢ - 1HOIM ¥04 134V ININDYVIT

FOLNANIS 6. - 1437 ¥0d 739V ¥IUNIININDLANINLCKYOT
NIVaOoV 9T

HO4TASTIXECASEXETALTXETBETASTXAININIOERT
SBINDIGBIVALNINAOZIE

(J)IN3SOT9T

(6A+97°81%k8=E£A 13TV (LX+5)XE6=EX 1370091

00020109095

Q00VANS095551T

000£8NS0O05ST

«SAHINI 84271 JYY SNOISNIWII ASX.LININASKPST

CABININI §. ~ SIXY A HO04 1342V71 ¥ILINILININJOVST
T8LNANIS 6. ~ SIXY X ¥04 73497 HILINICININASININLSEST
AIVECLST

HOSTALTIXEEASEXEVACUXSTAIEXETBETAITXININGOLST
SOENBEJBLVALNINAOCET

(J)INISOTIST

(6A48)%E=¥ A L1312X=tX LA (EXHET)IXE=EX L3ITNS05T
(6A+8)%8=FA 1313 (6X+0)%E=LX 13710057

000701098 .NOILd0 AINYA ¥V LION SI .¥Ll. LNINJOGVT
O0LTNIHLY=VL14I08BYT

OO0PINIHLE=bLAICLYT

QOSTINIHLIZ=V14I0%VT

. OOSTNAHLTI=VLIIOSVTY
(6A+0)%8=CA LA (AX+0TI%8=CX LIT0CVT
(6A+0)%S=TA 13V (6X+0)%E=TX LIT00FT
4%002=8 13704£7

*x40LIV4 GNITYIS 40 LINGNI ONX W3INI0*'T=d 1370S€T
IT=4A 137 ¢ T=6X 137 SCL1T

VLIININIS 6. v=AVND ‘£=AYUNIIAL ¢T=1071d A-X ST=3543AVYL LINIWNITI IATONIS { ISO0HI.LIHINI000T

) Y=488 13H “=CHa L31096

XINIK NO O0# HO =0WH3IS NO S JAJINAIXx WIYIG=]T LIAwSé4

gvat+cvativa=va 137 ové

! (¥S0)¥HI=D 1371:1(0V0IMNHI=8 137 0f£é

N=Na 137{H=Ha 1371d=4dad 137 034

07 vV H=d8 L31 516

(Z20)4HI=gY L3I (LL0IUHI=TY 13TNI(OO0TIAHI=TY 137016
COTHIPTCOTISTIC(OZTIVAHC(OTHIETH(0ZHICTIH(0Z)TUINTE06
(DIEYS(TITVI(T)HTYE(HIV(TIFA(S)T4(SIM HIT 006

43774V ONV JISYH-INIW N33M13d NOILINILSIT ¥ SI SIHL HW3N OFT

SYHNOD A9 NVHL ¥3HLIYY S3NV4S A8 dILVvdvd43S SILUNIOGNO0D ¥3ILL0T4 WIAY oCT
AHUHO0Md 3T74WUXT SYH QUND S, Y3INA3INH *S*C 40 LYHN04 3IHL ¥3L4vk  WINSTT
XAY0LYN0EYT F0Y40NIIN NOLSIY IHL ¥O04 J30IW *C°'F Ad NILLINM%X W3INOTT
SAVYND CAYUNNAL ¢A-X ¥04 ¥31107d IZIYILINI 0Ol WUNO0N¥d -107d41.1NIN40OT

£8-9NY~C0 PTILZ:i0T 10 39vd

10741

39



0024315004101 00v=AM0459CY

ALX3INOPCY

NB4LAS00TEABIAESLTLNIYASSREY
0024318004T01L00V=AYD405CTY

H34VaLNINJOVEY

X1X3INOETY

NA¢STBTEXAB400BT ¢XLININIOCEY
00243L800¥T0L00Y=XN040TCY

X1XINSOTY

NBEOOTEXEADEELTEXININAO0EY
002431800vC0L00Y=XN0454TY

HOEVALNINA06TY

CHA¢LHDEVIB4VALNINAOLETY

CHBEYAELTNBIVALNINIOTTY

CHBIFYAEPIDEVBLNINAOTTY

CHO$SUAISTBEVDINTIMAQOTY

(J)AN3IB660Y

XVH A H3IY: TOS 00BTSTT N ¥V H=v13 131060V

NIW A H3IH! 205 0024SZT N V H=£18 137080¢

XUH X HIYE T0S OST¢SLST N v H=918 L3N0L0V

NIH X W3M? 208 OSI¢SLT NV H=5714 137090V
VUBEHBLNINI 418, HOd JONVY XUHENIW YILNILINIMAOVOV
FUBCUALNINI L 418, Y04 JONVY XUHCNIW HILINILLNINLOTOV
0vOv0L09309=948 L3T110=588 LITINIHLT=b141000¥
NiNL3NosTE

NovaosLee

CHALNINJG?CE

%7399 dOLx HIYIZHAIETDIPNDVBLNINIAOTPEE
CTHBLININASSGTE

X139V LHOTYX W3YIZHO¢ZND$S184VAINTHLOEEE
CHBLNIMJSKEE

96V EVALNINAOVER

: (J3)IN3SOLECE

Xd0L AYUNY3LX W3IY! £08 OVET4OSTT N V H=9718 13702LE
*x40L aAvNdx W3HL0EZE0L00! £0S 00TTCOSTT N ¥V H=918 LIWNIHLV=VIJISICE
XLHOIH% HIY! £0S STT4002C N ¥V H=518 L3T0TEE

X143k W3IYE £08 STTSZT N ¥V H=v1d 13100CK
N¥N13NOOTIE

NovidosoL

CHBLNINAEL0E

CIB4FTIB4VBLNIYNA0LOE

CHBLNINLS908:

1948104V ALNINLO90E

(D)IN3S050L

£¢8 05440071 N ¥ H=978 L37020%

£0S 00T400CY N vV H=S818 1371000%

gN300TC

«i L3834 LON 00 - G3IZTIWILINI ¥311074.1NIY4LLNINAGOOOT
. 00S¥YIANS095L46T

00Z£ANS090L6T

£IOLINANI 6 - JOL HO04 T3dVT.LNINLOP6T

CUlBLNANI¢e ~- LHOIY¥ ¥O4 T3V AINIUYLER6T

T8LNANIS S, - 1437 ¥04 7134V YILNI.LNINJOS6T

« LHOI3H HONI ££°Vv ANV 3593 HIONI OT SVH aVNO.ININ4SVET
NIvd SE6T

HB¢NA LNINd TE£6T

£8-9NY-C0 OVILTIOT 0 39vd

%



ATV 3N

NINLIANESFY

NIVE069Y

HBLNINI089V

ZLX3NOLTFV
0B89YNIHLY=VLIINIHL000T=<ZJIEG9Y
NAEASSTHCXSIBEAITXENOEAIXETDEAIGT-XININAOETY
(S°%(002-2))-0022=CX LIA10voV
(998°%(00C-2))+00Z=A 1370€9V
(S+%(002-2))>+002=X 130TV
0024315000C0100¥=2404009V
dBIVALNINJ06SY

XLX3ANOPSY

NB 00T EXADISLT EXININAOVSY

3593 M04 SNIIL W3N¥I00T431800020100v=X4040EGY
dB¢VALININAOTIGY

(J)ANIS005Y

NUYNLIANESCTY

NJIVH06TY

HALNINAG8IY

ALX3NOBEY
NAEAESZPTEIAEAE00PCANINAQLTY

£8-0NVY-20 Z2S31LCi0T £0 39vd

41



«H 0 ECH .84t

%X84318 NI NOILISOd A% W3N!

%¥8431S NI NOILISOd Xk W3IN!

(EU-VH)ABILININAIC ' SASNI 0 =X  <LNINAI 6 (OM-CUIXRLDLINTULIE SIABNL S,

AIY3Y

NMNL13YE69Y

AIVE989¢

bofldfe N O V. ISVBININA08Y
(S)UN3SOLGY

Y3714 ON3E
¥377I14
¥y3ard
337114

Y3114 aN3g

(84%0091+002) INI=84
Y3114 AN3Td
(£LJ%00VC+00C) INI=Ld

0L5Vv0100 (EY-VUIXBIINIYIIZ SASN 60 =k  «INIMJIISZAININALICGIENI 4. =X AINIMINIHLS=

(£40)

XA NO JO¥d JTAIX0X WIYI(EAU-VN)/7(F9T-VAINM=8d LITINIHIE=

XA NO d0¥d NOILYIX H3AMI(EY-VA)/(T-vA)T::84 13INIHLE=

XX NO # SISATUNUX WIYI(0Y-TYH)/TIA=Ld4 L13INIHILYV=

ANOTLIYNS NOTLYIX HWIAMI((T-SXDA+(1-¢X)T)/(1-tX)U=Ld L13INIHLIG=

XX NO dO¥d 3JTAIX0% HIYI(OM-CH)/(PT-vXIM=Ld LIINIHIE=

XX NO 40¥d4 NOILVIX WIANI(0M-TW)/(T-¥X)TA=4d 13 IN3HIZ=

¥00SY LY SLIMYLS INILNOYANS ONILLIOTd%

%3000 1237135 HILL0TId% WIAMI(SV)ADHKBYINO4+(LY)AA=5Vd 1318V

% 10377138 ¥Y311077d ¥04 « 348 . WIUI(SLOIUHI=(&P)IT LINI(EL0IMHI=(BYIT LITVI(O0TIUHI=(LY ) L3LYE
X30IX0 = SIXY AX WIUIGUSEHLINANILE(O4PT-VA)THD HOJ FONVYE XUYHSNIW HIINILANINLIE=CA 13 bE

OVZNIHLTI>XAI004vANSVOIXALNANIS ¢ LIIUN0OD 4,

(049T-vA)THd. = A

W3INO99Y
WINPEPY
WIANZGOV
LEEIT 447
WINOV oY
W3INOETY
137029V
WINOT9Y
137009V
NIVAOLSY

=X« ININJOPEY

044IVvESY
IN3S05GY
CAJIOVSY
TAJI0ESY
0d4TI0CSY
044ISTSY
04d4I0T1GYH
0441005¢

LEEE-Y-147

ININJAEYE

ANOILYI= SIXV AXx HIYILVTOLOOIVHAEYLININIZE(OST-VA)THD. MOJ FONVY XVWINIW ¥ILNILINIMAIT=CTA L3TCVE

QVCNIHLTIZ>XAT$0046vANSODIXALNANIS 6 LIIYNOD ¢

(O¢T-VYA)TAD. = A

VUYENIHLOICYALTIVALNGNTIS 6. (JAIXO0 HOd ST QYY) & LNIW3NI SIXVY-A MILNI-
X¥JUIX0 = SIXV Xk WIBICYCOQULNANIIS(O049T-¥X)TdB. MO IONVM XUMSNIW YILNILINIYOAIE=0d LINGEC

VECNIHLT-XAI2006vANG0OXBLNANT . 123HYUD ¢,

(049T-vX)TdA. = X &

INIMdTYE
INTNJOVE

ININ48EC

ENOTLYI=GIXY Xk WIYIOLTOLOOITMOMININII§(O4T-UX)THA. MOJ JONUY XUWSNIW YILNILAININLICT=0d L137LEC

Gl R dEI0046vANS00IXBLNANIS 4. 103YH0D .

(04T-¥X)1d8s = X o

INTY49£C

OrZ0L093(0¢4T-5X)TaAB.+a(04T-VX)THA2/ (04T~ A) THAINIYAI5=0d LIINFHLOSXIIISXINANISés NOILIVEA MO INIHITI ANT LNINT.INIMASES
# SISATUNY HOJ JONYY T 9971d% UIVIOVE0L0O:09=CY L137:0=08 LA1iv=04 LIINIHLO=VXJAIbET
BEZNIHLO3CYXATI IV XANINIT¢. (ITIXO JI ST+ ¢4 SISATUNY dI 0) # LWI3 SIXV-X -107d SIXV C.ININJEET

£8-0NY-C0 003:92:071

<1074

10 39v4

—~

42



AV3Y

NMNLIYESPY

Navagasey

oH U ETH L iPVEPT4. N1 V. ESVALNINA08TY

(S)INISOLPV

(P ANI=FT LIANL(PV) ANI=VY L3N099F

00Z+VUXV ELLT=bVY L131300T+PVRE CELTRVLLE - (OTXPN1-0T) X00C=¢1 L3INFE90

NIVHELIY

P, Wba SPULININAZ°S3SNI4. $(LHOTH Ld374404) YV SININOLHODINIHASYIV

(£40)INISOVIY

HIYOETY

WANOZPY

0L/(¢(9T-08)M=kbY L137150L/(91-0"1M=FT1 LITNL0L/(TV-0VIN=VY L3T0T9F

KHMON JIIXO0 ¥O04 WI0Lk WIULI(PT-OV)IMNH(PT-0MIME(PT-0TIN=0L L3009

H3T 3 WAYOLSY

WAYOTSY

LR 217

HIYOSEY

HIANOPEY

OvovDL090ESY

OL/(T-0M)U=btY 13N0L/(T-0NA=bT LIN0OL/(T-0W)U=¥V 13050

Y3TIT4 HIAUSTISE

XI3ZITVHEON NOTLVIk WIAMI(T-OVIA+(T-0M)T+(T-0U=0L LITN0ISY

*¥009¥ 0L JINS 4S3TIX0=£% HWAYIO00PYNIHIE=044TI005V

X0050 1V SLIMVLS INTLNOMEANS ONILLONGX W3INSEVY

¥3J03 1037138 M3L1071d% HIUL(SVHUAH(BYITEH(LV)I)UD=5VE L318vE

XX 1337136 ¥311071d HO0d4 & 1438 & MHWIYIC(ETLOIYHI=(4VIU LINI(LL0MHHI=(BYIT LIV (OOTIUHI=(LY)T LINLYE
*¥S3ITIX0 ¥O4 994 1074 INIT-NOk WIUIE=0d L3V VE

' HIATNIT4 WINEVT

YEZNIHLI>XAI2006vANSO00IXALNANIS§. L1I3INY0D ISIHL I¥Y- L (04PT-0M)THBL 44 (04FT-0T1)THDL ¢ (04PT-0V) THBLNINACYE
HANTVE

9914 1074 NOTLVIX HIMILYZ0109:C=04 1370V

3N d W3N6EE

VETNIHLT>XAT(004vANSOOIXBINANTS ¢ LIIHYOD ISITHL IUY- L (O4T-0M)THAW o (O4T-0N)THD“4 (04 T-0V)THAUININIBES
H3NLES

CYENIHLI0ICOVIIPEE

YITITININEET

OMsOT4OVINANIt ¢, (1074 NOILIVI 40 OVILSNI 3ITIXO 41 ST UUv) SINIWITNI LHOINM 41437 4401 ¥O4 # JONINOIS MIUINI - AYUNMNILLUINIMAVES
XXE8-MUN-Z HIOIH °*C - INTLAO0N LONd AYUNMILXR WINERE

£8-0NV-20 8vi9Ziot 10 39vd

£1074d

43



MG

44



Appendix E - SDATA Program listing

i m prints out a table of the standardization data used in
the ;2;% 52332% ogerating shift. The $ANBA program refers to it in the
exit routine. It is used at the U.S.G.S. Reston facility for log-entry
of operating conditions, providing a neat tabular listing of Phg.elements
analyzed, the standards used and the count data obtained. Th1s is the
information that is ommitted from the printout of each analysis if the
"regular" printout format is selected.

SDATA

FAGE 01 10128126 02-AUG-83

10REM¥ FROGRAM SDIATA- STANDARDIZATION FPRINTOUT - J.MCGBEE 15-AFR-82 X
20PRINTIFRINT"ADVANCE PAPER TO TOF 0OF PAGE- FUSH ANY KEY WHEN READY"
22UAIT

40SENDIS (0, 4)

SOFRINTIFRINTIFRINTIFRINTIFPRINTIFRINTIFRINT

1000FEN#STDRZ,0»R

JIONINF(R) yC(R) » TC(RI S B(R) » TI(R) s D(RY yH(R) »Y(12)

11SHIMNCR) P Y1 (R)

120DIMEQO(R) sE(R) s Z(R) 1 Z1(R)
1G0FORI=1TORIFETCH(IOFP(I)»CC(I)» T(I)»BCI)» TLC(I) 2 D(I)

160NEXTI

2000FEN#FDTAYO

220FETCH(1) (2)HsQsF

JO000FENRQsF

J20FETCH(1,F)X»S

340FORI=1TOXIFETCH(I+2,F)EOCI) »ECI)sN(I)sY1(I)»(10)Y(D)
JLOFETCH(X424+(Y(10)%3-2)»F)Z(I)

3BO0IFY(11)=0THENA4S0

A00FETCH(X+(3XS)+Y(11)42,F)Z1(I)

ATONEXTI

SOOFRINTIFRINTIFRINT"STANDARDIZATION DATA FOR FILE *@Q* "i IDATE
S20FRINTIPRINT"EL. CH. PEAK COUNTS SEC., BKGD SEC. BC/SEC STNDRD BG STD®
S25PRINT '

S30FORJ=1TOX

D40USEAIFRINTREC(I) S SFRINTYL (D) S
S4ASIFF(JY<100THENPRINT" FIX "§#:60T0S40
GSOUSELIFRINTF(J) $

S6OUSESIFRINTC(I) FIPRINT" *T(J)$
S70USELLFRINTECI) S SPRINT® *T1(D)#IUSEZIFRINTD(D) $
S8OPRINT® "FSUSESIPRINTRZ(J) 3 PFPRINT" "RZ1(D)
SPONEXTJ

600FRINTIPRINTIFRINT

READY

=13
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