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ABSTRACT

TASKO is installed on the thermal beam tube 2T1 at
the ORPHEE Reactor/CEN Saclay. This conventional Triple Axis
Spectrometer on air cushions with variable incident energy
is designed for inelastic neutron scattering experiments over
a wide range of energy and momentum transfers. Various compo-
nents as monochromator, analyzer, detector assembly and
collimations can be changed rapidly without the need of read-

justments in order to meet any special experimental requirement.

BESCHREIBUNG DES DREIACHSEN-SPEKTROMETERS TASKO VOM
KERNFORSCHUNGSZENTRUM KARLSRUHE AM ORPHEE-REAKTOR/CEN SACLAY

ZUSAMMENFASSUNG

TASKO wurde an dem thermischen 2T1 Strahlkanal am
ORPHEE-Reaktor/CEN Saclay aufgestellt. Dieses konventionelle
Dreiachsen-Spektrometer mit variabler Einfallsenergie fdhrt
auf Luftkissen. Es ist fiir unelastische Neutronenstreuexperi-
mente in einem groBen Bereich von Energie- und Impulsiibertrdgen
bestimmt. Zahlreiche Komponenten, wie Monochromatoren,Analysatoren,
Detektor-Einheiten und Kollimatoren lassen sich schnell -
ohne die Notwendigkeit von Nachjustierungen - auswechseln, um

spezielle MeBbedingungen rasch einstellen zu k&nnen.
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I. SHORT DESCRIPTIONS

A. Use of the Spectrometer Control Program

NEVER :

"RUN")

" ",
RUN Soqg.

e

=
0
((;

Give(RETdﬁN)(Q) after a typing error for numbers

All variables are set to zero
- control parameters for the measurement must

be redefined
- necessary if BASIC statements have been changed,
Program asks for console commands (OPTION:)
Program asks for console commands (OPTION:) and
stops moving motors after a short period of

slowing down.

Monochromator OM : Motor: 4, Encoder: 4
Monochromator ZOM: Motor: O, Encoder: O
Analyzer OA : Motor: 5, Encoder: 5
Detector 2@A: Motor: 2, Encoder: 2, valve: 2
Sample y: Motor: 3, Encoder: 3, valve: 3
Scatt. angle ¢: Motor: 1, Encoder: 1, valve: 1




B.

Console Commands (OPTIONS)

Two letters "cc" followed by (‘)/)

ST
DP
Lp
TI
BP
BX
BY
ES
EI
EO
SP
PP
LS
PC
SS
RP
DR
RS
DS
DE

DA
HO
RE
LL
LZ
727
HP

STop = Return to BASIC

Define Parameters for the measurement

Listing of Parameters for the measurement

TItle of measurement

Move to the Bragg-Point, defined by "DP"

X-scan trough the Bragg-point

Y-scan trough the Bragg-point

Energy Scan at the Bragg-point

Set the primary spectrometer to a certain energy EI
Set the secondary spectrometer to a certain energy EO
Input ~ Single Phonon scan

Input - Phonon Parameters for a scan list

List of phonon Scans, defined by "PP"

Correct phonon Parameters, defined by "PP":

Select phonon Scans (defined by "PP") for measurement
Run Phonon scans, defined by "SS"

DRrive a motor to a certain position

Rocking Scan of motors

Debye-Scherrer scans

Determine the Energy from Debye-Scherrer angles (cubic
substances)

Calculation of Debye-Scherrer Angles

Calculation of Higher Order contaminations

Read out of Encoders

Listing of software Limits

Listing Zeros for the motors

Emergency - stop of all

HelP for the experimentators (alphabetic list of "CC"s)




MO

AC
BC
W
S@
X@
Y@
EQ
M@
M1

M2
M3
M4
M5
ST
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Control Parameters for the Measurement (PARAMETERS)

- the console command "DP" is used for definition

Monochromator crystal: "1" = PG(002), "2"=Cu(111),
"3" = Cu 220)
¢ Analysator crystal: "-1" = PG (002), "-2" = Si(111)

Lattice spacing of the sample, X-direction
Lattice spacing of the sample, Y-direction
Angle between X and Y axes

Zero angle for the sample rotation, wo
: X-Coordinate of the reference Bragg

t Y-Coordinate of the reference Bragg

¢ Calibration energy

20 Monochromator (ZQM), UNIFIXED = 1000, FIXED # 1000
Scattering angle (¢) , UNIFIXED = 1000, FIXED # 1000
Detector angle (ZGA) , UNIFIXED = 1000, FIXED # 1000
:  Sample (V) , UNIFIXED = 1000, FIXED # 1000
©-Monochromator (OM) , UNIFIXED = 1000, FIXED # 1000

Analyzer (OA) , UNIFIXED = 1000, FIXED # 1000

Stop - Program asks for console commands (OPTION:)
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IT. DETAILED DESCRIPTIONS

A. Instrument Specifications

a) General
TASKO is a conventional Triple-Axis-Spectrometer with variable
incident energy installed at the thermal neutron beam 2T1.
It is designed for inelastic measurements over a wide
range of energy and momentum transfers. Various components
as monochromator, analyzer, detector assembly and collima-
tions can be changed rapidly without the need of readjust-
ments in order to meetany special experimental require-
ments. The principal features of the instrument are shown

in Fig. 1

thermal
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b) The monochromator part

The shielding drum of the primary spectrometer consists of
two fixed upper and lower parts and one central part which
rotates when ever the incident energy is changed. A system

of two movable blocks in the central scattering plane guaran-
tees an effective shielding in the whole range of monochroma-
tor angles: 180 < 2 OM < 75°. The movement of this blocks

is fully automatic and controlled by endswitches. The status
of these blocks can be read by the computer and in the automa-
tic mode counting is delayed until the blocks have been posi-
tioned. The ZOM—angle is varied by a step motor and a reduction
gear and is measured by an absolute encoder (resolution

1/100 deg.) which is mounted directly on the rotational axis.
If necessary, a movement in a fully manual mode (without
motor) is possible. A demountable insert on top of the drum
carries a turning table with a monochromator exchange unit.
This device allows the selection of a particular monochroma-
tor crystal (PG (002)/(004), Cu (111), Cu (220)). Each of
these crystals is aligned on its own goniometer and is moved
into the beam by one vertical and one horizontal displace-
ment. The "up" and "down" positions are fixed by endswitches
and the horizontal displacement is registered by an encoder.
At present the exchange of monochromator crystals is performed
semiautomatically from the control pannel of the instrument,
but a fully automatic operation could be achieved easily.

The beam tube is constructed to give a geometrical focussing
at a position of about 600 mm in front of the monochromator
drum. Therefore, focussing onto the sample position by curved
monochromator crystals is less important. Presently all mono-
chromators have a fixed curvature which is optimizéd for an
2@M—angle in the middle of the useful region. The inpile
collimation 04 can be varied by means of a collimation drum
which is mounted within the reactor shielding (positions: 58'
25', 15', beam shutter). At present one monochromator to

sample collimator 0o with boron coated steel plates is avail-

able. By the exchange of plates it is possible to vary the

collimation in steps of 15'. A short optical bench in front
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of this collimator can be used to mount special equipment,
e.g., filters, diaphragms, beam shutter etc. The neutron beam
size at the monochromator position is 40 x 75 mm2 and the

distance between core and monochromator about 4840 mm.
The sample table

It is recommended to use a monochromator to sample distance of
about 1400 mm in view of the geometrical focussing provided

by the special dimensions of the beam tube (symmetrical case).
In order to realize this short distance, the sample table is
built on standard Tanzboden elements of 600 mm § (Franke &
Heydrich). A special experimental setup with heavy outloading
magnets or cryostats might require alarger support than the pre-
sent one., Otherwise the instrument is highly flexible concer-
ning a substantial variation of distances. A standard turning
table and a manual goniometer which allows tilds up to + 15°

at both cradles (the center of rotation is 96 mm above the plat-

form) are provided.
The analyzer and the detector stage

Both units use the same Franke & Heydrich elements than the
sample table. All modules are interconnected by sliding arms
which allow to adjust the intermodule distances. For an effective
shielding the detector unit is placed close to the analyzer

drum. The sliding option of the units allows an easy access

to the analyzer to detector collimator Oy e Analyzer and detec-
tor modules are driven by standard turning rings (Huber) which
offered the possibility to reduce the costs considerably. A
disadvantage is that the encoders are connected to the worm drives
and not to the moving arms directly. In order to protect the
mechanics in the case of a sudden stop of the motors while the
air is still on, a special coupling piece allows the sliding
arms to bend off if a maximum torque is exceeded. An effective

shielding of the analyzer crystal is provided by 15 vertically




movable blocks of borated araldite which opeﬁ only a slit

for the 0y collimator in front of the detector. The up and

down movement of the blocks is fully automatic and is
controlled by air pressure and magnetic switches. Endswitches
will stop the movement of the detector unit if the slit for

the Oy collimator is not opened correctly. The shielding blocks
can also be moved manually (electric switches) in order to

have an easy access to the analyzer crystal. Each analyzer crystal
is mounted on its own cradle and sliding table and is fixed

on a short optical bench. Therefore, a rapid and reproducible
exchange of analyzer crystals is possible. Two sets of colli-
mators are available for u3 (sample to analyzer) and 04 (analy-
zer to detector): Rutherford collimators with 20' and 40°
divergency and flexible units with boron coated slidable

steel plates (30', 60', ...). All collimators are separately
oriented on their supports by which théy are fixed on optical
benches. Thus, no alignment is necessary after an exchange.

The detector shielding consists of two parts: A housing build
from borated polyethylene plates, which for an easy access

can be. opened at one side. Different shielding blocks with
different detector arrangements can be moved in. By taking

out a small piéce of shielding material on the backside a

view is opened for an optical alignment of the whole spectro-

meter in its "straight" position.




e) Instrumental details

Beam tube: 2T1 (thermal)
Monochromator:
Neutron flux at sample position for different collimations (all

measurements were performed at a reactor power of 13.5 MW).

PG(002) : E, = 14.7 meV (a,=58'/0,=60') : 2.79 x 10’ n/cm’s
(25'/30") : 0.77 x 107 n/cm2

(15'/30") : 0.52 x 10/ n/cm®s

25.3 meV (58'/60") : 4.04 x 10’ n/cm?s

(25'/30") : 1.09 x 10’ n/cn’s

40 mev (58'/60") : 4.88 x 107 n/cm®s

cu(111) : 35 mev  (58'/60') : 1.30 x 10’ n/cm®s
60 meV  (58'/60") : 1.36 x 10/ n/cm®s

(25'/30") : 0.51 x 107 n/cm2

Cu(220) : 100 mev  (58'/60') : 0.51 x 10’ n/cm?s
(25'/30') : 0.16 x 1O7 n/cm2

Analysers : PG(002)/(004), Cu(111), Zn(002), Si(111)
Beam size at specimen: 50 x 40 mm?

Useful range of incident energy:

5 £ E [meV] < 160; 4.05 § A[R1 K 0.7

Momentum transfer : 0.12 § Q [8_1] 5 16
Energy resolution : 1 % £ AE/E § 15 %
Energy transfer : 5 100 meV

Range of Scattering angle:

Monochromator : 18° < 2@ < 75°

Specimen : -10° (- 14o ) < ¢ < 140°
Analyser : -100° < 2@A < 100°

Range of Sample Orientation:

-180° < y < 180°
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- Detector (available): 3He counter 50 mm @ window, 100 mm length;
' vertical or horizontal
BF, counter 50 mm @ window; horizontal
- Background : < 2 cpm
without sample, with ¢ = 90° and the

spectrometer in "elastic" position
f) Technical details

Mechanics:
For the motors the following "save" speeds have been determined:

OM (Motor 4) : no particular limit, v = 60 deg/min.

ZOM (Motor O): v = 6 deg/min, may be increased with
another reduction gear to v = 12 deg/min.

20, (Motor 2): v = 60 deg/min.

Op (Motor 5): no particular limit, v = 75 deg/min.

Y (Motor 3): v = 75 deg/min.

0 (Motor 1): v = 50 deg/min.

The maximum speed as well as the ramps for acceleration and
slowing down of each motor are controlled by software and can be

modified easily.

The maximum torque at the turning rings (maximum value
D"~ 6 m kp) is adjustable by the prestress on the springs. Make
sure that the pressure on the worm drive is suitable (no back-

lash, not too much friction).

Electronics:
(1) The spectrometer is controlled by its own NOVA II (32 K)

computer. It contains the following extensions:

a) Television, which uses a special and additional
memory (standard card)

b) Counter input, 16 counters at maximum can be connected.
Direct connections between computer and a pannel on

the backside are installed. Positive pulses with
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2V < pulse height [V] < 5 V are required
(standard card)

(c) Single-bit-control-unit (multiplexer, 16 bit words)
Each card contains plugs for 4 input and output
addresses (8 plugs, one plug corresponds to 8 bits,
see the schemes shown in Appendix I). The logic
used is TTL positive (standard card).

(d) For the step motor drives the internal clock in
the computer has been modified to 8 kHz in order to
supply sufficient high frequencies. Therefore, any
change of computers requires the exchange of the corres-

ponding card (special).

(2) Step motor drive (power units)
(a) Chassis I: 4 connections for motors HS50L
2 connections for motors HS25
(b) Chassis II:1 connection for motor Sanjo ...
1 connection for motor HS25

Additional input plugs for endswitches "left" and "right"
are provided. A motor can move only if the endswitch cor-

responding to the turning sense is closed.

Internal mode:

An adjustable oscillator provides the possibility for a
manual drive (one general switch on the front pannel and
individual switches "on"/"off" and "left"/"right" for

each motor).

External mode:
The motors are fully controlled by the input signals from
the single-bit-control (TTL positive connections see

Appendix I).

(3) Air control
The valves (24 V =) are controlled by solid state switches
(a) manual operation
(b) automatic operation uses direct input signals (5 V) from

the single-bit-control (connections see Appendix I).
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(4) Control unit for mobile blocks (monochromator drum)

(5)

(6)

The unit contains the logic to position the mobile blocks
(left or right side of the incoming beam) dependent on the
monochromator scattering angle 2®M and provides 24 V = for
the DC-motors. Start and stop are initialized by end-
switches on the drum and the blocks. The actual position
of the blocks can be read from control lights at the
pannel and a signal indicating the actual status is pro-

vided and fed to the single-bit-control.

Control unit for monochromator exchange

The unit provides 12 V = for the small DC-motors necessary
for the "up" and "down" movement and a change of the hori-
zontal tild for each monochromator. The endpositions are
determined by switches and indicated by lights on the front
pannel. In the "down" position the monochromators are

on one level with the neutron beam. Intermediate positions
are not registered. The movements are controlled by switches
on the front pannel and two DC-meters which indicate the
flow of current. (The horizontal translation of the monochro-
mator crystals is controlled by a step motor and connected

to chassis II of the step-motor-drive).

Connection unit for encoders

In general absolute encoders with a resolution of 0.01 deg
are used. The unit provides the power supply and the display
of the actual positions. It connects the BCD encoder out-
put signals to the single-bit-control chassis (TTL positive).

The conversion into decimal numbers is a matter of software.

a) Encoder on the axis of the monochromator drum (Baldwin)
Resolution: 1 turn = 36000 counts (3600)
It contains an optical system which requires a "Takt"-
generator which is built into the encoder housing.

b) Other encoders (Moore Reed 23FF184) mounted on the worm
drives
Resolution: 360 turns = 36000 counts (360°)
The encoders work with a reduction gear and etched
slices with a binary pattern which are scanned by contact

springs.
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(c) Encoder for the horizontal translation of monochromators
Resolution: 1 turn A 360 counts (1°)
Full degrees are counted in both directions by a special
electronics. At present it is not connected to the single-

bit-control.
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The Spectrometer Control Program

General information

The Spectrometer Control Program (User Program) is written

in the programming language EXTENDED BASIC and runs on a

32 K NOVA II computer. For a rapid processing special assemb-
ler subroutines are embedded in the BASIC, which are executed
via CALL statements. Therefore the computer must be loaded
with a particular version of BASIC (BASIC-INTERPRETER).
Loading of the computer proceeds in two steps (1. BASIC-
INTERPRETER, 2. User Program in BASIC). A description of

the procedure is given in Appendix II.

The User Program

For the definition of constants 3 different levels have been

introduced:

1. All constants fixed and those which do not change for
every experiment like zeros, software limits, motor
velocities etc. are loaded together with the program.

A list is provided at page containing the appropriate
statement numbers.

2. Constants fixed for one experiment are input data and
defined by the user. Typical examples are title, lattice
parameters, etc.

3. Constants which change frequently are required as input

data whenever needed, e.g., parameters for phonon scans.

The use of the Spectrometer Control Program starts with the
command "RUN" (Q). As a consequence all variables are set to

zero and the constants of type 2 and 3 must be defined. The
command "RUN 500" (Q) starts at a position where type 2 para-
meters are not lost and asks for further Console Commands (CC).
The command ESC stops the execution of the running program imme-
diately. The motors will stop after a short period of slowing down.

The CC "ST" ()) (stop) causes the return to BASIC.

Two things are very important to remember

- Any typing of numbers followed by a pressing of (‘2) will
delete one or more lines in the BASIC program. This can happen
accidentally in the case of typing errors.

- After every change in the BASIC program one should start with

"RUN" ()). Otherwise fields in core space are overwritten which
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can cause a crash down of the computer system.

After "RUN" (2) or "RUN 500" (2) the User Program remains in a
modus where it is guided by console commands (CC) unless it is
stopped by "ST" (l) or the occuring of a BASIC error. The CCs
(asked by OPTION:) enable the user to run a variety of auxiliary

programs.

The console commands (CC)

These commands consist of two letters as input. After a carriage

()) the computer will perform the requested operation. In

principle the console commands can be given in any order. A wrong

command will cause an error messadge together with a new request.
By(:::)it is possible to interrupt at any time and to return to a

position where a new console command is requested.
Description of console commands (CPTION: "CC")

ST (STop) : The system corresponds with STOP AT

*

Now the whole assembly of commands possible in
EXTENDED BASIC can be performed.

Return to the Spectrometer Control Program either

by "RUN" (ﬁ) (all variables are set to zero) or
"RUN 500" ().

DP (Qefine Barameters) ¢ The basic parameters for an experiment
(type 2 parameters) are read in. These parameters

are known to the system by two letters:

M@ : type of monochromator
"1" = PG(002)
2" = Ccu(111)
3" = Cu(220)
AN : type of analyser
"-1" = PG(002)
"2 = Si(111)

any value >0 means the lattice spacing of

another type of analyser
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AC : lattice spacing in X-direction

BC : lattice spacing in Y-direction
All definitions in reciprocal space concern-
ing phonon parameters etc. are done relative

to the vectors

* 2 * 2
a = (’A‘glolo) i b = (OIB—’EIO)
W@ : angle between X and Y axis
S¢$ : zero for the sample rotation wo corresponds

to the encéder reading of motor 3 for the
Bragg reflection defined by X@, Y@

Xp : X-coordinate of the reference Bragg in units
AC

Y@ : Y-coordinate of the reference Bragg in units
of 2T
BC

Ef : callibration energy used for the measurement

of the reference Bragg

M@ : 20 monochromator (ZOM), UNFIXED = 1000,
FIXED # 1000

M1 : scattering angle (¢), UNFIXED = 1000,
FIXED # 1000
M2 : detector angle (ZOA), UNFIXED = 1000,
FIXED # 1000
M3 : sample angle (y), UNFIXED = 1000, FIXED # 1000
M4 : O-monochromator (OM), UNFIXED = 1000,

FIXED # 1000
M5 : analyser (@A), UNFIXED = 1000, FIXED # 1000

The option "FIXED" means that the corresponding motor

remains in a special angular position (# 1000, e.g.

>

"90.00 £ 90 deg.) during a scan.
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The following dialog will define parameters (machine text is
underlined, possible answers by the user are given in gquota-

tionmarks).
OPTION :  "DP")

PARAMETER : "MO") =1 "

The parameter can be defined in any order or single parameters
can be changed if necessary. The reply "ST"Q (stop)causes the
system to ask for a new CC (OPTION:).

LP (Listing of Parameters): The system will respond
LISTING OF PARAMETERS, FIRST, LAST: "1,15")is a

possible answer

TI (TItle) : Possibility to define a title which appears

on a top of each phonon scan

BP (Bragg-Point) : Causes the spectrometer to move to the

Bragg position defined by X@, Y@ and EQ

BX (Bragg, X-scan) : Standard ¢-scan through the Bragg-
point with 11 points and 0.01 (AC)* stepwidth

BY (Bragg, Y-scan) : The same scan in Y-direction

ES (Energy Scan) : Standard E-scan through the Bragg-point
with 11 points and 0.1 meV stepwidth

EI (Energy, Incident) : The primary spectrometer is set to

a fixed energy. The system will respond:

ADJUSTMENT OF PRIM. SPECTRO TO E (MEV) = "14.7"2_ is a

possible answer

E@ (Energy, Outgoing) : The same for the secondary spectro-
meter (according to the normal W-configuration of the

spectrometer a negative energy value is demanded).

SP (Single Phonon) : The system will respond: (An example
is given for an const. energy scan {(energy loss) with

fixed 14.7 meV incident energy)

NUMBER OF STEPS (ONE SIDE): "5" ) MONITOR COUNTS: "1000")
X : "2.1" ) DELTA-QX : "0.02" )

QY : "o ") DELTA-QY : " O " )
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PHONON ENERGY (MEV) : "-2",) DELTA-E : " 0 ")
INC. ENERGY : "14.7", CONST. KI =0, KF=4:" 0"
PP (Put in Phonons) : Input of a list of up to 20 phonon

scans for automatic measurement. Monitor number = O
stops input and a new CC is required. 11 numbers are de-

manded for input, separated by comma (,).

(1) NR : number of the phonon scan

(2) NP : number of points on one side

(3) MN : monitor counts (a negative monitor rate defines
a pre-set time in sec.)

(4) OX : X-component of Q in reciprocal space

(5) DX : increment for QX

{6) QY : Y-component of Q in reciprocal space

(7) DY : increment for QY

(8) Hw : phonon energy ("-" for energy loss)

(9) Dhw: increment of hw

(10) EI: incident energy

(11) KI/KF : scan mode (KI = const.: "O", KF = const.:"f')

For the example given above the input would be:
"1, s, 1000, 2.1, 0.02, 0, O, -2, O, 14.7, 0"

SS (Select Scans) : The command is required for the exe-
cution of phonon scans defined by "PP". O(K) =" O " 2
will suppress scan number K. If O(K) # " O " the scan

K is accepted for execution.

LS (List Scans) : This command causes a print out of the

scan parameters.

PC (Parameter Corrections) : The program asks for further

specifications

"OK") means no correction, return to input mode for
further CC (OPTION:).

"LI"Q, means a whole line will be corrected. The pro-
gram asks for the line number and 10 new phonon
parameters.

"SV",) means a single parameter will be corrected. The
program asks for the line- and parameter number.
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RP (Run Phonon scans) : The scans selected by "SS" will

DR

DS

be performed automatically after the execution mode

has been defined

0] "2 means start of the measurement

1 "d. means scan calculation for 3 points only.
OXE and QYE define the endpoint of the
elastic scattering vector 5 in reciprocal
space. If it coincides with a lattice point
a contamination of the phonon scan may re-
sult.

2 ") has the same meaning as "1" but the calcu-

lation is performed for all points.

(DRive motors) : The command is used to drive a

motor to a certain position (input of physical

angles).
(Bocking Scan of motors) : The program requires as
input
- the number of the motor : AN
- the center of the scan : 'WW'J

(input of physical angles)
- the monitor counts : "xX" )

if X < 0, the measuring time for each point is X sec.
- the number of steps : "y",)

(one side) ("O" is possible)
- the step width : "z )
(Debye-Scherrer scans) : A number of scans (< 5) can

be performed subsequently. The program requires as in-

put

the total number of scans : vV é
the center of the scan : W")
the step width : X )
the number of steps on one

side "y
the monitor counts "z

if Z < O, the measuring time for each point is Z sec.
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(Determine Energy) : The input energy and the zero of
the scattering angle is determined from a series of
Debye-Scherrer scans (for cubic substances only). The
input parameter are
- lattice constant of the substance
- zero shift of the scattering angle ¢o

(may be given as "O")
- the number of measurements.
Then the program requests the Miller indices h,k,1l
of a reflection and the measured peak position and
prints out the incident energy, the zero shift of the

scattering angle and finally the mean values.

(Determine Angles) : The routine calculates Debye-

Scherrer angles for various substances. The first in-
put parameter (one letter) defines the crystal symme-
try system: "C" (cubic), "H" (hexagonal), "T" (tedra-
hedric), "R" (rhombohedric), "O" (orthorhombic) and "M"
(monoclinic). The program asks further for the re-

quired lattice parameters and prints out the scatter-

ing angle for each desired reflection (hkl).

(Higher Order contaminations) : Energy transfers Hw
are calculated for which the analyser will be in a
reflection position for a higher order energy of the
incident neutron beam. Only the cases where the order
(n) of reflections for the analyser and monochromator
differ by 1 are treated. Input parameter is the inci-

dent energy "Eo"

-upscattering:
2 _ 2 _ 2n+1
(E,+hw)n” = E_(n+1) /\ Bow = " E,
~-downscattering
2 _ g .n2 = 2n+1
(E,-Nw) (n+1)® = E_-n AVE 7 Eo -
(Read out of Encoders) : The program prints out the

actual encoder reading and the zero for all motors.
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LL (Listing of software Limits) : The program prints out

the software limits for all motors.

LZ (Listing Zeros) : The program prints out the zeros for

all motors.
ZZ (Emergency - stop of all) : The motors are forced into
a slowing=-down-sequence till a complete stop. The system

will ask for a new CC (OPTION:).

HP (HelP for the experimentator) : An alphabetic list of

console commands (CC) is shown on the television screen.

d) Definition of general constants

statement numbers constants

40 - 72 software limits

83 - 112 encoder zeros

170 - 174 spectrometer configuration

175 - 232 addresses=-definition

244 - 298 step motor functions

500 - 508 default values for scans
641 - 668 monochromator lattice constants
671 - 704 analyser lattice constants

e) Special subroutines
1022 - 1475 phonon program
4502 auxiliary programs

5090 = 5240 conversion BCD-DEC for encoder
5250 = 5310 status of pre-warn-switches
5320 - 5360 skip of motors

5370 -~ 5620 date after C1 seconds

5630 - 5740 check software limits

5750 -~ 5840 ASIN

5850 - 6050 energency-stop of all-interrupt

of endswitches

6060 = 6120 field X(I), Y(I) = O

6130 - 6660 plot routines
6670 - 6700 positioning of motors

7100 = 7350 rocking scan of motors

7360 - 7620 monitor subroutinge




a)

b)
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Error Handling

Error messages
(the meaning of the error numbers is given in Appendix IV)

- Error numbers n < 70 refer to BASIC errors
= Error numbers 75 < n < 100 refer to system
interrupts
- Error numbers 100 < n < 200 refer to the counter input
- Erorr numbers 600 < n < 760 refer to the single-bit-
control (essentially end- and pre-warn-switches)
- Error number 300 < n < 400 refer to the television

system.

How to recover the operational status of the instrument

again

" = BASIC errors:

"RUN500",) , "RUN") , reload the computer

- Errors connected with the interrupt handling:
check plugs, start again with "RUN') or
"RUN500")

- Input - output errors at the single-bit control,
possible checks:
'CALL 64, address, number')
The appearing of the number (binary form) at the
corresponding plug can be checked by a meter or a set
of luminescent diodes
"caLn 62, address, variable“é
With a special cable the output- and input plugs
can be connected and the output address can

be reread.
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Appendix I:

Connections to the SINGLE-BIT-CONTROL-UNIT

General: One address corresponds to two plugs

87654321 €& connection to bits 8-15
upper

910111213141516] €—— ground

87654 321] €«— connection to bits 0-7
lower

91011121314 1516) «¥—— ground

The plugs have been pressed such that the connections

are correct if the following scheme is maintained:

upper frame
T ‘ cables upward

card—

plug

Y

!

lower frame




.=A2_

If a component needs more than one plug (8 bits) the cables
have been numbered.

/—b cable 2 (bits 8-15)

/
|_—> cable 1 (bits 0-7)

Scheme:

yd

/

_—® cable3 (bits16-23)

The encoder of motor "O" needs for the display the plug on

the card backside. In the case of changements notice that only
the two lower addresses (one card contains 4 addresses) are
connected to the pins on the backside.

Adr. out in Adr. out in
valves ncoder _
-0- 7
1 3
encoder
— -0- 1]
&z
pre-l6,
g m?—*zre switch
2 4 pre-i5
motord  [Bnegees switch

out for external control of encoder "O": plug behind




CARD 2

CARD 3

CARD 4

_A3..

Adr. out In Adr. out in
encoden encodef
-1- 2 P =
5 - 7 .
encoder encoder
(_:1_[1— -2- [1]
6 d 8 encode
enfq_er o
Adr. out in Adr, out in
encode encoder
-3- [7] = 4= [7]
9 11
encoder encoder
-3-[i] -4~ [1
10 12
encoden encoder
Adr. out in Adr. out in
encoder
-5-17
13 15
encoder]
-5- 1]
14 16
encoden
~5-[3]
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Appendix II:

FREHEEREE R SRS ERE SRR R R RS ERRRRRER SR

# ;
i COLD START DOF A COMPUTER FROM CASBETTE 25, 4. 80 3
# Ho b Ho BB B B B B R R R R R R B ;
# i

Hoe e B BB e R B R R R B R B R R R e e R e

H i

SoommmEmmEamEmr oI ma T O I e e e s i e I S e e e E i e m a  m mrmm §
INSTRUCTION MANUAL ;

3

Meaning of R and 8: ;

— this must be manipulated at the COMPUTER. 3
3

e domas gt gt Ry RS pamks b 21od o) ) S gy AEA e i Shind SOrmd omh e e e EEA Bk Smd Sted SRS S s houma SO Rt 4 fh s K S seumd dived P08 DN OIS weuim goaar Sy EoCSN (254 e B AT 4 Aty Hoksh M) T g &

1. R Turn POWER KEY into the "ON” position 3
2. 85 POWER OM i
3 8 put cascette "BABICH#INTERPRETER" into right i
tassette station H
{if SILENT is equipped with RDC OPTION, turn it
"OFFY, (RDC = REMOTE DEVICE CONTROL) ;

) 8 prees PLAYBACK, REWIND and LOAD/FF H
Lupper three switches (from middle to the right)l:
{if you use the left cassette station, proceed
in an analog way)
9.) R switch 12 in upper position
6.) R toggle PROS LOAD upward
7.) 5 ewitch SBPEED on HI (high)
8.) 8 for EXFERTS in order to accelerate the reading

process by a factor of 2
prese the 3-position switch downward on 5TOP
and upward on CONT START in field "PLAY BACK
CONTROL" in the middle

g.) -3 wait 8 long time until the computer stops with
O77741{octal) in the lights
tif 077727 is in the ligths -2 PARITY ERROR.
repeat the procedure starting with 4.))

10.)8 BSPEED on LO {low)

11,08 press REWIND

12, )R &8ll dsta switches in downward position

13.)R toggle REBET and START upward

14 )85 rveply the question "ERROR MESSAGE TEXT" with "Y»

1538 +tuype the date as proposed

i6.)8 dnsert "BABICHPROGRAMM" cassette instead of
"REASICHIMTERPRETER" cassette

17,358 press PLAYBACK, REWIMND, LOAD/FF

18. )5 BFEED on HI {(high)

19.35 prese any key {e.g. blank key)

20, )~ wait a long time until the cassette is moving
continvously

21,38 in field "PLAYBACK/COMTROL” - press switch BTOP

22,08 press switch REWINMD

#3. )5 switch BPEED on LO (low)

24,38 press ESBC-switch

5.5  the BILENT must now print a star (%)

e M e M W M % M W s Ms e s fwe e e s fwe e s e e s ter e s ws e e s e Aee

e 3630 G0 R B R e 3 R R R R R R R R R e e R R R R R R R R
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Fod e Fe 0S40 404 AR A0 0 48 0 30 38 0 0 R B T 3 4 AR I 40 I 30 4R RO I S

SHUT DOWN OF THE COMPUTER
o F A B H B AR AR A e

1. R turn POWER switch anticlockwise to the "OFF"
position

e e e e e e s

F Al 4 B A A R A H AR B B 0 AR A A A BB B R S i i
REETART of the COMPUTER
B A e A e o R B R R

1.) R 11 data switches should be in a downward
position

2. ) R toggle RESET and START upuwards

e W e e fer  tms e e s e

FE I A A B R I 4 6 e R B R R R R I R R e R e

For EXPERTS ;
How tn restart (hopefully!!) after a system crash H

. H

1.).R Bwitch O till 7 down and 8 till 15 in upper i
position 5

2. R toggle RESET and START upuward ;
The uvser—programm will be erased. ;

Date and time 1s requested if OK. i

3

F I3 4o B b B I AR B A R A R AR R IR 6 R R R B R R R R R R R e




_A6 -

Appendix IITI:

User Program (BASIC) of TASKO

Contents:

SACLAYDORKU. BRA

LISTIMG. .
S0TO KREVIZIREFEREMNILISTE. . .. .. e
CO8UB KREUZREFEREMNZILISTE. ... . ... ... .. . .. e
VARIABLEN KREUZIREFERENZLIBTE. ... ........... .. ... ..

GOBUR LIBTE. . ..

Page

0001
0023
D06
D027
0030
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HEHBHHBRBRBHBHFDBBDFBHEBN BB HBRHARHSDHERH BB RHBRBBRR B RBBRBRH SRR BRI BB TR HE Y
TASHK == BASIC-BYSTEM Q/ 9/1982 12: 59 SEITE 1
HENBRBRRBRDBERSRRDB RSN RHRHHBHHBRBRBHBBER RSB B R BB BB BEIBERBRB BB S HH RSB I RHERH RS

LISTING DES PROGRAMMES SACLAYDOKU. BA

ST 5 It e et it g s g g U punt g et $u R gmand P e s gaire 0Ty S5O Sk forsd bt Senmp s i g SEIR S ot derd
e R s N E NSO RERREEECEEEEEREERE R =

0001 ON ESC THEN 80T0 0300

00046 DIM VI3B01, ALIBI, PL111,.GL123, WELI, RE113, ML143
0007 DIM Y$L8R21, B$L21, EL151, Z$L401, CL4013, UL20], QL &1
0010 DIM TLR0, 101, BLR01, X$L 4]

0013 LET Y$L1, 301="MOANACBCWOSOXOYOEOMOMIMEM3MA4MS "
0016 LET Y4$IL31, 783="LPTILLLZBPBXBYESRSREEIEODSDEHODADPPPPCESSLESEPRPDR"
0017 LET Y&L79,821="HFZ2Z"

0019 LET EL101=1000

0022 LET EL111=1000

002% LET EL1231=1000

0028 LET EL133=1000

0031 LET EL143=1000

0034 LET EL151=1000

0037 DEF FNT{II=INT(N&/2"1)-2%INTI(N&/2/2"1)

0040 REM# SOFTWARELIMITS, MUOTOR O &{0)=, G{1)=, ETC.
0043 LET GLO3I=197. 5
00446 LET GL13=2353.8
0049 LET 6IL231=177.8
0052 LET GL31=306

0055 LET GL41=87. 9
Q058 LET €I51=190.7
00&1 LET €Lb61=10

00&4 LET GI73=350

00467 LET 6IL81=230. 45
Q070 LET 8L91=298. 45
0073 LET 6L101=0

Q072 LET 6L111=350
0073 LET Wi=3 14153/2
Q074 LET Al=4, 2832/5. 43
0075 LET EL71=1

0076 LET EL81=-1

0077 LET Bl=A1#5QR{(R2)
0078 LET DO=3. 615/5QR{8)
0077 LET D1=3, 3535
0080 LET Di=DL/2

0031 LET EL91=40

0082 LET PL11=179.8

0083 REM# ZEROS OF ENCODERS
0084 LET PL11=179.8

0085 LET PL231=179. 04

0088 LET PLOI=178. 64

0071 LET PL&1=298

0024 LET PL71=295. 87

Q097 LET PIBI=R295. 93

0100 LET PL4AI=PL8]

0103 LET PIL71=24% 28

0106 LET FLI0I=249. 28
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HHBBBHBRBHBRB BB BHHHBRBUR BB BB BRI SR BB R B ISR B R RS R R RSB SB RS R RS ERY

TASBRKO == BABIC-BYSTEM g/ 971982 12:59 SEITE

2

HABHRHERBRA BB RB BB BB BRB BB HHH SR RHBBHB IR BHF B RHB BB RHSB BB S SRR IR R BB B RSB U HH BRI

LISTING DES PROGRAMMES SACLAYDOKU. BA

0170
0173
0174

0175

Q177
M7
0181

0184
Q187
0190
0193
01946
0199
0205
0205
0208
0211
Q284
Q17
0220

0223
OR24

0229

0232

0235
0238
0243

0250
0253
Q25

BISY 1 Mand gmain s v g gy gt ok s ey gehla gDt beamy pevt e fremd SFIRY Sk Pk eonad e i samy oSN ML SR e (b sete
o R mE SRR EREERIT NS RN =

LET PLG3=PLY]
LET PL33=179. 98

REM# CONST. FOR SWITCHES
LET Mi=0
LET NW3=0
LET I0=0

REM$ SPECTRO. CONFIGURATION — BCATT. ANGLE: C2=, DET. ANGLE: C3=

LET C2=1
LET €31

REM# CORRELATIOM TABLE FOR ADRESSES, C(I)<30 INPUT ADR.

REM# ENMD-SWITCHES
LET CL13=4
LET CE23=2 '

REM# ENCODERS: MOTOR1= 3,6 ETC. MOTOR&= 15,16
LET €IL53=5
LET CLbsd=b
LET CL71=7
LET €I183=8
LET CE93=9
LET Cri03=10
LET Cri1d=114
LET CLiR21=12
LET CL133=13
LET Cri143=14
LET Cr1%3=15
LET CLibd=14

REM# VALVES 1 T0O B
LET CE30I=1

REM# STEP MOTOR CONTROL
LET CL313=2

REM# INITIALISATION OF END-8BWITCHES

Call. &0,CL13, -1, ~1

ON ERR THEN €0OSUB 35970

REM# TABLES OF STEP-FUNCTIONS FOR MOTOR DRIVE
REM# WRITE ZERO AT THE END OF EACH TABLE
REM# SCATT. ANGLE M1

DATA 2. 800, 3. 500, 4, 320, 5, 200, 6, 140, 7, 100, 8, 70, 9, 50
DPATA 10,40, 11, 32, 12, 24,0, 0
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HAHRBHAB BB BB BB RRBBEREBIBR RS BHBH SRR BBHBBRBBHBR BB BB DR BHBBH BB B RBB LR RSB B RS

TAGSKO == BABIC~-BYSTEM

9/ 9/1982 12: 59 SEITE 3

HAHRHRERB B BN BH SR BB EBDH BB R R B HBHBREH SR BHB BRI BB BRBBRR BRI DR H SRR LB RSB S

sy
~

~

~

T e

OReR
QRN
Q298

03014
0304
0307
0310
0313

0314
0319
0322
0325
0328
0331
0334
0340
035%
03546

0340
0361
0343
0344
0348

0400
0405
0408
0411
0414

8 Pt g iy g it g gaos (hean g s vunt BDES gr py pt r  AIERD ged gomg $an S ey AN ¢ P D S AT g
S T B o B S S S S I O R SR SR BN e e R R I B BN R IR mIR IR BN AT e

REM# DET. ANGLE M2
DATA 2,800, 3, 500, 4, 320, 5, 200, 6, 140, 7, 100, 8, 70, 9, 530
DATA 10,40, 1%, 32, 12,24, 12,20, 0,0

REM# SAMPLE M3
DATA 2, 200, 2, 100, 2, 530, &, 32, 2, 20, 3, 16,0, Q

REM# MONOCHROMATOR M4
DATA 2, 200, 3, 100, 4, 50, 5, 32, 5, 20,0, O

REM# ANALYSER M5
DATA 2, 40,3, 24,4, 16,0, 0

REM# ME& NOT USBED
DATA 33, 5,30, 50,0

REM# MO{(2TETA-MONOCHR. )
DATA 2, 800, 2, 500, 3, 320, 3. 200: 3, 160, 4, 100, 4, 80, 4, 50
DATA 5, 40,5, 32, 5, 24, 5, 20. 0, 0

REM# DEFINITION OF ADRESS FOR MOTORS
RESTORE

LET VIQI=2+64

CALL 161,0,V

LET (=0

REM# CREATION OF FIELD S8(WK) FOR MOTOR DRIVE
FOR M=1 T0O 7
LET K=l
READ VLK1, VIK+1]
IF VIRI=0 THEN 070 0340
LET K=K+
eOTh 03205
CALL 181, M VLD
NEXT M
070 0400

REM# SETUP OF TV ON A NOVA 3/4 WITH AT LEAST 128 KBYTE
DIM BL20OBO]

Call 31,4,0,0

Call 30, 83,8

07O 0417

REM® TV BETUP

LET AR=0

CALL 31,1,0,1

CALL 30, A2, AZ

IF ARC0 THEN PRINT "ERROR IN TV STORAGE"
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HERHBH AR BHHBR BB HRBHERBRBB B BB RRBBESBHRRFRB B BB BB RRRRBHSS SRR PR RRREHE
T A8 K O == BABIC-8YSTEM g/ /1982 13: O SEITE 4
HPRRBRRRBRBB BB SRR BRRBHBBEFHF BB RRBHBIHBRRRRS BB S HRBBRBRB DS BR R RS S SRR SIS

LISTING DES PROGRAMMES SACLAYDOKU. BA

e v ssaes gmvna pront P g
S g guome gaome S0 o Sunot peite g wamg bt gy Pt o0} DGR S N mende Eoemt Ry oson 7 $uiie S G gied S02) i D
SrmEs R uEENRmEREEEEESEmEIEmE

~+ 0417 ClLOSE

0420 OPEN FILEL&, 13, "$LPT”

0423 CALL 130,46

04246 CALL 131,0

0429 CALL 138

0432 PRINT FILELAZ, " "

0435 PRINT FILELGY, " <1438 T AR T -TASB- PROGRAM
0438 PRINT FILEL&3, " "

0441 PRINT FILEL&1," C143HIT HP FOR HELP ON DISPLAY"Y
0444 FOR K=0 TO 255 STEP 14

0447 FOR I=K TO 255 STEP 16

0450 CALL 32, K, 1, AR
0453 CALL 32, I, K. A2

0456 NEXT 1

0459 CALL 32, 255, K, Al
044862 CALL 32, K, 255, AR
04465 NEXT K

0466 CALL 32, 255, 2895, AR

i
W
Q<
]
o
o]

REM# OPTION (CC) INPUT, DEFAULT VALUES
0501 LET H=0D

0502 LET X2=0

0503 LET va=

0504 LET Ei=0D

0509 LET E2=0

0506 LET E4=0

0507 LET N9=5

0508 LET M3=-1

0509 LET CO=LEM(Y4$) /2
0910 PRINT

0518 INPUT "<13% OPTION: ", B$ P
0512 IF B&$<CH"8T" THEM €OTO 05105
0514 BTOP

- 0519 LET Xi=EL7)
0516 LET YIi=EL8]
0517 LET E3=EL9]
0518 CALL 508, 0
0520 FOR 1=1é4 TO €O
0521 IF Bei=Y&LR#I-1, 2%#11 THEN 6OTO 0B33
094 MNEXT I
0527 PRINT "MOT AN OPTION™;
0530 GOTH 0500
> 0833 LET Bps$=" "
0536 ON I-15 THEN 60T0 0821, 0548, 0557, 0575, 3000, 30LO, 3100, 3130
0539 ON 1-23 THEN 6070 3200, 3230, 3320, 3410, 3300, 3910, 4110, 4290
0542 ON I-31 THEN GOTO 0602, 0884, 0983, 0914, 0944, 0860, 10Z2, 1300
0543 ON I-39 THEN 6070 1600, 5850
0545 OTO 0500
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###ﬁ###################%#############################ﬁ############H###Z###f
TABHKO == BASIC~-SYSTEM 9/ /1982 13;#g#§§;;##&#;
HABABBHBBADBRBBRBBNEDBRBBRH DR R BH RS RBB RSB RB DR BB BB RSB RH BB HEH RS B 5

LISTING DES PROGRAMMES SACLAYDOKU. BA

- == S T T I I s It I T N IR e ey
£ g g bt e gt ot e s g pasee gem = = ==
e mEmEEmEmEEEEEImERT =

> 0548 REM# TITLE OF MEASUREMENT TI
0551 INPUT "«<13> TITLE: ", Z%;
0554 80TO 0500

+ 0557 REM# LIST SOFTWARE LIMITS L v
0560 PRINT "<13» SOFTWARE LIMITS OF MOTORS <133
0563 FOR I=1 TO & ) )
0564 PRINT » MOTOR"”; I—1;" = " GL2¥#I-21; 6LE2%I~11
0569 NEXT 1
0572 €0TO 0500

=3 0575 REM# LIST ZERDS OF MOTORS Lz
0578 PRINT "«<13» ZERQS OF MOTORS <13
0581 FOR 1=0 TO B

0584 PRINT " MOTOR™; 1;

0587 IF I=4 THEN PRINT PL&61,PL73,PL8]
0590 IF I=% THEN PRINT PL91,PL101
0593 IF 144 THEN PRINT PLID

0594 NEXT 1

0599 6070 0500

- 0602 REM# DEFINE FARAMETERS  DP
> 0605 INPUT »<13> PARAMETER: ", B#;
0608 IF B$="57" THEN €0TO 0500

0611 PRINT » =

0614 FOR I={ TO 15
04617 IF Bé=Y$[R#I-1, 2411 THEM &O0TH 0629
0620 NEXT 1
0623 PRINT "NOT A PARAMETER"
0626 GOTO 0505

+ 0629 LET B$=" - . . )
0632 ON I THEN GOTO 0441, 04731, 0707, 0719, O/Bl{ Q743, Olda;50/64
0635 ON 1-8 THEN €0TO 0773, 0785, 0791, 0797, 0803, 0809, 081
0638 G0TO 0605

=3 0641 REM# MONOCHROMATUR: PE(O02)= 1, CU(lil)= 2, CU(R20)= 3 10
0644 INPUT EL13;
0647 LET PL4I=FLELL1+5])
04650 ON Er11 THEN €0T0 0653, 04659, 06465
+ 0653 LET DO=3. 3535
0656 GOTO 0605
> 08659 LET DO=3. 615/8QR{3)
0662 GOTO 0405
~> 0665 LET DO=3. 615/80R(8)
0668 SO0TO 0605

=3 0671 REM# ANALYSER: PG(002)= -1, S5I(111)= -2, >0 =LATTICE SPACING A
0674 INPUT ELR2D; )
0677 1IF ELR21<0 THEN &UTD 0689
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HANHHBEBBRBBRBB RSB HSBRHBBHB BB B RRRFB SRR BRRHAB BB R R R BB HRRER R BR BT HRR RS

T A S KO == BASIC-SYSTEM 9/ 9/198=2 13: O SEITE &
HARHRBRBHBBRRH BB RHB BB RD BB RHBFHRB BB BHERRH BB HRBERRHB S RHBHRB SRR BB BB HHHB S RIS

LISTING DES PROGRAMMES SACLAYDOKU. BA

s o 2t e ot Bt s Saa g e e gcnm Sagnd e STt S S st gmimd femé gaam 210 v U SN faee Aol et (kg SN St Ao S $4ced SO gimy
mmmmSRETmEmaTEEREEEn T mImm s

04680 IMPUT PES1;
04683 LET Di1=EL2]
D486 €0OTO 0405

- 0689 LET PLSI=PI-ELR21+8]

0692 ON -ELR23 THEN G0OTO 0693, 0701
> 0695 LET D1=3. 3535
04678 60TO 08605

=3 0701 LET D1=5. 4301/8QR(3)

0704 £OTO 0609

=3 0707 REM# LATTICE SPACING IN X-DIR. AC

0710 INPUT EL3D1;
0713 LET Al=b. 2832/EL3]
0716 070 0605

& 0719 REM# LATTICE SPACING IN Y-DIR. Be
0728 INPUT EL4Y;

0725 LET Bi=6. 2832/EL42

0728 0OTO 0405

—X> 0731 REM# ANGLE DETWEEN X, Y—-AXES WO

0734 INPUT EL53;
0737 LET Wi=EL51%1. 74533E-02
0740 GOTO 0609

= 0743 REM# ZERO FOR SAMPLE (M3) 80
0746 INPUT EL613;

0749 LET PL3I=ELb6]

0752 QOTO 0805

> 0755 REM# X-COORD. 0OF REFERENCE BRAGG X0

0758 INPUT EL7D;
07461 GOTO D&05

> 0764 REM# Y-COORD. OF REFERENCE BRAGS YO

0747 INPUT EL83;
0770 GOTO 05605

-+ 0773 REM# ENERGY FOR CALIBRATION EQ

07746 INPUT EL93;
0779 GOTO 0405

0782 REM# FIXED ANGLE OF MOTORS (NOT FIXED= 1000) MI

> 0785 INPUT EL101;

0788 GOTO 0605

> 0791 INPUT EfI11l;

0794 07O 0605

~> Q797 INPUT ELLIR1:

0800 S0TO 0605
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HHRBHBRABRBRBBHBBBRBBHERDRBRB BRSNS BBBBIRBBHDR BRI RS R B DB R B BB SRR RS L HH BB RHH
TASHKO == BABIC-BYSTEM 9/ 9/1982 13: O SEITE 7
HERFHBERB RSB R BBR BB RSB RS RS BB RB BB RS RH BB RBB R RS S DB RBRB RSB IR IR BRB S BB EHH

LISTING DES PROGRAMMES SACLAYDOKU. BA

e o ppore et g

£y (hut g g e g it e ded et Gind sy S PIORD e i pemas oo D g fud gy ) ) gus Kz fed D e 0 et
SmEmmmmasmpsmEmnimEmEmmEmmERnEmEEnEEmEEmEmEe

INPUT ELL33;
c0TO 0605
INPUT EL141;
070 0605
INPUT EL153;
&0TO 0605

REMY#$ LIBSTING OF PARAMETERS LR
PRINT {132 LISTING OF PARAMETERS, FIRST, LABT "

INPUT LK
PRINT
FOR I=L TO K STEP 4
PRINT TAB(S); YeLa#I-1,2#11; " ="; TABL{10);EL11;
IF IJA THEN PRINT  TAB(20); YELR2#I+1, 28I+270; " =", TAB(28); ELI+11;

IF I+1<A THEN PRINT TaAB(35); YSLZ#I+3, 2#I+43; " ="
IF I+31<K THEN PRINT TAB(40);ELI+21;

IF 1+2<K THEN PRINT TAB(50); YSL2#I+3, 2#I+61; " =" TAB(S5), ELI+3]
MEXT 1
07T 0500
REMH SINGLE PHONON SCAN 5P
INPUT 7 NUMBER OF STEPS (ONE SIDE): ", N9, " MONITOR COUNTS. ".M3
INpPUT 7 Qx . "Xit DELTA-QX : ", X2
INPUT ¢ Qy : ",y DELTA-QY : ", Y2
INPUT » PHONON ENERGY (MEV) @ ", EL," DELTA-E :© ", E&
INPUT ® NG, EMERGY @ ™ E3 " CONBT. KI=0, KF=1 : ",E4
LET Ng=-1
070 1073

REME PHONDON PARAMETERS PP

PRINT "«133 PHONON PARAMETERS”

FOR K=% TO 20
LET KO=K-1
PRINT "<83% "3 K"
INPUT TERK, 13, TIK, 21, TEK, 31, TEK, 43, TLK, 573;
INPFUT TERK, 63, TIK, 7], TLK,. 83, TLK, 93, TEK, 101;
IF TEK, 231=0 THEN 60THO 0500

MEXT K

SOTO 0500

REM# SELECTION OF PHONON SCANG 58
PRINT "<13> SELECTION OF PHONDN SCANS(O{K)=0 NO MEASUREMENT)<133:"
IF KO=0 THEN 6070 0300
FOR K=1 TO KO
LET OLK3I=0
PRINT " O(";K;")";
INPUT DER3I;
NEXT K
GOTO 0500
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REM# LIST OF PHONON SCANS LS
0947 PRINT "<13> LIST OF PHONON SCANS (ALL=0, SELECTED=1): ";
0950 INPUT Ki
0953 PRINT
0956 FOR K=1{ TO KO
0959 IF Ri=0 THEN €070 0965

. 0962 IF OLK3I=0 THEN 60T0O 0977

> 0965 PRINT »  ";RK; " "
0968 PRINT TLK, 13" ", TEK, 23" "3 TEK: 33" "5 TEK, 435" "5 TOK, 31 7 7
0971 PRINT TLK, 63" "; TEK, 71" " TLK,B1: " " TEK, 935" "3 TEK, 101:
0974 PRINT

> 0977 NEXT K
0980 8OTO 0500

~> 0983 REM# PHONON PARAMETER CORRECTIONS RC

0986 PRINT "<13> PHONON PARAMETER CORRECTIONS"

=2 0989 INPUT " OK= NO CORRECTION, LI= LINE, SV= SINGLE VALUE. ".DBS
0992 IF B$="0K" THEN €070 0500

0995 IF B$="LI" THEN &0TO 1010

0998 IF B&="8V" THEN INPUT "<133 LINE = ".K, " PARAMETER = ", I;
1001 IF B4="8VY" THEN INPUT " VALUE = ", TLK, 11
1004 PRINT
1007 GOTO 0989

> 1010 INPUT "3 LINE NO. ", K ": ", TEK, 13, TOK, 23, TEK, 31, TOK, 41,
1013 INPUT TLK, 53, TEK, 63, TLK, 73, TLK, 81, TLK, 91, TLK, 101
1016 PRINT

1019 COTO 0989

> 1022 REM# RUN PHONON FROGRAM  RP
1025 INPUT » EXECUTION MODE (MEASURE: O, CHECK:1,2): ", N3
1028 IF N30 THEN GOSUB 7360
1031 FOR K9=1 TO KO
1032 LET K=K9
1034  IF OLKI=C THEN GOTO 1469

1037 LET N9=TEK, 13
1040 LET M3=TLK, 21
1043 LET X1=TLK, 33

1044 LET X2=TLK. 41
1049 LET Yi=TLK, 51
1052 LET Ya2=TILK, 6]
1055 LET Ei=TLK, 7]
1058 LET E=2=TLK, 81
1061 LET E3=TLK, 21
1064 LET E4=TILK, 101
1067 LET F=N3
1068 LET N4=0
1070 COT0 1076

- 1073 LET F=0
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LET Na=N2+1
cO5uUB 5320

PRINT

PRINT No;M3: X1 X255 YL Ya ELERS ESES
PRINT

PRINT 2%

PRINT

LET Ci1=0

PRINT "SCAN NO, @ " N2

£08UB 5370

PRINT

LET AL31=. 69424#5QR(E3)

CLET AO0=3. 14159/(D1#AL31)

cOs8UB 5750

LET AL41=. O1#INT(AO®5729. &)

LET €i1=0

PRINT '

IF E4=31 THEN GOTO 114

PRINT * EOQO="; E3" Ko="; AL32" AN, ANGLE EL. ="; Al41]
PRINT

PRINT " 1 8EC FR. W. STR. W. DET. Qx Qy";
c0TO 1172

LET ALSI=E3+E!

LET AL&d=. 59424%5QR{ALET)

LET AD=3. 14159/(DO#AL&1)

c08UB 5750

LET AL71=. O1#INT{AO®D729. &)

PRINT » El="; AL33" KF="; ALAT" MO, ANGLE EL. =" AL7]
PRINT

PRINT " I SEC PR. W. STR.W. ™Mo W QX Qy";
ON F<1 THEN 607D 1181, 1175, 1175, 1181, 1181

PRINT T7TAB(S2);" QGXE QYE"

GOTO 1190

PRINT TaAB(S52);" E COUNTS"

LET H=2#N9+1
IF HOR1 THEN LET H=21
GOSUB 6060
FOR 1I9=-N9 TO N9
ON F+1 THEN GOTO 1208, 1199, 1208, 1430, 0500
IF ABS(I9)=N9 THEN 60TO 1208
IF 19=0 THEN €070 1208
c0TO 1430
LET ALBI=E3+{E1+I9®ER)*E4
LET AL91I=E3~{E1+I9#E2)#{1~E4)
LET AO=3. 14159/{D1i+%. &9424%8QR{ALF1))
¢08uB 5750
LET AL13=A}
LET RL51I=A0K5E7. 296%C3
LET RLZ1=2#R[D5]

?
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1343
1344
1349
1352
1355
1358
1361
13464
1367
1370
1373
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LET AL23=B1
LET AO=3. 14159/(D0O*, &94244#8QR{ALBI))
cOsuUB 5750
LET RE43=-A0KD7, 296
LET RLOI=—2#R{4]
LET AL31=AL13#{X1+I9#X2)
LET ALA4I=ALZIR{YI+I9%YS)
LET ALSI=AL3I#AL3I+AL4T#AL4T+2#AL3TI#AL4I#COE(W])
LET AL?I3=, 6942448QR(AL91)
LET AL81=. 694244#8QR(ALB1)
LET AO=(AL91#ALI1+ALBI*ALBI-ALD] )/ (BxALI#AL8])
c08uUB 5750
LET RL1I=(90-A0®D37. 296)#(C2
LET ALKI=EL73%ALL]
LET AL71=E[8I%ALZ2]
LET AL10I=8QR{(AL6I*ALOTI+ALT7I*AL7I+2#ALLIHAL7IHCOS(W1))
LET AO=AL101/(2# 49424%8BAR(ELY]))
t0suB 5750
LET AL113=90-A0#537, 296
IF ABSC(ALI10I#ALS6TIFIE~10 THEN GOTO 1290
LET AD=0
07O 1304
LET AO=({AL101#AL103I+AL6IRALGI-ALT7I*ALT 1) /(ALLIOI#AL LI X))
£05UB 5750
LET AL&1I=86GN{AL71)#{(ELDS]~-AO#57. 296)-AL111]
LET AQ={(ALS1+ALB1#ALBI-ALPI#ALP]) /{(2#ALBI*BAR(ALD]))
c0suUR 5750
LET AL103=90-A0%37. 276
IF ABS(AL31)IE~10 THEN €0TO 1322
LET AQ=0
070 1328
LET AO=(AL3I#AL3I+AL3I-AL4TIxAL41) /(2EAL3I#EQR(ALS1))
c0suB 5750
LET ALIQI=58GN{AL41)#{P0-A0#57. 296)-AL101]
LET RE31I=AL1D1-ALAK]
LET UE31=, O1#INT{. B+100#RL31)
LET UE4d=. Q1&INT(, 5+100#RL11)
LET ULSI= O1#INT(. B+100%#RL2]1)
IF E4=1 THEN LET ULS53=. O1#INT{. 5+100#RLO1)
LET AL91=. O1#INT(. S+100#(E1+ER2*19))
LET UL1d= Q01 #INT(. 5+1000#AL31/AL11)
LET ULE23=. 001 #INT{. 5+1000%#AL41/AL2])
FOR I=0 TOQ 5
IF EL10+1I3<31000 THEN LET RLII=EL10+1]
IF EL10+13<31000 THEN PRINT " MOTOR "; I:" FIXED AT ", ECL10+11
LET REID=PLII+RLI]
MNEXT I
IF F30 THEN ¢OBUB 5630
IF F=0 THEN €0O8UB &4670
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1374 ON F+1 THEN €OTO 1379, 1394, 1394, 1412, Q500

- 1379 80OBUR 73460

21382 PRINT 19 TAB{(&):MLOQI; TAB(15);VUL3]; TaAB(22);UL41;
1383 PRINT TAB(30);ULS1;
1385 PRINT TaAB(38);UL11; TAB(45); ULR1; TAB{(52);:; AL?1; TAB(&1), MI21]
1388 IF F=0 THEN 60T0O 1412
1391 &0TO 1430

- 1394 LET AL61I=(180+AL101-AL111)% 01745
1397 LET ALP1=AL81#(COS(AL103%. 01745)+CO8{ALH1)Y)/ALL]
1400 LET AL91=. 001 #INT(. 3+1000#AL91)
1403 LET MIZ2I=ALB81#{(8SIN(AL10I%# O1745)+3IN{(ALSLI))Y/AL2]
1404 LET ML21=. 001 #INT{. 5+1000%#ML21)
1409 e0TL 1382

So1432 LET I=N9+I9+1
1415 IF ER<30 THEN LET XLI3=AL91
1418 IF YR430 THEN LET XLI31=ULR]
1421 IF X240 THEN LET XEII=UL11
1424 LET YEXII=ML23
1427 LET F=N3

» 1430 NEXT 19
1433 REM# IF F>0 THEN GOTO 2303
14346 IF N930 THEN 0BUB 4130
1439 IF N4=—1 THEN OTO 0500
1440 IF N3=0 THEN $07T0 1449
144%5 IF F=0 THEM GOTD 1449
1449 LET Cl=(2#N9+1)#(MLOI+. 01)#M3/10+N1
1451 LET Ni=C}
1454 PRINT FINIBHED AT "
1457 e05UB 5370
1440 PRINT
14460 PRINT
1446 PRINT

¥ 1469 NEXT K9 .
1472 PRINT » END OF DATA 't!D P
1475 8O0TO 0500

» 1500 REM# DRIVE DR
1503 INPUT "<13> DRIVE MOTOR: ",N5 " TO: ", ER
1506 LET RIMSI=E2+PLNG]
1509 GOBUB 4670
1812 &OTn 0500

* 1600 REMH HELP FOR THE EXPERIMENTATOR HP
1605 Call 1038
1610 PRINT FILEL&T, " =3 ALPHABETIC LIST OF COMMANDS"
1615 FPRINT FILEL&1, " ========:=z==.~;r::=====‘z-....-":_';::-::.-r..-‘"
1620 PRINT FILELS1, "AC. . LATTICE SPACING IN X-DIR. .. AgY
14625 PRINT FILELG1, "AN. . ANALYSER: PE{OO2)=-1, SI{111)=-2";
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PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
INPUT

FILELAD,
FILEL&D,
FILEL&D,
FILELGD,
FILELG],
FILEL&],
FILEL&T,
FILEL&],
FILELS],
FILEL&T,
FILELA3,
FILELAKD,
FILELG6D,
FILELGD,
FILELOD,
FILELAD,
FILELGDL,
FILEL&D,
FILELAT.
FILEL&],
FILELA3,
FILELAD,
FILELA],

" >0 =LATTICE SPACING .. ... ... AN
"BC. . LATTICE SPACING IN Y-DIR. BC"
"BP. . BRAGG POINT ... ... ... ... ... Bp"
"BX. . BRAGG SCAN X-DIR. . .......... BX"
"BY. . BRAGG SCAN Y-DIR. ........... BY"
"DA. . CALCULATION OF DEBYE SCHERRER"

" ANGLES ... .. .. .o oo DAan
"DE. . DETERMINATION OF ENERGY FROM"

" CUBIC SUBSTANCES ... ........ be"
"DP. . DETERMINATION OF PARAMETERS . DP"
"DR.ODRIVE ... brR"
"DS. . DEBYE SCHERRER SCANS ... .. ... Dg"
"EQ. . ENERGY FOR CALIBRATIOM ... ... EOQ"
"EX: L FIXED INC. ENERGY ... ....... E1"
"EQ. . FIXED OQUTGOING ENERGY ... . ... EQ"
"ES. . ENERGY SCAN . ... . oo EgG"
"HO, . HIGHER ORDER CONTAMINATIONS . HO"
"LL. . LIST SBOFTWARE LIMITS ... .. .. L
"LP. . LISTING OF PARAMETERS .. ... .. Lpe
"E. . LIST OF PHONON SCANS . 0 ... Lg”
"L 4BHIT ~RETURN-  TO GET NEXT PICTURE<LISHY
"CIAHIT —~A+RETURN- TO GO TO OPTIONS. . "

"MHIT RETURN TO CONTINUE

", BE

IF LEN{B$) <O THEN GOTO 0500

CAlLL 138

PRINT FILELAI,
FRINT FILELS&D,
PRINT FILEL&1,
PRINT FILELA3,
PRINT FILELAD,
PRINT FILELG3,
PRINT FILELA].
PRINT FILELS1,
PRINT FILEL&],
PRINT FILEL&1,
PRINT FILELA],
PRINT FILELA&D,
PRINT FILELAH3,
PRINT FILEL&L,
PRINT FILEL&D,
FRINT FILELSH1,
PRINT FILEL&D,
PFRINT FILEL61,
PRINT FILELGD,
FRINT FILELHD,
c07T0 0500

11

H

"LE..
"MI.

REM# BRAGE POINT

3 ALPHABETIC LIST OF COMMaANDS”

b e i oy s . $t el p gt Wt At e b St G554 Sofeh M ey ¥ kg bt gkt e St bt h

LIST ZERQOS OF MOTORS
FIXED ANGLE OF MOTORSY

(NOT FIXED= 1000) ....... ... MI

. MONOCHROMATOR. PEIOOR)Y= 1, "
CUILIl)= R, C(220)= 3 .. .. MO"
.. PHONON PARAMETER CORRECTIONS PCM
. PHONON PARAMETERS ... ... ... .. ppt
.READING OF ENCOQDERS ... ... .. RE"
RUN PHONON PROSRAM ... ... .. Re
. ZERO FOR SaAaMPLE (M3 ... ... .. 50"
. SINGLE PHONON SCAN . ... .. L BP
CBELECTION OF PHONON SCANS .. BBY
. TITLE OF MEASUREMENT ... ... .. TI"
. ANGLE BETWEEN X. Y-AXES ... ... WQo"
. X=-COORD. OF REFERENCE BRaAQG . XO"
. EMERGENCY-STOP OF aALL .. ... .. Zz"

THE END"

BP
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PRINT

PRINT * BRAGG POINT"

LET N9=0

LET N4=-%

80TO 1073

REM# BRAGE SCAN X-DIR. BX
PRINT

PRINT " BRAGG SCAN X-DIR. "
LET X2=. 01

LET N4=-1i

070 1073

REM# BRAGGE SCAN Y-DIR. BY
PRINT

PRINT © BRAGG SCAN Y-DIR. "
LET ¥2=. 0}

LET N4=-1}

070 1073

REM# ENERGY SCAN ES

PRINT

PRINT » ENERGY SCAN"

LET El=,

LET N4=-1

€070 1073

REM# ROCKING SCAN OF MOTORS RS
G0BUB 7100

8070 0500

REM# READING OF ENCODERS RE
PRINT "<{133 READING OF ENCODERS"
FOR K=0 TO 5
0O8UB 5100
PRINT
PRINT " MOTOR: ";K;" POSITION: "; WLK1: " ZERO: ";PLKI1;
NEXT K
070 0500

REM# FIXED INC. ENERGY El

INPUT ® ADJUSTMENT OF PRIM. SPECTRO TO E{(MEV)= ",E3
GOsUB 5320

LET AO=3. 14159/(D0O*. 69424%5QR(E3))

&0BUB 5750

LET RL41=-A0#57. 2946+PL4]

LET REOI1I=2#A0%#57. 296+PL0]

S0O8UB &670

cOTO 0500
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REM# FIXED OUTGOING ENERGY EO

INPYT » ADJUSTHMENT OF SECOND, SPECTRO TO E(-MEV)= ", El
GO5UB 5320

LET A0=3. 14159/ {D1# 69424#8QR(EL1#C3))

&0BUR 5750

LET RISI1=C3#AO*5S7. 296+PL35]

LET RI23I=2#A0%#57, RO6#CI+PER]

G08UR 6470

cO0TO 0500

REM# DEBYE SCHERRER SCANS Dg
GOBUR 5320

PRINT © DEBYE SCHERRER SCANB"
INPUT » MUMBER OF SCANS ({=3): ",ND
DIM UL201
FOR I=% TO NS
PRINT »  8SCAN " 1" CENT. AT "3

INPUT ULIZ, " WIDTH: ", ULI+51, " STEPS: ", ULI+103, " MONITOR: ", ULI+13]
LET H=H+2#ULI+101+1
NEXT I
LET AO=3. 14159/{D1#%. 69424%8AR(ELF]))
GOBUB 5750
PRINT
GO5UR 60460
INpUT » DET. ANGLE (ELAST. 20): ",RL23," ANALYSER (EL.0): ",RIL[5]
IF RE23I>0 THEN LET RIZI=-2#AQ®537. 2946+PL21
IF RIEBI0 THEN LET RLSI=-A0#57. 296+PL51
IF RI23I<=0 THEN LET RI2I=RL2ZI+PL21]
IF REDBIC=0 THEN LET RISI=RLBI+PLES]
PRINT
FOR L=1 TDO N5
FRINT " ANGLE COuUNTS"
FOR I=-ULL+101 TO ULL+10]
LET REII=ULLI+I#YLL+5I+PL1]
GOBUB &670
LET M3=ULL+15)
&08UR 7350
LET R=1
038U 5100
LET WEt1=WL13-PL113
PRINT TAB(10);WL11: TAB(30); ML2]
LET YEI+ULL+103+11=M[2]
LET XEI+ULL+103+13=WEL]
NEXT 1
S08UB 6130
PRINT
NEXT L
GOTa 0500
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REMY DETERMINATION OF ENERGY FROM CUBIC SUBSTANCES DE
PRINT " DETERMINATION OF ENERGY(MEV) FOR CUBIC CRYSTALS"

INPUT " LATTICE CONST.: ",UL1l1," DELTA ZERO (2 THETA): ",UL2]
INpUT ® NUMBER OF MEASBUREMENTS: ", UL33
LET UE41=0
FOR I=1 TO UL3]
PRINT
INPUT » H, Ko L " ULEST, ULST, UL71, " 2 THETA: ", UL8]

LET UL93=UL11/8QR(ULSIHVULSI+ULE6IRUESLTI+ULT7IHULTI)
LET UL103=3. 14159/{UL9I#BINI{ULBI-ULZI)/114, 592))
LET Ei1=2. 0748+#UL10314#UL10]

PRINT E= " EL;" KO= ";UL101]
LET Ur41=UL41+E1L
MEXT 1

LET Ei=UL43/0UL33
LET UL103=. 69424%#8QR(E1)

PRINT

PRINT

PRINT » MEAN VALUE: E= ";E$;" K= "; UL1017
0T 0500

REM# HIGHER ORDER CONTAMINATIONS HO
PRIMT

PRINT » HIGHER ORDER CONTAMINATIONS”
PRINT

INPUT » EQ= ", E3

PRINT

PRINT » UPSCATTERING"

FOR K=t TO 4
LET El=(2#K+1)&E3/R/K

PRINT » M= "3RG M PHONON ENERGY= ":EHl
NEXT K
PRINT
FRINT » DOWNSCATTERING"

FOR K=t TO 4

LET El={(2#KR+1)#E3/ (KR+1)"2

PRINT » N= "3 K" PHONON ENERGY= ";E}
NEXT K
c07TQ 0500

REM# CALCULATIOMN OF DEBYE SCHERRER ANGLES DA

PRINT » CALCULATION OF DEBYE SCHERRER ANGLES"

PRINT '

PRINT »CuyB. =C, HEX.=H, TETR. =T, RHOBOHED. =R, ORTHORHOM. =0 ";
INPUT "MONDCL. =M ", X$

PRINT

IF X630 THEN €OTO 4364
INPUT "LATTICE CONST. A= ", AL11," ENERGY= ",El
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4364 ©OTO 4430
> 4366 IF X$<3UT" THEN €OTO 4372
4368 INPUT "LATTICE CONST. A= ", A[11," C= ", AL31,» ENERGY= ", E1
4370 GOTO 4432
> 4372 IF X$<> 0" THEN 60TO 4378
4374 INPUT "LATTICE CONST. A= ", AL11," B= ", ALZ1, " C= ", AL3];
4375 INPUT " ENERGY= ", El
4376 GOTD 4434
> 4378 IF X$<3"M" THEN 60TO 4384
4380 INPUT "LATTICE CONST. A= ", AL1ll1," B= ", ALR1, " C= ", AL3]
4381 INPUT " BETA= ", A[S51," ENERGY= ", El
4382 €0TO 4436
~¥ 4384 IF X$<3"H" THEN €OTO 4400
4384 INPUT "LATTICE CONST. A= ", AL11," C= ", A[31," ENERGY= ", El
~> 4388 INPUT "<C133MILLERINDICES: H, K, L : ", AL71, ALB1, AL91;
4390 LET AL101=4/3%(AL71#AL7I+AL7I#ALBI+ALBI#ALBI) +{ALL1I#ALFI/ALDR]) "R
4391 IF AL103<. 000001 THEN GOTOD 4500
4392 LET AL10I=AL11/5QR(AL101)
4394 GOSUB 4460
4396 ©OTO 4388
~> 4400 IF X$<3"R" THEN ©OTO 4480

4402 INPUT "LATTICE CONST. A= ", AL13," ALPHA= ", AL41, " ENERGY= ", El
4404 LET AL43=AL41%#1. 74533E-02
> 4406 INPUT "<1I33MILLERINDICES: H, K, L : "y ALT3, ALBL AL

4408 LET AL103=AL13#85QR{1-3%COB(AL41)2+2#C08¢AL41)"3)
4410 LET AL113={AL7I%AL7I+ALBI*ALBI+ALPI*ALII)I®BIN(ALLT) 2
4412 LET AC1331=AC111-24(AL7I#ALBI+ALBI#ALPI+ALIIRALTI)#COB(AL4])
4414 LET AL1131=AL11]1-COS(AL4]3)"2
4415 IF AL113<¢ 000001 THEN 60TO 4500
4416 LET AL103=AL101/80R{(AL111)
4418 GOSUB 4440
4420 GOTO 4406

J LET AL33=AL11]

- 4432 LET ALR21=AL1]

LET AL53=90

> 4436 LET ALSI=AL53%1. 74333E-02

INPUT "<132MILLERINDICES: H, K. L "aALT7I, ALBD, ALSD:

44480 LET AL101=(AL73I/AL11) "2+ {ALBI*SIN(ALSI) /ALRI) "2

4442 LET AL10I=AL103+(AL9I/AL31) "R

4444 LET AL101=AL103-B#AL7I8AL9I#COS(ALDI)/ALL1I/ALB]

4445 IF AL103< 00000t THEN GOTO 4500

4446 LET ALIO1=8IN(ALSI)/SQR(ALI10T)

4448 QOSUBR 4440

4450 60TO 4438

LET E2=4, 52524/8QR(EL)

4462 LET AO=ER/AL10]

44464 GOSUB 5750

4466 PRINT » 2 THETA= "; {114, 592#A0

44468 RETURN

ISRV
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LISTING DES PROGRAMMES SACLAYDOKU. BA

g =3

-3 4480
4482
-> 4500
4502

=2 5050
D040
- 9070
2080

9090
=% 5100
9110
9120
9130
9140
9150
o220
o230
2240

i

1~.)

2250
o260
o270
o280
aa290
2300
9310

i
LY

w320
9330
9340
2350
9360

=2 5370
9380
w390
9400
5410
o420
o430
9440
9450
94460
9470
o480
8490
o500

ANrsrssooEr TR TSNS Ssam SR

PRINT "<133 CRYSTAL SYMMETRY NOT CORRECTLY DEFINED"
&07T0 4320 - ‘

PRINT * -» MILLERINDICES 0.0,0 SELECTED !!!"

60TO 4320

REM# PAUSE, CA 1-2 SEC

LET AL11=8Y8(0)

IF 8YB5(0)<AL1142 THEN 60TO 5070
RETURN

REM# CONVERSION FOR BCD- ANGLE ENCODERS INPUT: K, OUTPUT: W(K)
CALL 69

IF K=0 THEN CALL 262, 1, WLRKR]

IF K=0 THEN CALL 262, 2, AL6]

IF K30 THEN CALL 262, 2¥K+4, AL6]

IF KO THEN CALL 262, 2#K+3, WLK]

CALL 60,Cr11, -1, 1

LET WIKI=WLKI+AL6I#10000

LET WIRI=WIK1/ 100

RETURN

REM# PREWARN SWITCHES
LET J=K

IF K=0 THEN LET J=7
LET Né6=0

LET 10=(J-1)%2+ 5-8GN(GLKI)/2
CALL 62, CL13: NG
RETURN

REM# SWKIP OF MOTORS, R{(I)=1000
FOR I=0 T0O 5
LET RLII=1000
NEXT I
RETURN

REM# DATE AFTER €1 SEC.., INPUT C1I
LET AL13=8YS(2)

LET AL23=8Y5(1)

LET AL31=8YS5(0)+C1}

LET AL43=31

IF AL23=4 THEN LET AL43=30

IF AL23=6 THEN LET AL41=30

IF AL23=9 THEN LET AL43=30

IF AL23=311 THEN LET AL413=30

IF AL23=2 THEN LET AL43=28

LET ALSI=INT{(AL31/3600)

LET ALA3=INT(AL31/50)~AL51%b60

IF AL63260 THEN LET ALSI=ALBI+1
IF AL63260 THEN LET AL6I=AL61-460
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~

e
e

LISTINC DES PROGRAMMES BSACLAYDOKU. BA

ey sy g gt e
=g =g ==t —1

B $ht 9t gt fets g g fanns | femt e fusns dmwed pewg S M) movd ey g G SSIAD g ) o s Moy SEMR D DS Py SN gt
N s EEEn RN ESEESSE

9010 IF ALS1I224 THEN LET AL13=A[13+}

SUE0 IF ALS53I324 THEN LET ALSI=ALD01-24

9o30 IF ALB3I>E4 THEN GOTO 5510

Uo40 IF AL133AL43 THEM LET AL21=AL2]+1

OO50 IF AL1312AL43 THEN LET AL13=AL13-AL43

0060 IF AL132AL43 THEM GOTO 5540

G970 IF AL21212 THEN LET ALRI=ALZI-12

9980 IF AL61<60 THEN COTO 5610

9570 LET AL&1I=AL61-60

2600 LET ALSI=AL51+1

9610 PRINT TABC(40); ALII". "5 AL21". "; 8YB(3)" "PAL3IT. " AL63" UHRYM
D620 RETURN

5630 REM# CHECK WETHER R{(J) IS WITHIN THE SOFTWARE LIMITS
D640 FOR J=0 TO 9

0650 IF REJI=1000 THEN GOTO 54680

SH60 IF REJIC=GLJ#EY THEN GOTO 5700

h70 IF RIJI=GLJ#a+11 THEN €OTO 5700

DH80 NEXT

9690 RETURN

w700 PRINTY » ANGLE " J"  NOT WITHIN THE SOFTWARE LIMITS"
9710 PRINT » CALC. ANGLE ";RLJI

720 LET RILJ3I=1000

8730 LET F=3

9740 GOTO Ha80

9750 REM# CALCULATION ASIN: I/0= AQ/AQ

o760 IF ABS(A0)1. 0001 THEN 6070 5800

9770 IF ABS{(A0)> 99999 THEN 6070 5830

2780 LET AO=ATN{ADQ/SQR(1-A0®AD))

9790 RETURN

o800 PRINT " ERROR IN CALCULATION OF ANGLES "
9810 LET F=3

5820 RETURN

5830 LET AO=1. 5708#56N(AD)

5840 RETURN

9850 REM# EMERGENCY-STOF OF ALL 7z

o860 PRINT "gTOP"

9870 CALL 142, ALB], ALY

5880 IF AL81=0 THEN 80TO 0500

9882 PRINT "——=2"; AL81; "MOTOR{(S) FORCED INTO A SLOWING-DOWN-SEGUENCE"
o890 FOR K=1 70 7

a700 CALL 149K

9710 NEXT K

0720 CALL 162, ALB1, AL9]

5930 IF AL81<H0 THEN 6OTO 5920

9940 CALL 64, 1.0

59460 BOTO 0500
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HHARRDBBBH BB EBBRB SR B BB BNUDBRB SR H R BB RRBRRBRR BB BB BB BB DR HH B RRBR L RRER S

LISTING DES PROGRAMMES SACLAYDOKU. BA

REM# INTERRUPT OF END-SWITCHES

LET N7=-8YB{7)-&00

IF N7215 THEN IF N7<40 THEN €0TO 6040
IF N73=0 THEN IF N7<{1&6 THEN 6OTO 6020
PRINT " ——we -+ BASIC ERROR: " 8YEL(T7);
CALL 507, A2, N7

PRINT "BEFORE STATEMENT'"; N7

STOP

LET N7=8-INT(N7/2+ 1)

CALL 169, N7

PRINT "#xx## MOTOR": N7; "SHUTDOWN DUE TO PRE-WARN SWITCH"
CALL &1,CL11

RETURN

REM# FIELD X<(I),¥(I)=0
DIM XLH3, YEH3
FOR I=% TO H

LET XLXI3=0
LET YEII=0
MEXT 1
RETURN
REME PLOT
LET AL 13=0
LET AL31=0D

FOR I=1 TO H
IF ABS{XLIZ+ARB(YLI1)=0 THEN 60T0 &210
IF YLI3AL1D THEN LET ALYI=YLI]
LET AL33=AL33+1
NEXT I
IF AL13=0 THEN €OTO 6490
LET AL43=INT(LOG{ALL1]1) /2. 30258)~1
LET AfR23=AL13/10"AL41]
FOR I=0 TO 100 STEP 10
IF IZAL23- 01 THEN GOTO 6270
NEXT 1
IF ALR3<15 THEN LET I=15
FOR K=6 TO 11}
LET AIRI={R-6)%I1/5#10"AL4]
NEXT K
IF AL33<102 THEN 608UB 6510
PRINT
PRINT TAB(B); ALé&1;: TAB(18);: AL71; TAB(28); ALBI; TAB(38); AL9];
PRINT TAB(4B); AL103; TABISB):ALL1]
PRINT TABR(10); "I——m—mm e G i I I Iv;
PRINT "-——mmem—e I»
FOR I=1 TO AL33]
LET Yi=YLI3#50/A0113+11
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LISTING DES PROGRAMMES SACLAYDOKU. BA
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RN E D EmmENEn I EmEEEEmErEsEEEE S

6390 IF vidt THEN LET Yi=1
6400 LET AL41=INT(AL31/2+ 3)
6410 LET AL21=ABB(I-AL41)/5+1
6420 IF AL2I-INT(AL21)=0 THEN GOTO 6450
6430 PRINT TaAB(10); "I TABIY1); "&s"
6440 e0T0 6470
= 6450 LET XTIZ=INT(100#XEId+ D)% Of
6460 PRINT TAB(2); XLEI1; TABCLIO); "' TAB(Y1); "#"

- 6470 NEXT 1
6480 0OTO 6500
=2 6490 PRINT *» ND PLOT: FIELD Y(I)=0 "
~¥» 6500 RETURN
=2> &H10 REM# TELEVISION PLOT

6520 CALL 38
4530 LET I=1
6540 LET B2=
6550 CALL 33, X, Y, -AL33-1, 0.0, AL31, AL13: 1
6560 FOR I1=0 TO 100
6570 LET Ba=AL33/2"1
6580 IF Bad<l THEN 8070 &400
6BO90 NEXT I

=¥ 6600 CALL 332, 0, 0, 255%AL[31/2°1, 0, 1
6610 FOR I=0 T0O 100
6H20 LET Bat=AL1131/2"1
6630 IF Ba{l THEN €0T0O 6450
6640 NEXT I

- 6650 CALL 332, 0,0,0, 255#AL13/2°1. 1
6660 RETURN

=3 b&670 REM# POSITIONING OF MOTORS
6680 GOSUR 5430
. 6690 LET N=0
~> 6700 FOR K=0 TO 5
6710 LET QEKI=0
6720 IF REKI=1000 THEN GOTO 6790
6730 E0BUB 5100
H740 LET QERI=200#{WLKI~-RLKI)
6750 IF K=5 THEN LET QLK1=~QLKI]
B740 IF ABS(QIK1)<3. 5 THEN LET QLK3I=0
&770 IF K=D THEN LET QILKI=10#QLKI]
B780 IF QERI=0 THEMN LET RILIKI=1000
=3 6790 NEXT K
6800 IF N0 THEN 60TO 6890
6810 IF QLO1I=0 THEN £0OTO &840
6820 CALL 64,1, 1792
4830 €0TO 4890
=3 &840 IF (L13=0 THEM {070 46870
&850 CALL &4, 1, 1534

i

|
\
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6860 GOTO 6890
—~> 6870 IF QL21=0 THEN €0TO 6890
6880 CaALL 44,1, 1024
~> &6B%0 FOR K=0 TO 5
6900 IF QIKR1I=0 THEN GOTO 4950
6710 IF N<7 THEN 6OTO 6980
6920 PRINT " ERROR IN POSITIONING OF MOTOR: ";K;
46930 E05UB 5100
4940 PRINT " CALC.: ";RILK1; " REACHED: ";WLK1
=2 6950 NEXT K
46960 CALL 64,1,0
6970 RETURN
~> 6980 FOR K=0 TO 5
&L?90 IF QLK3I=0 THEN €070 7050
7000 GO5UB 5250
7010 IF FNT(IO)=1 THEN IF K30 THEN CALL 1&0, K, QLK]
7020 IF FNT(10)=1 THEN IF K=0 THEN CALL 160,7,-QLO]
7030 IF k=0 THEN 6OBUB 5030
7040 IF K=1 THEN GOSUB 5050
NEXT K
CALL 162, ALB1, ALT]
7070 IF AL81<{2>0 THEN €DTO 7060
7080 LET N=N+1
7090 8O0TO 6700

ol
" 5
NN
jo R ]
o U
(o R/

=2 7100 REM# ROCKINGSCAN OF MOTORS
7110 GDSUB 5320 §
7120 INPUT " ROCKING SCAN MOTOR: ", N5, " CENT.AT: ", E2," MONITOR: ", M3
7130 INPUT * NUMBER OF STEPS: ", N9, " WIDTH: ", X2

7140 LET H=2#N9+1

7150 IF H<21 THEN LET H=21

71560 GOSUB 6060

7170 PRINT

7180 PRINT . ANGLE COUNTS"
7190 PRINT

7200 FOR I=-N9 TO N9

7210 LET RENDI=ER+I#X2+PINS]

7220 GOBUB 44670

7230 08UB 7360

7240 LET K=NB

7250 605UB 5100

72460 LET WERI=WIKI~FLK]

7270 PRINT TAB{10); WLK1: TAB(30); ML2]

7280 LET XLI+NP+11=WLKI+PLK]

7290 LET YLI+N9+1l1=ML21

7300 NEXT 1

7310 GOSUB 6130

7320 PRINT

7330 PRINT " FOR CALLIBRATION : NEW ZERO = MEASURED (ABOVE) - %,
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LISTING DES PROGRAMMES SACLAYDOWU. BA

£ 1o 459 £ 4t e s A s e e gt b st o) et Tk g S €Iy gmd g g g i MG B A 14 gain $onih Johy PN (e SN pnas
S e N R R mnCOonEEREESnEaEEnREE

7340 PRINT "CALCULATED VALUE"
7350 RETURN

~N
L
o
o)

REM# MONITOR -—— RETURN ONLY IF M{0)=M3

7370 REM# PRESET COUNT: M3>0, PRESET TIME (S8EC.):M3I0
7380 CaLL 138

73790 LET 10=0

7400 CALL 11, 8+¢4+2,0,0

7410 CALL 10,0,15

7420 CALL 17,0

7430 CALL 118, MLE013,0, 15,1

7440 LET NO=8YS{(0)

74530 IF M3>=0 THEN CALL 314,M3,1, 1,1

7460 CALL 17, —%

7470 CALL 112, ME03,0, 15,1

7480 CALL 312,M013,1,1,1

7490 IF ML13<O THEN LET ML13=0

7500 CALL 237, 4,3, 10

7510 IF M3<0 THEN LET MLOI=8YS(0)-NO

7520 IF 10<30 THEN PRINT " ERROR —— TV BYSTEM"
7930 IF I0<30 THEN STOR

7540 PRINT FILELA1, "MONITOR 1:";MLO3

7950 PRINT FILEL&1.

7960 PRINT FILELA1, "MONITOR 2:";MIL113

7570 PRINT FILELG],

7580 PRINT FILEL&1, "DETECTOR @ "; ML23]

7990 IF M3<O THEN IF SYS(0)<NO-M3 THEN 60TO 7470
7600 IF M3x=0 THEN IF ML1130 THEN 6070 7470

7610 LET MLO3I=8YS(0)-NO

7620 RETURN

T x
7
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0515
0533
0544
0557
0575
0602
0605

0&629
O&4 4
DLH53
0559
D&HES
O&a71
04689
04695
D701
0707
0719
0731
0743
0755
07464
0773
0785
0791
0797
0803
0807
0815
0821
08480
084
07214
0944
0965
0977
0983
0989
1010

4280
0512
0Dt

0534
0538
0536
on42
Obi2h
0728
006
0617
Oh32
OhB0
0550
OHS0
0saz
O&T77
O4R
D&EIR
0632
0638
04632
0632
0632
0632
0635
0635
0635
0635
0635
04635
04635
053646
0542
0542
0542
0542
0959
Q962
0542
1007
0995

0530
0720
1744
2880

0638
0740
0|12

1019

0549
0941
1850
5960

0656
D752
0818
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T A B8 K O == BASIC-SYSTEM y
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0554
0980
3220

0662
0761

0572
0992
3310

06468
0770

0599
11946
3400

04686
0779

9/ 971982 13: 95 SEITE

0408
1376
3490

0698
0788

0857
1439

3700

0704
Q794

0905
1475
4100

0716
0800

a3
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TASHKO == BASIC-SYSTEM 9/ 9/1982 13: 5 ?EITE %;;
HARHHRBBBRBBBRBR SR RH DB RDR DB HBHRB DR FHRBH DB BB B RRD DR BB R HH B LRI

G0TO KREUZREFERENZLISTE DES PROGRAMMES SACLAYDOKU. BA

£ s G g e e et et w0 e oy s e ey o g o € P S e o W S WS SR iy NGRS N S g S G KIS gy fom el YO S Bl Ry e D) S S S i e s b g
= EoEnmEmEmsmEmmEEmEmEEm s
e sm R s e S S EEERE TR EREERRRS

1022 054p

1073 : 0881 3040 3090 3140 3190
1076 1070

1148 1133

1172 1145

1175 1172 1172

ligy . 1172 1172 1172
1190 1178

1199 . 1194

1208 . 1196 11946 1199 1202
1295 12864

1301 1292

1322 1313

1328 1319

1379 1374

1382 . 1409

1394 1374 1376

1812 1374 1388

1430 . 11946 1205 1391
1469 . 1034 1442 1445
1500 : 0542

1400 0543

3000 0534

3050 0536

3100 0534

3150 0536

3200 0639

3230 0539

3320 0539

3410 0539

3500 0539

3710 0539

4110 0539

4290 0539

4320 4482 4502

4366 4380

4372 43646

4378 4372

4384 4378

4388 4394

4400 4384

4406 4420

4430 43464

4432 4370

4434 4376

4436 4382

4438 4450

44890 4400

4500 . 4391 4415 4445
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HARBHBBBRBBBBBBENHRBDERBRIBHBBBRB BRSNS BBBB BRI RBBRABBIRB BRI BBRB BB RBRHY
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c0TO KREUZREFERENZLISTE DES PROGRAMMES SACLAYDOKU. BA

— - s et g Bt e i e St g v s et St
£ it et st g e oy s oy v g A e Gt W ) Smte g O e B BETD Oy fmy g SIS ot S Ak S ) et W ST P mn gzt -
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5070 5070

5510 o5B30

5540 wo60

8b10 . 53580

o680 1 B850 5740
3700 :  Bs6O 5870
0800 : 57&0

2830 2770

5850 0543

5920 9730

6020 0995

6040 5990

6210 6170

6270 6250

6450 6420

4470 6440

6490 6210

6500 6480

6500 6580

6650 6630

6700 7090

b790 6720

6840 6810

6870 1 6840

6870 . 6B0OO 6830 6860 6870
6950 . 6900

&980 &80

7050 6790

70460 7070

7470 : 7590 7600
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EHH S BB R BRHRBBRR RSB RBHRBR BRI B BBRBRS RIS BB RBHH B A S BB RBBRHHF S B HRHA BB IS S I RAHHA Y
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g/ 9/1982

£O0SUB KREUZREFERENZIL ISTE DES PROGRAMMES SACLAYDOWKU. BA
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1217
34610

7160
7310

3390

3800

7110

3780

1280

1298

1307

13:

13

2

9

5 SEITE

24
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VARIABLEN KREUZREFERENZILISTE DES FPROGRAMMES SACLAYDOKU. BA
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AO

Al
A

Bi

B2

co
€1
ce
c3
Do
Di

BASIC-BYSTEM

1448

3440
04659
04683
0022
0517
0713
0785
12468
1055
4030
4379
1058
4462
106461
4250
1064
1172

0046
0072
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1451

3460
Ob&LS
0693
0025
0644
0722
0791
1271
10895
4030
43814
10895
7120
1085

1085
1196

0049
0546

6630
0190
0220

2400

3470
1154
0701
0028
0b47
0725
0797
1277
1148
4060
4386
1208
7210
1115

1133
1370

0052
DEL0

0193
0226

1232
1118
0031
0650
0734
0803
1301
1208
4090
4402
1211

1148

1208
1373

0055
D670

0195

0232

3350

1214

0034
0674
0737
0aDn9
1358
1211
4190
4460
1344

1211
1376

0058

0199
0238

3440
0075
0677
0746
0815
13461
1346
4200

1415

1343
1388

0061

1160
1250
1295
1352
4380
4408
4438
9130
9460
5560
5930
6290
6370

1259

1322
36460

6002

002
5130

5 BEITE

11463
1253
1301
1385
4381
4410
4440
5220
5470
5570
6140
6310
6600

1265
1328
4462

0203
5300

=7
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WRHERBHRHBRBBBBBBBRBBBBRBRBRBBBBBBE BB BRBRBBBRBRBBB BB BB DI RBHH BB IR T HH B RS S
g/ 971982 13:
HHBRBHBRSBHDHRBRB BB RA BB SRRV BHBBBH BB BB RB B BB BB R BB BB BB BB BB SRS HB BB BB I HR BB BHY

TABHRKO ==

VARIABLEN KREUZREFERENZLISTE DES PROGRAMMES SACLAYDOKU. BA

01 uma g toas v et e e gyt ey @ aou gy e ot Y e dd s gmac W o A o A e Cact S (e e ) A et i e pee BOUnY St (S G Gl AGSID S WO ey o e Mo fmes b Szag g
e S e S s e s e o I i Lo o i s e i e B B IR R AN ENSEEES SN mEER RS mm S

10
19

KO
Ki
Ko

M3

NO
N1
e
N3
N4
NS
Né&
N7
N9

BASIC-BYSTEM

0331
0839
0908
0971
1043
3290
9110
9900
&7460
6990

0956

3760
0355
790
7610
1085

7080
7610

1067
3030
3550

6002
1085
7200
0748
0085

D640

0444
0842
0923
0977
10456
3810
U120
5910
&770
7010

1031

3770
1382
7430

1448

1427
3080
3700

6004
1184
7280
1034
0088

D650

0447
0845
0926
0998
1049
4180
9130
6280
6780
700

3790
1385
7470

3790

1442
3130
7120

&O20
1193
7290

0091

t160
0521
0584
0833
1358
3560
4040
6180
6450
64620

7520
1247

DEA0

0450
0843
0e29
1001
1062
4190
2140
6290
6790
7030

3840
1403
7480

~J
P
iR}
o

3180
7210

6030
1199

0094

BET70

0453
0890
0732
1010
1055
4200
920
6300
6890
7040

3830
1406
7490

7450

6033
1412

0097

7150
0536
0590
0839
1364
3580
0340
6240
6470
6650

1382

54680

0459
0gYy3
0%35
1013
1058
4210
D230
&6700
&F00
7050

3890
1424
7510

7510

1436

0100

9 SBEITE

0539
0593
0842
1367
3590
5350
&250
&£530
7200

1412

5710

0462
0876
0956
1032
1061
4240
5260
L7100
4720
7240

1448
7540

7590

1448

0103

=8
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HRHRARRNRHRDRBRBHBRRDRRDRDDBHHBBRALRDBBBHHBEBRBDDRBBHBIH BV RR DB HH I B Y BBR T H R BB
T A8 KO == BABIC-SYSTEM
HHABHB BB HBRRDHSRDRRDERD RS HHNBHBBEBS R BB BB ERD S B BB BB BB BRUD B R BB BB B LSRR RIS

VARIABLEN KREUZREFERENZLISTE DES PROGRAMMES SACLAYDOWKU. BA

s

X1

Xe
¥
Y2

B%

X6
Y4

Z%

0112
3280
3829
&710
6290
1226
1364
3680
6780
0902
1046
1337
3540
3950
4090
D310
3825
7270
1250
14221

1043
1046
&H070
1049
1052
0512
0998
4360
0016

1091

6070

1244
1244
6170
1247
1247
0533
1740
4372
08509

1421
£180
6380
1418
0605
1744
4378
0521

%/ /1982 13: & SEITE

6170

3070
6380
6390
3120
0408

4384
04617

6450

7130
©550
6430

0617

4400
0836

0489
3660

6810

1337
34640
9710

1013
1064
1383
3840
4020

&H4460

7210
7290
44460

0627

0839

0749
3670

&840
1340
3650
5720
1037
1385

3850
4030

b740

6590

0989

084

=29
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HERHHBBBRRBBBBBEB BRI BBRB RN BH BB RBBRRHBHBHRB SR RB BRI B R BB RH ISR BB BB ISR HBH RS

TABRKAO

BASIC-BYBTEM 9/ 9/1982 13: 6 SEITE 30

HARRRRHBRRRHSBBHBBRHB BB DR BB RBH SR RFBBRF SR BRI B BB RN BB R BH SRR BB RSB RS ERH SR

C0BUB LISTE DES PROGRAMMES SACLAYDOKU. BA

Yl Ly

5370

D630

9750

vo70

H0O&0

6130

373 A )

HETD

7100

7360

£ b S 0Ty 9ot o et et St S g WR AwD2 St o g e G S Q) 4 D DM oW SN QU0 B (e g Sl gt
TR RN SEmmETEmmRL e

PAUBE, €A 1-2 SEC

CONVERSION FOR BCD— ANGLE ENCODERS INPUT: K., QUTPUT: W(K)
PREWARN SWITCHES

SKIP OF MOTORS, R(1)=1000

DATE AFTER €1 SEC., INPUT (1

CHECK WETHER R(J) I8 WITHIN THE SOFTWARE LIMITS
CALCULATION ASIN: I/0= AQ/AD

INTERRUPT OF END-BWITCHES

FIELD X4I),¥{1)=0

PLOT

TELEVISBION PLOT

POSITIONING OF MOTORS

ROCKINGBCAN OF MOTORE

MONITOR —— RETURN ONLY IF M(0O)=M3
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Appendix IV: Error messages

wreapre /S 0 E R RO wegseeks

O ILLEGAL CHANNEL
-3 ILLESAL FILE MNUMRER

2 ILLEGAL BYBETEM COMMANMD

-3 ILLEGAL COMMAMD FOR DEVICE
-4 NOT A& BAVED FILE

~5 FILE SLREADY EXIGTSH

~6& END F FILE

=7 READ--PROTECTED FILE

-8 WRITE -FROTECTED FILE

-9 FILE ALREADY EXIGTS
~30 FILE MQT FOUND

=31 PERMAMENT FILE

~-12 ATTRIBUTES PHROTECTED

-3 FILE MNOYT OPEMED

~14 SWAPPIME DISK ERROR - PROGRAMM LAOST

~17 UFT IM LSk

—-318 LIME LIMIY

=39 IMAGE MOT FOUND
—&0 PARITY

~atd PUSH LIMIT

~22 STORASE OVERFLOW
-23 MO FILE GFACE
—~24 READ ERR{OE

-2 BELECT BTATUS
~oéh BTART ADRERD
~27 BTORAGE PROTECT

~29 DIFFERENT DINECTORIER
~30 DEMVICE MAME

=31 OVERLAY PMUMRER

=32 OVERLAY FILE ATTHIRUT
-d3 SET TIME

~34 PO TOR G

~dh SOUABH FILE

~37 DEVICE ALREADY EFEXIBTS
=38 INSUFFICIENT QONTIOUOGUS BLOCKS
-39 Q7Y

=40 TAGK QUELE TARLF

~41 NO MORE DOB'S

-42 DIR SPECIFIER

-43 DIR SPECIFIER

~44 DI TOO SMALL

-a4% DIR DEFTH

-46 DIR IM ULE

—~47 LINK DEPTH

~-48 FILE IM UGE

~35 TAGK 1D
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~50 COMMON SIZE
~51 COMMON USAGE

~52 FILE POSITION

~53 DATA CHANAL MAP
~54 DIR NOT INITALIZED
~55 NO BEFAULT DIR
~56 FG ALREADY ACTIVE
~57 PARTITION SET

~58 INSUFFICIENT ARGUMENTS
~59 ATTRIBUTS

~60 NO DEBUS

~&61 NO CONTINUATION ADRESS
-&2 MO START ADRESS
=63 CHECKEUM

~64 NO SOURCE FILE
~65 NOT A COMMAND

~66 BLOCK TYPE

~67 WO FILES MATCH
~68 PHASE

~69 EXCESS ARGUMENTS
=70

~71

~78

~733

.—.','i'"_’_

~76

~77

~78

~79

~£30

~£31

....E(E_)

~4313

~§34

~£355

~87

-88

-89

...l;'o

._.'f.yi

...’_];’2

-3

b A

b 5

~54

...1’/7‘

]

47
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e GTAMDARD ~ ERRORSE  ——-

ARITHMETIL OFERATORS IN ILLEGAL COMBINATIOM
INVALID OHARACTER

SYMTAX

[MATI READ/DATA TYPED INCONSISTENT
INTERNMAL SYSTEM FaULT

INVALTD BTATEMENT MUMBER

ATTEMPT TO DEFINE MORE THAN 93 YARIABLES
ILLEGAL COMMAND (FROM A FILE)

FASE O TeR SPECIFICATION ILLEGSL
ILLEGAL REGBERVED FILE MAME

RESERVED FILE IN U&E

PARENTHESES MOT PAIRED

ILLEGAL COMMAMD

STATEMENT NMUMBER MIBEING

INSUFFICIENT STORAGE TO EMTER STATEMENT
UNGBATISFIED [MATI READ

ARITHM. OVERFLOW, UNDERFLOW OR DIVIDE BY ZERQ
UNDEF IMED VARIARLE

GOBUB MESTIME LIMLY

RETURM - NO OB

FOR MESTIMNG LIMIT

FOR -~ MO MEXT

MEXT - NG FOR

INSUFF. EBTORAGE FOR A VANIABLE OH AN ARRAY
LIME MUMBER MIGDM

MAT R PRI NOT IN BYETHEM
INQUFFICIEMT STORASE TU LUOAD SAVE-FILE
INVALTD FILE REFEREMCE

ARRAY EXCEEDE INITIAM. DIMENSIOM
EXPRESSION TO COMPLEX FOR EWVALUATION
INVALID FILE pMODE

SUBBCRIPT EXNCEEDE DIMEMSEIOM

UNDEF INED USER FUMCT IOM

FUMCTION MESTIMG LIMLT

FUNCT TOM ARRUMENT

TLLESAL EDIT MABRK

PRIMNT LIME GREATEN THAM MACE WIDTH

USER SUBRIIJTINE {SHERTE) MUT FOUND

UMD IMEMNSTOMED STHIMG

REDUNMDANT MATRIY SPECIFICATION

MATRICED UMEQUAL BIZE

MATRIX HAS OMLY OME DIMEMETIONM

FILE ALREADY OFLN

MATRI Y NOY BGUADED

FILE MOT O7EN

MOT A BAVE-FILE

INCORPECT RESFONSE TO LMATI IMPUT

FILE OREMED IN WROMG MODE
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Vi)
91
o
93
4
]
b
57
HE
59
&0
&l

&

3

&4

&5

bb

&7

&8

&y

Fee

71

7

P

74

Fae)

P

TYOBOH - POWER-FATIL

78

e

a0

731

S )

a3

14

Lt

Hé

a7z

84

ae

20

91

i

P

94

25

S

W

58 GERAET BELEST (MULTI-USER-BASIC)
92 INTERRUPTEYSBTEM WKWAPUTT




600
&01
602
4603
604
405
606
607
608
609
610
611
bl
613
614
615
blb
617
618
619
620
621
=yapey
623
&H24
625
-yar}
bel7
628
629
630
631
&3
633
634

- FIMZELRIT-

I
I*®
1w
I+
I
I#
I#
I#®
1%
I
I
I#
I+
I#
I#
I+

E*
E#
1%
I+
I
1%
1
1%
I
%
1%
I%
1%
1%
1%
I
1%
1%

&35

636
637
638
439
&40
641
642
643
&44
645
646
647
448
449

1%
1%
1%
1%
1%
1#
1#
1#
1+
I#%

GRUFPE
GRUPPE
GRUPPE
SRUPPE
SRUPPE
SRUPPE
GRUPPE
GRUPPE
SRUPPE
SRUPPE
GRUPPE
ERUPPL
SRUPPE
GRUPPE
CRUFPE
GRUNPE

ADREBH

CO0C0CCCODCOTO0TS

-n41-

LI
[ROSNE SN WO EON SV S AR W

i

k]

!
Aoy
NONON N N N NN

i
J M

b

87
Yy
127
~127
~1E7
- E7
~127
187

BIT
BIyY
BIT
BIY
BRIvY
BILt
Bx
B
B
niy
BIY
BIT
BIT
BIT
BIT
BIY

E 2V SRrOBG

UMBERANMTER 17
EINZELINMTERRUPT

CRUPPE
GRUPPE
SRUPPE
SRUFPE
SRUPPE
GRINPE
GRUPPE
GRAFPE
GRUPPE
GRUPPE
GRUPPE
ERUPPE
SRUPPE
GRUPPE
GRUPPE

ERUPPE
GRUPPE
BRUPPE
SRUPPE
BRUPH
GRUPPE
GRUFPE
CRUFPE:
SRUPPE
GRUPPLE

0
0
0
0
0
0
0
0
0
0
0
0

e

0
O

~127
~1 517
B
-1 507
~ Y57
)T
~ )0
V=
~ A7
oo j "_:7",7
VBT
~3 BV
vert
L7
127

By
BIT
BIT
BIy
BIT
BIT
BI
By
BIY
BT
BIT
BIY
BIT
BIT
BIT

e
128
128
178
108
1aE
1e83

FOS]
10

1E

BIT O
BIT 1
BIT 2
BIT 3
BIT 4
BIT 9
B1T &
BIT 7
BIT 8
BIT 2

™
[

GBI e

15

0

P
3
4
7
i}
©
K

D
i1
12
13
14

1

)
e te)
o)
X0

INTERRUFTS -~

e e ]

.
W

)
0

o

)
- ,\

VEBERGANGS
VEBERGANG
UEBERGANG
VWEBERGANG
UEBERGANS
VEBERGANG
UEBERGANG
VERBERGANG
UEDBERGANG
UEBERGAMS
UEBERGANG
VEBERGANG
UEBERGANMNG
UEBERGANG
UEBERGAMG
UEBERGAME

VEBERGANG

SEOED!
-1 UEBERGAMNG
01 UEBERGANG
O-1 UEBERGANG
231 UEBERGAMG
-0t UEBERGANG
b UEBERGAME
-l UBEHERGANG
el UEBERGANG
N-il UEBERGANG
-1 UEBERGANG
0-21 UEBERGANG
D=1 UEBERGANG
-1 UEBERGANG
O-31 UEBERGANG
1-00 UEBERBANG
130 UEBERGANG
1= UEBERGAMES
-0 UEBERGANG
-0 UEBERGANG
1 -0 UEBERGANS
1) VUEDERESANG
LD UEBEREANG
1~340 UERERGANS
1 UEBERGANG
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&50 I# GRUFPE 128 BIT 10 1-30 UEBERGANG
651 I# GRUPPE 128 BIT 11 1-30 UEBERGANG
652 I# GRUPPE 128 BIT 12 1-30 UEBERGANG
653 I# GRUPPE 128 BIT 13 1->0 UEBERGANG
654 I# GRUPPE 128 BIT 14 1-:0 UEBERGANG
455 I# GRUPPE 128 BIT 15 1-30 UEBERGANG
656

&o7

458

609

660 I# QRUPPE 128 BIT
6461 I# GRUPPE 128 BIT
6462 I# GRUPPE 128 BIT
443 I# ERUPPE 128 BIT
bb4 I+ QRUPPE 128 BIT
669 I+ QRUPPE 128 BIT
bbb I+ GRUPPE 128 BIT
647 1% GRUPPE 128 BIT
6468 I+ GRUPPE 128 BIT 0->1 UEBERGANG
6569 1+ GRUPPE 128 BIT 0~>1 UEBERGANG
&70 I# GRUPPE 128 BIT 10 0-*1 UEBERGANG
671 1% GRUPPE 128 BIT 11 0-*1 UEBERGANG
672 1# QRUPPE 128 BIT 12 0-*1 UEBERGANG
673 1+# QRUPPE 128 BIT 13 0-31 UEBERGANG
474 I# ORUPPE 128 BIT 14 0O-31 UEBERGANG
475 I# QRUPPE 128 BIT 15 0->1 UEBERGANG
b7é

0->1 UEBERGANG
0->1 UEBERGANG
0-+1 UEBERGANG
0-+1 UEBERGANG
O~->1 UEBERGANG
O->»1 UEBERGANG
0->1 UEBERGANG
0-+1 UEBERGANG

COINDGURLN-~O0O

&77

678

67

&80 I# QRUFPPE 1329 BIT O 1=-20 UEBERGANG
681 I+ GRUPPE 12% BIT 1 1-30 UEBERGANG
682 I# QRUPPE 129 BIT 2 1=+0 UEBERGANG
683 I# GRUPPE 129 BIT 3 1-30 UERERGANG
684 1% GRUPPE 129 BIT 4 1~»0 UEBERGANG
689 I+ GRUPPE 129 BIT 5 1~0 UEBERGANG
6846 I+ BRUPPE 129 BIT 6 1-20 UEBERGANG
687 I+ GRUPPE 129 BIT 7 1~->0 UEBERGANG
488 I+ GRUPPE 129 BIT 9 1-x0 UEBERGANG
&89 I+ GRUPPE 129 BIT % 1-0 UEBERGANG
490 I# GRUPPE 129 BIT 10 1-30 UEBERGANG
691 1% PRUPPE 129 BIT 11 1-30 UEBERGANG
692 I# GRUPPE 129 BIT 12 1-30 UEBERGANG

493 I# QRUPPE 129 BIT 13 1-30 UEBERGANG

694 1% QRUPPE 129 BIT 14 1-30 UEBERGANG
695 I# GRUPPE 129 BIT 1% 1-30 UEBERGANG
B9
t97
698

679




700
701
702
703
704
705
706
707
708
709
710
711
712
713
714
715
716
717
718

T4
I
T4
T4
I#
I#
I#
I#
I#
I4#
I
I+
T
T4
I+
I+

719

720
721
722
723
724
725
726
727
728
729
730
731
732
733
734
735
736
737
738
739
740
741
742
743
744
745
746
747
748
749

I
T4
I
I+
I+
I
%
T
I*
I+
1%
1%
14
1%
14
I+

I
I#®
I+
1%
I+
I
i g
I#
I#
1%
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SRUPPE
ERUPFE
CRUPPE
BRUPPE
ERUFPPE
GRUFPE
GRUPPE
GRUPPE
BRUPPE
CRUPPE
BRUPPE
GRUPFE
GRUPPE
GRUPPE
SRUFPE
GRUPPE

GRUPPE
GRUPPE
BRUPRE
CRUFPE
BRUFFE
GRUPPE
GRUPFE
GRUPFE
GRUFFE
GRUPPE
GRUPPE
GRUPPE
CRUMPE
BRUPPE
ERUFPE
GRUFPE

CRUFPE
GRUFRE
GRUFPE
GRUFPPE
CRUPPE
ERUFPE
SBRUFPLE
GRUMPL
CRUPPE
SRUFPE

129
129
129
129
129
129
129
129
129
1ae
1a9
129
Ya9
1ae
124
129

130
R QMILe
130
100
130
130
130
1o
1030
130
1730
330
130
100
1730
130

130
130
173
130
130
130
10
130
130
10

BIT
BIT
BIT
RIT
RIT
BIT
RIT
BRI
RIT
BI1
BRI
B1Y
BT
RIT
RIY
BT

i
nyy
BIT
niT
niT
BYT
BIY
[N
BYIY
niy
217
BT
By
BT
By
n_iT

1117
BIY
o1y
RIT
RYT
RI7
BT
BIT
BT
BIT

12
1a
14

1o

AT
e}
Q-3
Q-
0=
Q-3
el
O~
RO N
e
Ol
SRR
O
O-rd
O-r
O

=

)
i)
)
- ‘:‘).,:‘)
EOST S
R
3y
3
)
S el
- “}., ,:)
)
ST

)

)
Q-
0
0
SRR
Q L l

O

UEBERGANG
UEBEREANGS
UEBERGANG
UEBERGANG
UEBERGANG
UEBERGANG
UVEBEREANG
UEBERGANG
VEBERGANG
UEBERGANG
UEBERGANE
UEBERGANG
LVERERGAME
UEBERGANG
UERERGANG
UEBERGANG

UEBIEREANG
UEBERGANG
UERERGANG
UEBERGANG
LEBERGANG
UEBERGANG
UEBERGANEG
LEBERSAME
VERERBANG
UERERGSAMNG
VEBERGANE
UERERGANG
VEBERGANG
VEBERCANG
VEBERSANE
WERERZANE

UEBERCANG
VEBERGANE
UEBERSANE
UEBERGCANE
VERBERGANS
VEBERGANG
UEBEREANG
UERERGANGS
UEBERECANE
UEBERGANS




750
751
752
753
7o4
755
754
757
758
759
760
761
THE
7H3
764
A=Y
7bb
767
768
T
770
71
772
773
774
775
77é
TF7
778
779
7830
781
782
783
784
725
76
787
788
789
790
791
792
T3
74
795
796
797
798
799

I
Ik
T4
I
1%
I+

GRUPPE
ERUPPE
GRUPPE
GRUPPE
ERUPPE
GRUPPE

130
130
130
130
130
130
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BIT
BIT
BIT
BIT
BIT
BIT

10
i1
12
i3
14
i5

O3
0-1
0~x1
O-21
021
01

UEBERGANG
UEBERGANG
UEBERGANG
UEBERGANG
UEBERGANG
UEBERGANG




