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Abstract

This is a description of the usage of the ptograms developed to model the behaviour of the ZEUS
forward drift chambers under variation of many of the relevant parameters.

The difficalt operating conditions for the chambet (very inhomogeneous magnetic field (3D), influence
of dielectrics on the 2D/3D electric field} requite a program structure which is general enough to be
nsed to design other drift chambers with small cells.

Time consuming parts of the programs are well-vectorized and run both interactively and in batch on
DESY's IBM 3090. The batch version was also used on VAX and CRAY systems.

The environment to calculate the requited electrostatic field using the computer code PROFI is also
described.

1 Introduction

To model the electron drift process in a drift chamber one needs (cL (PalSad74], [Sauli?7]):
¢ The cross sections of the gases nsed,
o the electric field inside the drift chamber, and
o the magnetic field applied.

For the forward drift chambers of the ZEUS detector at the electron proton storage ting HERA at
DESY in Hamburg [ZeusTP] we have the additional problem of a very inhomogeneous magnetic field
(gradients of up to 2-3 Tesla/m). Thus we can’t apply the customary simplifications but have to solve
the underlying mathematical ptoblem (Boltsmann transpott equation) aimost in its fall complexity.
Following [PalSad74], a program was developed to fulfill this task [Schneid7], [Dob90]. Several sets of
the requited gas cross sections are implemented (momentum iransfer und inelastic cross sections from
different sources). To use other cross sections or gases, only one of the subroutines has 1o be medified.
The vatious elecitic and magnetic fields are computed with other codes and are FORTRAN input for
our program.

The calculation of the electric field using the program package PROFI is presented in section 2.
This program package, version 6.2, runs under licence on DESY's IBM. It was compiled with the IBM
VS2 compiler, which allows under the operating system MVS/XA the dynamical management of large
virtual memory tegions. To solve the POISSON equation with a sufficient accuracy we need often
regions of several tens of MBytes.

In section 3, some comments on the magnetic field and its usage are made. We do not compute the
magnetic field, but explain how it is involved into our calculations. Again, only one of the subtoutines
of our progtam has 1o be changed to use a magnetic field fiom another sontce.

In the last section, we describe the inleractive environment required to use the program TRRPNEW
modelling the electron drift process on DESY’s IBM 3050. In this environment, one can both run
the program intetactively and submit batch jobs. In each case, one will take advantage of the vector
facility, which shortens the execution time by a factor of 2-3. The batch version is also available on
CRAY and VAX systems.

Notice that all these considerations are instructions for the further nsage of the programs in the
ZEUS collaboration, but we think that the program structures are general enough to be taken over for
similar problems, simply by exchange of the geometry dependent subroutines, the gas cross sections
and the electric / magnetic field data.

2 Calculation of the electric field

We performed electric field calculations using the finite difference code PROFI, version 6.2 [Profis2).
The treatment of small wites with a finite difference code is more expensive compared with the usual
programs for drift chamber development, but we are able to include dielectrics and 3D calculations.

The *files’ required to compute the electric field inside a 2D cross section of the FTD/RTD are
stoted in the partitioned data set F12DOB.PDS.PROFI62. Beside othet data, it contains the various
input members IK..... and IF..... used for the preprocessor PROFCOM2, the Clist ( = Command list )
@PROFCO? to start the preprocessor and the Clist @SNAP to make a ‘snapshot’ of a PROFI direct
access output file.

First we will explain the naming conventions for the input members for PROFCOM2 and the
output files of PROFI (which are not members of F12DOB.PDS.PROFI62, but independent data
gets). Each name consists of 7 letters ot digits as shown in figure 1.

The first letter indicates the type of the file. I stands for a PROFCOM2 input file and R for a
PROFI 'RETT file’ which stores the potential values after a certain numbez of itezations (the usage
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Figure 1: The letters / digits used in the names of the dzift chamber data files.

of "RETT files' is recommended for really large field problems to split a large job into several smaller
ones). The PROFI output is written to a dizrect access file (D as first letter of the name of the file)
and then transformed into a portable sequential file which is denoted by & S.

The second letter states whether the field inside a half cell ot a fall cell is calculated. H stands
for half cell, F stands for full cell. In the first case, the field inside the other part of the cell can be
obtained by a point refiection. Nevertheless, with a staggering of the sense wites, this remains an
approximation.

Refering to [Dobg0], the digit at the third position contains the information about the potential
values used for the electrodes. The unoptimised voltages of August 1987 ate denoted by 1 and the
number 2 stands for the operational voltages of the laser tests in January 1989. The optimised voltages
are indicated by the numbers 3 and 4; in the first case the optimisation was made automatically
[Profi90}, in the second one by hand {Dab90}.

The next two positions (M followed by & digit) select one of the grids used:

M1 = Coarse grid,
M2 = Fine grid,
M3 = Adapted grid.

A detailed description of the grids and a discussion of the advantages and disadvaniages of the different
grids is found in [Dobso).

Position 6 specifies the location of the sense wires: U means unstaggered sense wires and S stagge-
red sense wites. Calculations with unstaggered wires ate recommended for some special applications.

We use position 7 only for calculations on really large grids, that is the M2 grid over the wheole
{full) cell. Such a calculation is very time-consuming. Thetefore the compuiation of the potential
distribution is split into 3 jobs; the corresponding input members are denoted by O, 1 and 2. Only
used for a sequential output file is the ending H (logether with & F at position 2): It means the
calculation was performed inside & full cell but the results are saved only inside one half of the cell to
reduce the storage required.

To understand the scheme of the field caiculation consider figute 3: Starting point for each calcula-
tion is a input member for the preprocessor PROFCOM?2 of PROF]I, wiitten in the required language
(see [Profi8s] and [Dob83]). Within this framework the field defining electrodes, voltages, dielectrics,
boundary conditions and the iteration parameters are declared.

The preprocessor PROFCOM2 is started with the command 'EXECUTE @PROFCO?’ and prompts
for the name of an inpul member. It gemerates an IBM job (#PROFI62), FORTRAN source
(PROFI62) and data (%PROFI62) which will be read by the FORTRAN program during the execu-
tion. A submission of #PROFI62 includes the members PROFI62 and %PROFI62 automatically.

If desited, the potential distribution along the chosen grid is stored in a direct access (DA) file. The
parameters of such a DA file can be inspected with 'EXECUTE QSNAP’. The direct access files are

machine dependent and therefore not portable. Using the jobs #MATOSE (for files of 'normal’ sise)
and #HALF (for "huge’ files) we transfer them into sequential files which are written in the ASCII
format and can be transmitted to other computers without any complications.

For teally large field problems (here: the calcnlation of the potential distribution in a full cell
using the fine grid M2) one needs a large amount of memory (40 - 50 MByles) duting several hours
of CPU time. To reduce the computer load such a job should be split into smalles ones. Let's explain
it by examples (see also figures 3 and 2). A ‘normal sized’ field problem is the one defined by the

Fas l PROFCOM2PROFI s [reaves 13000
RF2ZM2816000

|

Figure 2: A sequence of files / jobs to solve a large field problem.
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PROFCOM?2 input member IF2ZM15. After the usage of @PROFCOZ and PROFI one will get the direct
access file P12DOB.DF2M1S, which can be transfered 0 a sequential file (PlZDOB.EPLD.SFZMlS)
by the job #MATOSE, as shown in figure 3. More complicated becomes the sequence if we go to
the fine grid M2 (cf. fignres 2 and 3): We start with the input member IF2M250 and perform
a PROFCOM2/PROFI run. This run calculates the Omega parameter tequired to enhance the
iteration. With the determined Omega patamelet {depending only on the grid used) we start the first
3000 iteration steps (input member IF2M251) and save the potential distribution to the 'RETT file’
F12DOB.RF2M25.13000. Then the PROFCOM2 input member IF2ZM252 generates a job which reads
the data from this file and produces output to F12DOB.RF2M25.16000. As the 6000 iterations are
sufficient, also a direct access file is used to receive the final results (PlzDOB.DFZM!S). Because
of the huge direct access file we apply the job #HALF to save only one half of the values into the
sequential file Fi12DOB.EFLD.SF2M2SH. All of the information can later be retrieved by applying 2
point reflection.

#SENDKFA is an example of a job 1o transmit a sequential EFLD file to another bitnet node;
it is prepared to initiate the transmission to the KFA Jilich (node name *'DIUKFALY’, user name
'HBN081'), but can be modified easily to reach other users {substitution of node and user name).

#ASYM is a tool to perform the optimisation of the vollages of the field shaping strips. This is
only a draft version, but it works. It computes for an 'unstaggered’ data set asymmetries of drifttimes
at the different wires (see [Dob0]). Fot optimal voltages all asymmetries shonld be close to sero.
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Figure 3: The calculation of the electric field of the drift chamber with the finite difference code
PROFIL: scheme of the input / output files and the jobs which have to be submitted.

Last, but not least we provide a list of all data sets relevant for the calcalation of the electric field
inside the ZEUS FTD/RTD. These datasets are declared to be *holy’ to the DESY data set warning
system. Therefore they should be available during the next 3000 days.

DATA SET NAME CONTENT OF THE DATA SET
F12DOB.DF2M1S Example of a direct access file
F12DOB.DF2M25 Example of a direct access file
F12DOB.DF3M2S Example of a direct access file
F12DOB.EFLD.SF2M15 Example of a sequential file

F12DOB.EFLD.SF2M2SH
F12DOB.EFLD.SF3M2SH

Example of a sequential file
Example of a sequential file

F12DOB.RF2M2S.13000 Example of a RETT file
F12DOB.RF2M25.16000 Example of 2 RETT file
F12DOB.RF3M25.13000 Example of a RETT file
F12DOB.RF3M25.16000 Example of a RETT file
F12DOB.PDS.PROFI62 PROFI source library
Fi2DOB.PDL.PROFI62 PROF! load library
F12DOB.WIRES Required for #ASYM
F12DOB.Z2.PDS.PROFI62.B900907 PROFI source library, backup
F12DOB.ZZ.WIRES.B900111 Backup of F12DOB.WIRES

3 Calculation of the magnetic field

We do not calculate the magnetic field, but instead retrieve it from the best data available.

As shown in figure 4, the tetrieval of the magnetic field from the FRASCATI field table [ENEASS)
is performed with the subroutines BREAD, BLOCAL, BFIELD, GLOBAL, VLOC and ROTATE.
Hete BREAD and BFIELD are the only routines which use the FRASCATI table directly; the other
ones transform between global and Jocal coordinates.

For the future, it is zequired to substitute the old FRASCATI data by more realistic ones (e.g. the
calcnlations of F. Corrivean, [Corr90]). This is done simply by adapting the BREAD and BFIELD
routines and by replacing the input file, from which TRRPNEW gets the magnetic field data.

4 Modelling of the drift process

The program package TRRPNEW {Schnei87], {Dob0] is our instrument to model the electron drift
process inside the ZEUS forward drift chambers. In figure 4 we show the hierachy of its subroutines.
The parts of the code which are time consuming have vector versions; they are denoted by V. As
one sees, the most of the time consumed for the calculations is concentrated in the three subroutines
VELOC, ASIMP and TIMES. The groups of routines which are responsible for the retrieval of the
electric field and the magnetic field aze marked by the two larger boxes E-RETR and B-RETR.

Before a description of the usage of the program we give a list of the tasks of the different subrou-
tines. This is important to know if one wants to implement modifications. We start with the level 1,
that are the subroutines, which are called dizectly by the main program:

1. INTEST: Here the steering parameters for the execution of a program run are read.
2. GASDAT: Setves 1o provide the data of the gases used.

3. BREAD: Input of the magnetic field table. At the moment, the FRASCATI data [ENEASS)
for ZEUS are taken.




4. READSE: Reads the electric field data of PROFI/ MAFIA. Fot reasons of compatibility
and portability they are not taken directly from a PROFI/ MAFIA diect access file, but

from a sequential file (c.L. section 2).

5. WIRFLD: Calculates the electric surface fields at the six sense wites. [

6. LININI: Initializes the data structures to compule the space drifttime relations (required
for calibration putposes) in the subroutine TIMES.

7. TRRPV: Intetprets the steering parameters required to caiculate the drift trajectories and
starts the calcalation of the trajectories. E-RETR

8. SDRINI: Initializes the storage azea for the space drifttime relations.

9. TIMES: Calculates from the trajectory data & complete table of space drifttime relations
(SDR table).

10. SDROUT: Writes a SDR table to an external file.

11. PLTRAJ: Displays the calculated trajectories graphically.

12. TRAOUT: Writes the ttajectory data to an external file (trajectory card) if desired.

SSOUD

ENT1dS

[egi:1E]

On level 2 of the subroutines we have:

« CROSS and SPLIN3: In CROSS the gas cross sections are calculated explicitly. The routine
SPLIN3 of the CERNLIB {CERN88| is used by both CROSS and GASDAT (see above) for a

spline intetpolation.

e DRIFTYV: Determines the path of a trajectory using the electric and magnetic fields.

o BHOM: If one wants to use a "homogenised’ magnetic field an average (over the considered cell
cross section) is computed in this subroutine. <

INLL || NIGONEE
auna
N
AdQIL ININI'T | | ahim | | 2savEd || QvEnid || LVASYO || LSALNG

DO0THA | | SANNOH
Aldnia

ydNasv
A

« ISMIN: Determination of the minimum element of a vector. For better vectorisation this task
was decoupled as a subroutine for its own.

The othet routines are partly grouped together according to theit tasks (see figure 4):

o In the box E-RETR the toutines for the retrieval and interpolation of the electric field are B-RETR
contained. ELFLD interpolates the electric field data tead by READSE over the grid used by
PROF1/ MAFIA. In this connection FINDIN determines the grid indexes next to the considered
point inside FTD/RTD, wheteas the CERNLIB routine FINT [CERNB8S] performs multi
dimensional intetpolation. FIELD is a dummy subtoutine which represents the coupling to the
field calculations of the *wire ptograms’ {c.f. [Dob80}}.

SHALL || INIMAS

WOHE
A

« BOUNDS, VELOC and ASIMP4 serve for the calculation of the drift rajectories. BOUNDS
checks whethet the considered trajectory is still inside the FTD/RTD ares and stops the compu-
tation if the trajectory is going to leave the FTD/RTD cells. VELOC determines at an atbitrary
point inside FTD/RTD the vector of the drift velocity by evaluation of the equations described
in [PalSad74}, [Schnei87] and uses ASIMP4 to perform integrations with the well known Simpson
rule.

ALY10Y
O01A || aidLdd || TVHOTO

« The box B-RETR contains the subtoutines required to provide the magnetic field read in
by BREAD. BFIELD delivers the field in global ZEUS coordinates; it is converied to local
FTD/RTD coordinates [Dob88] by BLOCAL with help of the transformations GLOBAL, §
VLOC and ROTATE.

NIASI
1novdl || rvilld || Lnodas

« SSCAN is needed by BHOM to define a grid of points uniformly distributed over a FTD/RTD
ctoss section. These points are used to detetmine an average magnetic field at the considered

cell cross section. Figure 4: The hierarchy of the subroutines of the code TRRPNEW.

MIANJILL




Beside this *pyramid’ of routines we have some subprograms needed by tools required for the inter-
pretation of the data:

+ SDRIN: Input of a SDR table for further actions.
¢« TRAIN: Input of a trajectory card for further actions.
+ VDEFF: Determination of an estimated effective drift velocity from a calculated SDR table.

The main tools existing at the moment are the program ($)COMWIR for the comparison of the space
drifttime relations at the different wires of one cell section and the program ($)COMTAB for the
comparison of the space drifttime relations of two different cell sections. Now a few words about the
naming conveations of the members of the source library PDS.TRRPNEW:

1. Jobs start with the letter *#’. These membezs can be submitted directly to the batch queues. Of
special interest are:

Member Name Purpose of the Job

#TRSECT Batch run of TRRPNEW (one cell section)
#TRCELL Batch run of TRRPNEW (several cell sections)
#COMWIR Batch execution of ($)COMWIR

#COMTAB Batch execution of ($)COMTAB

#BCORR Application of cortections for high magnetic fields
#COLOAD Compiling and loading of a whole source library
#TRLINK Linking of main programs

2. Main programs and members used for the interactive version of TRRPNEW begin with
the letter ’$'. Most important is the Clist (= Command list) $TRRPNEW to start the interactive
execution of TRRPNEW. This is achieved by the command

EXECUTE $TRRPNEW (or shorter EX $STRRPNEW).

Other '$-members’ are used during the execution of $TRRPNEW. Don't change the members SINFILE
and $JOBFILE; they are required in exactly this shape to ensure @ correct ezecution of $TRRPNEW.

3. All other membezs are subroutines belonging to the TRRPNEW source library. They have been
explained above.

Following this overview we give more detailed explanations of the usage of TRRPNEW, both interac-
tive and batch. There is also a online help included in the interactive version, which one can use fot
"learning by doing’.

Aftet starting the Clist STRRPNEW with the command EXECUTE $TRRPNEW one has to
insert the steering parameters for the program. Beside the general help (PE1) these parameters aze
explained in special panels (ptess the PF2-key); for this reason we don’t give additional explanations
here. A default setting for the parameters is selected and inserted into the main menu pressing the
PF12-key. A suitable setting of the parameters is a prerequisite to start the program execution. In
case of interactive execution, the parameters are handed over via the member SINFILE and the data
set F12DOB $INFILE. For batch execution they are nsed to build a job from the member $JOBFILE,
which contains a batch job skeleton.

To prepare a batch job ptess the PF6-key. Then you will get into a member which contains a
complete job ready for submission. It can be changed arbitrarily. Submit it and return to the main
ment with the PF8-key.

IWTEST. 1WPUT OF STEERING PARANETERS
nan CEERABEENAAERNEARNESRUNARIFUSNNREN
T RUN) aNANURREREN

ELECTAIC FIELD FROW SEGUENTIAL FILE SFIN23N
CALCULATED WITN PROGRAN PROFIZ ( WALF)
N1TH STAQGERING:
COONDINATES OF CHOOSEW NIRE XM =
MATES 9F CHOO NIRE M =
MORDIRATES OF CHOUSEM WIRE XW :
2
.

Output of some of the

oo
£
b
3

£3 OF CHOOSEN MIRE

€3 OF CHOOSEW WIR
£3 OF CwossEM MIRE

BEVICESFTDL LAYER: 2 IcELe

B oChtRs oF ih vt

3oaRbEns OF THe DRIFITOARE o5 uee  viow» e oee  YRIGH 2 30.0800

Zeoss iEcTimws, ARGoNST 8.3 ETAAMNS 9.5 OXVGEW. §.PPM WATER. 8.PeX

GASBAT) IMITIALIZATION OF OAS BATA
illIIllllIlIlIlIllllIlllliilllllllllllllllll

steering parameters

SREAR: INPUT OF MAGNETIC FIELD

REABSE: WUl OF ELECTRIC ]
AR EANSMMDRY B AR NN

ESTIRATION OF THE SURFACE FIELDS
ELECTRIC FIELD AT DISTANCE §.80WN TO SENSE WIRE

““"':':’:'““:H;:g?“':::?‘zz:':;E:%EEL ‘i‘tglgi:;. 1.3.!5:35 Electric field estimation at

. T3ATa . al. . . "

e 13 3e 143000 13831082 135 anent 135080438 13379308 distance 0.009 mm to sense wire
Enins 13310061 100030000 107 a0 derizang Leriseaer 47U

X 147 36130 150 1030 226 isTen 226 18742 226 15800 22622700

ELECTRIC FIELD AT BISTANCE 9.908M8 10 SENSE MIRE

CALCUCATION OF THE SURFACE FIELDS
MMNENMEARNERAARREEIFRETRANRRRREAREN
WIRE(Z)  MIRE(3) ~ WIRECS) WIRECS)  WIREC
EA 47.1808) 18718606 14718723 14718730 147.23
EMINe [48.85231 148.71912 148 73818 140.69555 180.68609 184.85
EMAXs 153 37878 133.29169 153.33457 15328900 133.34274 153.33
EStRe 225.75798 223.48090 22548443 223 48701 22568713 223.75:%

Electric field estimation at
distance 0.008 mm to sense wire

EC1)
VE= 147.2334¢6 |

ELECTRIC FLELD AT DISTANCE §.001MM T0 SENSE HIRE

HIRFL ATION OF THE SURFACE FIELDS
ARRNE ARESERANERBEANENRENRERARRNEREN

eI WL, G e, o BRSO

L . . . . M4 .
Ehlne 165.47078 165 58199 165 69670 1¢ B ik Ginag | distance 0.001 mm to sense wire
ENAXT 243 94307 204 94342 204 084652 24 243.89392 265.0%07
ESURs 216.23972 218.34491 210.0%453 21 219.18767 210.213&4

B, SOkt i AL LS
LE] El |11 . . .
NIREC1) ) URIRECA)  WIRELS)  MIRECS) Electric field estimation at
gaves 11604734 114
.

JRECS 4
4200 Lio Taa21 116.75045 114.74330 114 74647 i 000 i
U e cCaniay e 141033 11474047 distance 0.000 mum to sense wire

. 14 o .
ERAXs 141.3994% 16182512 181 79514 141 64838 141, 52493 161 52644
ESUR® 114.86752 114.23293 114.74519 114.7343¢ 11474943 118 74466

ESURAYS 225.6872¢ 223.61963 229.41397 225 61685 22.¢41343 225.“1'“\

LININT: BATASET WiTN STAGGERING
LIMENE: TRACKS SUCCESSFULLY INITTALIZED

VRRPY. CALCULATION OF THE THAJECTORIES
RAREMEAREENSEERANERNANSNARRNUNANANENUERNENER
WAGMETIC FIELD MILL BE COMPUTED AT EACH POINY of
INE BRIFT REGIOW

Estimated electric surface fields

Start angles

of the trajectories

Figuze 5: Parts of the FORTRAN output of a TRRPNEW run.
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For the interactive execution it is necessary to allocate first the required data sets. Allocate the data
sets with the PF10-key; if a data set doesn’t exist, creale it by pressing PFS5. After that the program
ran is initiated with the PF4-key. As in a batch job, you will get first some information aboat the
program patameters selected and the electric field (see figuzre 5). Then you have to specify the GKS
output device (c.L HELP GKS on DESY's IBM system), e.g.

wortkstation type = 5003 and connection identifier = 1 (for an IBM graphic terminal),
workstation type = 4703 and connection identifier = 52 (for an ATARI as IPS workstation).

If you have specified 'GRAPHICS = YES’ as steering parameter, the trajectory generation is then
shown at the display (iwo 2D projections in space). For "GRAPHICS = NO’ the trajectories are also
computed, but not displayed. After that you are prompted fot a continuation of the run. If you specify
'YES’, then a SDR table and/or a trajectory card is created {depending on the steering parameters).
Otherwise, the run is stopped immediately and you will return to the main menu.

Now a few wotds to the FORTRAN output shown in figure 5. The main purpose of this printout
is to check the program running. Each subroutine prints a control statement during its execution,
e.g. 'READSE: INPUT OF ELECTRIC FIELD". The only physics content is the information about
the surface fields at the six sense wires (much more details on the physics of the drift chamber ate
contained in the shape of the drift trajectories and in the SDR table generated). As deseribed in
{Dob90], appendix C, for each sense wite the electric field is determined as average over a circle
atound the considered wire. For the different radii (1=0.009mm, ..., t=0.000 mm } the minimum
values EMIN, the maximum values EMAX and the average values EAVE are printed. Furthermore,
an estimation of the electric fields at the surfaces of the sense wites is given (ESUR). From the ESUR’s
at the radii 1=0.009mm, r=0.008mm and 1=0.007mm we get the final estimation of the surface field
(ESURAV) as an average.

The last important point is the comparison of SDR tables. The cortesponding submenu is reached
by pressing the PF8-key. You can compate two SDR 1ables (c.f. [Dob90]), appendix B) wite by wire:
lnsert simply the names of the data sets containing the SDR tables to be compared in the submenu
and press PF6. The typical printout is shown in figure 6. The different *columns’ reptesent the six
sense wires, whereas the 13 'rows’ have to be identified with different *maximum distances’ coveted by
the compatison. Mote in detail, the printed number IMAX is related to the ‘maximum distance’ by

maximum distance = 0.25 + IMAX x 0.25 [mm],

whete the maximum distance has to be measured petpendicular to the plane of the potential wires
and with zespect to the sense wire considered as in [Dobsa], appendix B. For each maximum distance
and each wire we have the maximum difference MAXDIFF and the mean square root X2DIFF of the
diffezences of the drifttimes, both printed in units of nanoseconds. At the end of the compatison, an
average effective drift velocity is estimated from all used space drifttime relations and printed.

The whole procedure described is performed twice: once for all angles of incidence of the primary
track (-30°,..,+30°) and a second time for vanishing angle of incidence.

Fot some purposes (e.g., the optimization of the operational voltages of the field shaping strips,
study of the inhomogeneity of the applied magnetic field) it is desitable to compare the space drifttime
relations of the different wires of one’SDR table. This is achieved by inserting the name of the data
set containing the desired SDR table and pressing the PF4-key in the sabmenu for the comparison
of SDR tables. The produced output is similar to that one shown in figure 6. The main difference is
that the maximum differences are not calculated absolutely, but with sign to see the tendency of the
deviations between the different wires. Therefote we have instead of the declaration of MAXDIFF the
two differences MAXDIFF and MINDIFF.

To avoid additional difficulties, for one SDR table only equal-staggered wires are compared: wire
2, 4 and 6 with respect to wire 4 and wire 1, 3 and 5 with respect to wire 3. Because of this reason
the differences at the wites 3 and 4 are always gero.
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SDRINI: INITIALIZATION OF SDR STORAGE AREA
30636 3339636 36 6 363 3 I 9626 26 3 36 396NN I I I IH 2N

SDRIN: INPUT OF SDR TABLE
3963006036 36363 96 IEIEI 3 06369606 B IR JIEMII MR I IN KN

ALL ANGLES IIJF lgElI]DENCE IMAX= 10 MAXCOUNTS= 260

NCOUNTS= 260 3 260 4 260 5 260 [ 260

X2DIFF : 1 0.37 2 0.87 3 0.86 6 0.86 S 0.37 6 0.37

MAXDIFF: 1 1.38 2 1.3 3 1.33 4 1.33 5 1.34 6 1.38
ALL ANGLES DF INCIDENCE IMAX= 15 MAXCOUNTS= 3%0

NCOUNTS= 1 390 2 3%0 3 390 4 390 5 390 [ 390

X2DIFF : 1 1.11 2 1.10 3 1.0% 4 1.05 5 1.10 6 1.11

MAXDIFF: 1 1.95 2 1.81 3 1.76 4 1.76 5 1.81 6 1.95
ALL ANGLES OF INCIDENCE IMAX= © 20 MAXCOUNTS= 520

NCOUNTS= 1 520 2 520 3 520 4 520 5 520 [3 520

X2DIFF : 1 1.31 2 1.30 3 1.19 4 1.19 5 1.30 6 1.31

MAXDIFF. 1 2.29 2 2.15 3 2.26 4 2.26 5 2.15 6 2.30
ALL ANGLES OF INCIDENCE IMAX= 25 MAXCOUNTS= 650

NCOUNTS= 1 650 2 650 3 650 G 650 5 650 6 650

X2DIFF 1 1.51 2 1.42 3 1.31 4 1.31 5 1.48 6 1.51

MAXDIFF: 1 2.65 2 2.51 3 2.62 4 2.62 5 2.51 6 2.66
ALL ANGLES OF INCIDENCE IMAX= 30 MAXCOUNTS= 780

NCOUNTS= 1 780 2 180 3 730 4 780 5 780 6 780

X2DIFF : 1 1.71 2 1.67 3 1.42 4 1.42 5 1.67 6 1.71

MAXDIFF: 1 2.99 2 2.8% 3 3.06 4 3.06 s 2.83 6 2.99
ALL ANGLES OF INCIDENCE IMAX= 35 MAXCOUNTS= 910

NCOUNTS= 1 91 2 910 3 910 4 910 5 910 6 910

X2DIFF 1 1 1.92 1.87 3 1.5% 4 1.56 5 1.87 6 1.92

MAXDIFF: 1 3.37 2 3.19 3 3.58 4 3.58 5 3.19 6 3.37
ALL ANGLES OF INCIDENCE IMAX= 40 MAXCOUNTS= 1040

NCOUNTS= 1 1040 2 1040 3 1048 4 1040 5 1040 6 1040

X2DIFF 1 2.13 2 2.06 3 1.67 4 1.67 S 2.06 6 2.13

MAXDIFF+ 1 3.91 2 3.56 3 4.11 4 4.11 5 3.56 6 3.91
ALL ANGLES OF INCIDENCE IMAX= 45 MAXCDUNTS= 1170

NCOUNT 5= 1 1135 2 1133 3 1130 4 1130 5 1133 6 1135

X2DIFF : 1 2.28 2 2.19 3 1.82 6 1.82 5 2.20 6 2.28

MAXDIFF 1 4.10 2 3.84 3 4.55 4 64.55 5 3.84 6 64.10
ALL ANGLES OF INCIDENCE IMAX= 50 MAXCDUNTS= 1300

NCOUNTS= 1 1183 2 1185 1182 4 1182 5 1185 6 1183

X2DIFF : 1 2.33 2 2.26 3 1.95 4 1.95 5 2.26 6 2.33

MAXDIFF: 1 4.10 2 3.84 3 4.96 4 4.96 5 3.86 6 4.10
ALL ANGLES OF INCIDENCE IMAX= 55 MAXCDUNTS= 1430

NCOUNTS= 1 1209 2 1220 3 1216 4 1216 5 1219 6 1209

X2DIFF 1 2.36 2 2.30 3 2.05 4 2.05 5 2.30 6 2.36

MAXDIFF: 1 4.10 2 3.84 3 5.33 4 5.33 5 3.34 6 &.10
ALL ANGLES OF INCIDENCE IMAX= 60 MAXCOUNTS= 1560

NCOUNTS= 1 1218 2 1239 1234 4 1234 5 1238 6 1218

X2DIFF 1 2.37 2 2.33 3 2.11 4 2.11 s 2.33 6 2.37

MAXDIFF: 1 4.10 2 3.84 5.67 4 5.67 5 3.86 6 4.10
ALL ANGLES OF INCIDENCE TMAX= 65 MAXCOUNTS= 1690

NCOUNTS= 1 1220 2 1243 3 1238 4 1238 5 12642 6 1220

X2DIFF : 1 2.37 2 2.34 3 2.12 4 2.12 5 2.33 6 2.37

MAXDIFF: 1 4.10 3.91 3 5.80 4 5.30 5 3.92 & 6.10
ALL ANGLES OF INCIDENCE IMAX= 70 MAXCOUNTS= 1320

NCOUNTS= 1 1220 1243 3 1238 4 1238 s 1262 6 1220

X2DIFF : 2.37 2 2.34 3 2.12 6 2.12 5 2.33 6 2.37

MAXDIFF1 1 4.10 2 3.%91 3 5.80 4 5.30 5 3.92 6 6.10
‘i!!!lll!!!llll!ﬁ!l‘l!!!!lll!lll
AVERAGE EFFECTIVE DRIFT VELOCITY: 36.8102875 MIKROMETERS/NANOSECOND

(ALL ANGLES OF INCIDENCE)
3O EEIEN 3060606 I 330 I MI NN IH I KX

Figure 6: The comparison of two SDR tables: output data for all angles of incidence of the incoming
particle.
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At the end of this section, again the list of the "holy’ data sets belonging to TRRPNEW:

DATA SET NAME
F12DOB.ODB.SF2M25H
Fi12DOB.ODB.SF3M2SH
F12DOB.CARD.DAT
F12DOB.GHH.DAT
F12DOB.PDS.TRRPNEW
F12DOB.PDL.TRRPNEW
F12DOB.PDL.TRRPNEWYV
F12DOB.BMAP
Fi2DOBSINFILE
F12DOB.2Z.PDS.TRRPNEW.B900918
F12DOB.ZZ.BMAP.B900310

5 Acknowledgements

CONTENT OF THE DATA SET
Example of a SDR table

Example of a SDR table

Example of a trajectory card
Example of a graphics metafile
TRRPNEW soutce library
TRRPNEW load library
TRRPNEW load library, vectorized
Frascati magnetic field data

Input for interactive TRRPNEW
TRRPNEW source library, backup
Frascati magnetic field, backup
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