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This u a desctiption of the usage of the ptogiams developed to model the behavjout of the ZEUS
foiwatd dtift chambeta und« vatiation of m&ny of the telev&nt patameteis.
The difficnlt opetating conditions foi the chambet (veiy in homogen eoas magnetic field (3D), inflaence
of dielectrici on the 2D/3D electtic field) tequite a ptogtam stinctaie which u genetal enongh to be
nied to deiign othei dtift chambeis with small cells.
Time consoming paits of the ptogiaroi ate well-vectotiied a&d Tnn both inteiactively and in batch on
DESY's IBM 1090. The batch vetsion was also nsed on VAX and CRAY Systems.
The envhonment to calcnlate the teqnited electiostatic field asing the Computer code PROFI is also
desctibed.

1 Introduction

To model the election diift process in a dtift ch&mbei one needs (cf. [PalSad74], (Sanli77j):

• The cioss sections of the gases nsed,

• the electtic field inside the diift chambet, and

• the magnetic field applied.

Fot the fotwatd diift chambeta of the ZEUS detectoi at the «lectton ptoton stotage ting HERA at
DESY in Hamburg [ZeusTP] we have the additional ptoblem of a vety inhomogeneons magnetic field
(giadients of np to 2-3 Tesla/m). Thns we can't apply the castomaiy simplifications bat have to solve
the undeilying mathematical ptoblem (Boltsmann tianspott eqnation) almost in its füll complexity.
Following [PalSad74], a ptogiam was developed to fulfill this tuk [Schnei87], [Dob90]. Several sets of
the lequited gas cioss sections aie implemented (momentan» tiansfei and inelutic cioss sectionl fiom
difTeient soutces). To use othet cioss sections ot gase), only one of the subioutines ha» to be modlfied.
The vatious electtic and magnetic fields aie computed with othei codes and a» FORTRAN input foi
out piogiam.

The calculation of the electiic field nsing the piogtam package PROFI is piesented in section 2.
This ptogtam package, vctsion 6.2, luns ondet licence on DESY'i IBM. It was compiled with the IBM
VS2 Compiler, which allows nndei the opeiating System MVS/XA the dynamical management of laige
viitual memoiy regions. To solve the POISSON eqnation with a sufficient accmacy we need often
legions of seveial tens of MBytes.

In section 3, some comments on the magnetic field and its «sage aie made. We do not compute the
magnetic Held, but explatn how it is involved into oui catcnlations. Again, only one of the snbtontinet
of out piogtam hu to be changed to use a magnetic field frora anothei sontce.

In the last section, we desciibe the inteiactive envitonment teqntied to use the ptogiam TRRPNEW
modelling the election dtift piocess on DESY's IBM 3090. In this envitonment, one can both tun
the piogtam intetactively and submit balch Jobs. In «ach case, one wiU take advantage of the vectot
facility, which shoitens the execution time by a factoi of 2- 3, The batch vetsion is also available on
CRAY and VAX Systems.

Notice that all these consideiations aie instiuctions fot the fntthei usage of l he piogtams in the
ZEUS collaboiation, bnt we think that the ptogiam sttuctutes aie geneial enough to be taken ovet fot
similai ptoblems, simply by exchange of the geometty dependent subioutines, the gas cross lections
and the electtic / magnetic field data.

2 Calculation of the electric field

We petfotmed electiic field calculations nsing the finite diffetence code PROFI, veision €.2 [Ptofi82j.
The tieatment of small wites with a finite diffetence code is mote expensive compaied with the nsnal
ptogiaros foi dtift chambet development, bat we ate able to inclnde dielectiics and 3D calculationi.

The 'files' tequiied to compnte the electtic field inside a 2D cioss section of the FTD/RTD ate
stoted in the pattitioned data set F12DOB.PDS.PROPI62. Beside othet data, it contains the vaiious
input membets IH and IF used foi the piepiocessoi PROFCOM2, the Clist ( = Command list)
OPROFCO2 to itait the ptepiocessoi and the Clist @SNAP to makt a 'snapshot' of a PROFI diiect
Access outpnt fil«.

Fitst we will eiplain the naming conventions foi the input membets foi PROFCOM2 and the
oatput files of PROFI (which aie not membeis of F12DOB.PDS.PROFI62, but independent data
sets). Each name consists of 7 lettets ot digits äs shown in figute 1.

The fitst leitet indicates the type of the file. I Stands fot a PROFCOM2 input Ale and H foi a
PROFI 'RETT file' which stotes the potential valnes aftei a ceitain numbet of itetations (the nsage
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Figute 1: The lettets / digits used in the names of the drift chamb« data nies.

of 'RETT files' is recommended fot teally laige field pioblems to split a laige Job into sevetal im&llei
ones). The PROFI oulput is wiilten to a ditect access file (D äs first lettet of the name of the file)
and then ttansfotmed into a poilable sequential file which U denoted by a S.

The »cond lettet states whethet the field inside a half cell ot a füll cell is calculated. H Stands
for half cell, F Stands fot füll cell. In the fitst case, the field inside the othei patt of the cell can be
obtained by a point teneclion. Nevettheless, with a staggeiing of the sense wites, IhU lemains an
appioximation.

Refering to [Dob90], the digit at the thiid position contains the infotmation abont the potential
values used fot the electtodes. The unoptiimsed voltages of August 1987 ate denoted by l and the
numbei 2 stand* foi the opeiational voltages of Ihe laset testi in Januaiy 1999. The oplimised voltages
ate indicated by the nnmbeis 3 and 4; in the fittt case the optimisation was made automalically
(PtofiSO), in Ihe second one by hand (DobSQ).

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

Ml = Coatse grid,
M2 = Fine gtid,

M3 = Adapted gtid.

A detailed detctiption of the gtids and a discussion of the advantages and disadvantag« of the different
gtids U fonnd in (Dob90).

Position * specifies the location of the itnse wites: U means nnstaggeted sense wiies and S stagge-
ted sense wites. Calculations with unstaggeted wites ate tecomtnended foi some special applications.

We use position 7 only foi calcutationi on teally laige giids, lhat U the M2 gtid ovet the whole
(füll) cell. Such a calculatioo is vety time-consuming. Thetefote the compntation of the potential
disttibution is split into 3 Job»; the coiiesponding inpnt membets ate denoted by O, l and 2. Only
nsed fot a sequential outpal file U the ending H {log* t hei witk a F at position 2): It meani the
calculation was petfotmed inside & füll cell but the tesnlta aie saved only inside one half of the cell to
icduce the stotage teqniied.

To nndeistand the scheine of the field calcnlation constdei figuie 3: Staiting poinl foi each calcula-
tion is a inpnt membei fot the pieptocessot PROFCOM2 of PROFI, wiitten in the teqaued language
(see [PtofiBS] and [Dob89]). Wilhin this ftamewotk the field defining elecliodes, voltage», dielectric»,
bonndaiy conditions and Ihe itetation paiamete» ate declaied.

The prepiocessot PROFCOM2 U ilatted with the command 'EXECUTE OPROFCO2' and ptompts
fot the nune of an inpal membei. It geneiates an IBM Job (#PROFI62), a FORTRAN souice
(PROFI62) and data (%PROF162) which will be lead by the FORTRAN ptogum duting the execu-
tion. A Submission of #PROFI62 inciude» the membets PROFI62 and %PROFI62 aulomatically.
If desited, the potential distribntioa along the chosen gtid is stoied in l ditect access (DA) file. The
puameteis of such a DA file can be inspected with 'EXECUTE OSNAP'. The ditect aceeas files ate

machine dependent and thetefote not poit&ble. Qsing the Jobs #MATOSE (fot files of 'notmal' sile)
and #HALF (fot 'fange* files) we titnsfct them into seqnential filei which aie wtitten in the ASCII
formal and can be ttansmitted to othet compnteis withont any complictttions.

Foi teally laige field pioblems (hete: the calculation of the potential distribution in a füll cell
using the fine grid M2) one needs a latge amount of memoty (40 - SO MBytes) dnring sevetal houts
of CPU time, To tednce the Computer load such a Job should be split into smallet ones. Let'i explün
it by ezamples (see also fignies 3 and 2). A 'normal tiied' field pioblem u the one defined by the

Figute 2: A seqvence of files /Jobs to solve a laige field pro Wem.

PROFCOM2 input membei IF2M1S. Aftei the nsage of ÖPROFC02 «nd PROFI one wül get the diiect
access file F12DOB.DF2M1S, which can be Itantfeted to a seqnential file (F12DOB.EFLD.SF2M1S)
by the Job #MATOSE, äs shown in fignie 3. Mote complicated becomes the sequence if we go to
the fine gtid M2 (cf. figntes 2 and 3): We statt with Ihe inpal membet IF2M2SO and petfotm
a PROFCOM2/PROFI inn. This tnn calcnlaies the Omega patametet teqviie4 to enhance the
itetation. With the d«leimined Omega patametet (depending only on the giid used) we statt the fitit
3000 ileiation steps (input membei IF2M2S1) and save the polential distiibution to the 'RETT file'
F12DOB.RF2M2S.I1MX). Then Ihe PROFCOM2 input membei IF2M2S2 geneiates a Job which teads
the data fiora Ibis file and ptoduces ontpot to Pl2DOB.RF2M2S.IfiOOO. As the 6000 iteraliont aie
sufficient, also a diiect accets file is used to teceive the final tesnlts (F12DOB.DF2M2S). Becanse
of the hnge diiecl acces* file we apply the Job #HALF to save only one half of the values into the
sequential file F12DOB.EFLD.SF2M2SH. AU of the infotmation can latei be lettieved by applyinj a
point leflection.

#SENDKFA U an example of a Job to ttansmit a lequential EFLD file to anothet bitnet node;
it is ptep&ted to initiale the ttanimission to the KFA Jälich (node name 'DJUKFA11', äset name
'HBN081'), but can be modified easüj to teach othet usets (Substitution ot node and uset name).

#ASYM is a tool to peifoim the optimitation of the voltages of the field ihaping Strips. Thit is
only & drafl version, but it wotki. It computes foi an 'nnstaggeted' dat& set asymmetriei of dtifUimes
at the dilTetent witet (see [DobSO]). Foi optimal voltages all asymmetries ihonld be close to seto.



Figure 3: The calculation of the electric field of the drift chamber with the finile difference Code
PROFI: scheme of the input /outpul files and the Jobs which have to be submilted.

Last, bat not least we piovide a üst of all data sets relevant foi the calcalation of the electiic field
inside the ZEUS FTD/RTD. These dalasets ate declated to be 'hol?' to the DESY data tet Wartung
system. Thetefoie they shonld be available duritig the next 3000 days.

DATA SET NAME
F12DOB.DF2M1S
F12DOB.DF2M2S
F12DOB.DF3M2S
F12DOB.EFLD.SF2M1S
F12DOB.EFLD.SF2M2SH
F12DOB.EFLD.SF3M2SH
F12DOB.RF2M2S.I1000
F12DOB.RF2M2S.I6000
F12DOB.RF3M2S.I3000
F12DOB.RF3M2S.I6000
F12DOB.PDS.PROFI62
FI2DOB.PDL.PROFI62
F12DOB.WIRES
F12DOB.ZZ.PDS.PROFI62.B900907
F12DOB.ZZ.WIRES.B900111

CONTENT OF THE DATA SET
Example of a diiect access file
Example of a diiect access file
Example of a ditect access file
Example of a sequential file
Example of a sequential file
Example of a sequential file
Example of a RETT file
Example of a RETT file
Example of a RETT file
Example of a RETT file
PROFI souice library
PROFI load library
Required foi #ASYM
PROFI souice libraiy, backup
Backup ofF!2DOB.WIRES

3 Calculation of the magnetic field

We do not calculale the magnetic field, but instead retrieve it fiorn the best data available.
As shown in figure 4, the letrieval of the magnetic field from the FRASCATI field table JENEA85]

is performed with the subroutines BREAD, BLOCAL, BFIELD, GLOBAL, VLOC and ROTATE.
Hete BREAD and BFIELD are the only loutines which use the FRASCATI table dilectly; the othei
ones transform between global and local coordinates.

Foi the future, it is icquiied to snbltitute the old FRASCATI data by more realislic ones (e.g. the
calculation* of F. Coriivean, [Con90]). This is done simply by adapting the BREAD and BFIELD
routinet and by leplacing the input file, from which TRRPNEW gets the magnetic field

4 Modelling of the drift process

The progtam package TRRPNEW (SchneiST], [Dob90j is oui instrumeot to roodel the electton drift
ptocess inside the ZEUS fotward diift chambeis. In fignre 4 we show the hier&chy of its »abtonline*.
The parU of Ihe code which aie Urne consuming have vector versions; they aie denoted by V. As
one sees, the mosl of th* Urne consumed foi the calculations is concentrated in the thiee subrontines
VELOC, ASIMP and TIMES. The gronps of toutines which aie lesponsible foi Ihe retiieval of the
electric field and the magnetic field are matked by Ihe two larger boxes E-RETR and B-RETR.

Betöre a desciiption 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 modifkations. We Start with the level l,
that aie the subrontines, which aie called ditectly by the main program:

1. INTEST: Here the steering parameters for the execntion of a piogram tun are tead.

2. GASDAT: Serves to piovide the data of the gases uied.

3. BREAD: Inpnt of the magnetic field table. AI the moment, the FRASCATI data [ENEA85]
foi ZEUS are taken.



4. READSE: Readi the electric field data of PROFI / MAFIA. Foi teuoni of compatibility
and poitability they are not taken ditectly from a PROFI/ MAFIA direct access fiU, bnt
ttom a sequential file (c.f. section 2).

5. WIRFLD; Calculales Ihe electric sutface fields at the six sense witei.

6. LININl: Initialiies the data sltuclnres to compute the space diifttime telations (tequited
for calibtation putposes) in the subtoutine TIMES.

7. TRRPV: Interpret* the stecting patameters requiied to calculale the dtift trajeclories and
starts the calculation of the ttajectoiiei.

S. SDRINI: Inilialiiei the itoiage atea for the space dtifltime telationi.

9. TIMES: Calculates fiom the ttajectoty data a complete table of sptce dtifttime telationi
(SDR Üble).

10. SDROUT: Writ«i a SDR lable to an external file.

11. PLTRAJ: Displays the calcnlaltd trajeclories graphically.

12. TRAOUT: Wiitei the ttajectoty data lo an exletnal file (trajeclotjr card) if desired.

On level 2 of the subroutines we h»T«:

• CROSS and SPLIN3: In CROSS the gas cross sections aie calcnlated explicitly. The tontine
SPLIN3 of the CERNLIB JCERN88] i> used by both CROSS and GASDAT (see abov«) for a
ipline interpolation.

• DRIFTV: Detetmine* the path of a trajectoty using the electric and magnetic fields.

• DHOM: If one wants to ose s'homogeniied' magnetic field an aveiage (ovei the consideted cell
ciosi aection) U computed in this snbtoutine.

• ISMIN: Determination of the minimnm element of a vector. Foi bettet vectoritation this task
was decottpled u a subiontine for Ui own.

The othet routin« are pattly giouped logethet accoiding to theit tasks (>ee figure 4):

• In the box E-RET H the toatinw fot the tettieval and intetpolation of the electric field are
contained. ELFLD interpolatet the electric field data tead by READSE ovei the grid osed by
PROFI / MAFIA. In thii connection FINDIN detertninei the grid indexea next lo the coniideted
point inside FTD/RTD, whereas the CERNLIB lontine FINT [CERN88] peifotmi a multi
dimensional Interpolation. FIELD is a dnmmy subtoutine which tepies«nts the conpling to the
field cakulalions of the 'wire progtam«' (c.f. [Dob90]).

• BOUNDS, VELOC and ASIMP4 letve fot the calculation of the drifl Uajectoiies. BOUNDS
checka whethet the considered ttajectory u itill inside th« FTD/RTD are» and itops the compu-
tation if the ttajectoty is going to leave the FTD/RTD cells. VELOC detetmines at an arbittaiy
point inside FTD/RTD the vectoi of the drift velocity by e»*luation of the equations detcribed
in [PalSad74], [SchneiST] and uses ASIMP4 to peifottn Integration) with the well known Simpson
tule.

• The box B-RETR conUins the subtoalines reqttired to ptovide the magnetic field read in
by BREAD. BFIELD deliveu the field in global ZEUS coordinates; it is converted to local
FTD/RTD cooidinates [Dob88] by BLOCAL with help of the transfotmations GLOBAL,
VLOC and ROTATE.

• SSCAN is needed by BHOM to define a gtid of points nniformly distribnted ovei a FTD/RTD
ctoss section. These points ate nsed to detetmine an avetage magnetic field at the consideted
cell ctoss aection. Figote 4: The hieratchy of the tnbioutines of the code TRRPNEW.



Beside this 'pytamid' of lootines we have some subpiograma nteded by tools lequited foi the intet-
prelation of the data:

• SDRIN: Input of a SDR table for futthei actions.

• TRAIN: Input of a tiajectory caid for fuithet actions.

• VDEFF: Determination of an estimated effeclive dtift »elocity fiom a calculated SDR table,

The main tools existing at the moment aie the program (t)COMWIR for the compalison of the space
diifltime telations at the diiTerent wires of one cell section and the program (t)COMTAB fot the
compalison of the space dnfttime lelations of two dirterent cell seclions. Now & few words about the
naming conventions of the membe» of th« soutce libtaiy PDS.TRRPNEW:

1. Jobs start witK the lettei *#'. These membeis can be snbmitted directly to the batch qneues. Of
special inteiest are:

M einher Name
#TRSECT
#TRCELL
#COMWIR
#COMTAB
#BCORR
#COLOAD
#TRLINK

Purpose of the Job
Batch run of TRRPNEW (one cell section)
Batch run of TRRPNEW (several cell sections)
Batch «ecution of (S)COMWIR
Batch «ecution of (I)COMTAB
Application of cotrections foi high magnetic fields
Compiling and loading of a whole »ource libiary
Linking of main programs

2. Main programs and membets nsed for the Interactive version of TRRPNEW begin mth
the letter 'f. Most impottant is the Clisl (= Command list) fTRRPNEW to start the interactive
execotion of TRRPNEW. Thi* is achieved by the command

EXECUTE JTRRPNEW (01 shorter EX JTRRPNEW).

Other 'S-memben' are used duting the eiecution of JTRRPNEW. Don't changt tht mtmben tlftFILE
and tJOBFILE; they are rtquirtd in txaetly thii jhape to eniure a corrtct txtetition of f TRRPNEW.

3. All other membeis aie subrootinet belonging to the TRRPNEW source libiaiy. They have been
explained above.

Following this ovetview we give tnote detatled explanations of the usage of TRRPNEW, both interac-
tive and batch. Theie i> also a online help included in the interactive verston, which one can nst for
'learning by doing'.

Aftet stirting the CUst STRRPNEW with the command EXECUTE fTRRPNEW one has to
insert the sleering parameteis for the piogiam. Beside the genetal help (PFl) these paramete» aie
eiplained in ipecial panels (ptess the PF2-key); foi this reason we don't give additional explanations
here. A defanlt setting foi the paiameters is selected and inseited inlo the mün menu pressin g the
PFl2-key. A suitable setting of the patameters is a pietequisite to start Ihe program «ecution. In
case of inteiactive execntion, the patametets aie handed ovei via the member SINFILE and the data
set Fl2DOB.tINFILE. Foi batch eiecution they aie nsed to build a Job fiom the member SJOBFILE,
which contains a batch Job ikeleton.

To piepaie & batch Job press the PFS-key. Then yon will get into a member which contains a
complete Job ready foi Submission. It can be changed aibitiatily. Submit it and return to the main
menu with the PF9-key.
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Figme 5: Paits of the FORTRAN ontput of a TRRPNEW run.
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Fot the intei«ctive eiecntion it is necessaiy to allocate fiul the ttquited data sets. Allocate the data
seti wilh the PFlO-key; if adataset doesn't exisl, cieale it by piessing PFS. Aftei that the piogram
tun is initiated with the PF4-key. At in a batch Job, yon will get first some Information aboot the
ptogiam patameteri selected and the electiic field (see figuie 5). Then yon have to specify the GKS
output device (c.f. HELP GKS on DESY's IBM system), e.g.

Workstation type - 5003 and connection identifiet = l (fot an IBM gtaphic t er min al),
Workstation type = 4701 and connection identifiei = 52 (fot an ATARI äs IPS Workstation).

If you have specified 'GRAPHICS = YES' u steeting patametei, the trajectory generation is then
shown at the display (two 2D ptojections in space). Fot 'GRAPHICS = NO' the trajectoiies aie also
compnted, but not displayed. After l ha t you are prompted fot a continnation of Ihe tun. If yoa ipecify
'YES', then a SDR table and/or a trajectory catd is cteated (depending on the steeting patametets).
Otherwise, the tun is stopped imtnediately and you will return to the main menu.

Now a few wotdi to the FORTRAN Output shown in figuie 5, The main purpose of Ihis prinlout
a to check the program running. Each snbtoutine ptints a conttol Statement duting its execution,
e.g. 'READSE: INPUT OF ELECTRIC FIELD'. The only physics contenl is the Information aboul
th« tutface field s at the six sense wires (much moie detaila on the physici of the dtift chamber ate
contained in the shape of the dtift ttajectoties and in the SDR table geneiated). As desciibed in
[Dob90], appendix C, fot each sente wite the electiic field is detetmined äs avetage ovet a circle
atound the consideied wite. Fot the dißeient tadii (t = 0.009mm, ..., t = 0.000mm) the minimum
values EMIN, Ihe maximum valuei EMAX and the avetage valnes EAVE aie printed. Fnitheimote,
an estimation of the electtic field s at the snifaces of the sense wit« is given (ESUR). Ftom the ESUR'i
at the tadii i=0.009mm, r—0.008mm and r=0.007mm we get the final eitimation of the suiface field
(ESURAV) äs an avetage.

The last impottant point is the eomparison of SDR tables. The cottesponding submenu K teached
by piessing the PF8-key. You can compate two SDR tables (c.f. [DobSO]), appendix B) wite by wir«:
Insett simply the names of the data sets conlaining the SDR tables to be compared in the submenu
and ptess PF6. The typical ptintoul is shown in figuie 6. The different 'columns' teptesent the six
sense wiies, wheteas the 1J 'iows' have to be identified with diffeient 'maximum distances' coveted by
the compatison. Mote in detail, the printed number IMAX is lelated to the 'maxirnum distance' by

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

whete the maximum distance has to be measnied perpendicular to the plane of the potential wiies
and with tespect to the sense wite consideted äs in [Dob90], appendix B. Fot each maximum distance
and each wite we have the maximnm difference MAXDIFF and the mean squate loot X2DIFF of the
diffetences of the dtifttimei, both printed in units of nanoseconds. At the end of the comparison, an
avetage eJFeclive dtift velocity is estimated ftom all used space dtifttime telations and ptinted.

The whole ptocedute desctibed is peifotmed twice: once fot all angles of incidence of the ptimaty
ttack (-30°,.., +30') and a second Urne tot vanishing angle of incidence.

Fot some putposes (e.g., the optimiiation of the opetational voltages of the field shaping sttips,
study of the inhomogeneity of the tpplied magnetic field) it ii desitable to compate the space diifttime
telations of the diflfetent wiies of one'SDR table. TMs is achieved by insetting Ihe name of the data
set conlaining the desiied SDR table and pressing the PF4-key in the sabmenn fot the comparison
of SDR tables. The ptoduced outpnt is similar to that one shown in figuie 6. The main diffetence is
that the maximum diftetences aie not calcnlated absolutely, but with sign to see the tendency of the
deviations between the diffeient wites. Thetefote we have instead of the declaration of MAXDIFF the
two diffeiences MAXDIFF and MINDIFF.

To avoid additional difnculties, fot one SDR table only eqaal-staggeted wiies aie compaied: wiie
2, 4 and 6 with tespect to wite 4 and wiie l, 3 and 5 with tespect to wiie 1. Because of this teason
the dilfetences at the wites 3 and 4 at« always teto.

11

SDRINI, INITIALIZATION OF SDR STORAGE AREA
X«XKKXKXKKXKKKXKXKXXKK»XM«X«KKXXKKKKXKKKX»KX

SDRIN. IHPUT OF SDR TABLE
IKKKXKXXKXXKXXKKKKXKXXXKXKXKKXXKKXKKKKKXXKKK

ALL ANGLES
HCOUNTS=
X2DIFF =
MAXDIFF:

ALL ANGLES
NCOUNTS=
X2DIFF .
HAXDIFFi

ALL ANGLES
HCOUMTS=
X2DIFF <
HAXDIFFi

ALL ANGLES
NCOUNTS=
X2DIFF i
MAXDIFF.

ALL ANGLES
NCOUNTS=
X2DIFF .
HAXDIFFi

ALL AHGLES
NCOUNTS=
X2DIFF <
HAXDIFFi

ALL AHGLES
NCOUNTS=
X2DIFF .
MAXDIFF.

ALL ANGLES
NCOUNTS=
X2DIFF .
MAXDIFF •

ALL ANGLES
NCOUNTS=
XZDIFF .
MAXDIFF.

ALL ANGLES
NCOUNTS=
X2DIFF >
MAXDIFF.

ALL ANGLES
NCOUNTS=
X2DIFF •
HAXDIFFi

ALL ANGLES
NCOUNTS=
X2DIFF .
HAXDIFFi

ALL ANGLES
NCOUNTS=
X2DIFF .
HAXDIFFi

OF
1
1
1

OF
1
1
1

OF
1
1
1

OF
1
1
1

OF
1
1
1

OF
1
1
1

OF
1
1
1

OF
1
1
1

OF
1
1
1

OF
1
1
1

OF
1
l
1

OF
1
1
1

OF
1
1
1

INCIDENCE
260
0.87
1.3«

2
2
2

INCIDENCE
390
1.11
1.95

2
2
2

IHCIDENCE
520
1.31
2.29

2
2
2

INCIDENCE
650
1.51
2.65

2
2
2

IHCIDENCE
780
1.71
Z. 99

2
2
2

INCIDENCE
910
1.92
3.37

2
2
2

INCIDENCE
1040
2.13
3.91

2
2
2

INCIDENCE
1135
2.28
4.10

2
2
2

INCIDENCE
1183
2.33
4.10

2
2
2

INCIDENCE
1209
2.36
4.10

2
2
2

INCIDENCE
1218
2.37
4.10

2
2
2

INCIDENCE
1ZZO
2.37
4.10

2
2
2

INCIDENCE
1220
2.37
4.10

2
2
2

IHAX=
260
0.87
1.34

IHAX=
390
1.10
1.81

IHAX=
520
1.30
2.15

IHAX=
650
1.48
2.51

IHAX =
780
1.67
2.83

IMAX=
910
1.87
3.19

IHAX=
1040
2.06
3.56

IMAX=
1133
2.19
3.84

IMAX-
1185
2.26
3.84

IHAX=
1220
2.30
3.84

IHAX=
1239
2.33
3.84

IMAX=
1243
2.34
3.91

IMAX=
1243
2.34
3.91

3
3
3

3
3
3

3
3
3

3
3
3

3
3
3

3
3
3

3
3
3

3
3
3

1
3
3

3
3
3

3
3
3

3
3
3

3
3
3

10
260
0.86
1.33

15
390
1.05
1.76

20
520

1.19
2.26

25
650
1.31
2.62

30
780
1.42
3.06

35
910
1.54
3.58

40
1040
1.67
4.11

45
1130
1.82
4.55

50
1182
1.95
4.96

55
1216
2.05
5.33

60
1234
2.11
5.67

65
1238
2.12
5.80

70
1238
2.12
5.80

MAXCOUNTS=
4 260
4 0.86
4 1.33

MAXCf)UNTS=
4 39t)
4 1.05
4 1.76

HAXCOUNTS=
4 520
4 1.19
4 2.26

HAXCOUNTS=
4 650
4 1.31
4 2.62

HAXCOUNTS=
4 780
4 1.42
4 3.06

MAXCOUNTS=
4 910
4 1.54
4 3.58

HAXCOUNTS=
4 1040
4 1.67
4 4.11

MAXCOUNTS=
4 1130
4 1.82
4 4.55

NAXCOUNTS=
4 1182
4 1.95
4 4.96

MAXCOUNTS=
4 1216
4 2.05
4 5.33

HAXCOUNTS;
4 1234
4 2.11
4 5.67

MAXCOUNTS=
4 1238
4 2.12
4 5.80

MAXCOUNTSs
4 1238
4 2.12
4 5.80

5
5
5

5
5
5

5
5
5

5
5
5

5
5
5

5
5
5

5
5
5

5
5
5

5
5
5

5
5
S

5
S
5

5
5
5

5
5
5

260
260
0.87
1.34

390
390
1.10
1.81

520
520

1.30
2.15

650
650
1.48
2.51

780
780
1.67
2.83

910
910
1.87
3.19

1040
1040
2.06
3.56

1170
1115
2.20
3.84

1300
118.5
2.26
3.84

1430
1219
2.30
3.84

1560
1238
2.33
3.84

1690
1242
2.33
3.92

1820
1242
2.33
3.92

6
6
6

6
6
6

6
6
6

6
6
6

6
6
6

6
6
6

6
6
6

6
6
6

6
6
6

6
6
6

6
6
6

6
6
6

6
6
6

260
0.87
1.38

390
1.11
1.95

520
1.31
2.30

650
1.51
2.66

780
1.71
2.99

910
1.92
3.37

1040
2.13
3.91

1135
2.28
4.10

1183
2.33
4.10

1209
2.36
4.10

1218
2. $7
4.10

1220
2.37
4.10

1220
2.37
4.10

«XKXXXXXXXVXKXKKMXXKKXKKXKXKXMKX

AVERAGE EFFECTIVE DRIFT VELOCITY,
(ALL ANGLES OF INCIDENCE)
XXKftXXXKXKXKXXKKXKXKftKKXXXXKKKttK

36.810287S HIKROHETERS/NANOSECOND

Figuie 6: The compamon of two SDR lables: output data fot all angles of incidence of the incoming
paiticle.
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At the end of this section, again the lisl of the 'holy' data sets belonging to TRRPNEW:

DATA SET NAME
F12DOB.ODB.SF2M2SH
F12DOB.ODB.SF3M2SH
F12DOB.CARD.DAT
F12DOB.GHH.DAT
F12DOB.PDS.TRRPNEW
F12DOB.PDL.TRRPNEW
F12DOB.PDL.TRRPNEWV
F12DOB.BMAP
F12DOB.SINFILE
F12DOB.ZZ.PDS.TRRPNEW.B900918
F12DOB.ZZ.BMAP.B900910

CONTENT OF THE DATA SET
Exunple of a SDR table
Ex&mple of a SDR table
Ex&mple of a trajectory c&id
Example of a graphics metafile
TRRPNEW lource library
TRRPNEW load library
TRRPNEW load library, vectori*ed
Frascati magnelic field data
Inpul for Interactive TRRPNEW
TRRPNEW source libraiy, backup
Frucati magnetic field, backup
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