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V ersion Changes

Changes from V ersion 2.0:

- Added App endices

Janet Seyb oth, Decem b er 7, 2009
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Changes from V ersion 1.1:

- Added new sections:

Database Initialization b efore a New RHIC Run P erio d

Database Up dates Once Run Starts

FTPC V oltage Status

- In the Gain Scan section

The sp ecial set of Ftp c p oin t histograms used to ev aluate Ftp c gain scan runs

are created and �lled when bfc [1] option 'fgain' is included in the

reconstruction c hain

The ano de v olage settings for 2006 ha v e b een added to the list of v oltage settings.

- Changes and additions in the Slo w Con trol section:

The slo w con trol arc hiv es can only b e accessed b ehind the starp �rew all

- Changes to the Laser Calibration section:

Laser runs are reconstructed with a 'p erfect' gain table and with

adjustAv erageW est = adjustAv erageEast = 0.0

The inner catho de correction is applied

Changed lasertest single.C and lasertest.C macro argumen ts

- In the Gain T ables section:

With the adv en t of D A Q1000, the NoiseFinder programs can b e run on the

rcas mac hines.

- Remo v ed all information whic h w as mark ed as obsolete in v1.1

- T ext in red or mark ed with a red ?? is still b eing w ork ed on

Janet Seyb oth, 2009-08-07
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Changes from V ersion 1.0:

- Added T able of Con ten ts and List of Figures.

- Up dated \Laser Calibration" to re
ect implemen tation of StFtp cCalibMak er.

Information ab out Lase rMak er no w in \Obsolete".

- Added some additional information ab out macros used for \Rotation Calibra-

tion".

vi



1 FTPC Con tacts

FTPC Hardw are/Ops: Alexei Leb edev, BNL.

Con tact information: (631)-344-3101 (O�ce)

FTPC Homepage at BNL: http://drupal.star.bnl.gov /STA R/su bsys /ft pc

Access to FTPC Computers at BNL:

Janet Seyb oth, MPI

T erry T arno wsky,Mic higan State Univ ersit y

Ask ab out username/passw ord for ST AR protected area or o�ine database bro wser.
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2 Before Run/Start of Run

2.1 Database Initialization b efore a New RHIC Run P erio d

The ST AR o�ine database is a MySQL database [2]. It con tains all the time-

dep enden t parameters needed for reconstruction. The top-lev el structure is the do-

main . The t w o rev elen t domains for the FTPC are Calibrations ftp c and Geome-

try ftp c. Eac h domain con tains timestamp ed[3 ] table en tries. The MySQL times-

tamps are in GMT. Eac h table has a header structure and a data structure whic h

con tains data �elds. The data structure is de�ned b y an idl �le. The idl �les are in

the ST AR program library branc h StDb/idl .

Before a new run p erio d starts, new ftp cAmpSlop e, ftp cCo ordT rans and ftp cGas

tables m ust b e en tered in to the Calibrations ftp c database with the "initial" times-

tamp for the up coming run y ear whic h Jerome announces b efore a new run y ear

starts.

The ftp cAmpSlop e table m ust con tain the 'p erfect' gain table. In 'p erfect' gain table

all en tries = 1.0.

In the ftp cCo ordT rans table the observ edV ertexO�setX and observ edV ertexO�setY

data �elds m ust b e set to 0.

In the ftp cGas table the follo wing data �elds set:

temp eratureDi�erence = adjustAv erageW est = adjustAv erageEast = 0.0

defaultT emp eratureW est = defaultT emp eratureEast = 25.0

p ercen tAr = p ercen tCO2 = 50.0
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The instructions for initializing these database tables are in App endix A.

2.2 Gain Scan

The purp ose of a gain scan is to v erify the b est op erating v oltage for the FTPC

ano des. This should b e done at the start of y early data taking. The FTPC QA

histograms for cluster c harge, max ADC, trac k residuals, and m ultiplicit y are the

primary sources of information.

In the c harge and max ADC plots, if the gain v oltage is to o high these distribu-

tions will sho w deviations from their Landau-lik e b eha vior.

The reconstructed m ultiplicit y v ersus gain v oltage should demonstrate a rapid rise

follo w ed b y a plateau ab o v e some saturation v oltage. This plateau has NOT b een

seen, so the primary factor in deciding the gain v oltage is one at whic h the electronic

in tegrit y of the FTPCs are not compromised. In other w ords, use a safe op erating

v oltage. A gain scan from 1750-1850 V should co v er an appropriate range.

Reconstruct � 500 ev en ts for eac h gain scan v oltage setting using the standard re-

construction c hain [4] plus the "fgain" option. When the "fgain" option is used, the

sp ecial set of Ftp c hit and trac k histograms used to ev aluate the Ftp c gain scan runs

are created and �lled. These histograms will b e included in the *.hist.ro ot output �le

and can b e con v erted to a *.ps �le with the 'bfcread hist to ps.C' [6] macro.

Mo di�cation to the ano de v oltages ma y b e necessitated b y c hanges in RHIC en-
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ergy or luminosit y .

Ano de v oltages for previous runs:

� 2001 Au+Au, 200 GeV: 1825 V (after a grounding problem w as �xed, the v olt-

age w as lo w ered in subsequen t y ears due to impro v ed gain at a lo w er v oltage.)

� 2003

d+Au, 200 GeV:

Da ys 1-50, 1800 V.

Da ys 51-87, 1760 W, 1750 E.

pp, 200 GeV:

Da y 88-End, 1800 V.

� 2004

Au+Au, 200 GeV:

1775 V ! 1800 V. ??

Starting 2/20/04, 1760 W, 1750 E.

Au+Au, 62.4 GeV:

Da y 70-92, 1760 W, 1750 E.

Da y 92-End, 1800 V.

pp, 200 GeV:

1800 V.
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� 2005

Cu+Cu, 200 GeV:

Starting 1/12/05, 1800 V ! 1775 V on 1/27/05.

Cu+Cu, 62.4 GeV:

1775 V.

Cu+Cu, 22 GeV:

1775 V.

pp, 200 & 400 GeV:

1775 V.

� 2006

pp, 200 GeV:

Starting 1/03/06, 1775 W, 1775 E

pp, 62 GeV:

Starting 6/06/06, 1775 W, 1775 E

� 2007 ??

� 2008 ??

� 2009 ??

2.3 Database Up dates Once Run Starts

F or ph ysics runs, the 'uSecondsP erTimebin' v alue (used in StFtp cClusterMak er for

�nding clusters) is normally calculated from the RHIC clo c k. If no RHIC clo c k v alue is
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a v ailable for a run, the default v alue is tak en from the Calibrations ftp c/ftp cElectronics

database table.

Whenev er the RHIC clo c k c hanges for ph ysics running (this can happ en when

either the b eam energy or the b eam sp ecies c hanges), recalculate the 'uSecondsP er-

Timebin' v alue and en ter the new v alue in to Calibrations ftp c/ftp cElectronics [5].

3 During/After Run

3.1 Slo w Con trol Arc hiv e

The Slo w Con trol Arc hiv es are b ehind the starp �rew all. They can ONL Y b e accessed

from a computer in the starp domain.

FTPC op erational information is stored in the slo w con trol arc hiv e. This is ac-

cessible from http://www.star.bnl.gov ! Exp erimen t ! Subsystems ! FTPC

! Slo w Con trol ! FTPC Slo w Con trol Monitor . This information can b e view ed

graphically or as a spreadsheet. T ext information is also stored in the o�ine database,

accessible from http://www.star.bnl.gov ! Computing ! DB Bro wsing In terface

! ST AR DB Bro wser ! Calibrations ! Calibrations ftp c.

Esp ecially imp ortan t quan tities are FTPC extra temp eratures and the ano de or cath-

o de v oltages. V arious FTPC problems can often b e traced to malfunctions that man-

ifest as discon tin uities in these quan tities. The b est w a y to c hec k this is to examine

them graphically from the Slo w Con trol arc hiv e.
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A t the conclusion of ph ysics running (but b efore data reconstruction b egins), the

en tire run should b e examined for discrepancies that ma y ha v e b een missed. FTPC

temp eratures are a priorit y b ecause incorrect temp erature readings cause clusters to

b e reconstructed in the wrong p ositions, making the data useless. T emp erature prob-

lems in the o�ine QA manifest as a shift in the radial step and/or an irregularit y in

the c hargestep.

Starting in Y2006, the FTPC a v erage gas temp eratures are calculated from the extra

temp eratures only; the b o dy temp eratures are no longer used. There are 7 usable

readings for FTPC East and 6 for FTPC W est.

Other v alues to c hec k include ano de and catho de v oltages for the en tire run.

The information for the gas system is stored in the o�ine database in Calibra-

tions ftp c/ftp cGas . Whenev er the v alue for an y of the ftp cGas table data �elds

c hanges, a new time-stamp ed table en try m ust b e added to the database [5].

3.2 Laser Calibration

The FTPC laser system is in tegral for c hec king the gas comp osition and

�!

E x

�!

B cor-

rections. A c hange in laser t

0

ma y also b e detected (laser and data t

0

's are di�eren t).

The gas comp osition for the FTPC is k ept at a 50%-50% mixture of Ar and CO

2

.

There are a maxim um of 15 laser trac ks p er FTPC, 5 eac h in three laser sectors. The

laser sectors corresp ond to FTPC hardw are sectors 2, 4, and 6. In eac h sector are 3

straigh t trac ks that run parallel to the b eam pip e, at a sp eci�c radius, and 2 inclined

(diagonal) trac ks. The measured radial p ositions of the 3 straigh t trac ks are 11.91
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cm, 19.55 cm, and 28.56 cm from the b eam line. Related diagrams can b e found at

http://www.star.bnl.gov ! Exp erimen t ! Subsystems ! FTPC ! Calibrations

! Laser System.

If the gas comp osition has c hanged dramatically and p ermanen tly , see the section

regarding the \DriftMapMak er" for further information.

Laser runs are tak en ev ery few da ys during the run, or as needed. Once a run is

tak en, sev eral h undred ev en ts ( � 200 minim um) from the *.daq �le should b e pro-

cessed through bfc.C using the c hain options in [7]. A �le called debug.ini [8] m ust

b e presen t for laser analysis. A sample debug.ini �le is lo cated in

$ST AR/StRo ot/StFtp cCalibMak er/examples. Additionally , other parameters than

those necessary for data �les are used. F or example, a 'p erfect' gain table is used, no

gas temp erature adjustmen ts are applied and LaserT rac king is used. These settings

are automatically used when the 
aser option is included in the bfc [1].

This will pro duce sev eral ro ot �les, including a \*laser test.ro ot" �le, unless the out-

put �lename is c hanged in \debug.ini". The \*laser test.ro ot" �le is used in the next

step as the input for StFtp cCalibMak er.

The macros in StFtp cCalibMak er analyze the laser �le pro duced b y the c hain used

in the bfc.C macro with the laser ('
aser') and debug ('fdbg') options enabled. These

macros can b e run b y adding $(ST AR)/StRo ot/StFtp cCalibMak er/macros to

the Ro ot.MacroP ath: in y our .ro otrc �le.
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StFtp cCalibMak er plots the results from the 'bfc.C' c hain, but includes corrections

for temp erature, pressure, clo c k frequency , and magnetic �eld.

The t w o macros 'lasertest single.C' and 'lasertest.C' analyze the \*laser test.ro ot" �le

with the appropriate corrections and output sev eral other �les. The command line

parameters for these macros are:

� FTPC (1, FTPC W; 2, FTPC E),

� Laser sector (1, 2, or 3),

� T rac ks, (0 - incline 1, 1 - straigh t, 2 - incline 2, 3 - all),

� Gaussian �t (0 or 1),

� � t

0

( � 0.1, 0.2, � s)

� �gas (or �g) ( 0.1, 0.2, % gas, ex. 0.1 = 50.1% Ar, 49.9% CO

2

)

� � T emper atur e (or �T) (default = 0)

� B-Field (-1, 0, +1)

A t least one of the t w o quan tities � t

0

or �g should b e non-zero, otherwise prop er

database v alues ma y not b e acquired. T o run � t

0

and �g b oth equal to \zero", use

a small, non-zero quan tit y for one of them (for example, 0.000001).

The only di�erence b et w een the t w o macros is that 'lasertest single.C' only runs

o v er one user de�ned selection of � t

0

and �g, whereas 'lasertest.C' iterates through

man y v alues and outputs results for eac h selection (this range can b e user de�ned in

the co de).
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Figure 1: P age 1, clo c kwise from upp er left: Laser ADC vs. radial p osition in the

FTPC; # hits on trac k; Phi p osition; Laser radial p osition vs. z-p osition.

The output from the \lasertest*.C" macros includes an additional ro ot �le, a log

�le with residuals and trac k p ositions, and a p ostscript (ps) �le con taining sev eral

histograms plotted from the ro ot �le. These �les are lab eled with the particular � t

0

and �g v alues used. The most imp ortan t plots in the ps �le are on the �rst, second,

and third pages. They include:

Figures 1, 2, and 3 are from 2004 AuAu, run 5006004 with no c hange in � t

0

and

�g (in realit y , a c hange of 0.00001 in �g).
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Figure 2: P age 2, clo c kwise from upp er left: x, y , phi, and r laser trac k residuals
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Figure 3: P age 3, clo c kwise from upp er left: r, phi, y , and x laser trac k residuals vs.

radius
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The straigh t b eams are used to c hec k the gas comp osition, temp erature corrections

and the laser t

0

. Since the inner b eam has the longest drift distance, it will b e more

a�ected b y c hanges to the gas comp osition and temp erature corrections. Con v ersely ,

the outer b eam will not b e as a�ected b y the gas comp osition, but will b e in
uenced

more b y c hanges to the laser t

0

[11]. Ideally , the p ositions of the straigh t trac ks will

agree (or b e close to) the theoretical p ositions with no c hange in either � t

0

or �g. If

that is not the case, iterating through v arious v alues of � t

0

and �g is required. If the

straigh t b eams are found to b e in the prop er lo cation after an y c hanges greater than

� 0.5, this is probably in error, or a serious problem exists with the gas regulation or

electronics timing.

A macro called 'laser 2d p os.C' uses the log �les con taining residuals and trac k

p ositions from 'lasertest.C'. All the log �les should b e com bined in to one �le ('cat'

command), and used with this macro. The macro will pro duce a 2-D histogram of

� t

0

vs. �g for all three straigh t trac ks [options (\d",\colz")], with colors represen ting

the di�erence b et w een the theoretical p ositions and the measured p ositions (Figure

4). Ideally , the smallest di�erence lies at, or close to, (0,0), or less than � 0.1 a w a y

from that p oin t.

Additional do cumen tation ab out these and other macros from \StFtp cCalibMak er"

can b e found at http://www.star.bnl.gov/pu bli c/ft pc/S oftw are /Cal ibra tion /

StFtpcCalibMaker.html

The residuals of the inclined trac ks are used to c hec k the

�!

E x

�!

B corrections. If the

�!

E x

�!

B corrections are accurate, the residuals vs. radius (Figure 3) for the inclined

trac ks should b e relativ ely straigh t, and cen tered around zero. Dra wing a v ertical line

13



Figure 4: Di�erence b et w een theoretical and reconstructed radial p ositions for the 3

straigh t laser trac ks as a function of � t

0

and �g
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from zero should in tersect the residual range for all hit p oin ts. If the applied � t

0

and

�g v alues are correct, the residuals should b e at a minim um v alue when compared

to other settings.

F rom y ear-to-y ear the laser in tensit y has b een declining. A t lo w er in tensities, 
uctu-

ations will increase and the residuals b ecome w orse. This can b e seen in the plots of

2003 d-Au, 2004 Au-Au, and 2005 Cu-Cu ( http://www.star.bnl.gov/p rote cted /

ftpc/tjt/Laser_Runs_Over_ the_ Yea rs/ ) and 2006 pp, 2007 Au-Au, 2008 d-Au

( http://www.star.bnl.gov/p rote cted /ft pc/j cs/L aser _Ru ns_O ver_ the_ Year s/ ).

Remem b er, data and laser t

0

's are not the same. One cannot use laser data to

determine if the data t

0

has c hanged.

3.3 D A Q Mask

The D A Q exp ert (T onk o) ma y ask for a masking �le to disable noisy electronics. This

is pro duced in a similar fashion to the gain tables, using the \GetGain" program (see

\Gain T ables"), except the masking �le is created from the macro 'W riteDaqFlagg.C'.

The concern with utilizing a D A Q mask is that noisy electronics ha v e b een kno wn

to �x themselv es. It ma y also b e p ossible to �nd useable clusters in these areas,

regardless of the noise. This should b e studied in the future. When these pads are

mask ed out b y D A Q, they app ear in the FTPC QA plots as dead regions, so there is

no w a y to ensure that they are still \bad" without remo ving the mask.

A represen tation of the FTPC D A Q mapping can b e seen in Figure 5. A similar

15



Figure 5: FTPC D A Q P ad Num b ering Sc heme

graphic (Figure 6) sho ws the FTPC RDO (readout b oard) n um b ering.

3.4 Gain T ables

Dead and noisy electronics reduce FTPC trac king e�ciency . Dead areas can b e cor-

rected with e�ciency results from em b edding, but noisy electronics can cause prob-

lems when reconstructing data. The solution is to mask out these noisy electronics

after data taking, but b efore data reconstruction. This is accomplished using a gain

table. The gain table m ultiplies eac h pad b y a calculated gain factor. If a pad exceeds

a user de�ned noise cut, the gain factor is set to 0 and the noisy pad is no w a \dead"

region.
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Figure 6: FTPC RDO Num b ering Sc heme
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Because the p ercen tage of bad FTPC electronics c hanges o v er the course of a run, it

is probable that m ultiple gain tables will b e required. Changes in either FTPC that

w ould necessitate a new gain table include, but are not limited to:

� Loss of an RDO b oard.

� Man y new and p ersisten t dead/noisy regions.

Creation of a gain table requires three steps. The requisite programs are:

� GetGain (input is a pulser *.daq �le)

� FindNoise (input is a data *.daq �le)

� W riteAmpSlop e.C

All programs are part of the FTPC online soft w are library , whic h is lo cated on virgo-

run09.starp. When y ou login as 'ftp ccrew' the FTPC online library en viromen t will

automatically b e set up for y ou.

With the adv en t of D A Q1000, the R TS (Real Time System) library has b een mo v ed

to the ST AR program library in StRo ot/R TS . Since then all FTPC online library

programs can b e run on the rcas mac hines. It is no longer necessary to cop y *.daq

�les from the rcas disks to the virgo-run09 disk.

\GetGain" reads the pulser daq �le and creates \Gain.ro ot", and \Gain.ps" in y our

w orking directory , \GainT able.dat" in the \gain table" sub directory . \FindNoise"

uses the \GainT able.dat" �le and implemen ts a noise cut to mask the bad electron-

ics. It creates the �les \NoiseCorrected Gain table.dat" in the \gain table" directory ,

18



and \NoiseFinder.ps" in the w orking directory . The �rst time running FindNoise

should b e done without a noise cut. The noise cut is decided b y lo oking through the

�rst 20 pages of the NoiseFinder.ps �le and c ho osing a cut that is a sev eral coun ts

ab o v e the signal, but that e�ectiv ely eliminates most noisy c hannels. Once the c hoice

of noise cuts is made, one can rerun FindNoise with the cut implemen ted (-Exxx

-Wyyy; xxx, yyy (ex. xxx = 200) can b e same or di�eren t cuts, but for symmetric

collisions systems and similar FTPC gain v oltage, they will b e the same.) The sig-

nal will c hange dep ending on collision system or energy , so the noise cut should b e

determined again if either c hanges. As men tioned previously , it should b e studied if

noisy areas yield go o d clusters. If there is no negativ e a�ect, or ev en a net p ositiv e

a�ect from not remo ving noisy electronics, pro duction using gain tables without

a noise cut ma y b e an option.

W riteAmpSlop e.C reads the NoiseFinder GainT able.dat as input and writes

out ftp cAmpSlop e.C . This is the �le that is uploaded to the database. It m ust b e

named ftp cAmpSlop e.C [5].

3.5 Rotation Calibration

The 2 FTPCs use trac ks to indep enden tly reconstruct the primary v ertex. These

FTPC v ertices will not b e iden tical to the TPC v ertex due to sev eral factors. F ac-

tors include c hanges in t

0

(a�ects z-v ertex comp onen t), the long lev er arm of FTPC

trac ks to the primary v ertex, and a sligh t ph ysical shift (or rotation) ab out the FTPC

moun ting p oin ts. This sligh t shift is exacerbated b y the long lev er arm when pro ject-

ing trac ks to the primary v ertex, resulting in an o�set of sev eral millimeters in the
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transv erse (x, y) plane. This o�set needs to b e corrected to ensure that the FTPC

and TPC v ertices matc h as closely as p ossible.

T o ascertain the o�set v alues, sev eral thousand ev en ts ( � 10,000) from test pro duction

data, should b e examined. This test pro duction can b e obtained b y asking Jerome

Lauret and Lidia Didenk o. Once the �les are in place, the QA histogram (found in

the *.hist.ro ot �les, Ev en tQA) STEMBQaVtxFTPCE[or W]Tp cXY should b e

dra wn. The *.hist.ro ot �les can b e added together with the macro bfcread hist �les add.C

[6]. The input for this macro is a text �le that lists all the *.hist.ro ot �les to b e added.

Redirecting the output of an \ls" of all the *.hist.ro ot �les to a text �le will create

the input �le. Other command line parameters can b e found in the header of the

macro itself [6].

There are t w o v ertex histograms, one for eac h FTPC. T aking the x and y pro jec-

tion of eac h of these yields a 1-D histogram with a Gaussian pro�le that sho ws the x or

y v ertex hit distribution. The o�set is the mean of a Gaussian �t to these histograms.

Due to some confusion with the x, y co ordinate de�nitions, the negativ e of b oth x

v alues obtained from the Gaussian mean should b e used in the database (eg. x ! -x).

Once these v alues are in the database, the same ev en ts should b e repro duced with

the newly implemen ted corrections. The Gaussian mean should b e closer to 0, and

under 1 mm.

In 2004 it w as disco v ered that the reconstructed FTPC v ertices w ere di�eren t

for v arious ST AR magnetic �eld settings. There app eared to b e an almost indep en-
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den t, orthogonal shift in the v ertex p osition for eac h FTPC (one mo v ed mostly in

the x-direction, the other in the y-direction). When the magnetic �eld p olarit y w as

returned to its initial setting, the reconstructed FTPC v ertices almost, but not quite,

returned to their initial v alues. This could p ossibly b e due to a small mo v emen t of

the en tire ST AR detector and magnet coils due to a c hange in the force v ector after a

p olarit y 
ip. The TPC has rep orted a minor unexplained e�ect that ma y b e related

to this issue.

The solution w as to p erform this rotation calibration after ev ery c hange in the mag-

netic �eld con�guration. Instead of one o v erall data sample, sev eral w ere used, one

from eac h magnetic �eld setting. These data samples are all pro duced with the rota-

tion correction o� (0, 0).

This pro cedure m ust b e done ev ery time the FTPCs are remo v ed and replaced from

the detector, and the result should b e c hec k ed for the case where the FTPCs are not

remo v ed.

3.6 FTPC Cluster Radial Step

The useable, inner v olume of the FTPC b egins at appro ximately 7.80 cm from the

b eam line. Therefore, go o d, reconstructed clusters should not b e found at distances

smaller than 7.80 cm. There are a small amoun t of bad clusters, either from electronics

noise, b eam bac kground, or other sources, that are reconstructed b elo w 7.80 cm. A t

� 7.80 cm, there is a rapid rise in the cluster coun t, seen in Figure 7.

Figure 7 is the FTPC radial step (also referred to as cluster radial p osition). The
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Figure 7: The FTPC cluster radial p osition (radial step) at � 7.8 cm, the start of

the inner v olume of the FTPC.

half heigh t of the radial step should b e at 7.80 cm and b oth FTPCs should ha v e

the radial step in the same p osition. Some leew a y exists, the radial step ma y b e at

7.79 or 7.81 cm (b oth FTPCs should trac k together), but larger deviations indicate

a problem. If the radial step is not at � 7.80 cm, the most lik ely culprits are bad

temp erature measuremen ts, or a c hange in t

0

. A problem with the catho de or ano de

v oltages can also cause a c hange in the cluster radial p osition. (The data in this �gure

is from Run 8345052. 730 ev en ts w ere reconstructed using t

0

= 2.73)

Because it is an imp ortan t indicator of o v erall FTPC health, the radial step plots

are included in the QA histograms. When c hec king the p osition of the radial step,

one should use a sample of sev eral thousand ev en ts.

If there is a deviation in the p osition of the radial step that b oth FTPCs share,

the lik ely culprit is a c hange in t

0

. A t

0

c hange will manifest in an y repro duced data

as a shift in the radial step p osition prop ortional to the c hange in t

0

. T est data should
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b e examined for this p ossibilit y b efore real data pro duction b egins.

If the radial step has shifted in a dissimilar fashion for one or b oth FTPCs, it is

lik ely related to temp erature readout or v oltage problems. If there is a problem with

the v oltages, it will b e apparen t from the QA �les or b y c hec king the SC database.

This t yp e of problem is corrected during the run.

If there is a temp erature problem that do es not a�ect a large data sample, these

runs should b e mark ed as un usable. If it a�ects a large p ortion of the data, it is

p ossible to enable a temp erature o�set that \fudges" the p osition of the radial step.

This is an option of last resort.

3.7 t

0

The FTPC t

0

is the time b et w een the ev en t trigger and the readout of the pads, initi-

ated b y disc harge of capacitors in the switc hed capacitor arra y , part of the FEE cards.

Since this o ccurs when a signal reac hes the readout electronics, t

0

is sensitiv e to the

total drift time of c harge in the detector. There are t w o useful metho ds to c hec k the

v alues of t

0

, b oth of whic h are also related to the drift c haracteristics of the FTPC gas.

The p osition of the FTPC radial step can b e used to determine if there has b een

a c hange in t

0

. If the FTPC temp eratures are kno wn to b e op erational and other

problems can b e ruled out, the deviation of the radial step from � 7.80 cm could b e

due to a c hange of t

0

, if the radial step is shifted in the same fashion for b oth FTPCs.

Sample data can b e used to c hec k the curren t t

0

, and b e used to test c hanges to t

0

.
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This can b e done with a lo cal cop y of 'StarDb/ftp c/ftp cElectronics.C' and mo dify-

ing 'StFtp cClusterMak er.cxx' to use this lo cal cop y . Increasing (decreasing) t

0

will

decrease (increase) the p osition of the radial step. T o c hec k this c hange carefully , �t

the radial step with a Gaussian and use the �t results to determine the shift.

A second metho d to c hec k the accuracy of the curren t t

0

is the z p osition of the FTPC

reconstructed v ertices wrt the TPC z-v ertex. The di�erence b et w een the FTPC v er-

tices and the TPC v ertex in the z-direction should b e 1 millimeter or less. This do es

not hold for data tak en at zero �eld due to the lac k of trac k curv ature, leading to

a decrease in reconstructed resolution. ?? If b oth W and E FTPC z-v ertices are

displaced from the TPC z-v ertex, a c hange in t

0

is a lik ely explanation. Increasing

(decreasing) t

0

will decrease (increase) the longitudinal p osition of the z-v ertex from

eac h FTPC. ??

The same t

0

v alue should pro duce radial step and z-v ertex p ositions within their

exp ected ranges. One should also consult with the TPC calibration exp erts to ascer-

tain if they ha v e noticed a c hange in their t

0

. Note that the TPC t

0

is not the same

as that for the FTPC.

Finally , a new ftp cElectronics table with the new t

0

v alue m ust b e added to the

Calibrations ftp c o�ine database with the correct timestamp.
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3.8 FTPC V oltage Status

When an FTPC trips the ano de v oltage sh uts o�. Since the v oltage do esn't go to

zero immediately data ma y b e tak en with a bad v oltage. This data should not b e

reconstructed.

Jamie Dunlop wrote a p erl script (StRo ot/StFtp cCalibMak er/macros/GetHV.pl) whic h

gets the FTPC v oltage status information from the Slo w Con trol Arc hiv e and writes

it out in a �le named h vtransitions.txt. Dmitry Arkhipkin uses this �le to �ll the

Calibrations ftp c/ftp cV oltageStatus table for us.

The ftp cV oltageStatus table has a time-stamp ed en try for statusEast and statusW est

for eac h time the v oltage status for FTPC East or W est c hanges. If the status =

1, the v oltage is go o d for data taking; if the status = 0, the v oltage is not su�cien t

for data taking. This table is c hec k ed for eac h ev en t in StFtp cClusterMak er to

determine if the data for this ev en t and FTPC W est and/or FTPC East should b e

reconstructed.

3.9 Inner Catho de Correction

The FTPC utilizes a cylindrical catho de lo cated at the inner radius. This w ould

ideally b e lo cated in the direct cen ter of the FTPC and pro vide p erfect cylindrical

symmetry for the pro duced electric �eld. Ho w ev er, due to sligh t mac hining errors, the

catho de is not p erfectly cen tered in the FTPC. This shift is on the order of 0.25 mm,

but corresp onds to a factor of 10 increase at the outer radius, or 2 mm. Additionally ,

the detector is sensitiv e enough that the e�ect of gra vit y on the inner catho de, whic h
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Figure 8: The time p osition of clusters at the outer radius of the FTPC as a function of

hardw are sector. The a�ect of the inner catho de o�set is clearly seen as an oscillatory

structure in b oth FTPCs (0-30, FTPC W, 30-60, FTPC E) (Left panel). After

corrections are applied, the magnitude of the oscillations is reduced (Righ t panel).

causes a sligh t w arping in the v ertical direction, is also noticeable. The inner catho de

o�set has t w o, sympathetic e�ects. It increases (decreases) the electric �eld in a

particular hemisphere, while sim ultaneously decreasing (increasing) the drift distance,

thereb y a�ecting the drift time. This e�ect w as seen as an oscillatory structure in

the time p osition of the c hargestep (Figure 8).

The inner catho de correction w as implemen ted for 2003 data, and w as reexamined

in 2004 to attempt an impro v emen t. There w as no comp elling result that sho w ed an

impro v emen t o v er the correction already in place. Though this is an o v erall small

a�ect on the p

T

resolution ( < � 5%), it is p ossible that an impro v ed correction can b e

found. The requisite programs are lo cated in the ST AR CVS rep ository in (still to

b e determined) .
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3.10 Online/O�ine QA

Qualit y Assurance (QA) plots are the �rst step in v erifying prop er FTPC op eration

or troublesho oting problems that ma y arise.

F or eac h new run y ear, a reference set of FTPC QA histograms should b e created for

the F astQA crew.

F or more information see the link to `Data Qualit y Assurance' on the FTPC home-

page.

3.11 Cluster Finder T uning

There are sev eral cluster �nding parameters that can b e c hanged to determine the

optimal setting for eac h run. When lo oking for clusters, the FTPC cluster �nder

(StFtp cClusterFinder) searc hes for a signal in a windo w of a particular pad length

and time length. Adjustable parameters include:

� minTimebin: Corresp onds to the minim um time bin a cluster from the inner

part of the detector (longer drift time) can ha v e.

� minTimebinMed: Corresp onds to the minim um time bin a cluster from the

middle part of the detector (medium drift time) can ha v e.

� minTimebinOut: Corresp onds to the minim um time bin a cluster from the outer

part of the detector (shorter drift time) can ha v e.

� maxTimelength: Corresp onds to the maxim um length (size) in time bins a

cluster from the inner part of the detector can ha v e.
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� maxTimelengthMed: Corresp onds to the maxim um length (size) in time bins a

cluster from the middle part of the detector can ha v e.

� maxTimelengthOut: Corresp onds to the maxim um length (size) in time bins a

cluster from the outer part of the detector can ha v e.

� maxP adlength: Same as maxTimelength, except refers to size in pads.

� maxP adlengthMed: Same as maxTimelengthMed, except refers to size in pads.

� maxP adlengthOut: Same as maxTimelengthOut, except refers to size in pads.

� deltaTime: Size of cluster searc h windo w in time bins.

� deltaP ad: Size of cluster searc h windo w in pads.

� minChargeWindo w: Minim um c harge in the searc h windo w required to consider

signal a go o d cluster.

The primary goal of tuning these parameters is to maximize the n um b er of hits on

trac k while trying to reduce the trac k residuals. An estimate for reasonable v alues

of the minChargeWindo w can b e acquired from the cluster c harge histograms based

on the lo cation of the p eak. The max ADC histograms are additionally useful for

troublesho oting, as they should retain a Landau-lik e distribution while testing these

tuned parameters. If they do not, then the tuned parameters are most lik ely p o or

c hoices.

The cluster �nding (and trac k �nding) parameters w ere originally tuned using d+Au

data from Run 4. The deuteron side of the d+Au data is a go o d place for c hec king

28



cluster �nding. Due to the lo w m ultiplicit y on the d-side and go o d v ertex �nding, one

do es not encoun ter trac k-splitting problems to the exten t that exist in pure hea vy ion

collisions.

The cluster �nder parameters are stored in the ST AR MySQL o�ine database in

Geometry ftp c/ftp cClusterGeom with b eginTime="2004-10-01 00:00:00".

Ideally , these parameters should b e c hec k ed ev ery y ear AFTER the FTPC calibra-

tion has b een completed. T o c hec k if the cluster and trac k �nding parameters are still

optimal, run the standard reconstruction c hain on a ph ysics daq �le. The "ftp c hits"

and the "ftp c trac ks" histogram sets will b e �lled and can b e prin ted out with the

bfcread hist to ps.C macro [6]. If there are an y signs of trouble in either the MaxAdc

or c harge histograms in "ftp c hits" the cluster �nding parameters should b e re-tuned.

These 2 sets of histograms should b e sa v ed for reference.

Consult App endix E for detailed instructions on ho w to tune the cluster �nding

parameters.

3.12 T rac k Finder T uning

There are sev eral trac k �nding parameters that can b e c hanged to determine the op-

timal setting for eac h run. Both cluster and trac k �nding are done in the lo cal FTPC

co ordinate system, whic h is ultimately transformed in to the global ST AR co ordinate

system (via the TPC co ordinate system). The FTPC trac king is done starting from

the outer pad plane (farthest from the primary v ertex). When a hit is found on a pad
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plane, the trac k er lo oks to the next pad plane for a hit within a de�ned windo w. The

trac k er iterates through these hits and others on subsequen t pad planes un til either

the trac k is terminated or the residuals of the �t are minimized ?? . One p ossibilit y

to impro v e trac king is to restrict this searc h windo w.

All FTPC global trac ks are also primary trac ks b ecause no dca cut is used in re-

construction.

There are 4 de�ned FTPC trac king t yp es:

1. Main V ertex T rac king: Uses the primary ev en t v ertex as another p oin t on all

found trac ks. These are not automatically primary trac ks. The resultan t trac k

dca from the global momen tum �t determines whether the trac k comes from

the primary v ertex.

2. Non-V ertex T rac king (F ree T rac king): Do es not use the primary ev en t v ertex.

3. No Field T rac king: T rac king of straigh t trac ks from the primary v ertex (B =

0).

4. Laser T rac king: Optimized for laser analysis.

T rac king for real data is accomplished via \Tw o Cycle T rac king", whic h uses the

\Main V ertex T rac king", follo w ed b y \F ree T rac king" on hits not 
agged b y the

\Main V ertex T rac king".

Adjustable parameters include:
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� maxV ertexP osZW arning (cm): If z-v ertex p osition exceeds this v alue, a w arning

is issued.

� maxV ertexP osZError (cm): If z-v ertex p osition exceeds this v alue, trac king is

not done.

� maxT rac kletLength: Maxim um length of trac klets, in terms of hits on trac k.

The trac k er creates the trac klets, then propagates them to real trac ks.

� minT rac kLength: Minim um length of a complete trac k, in terms of hits on

trac k. F or an y w orth while momen tum resolution, the FTPC needs at least 5

hits on trac k.

� ro wScop eT rac klet: Describ es the searc h windo w for the next p oin t on a trac klet,

in terms of successiv e padro ws.

� ro wScop eT rac k: Same as ab o v e, except for complete trac ks.

� phiScop e: Describ es the searc h windo w for the next p oin t in terms of con tiguous

phi segmen ts.

� etaScop e: Same as ab o v e, in terms of con tiguous eta segmen ts.

� maxDCA: Max DCA of trac ks from the primary v ertex. This v alue is curren tly

set to 100 cm, meaning ev ery trac k incorp orates the primary v ertex. V ertex

cuts are made in o�ine analysis.

� maxAngleT rac klet: Maxim um angle b et w een t w o hits on a trac klet.

� maxAngleT rac k: Maxim um angle b et w een t w o hits on a trac k.

31



� maxCircleDist: Maxim um distance of a new hit compared to the �t (1/r) for

that trac k.

� maxLengthDist: Maxim um linear distance of a new hit compared to the �t for

that trac k.

Additionally , there are three adjustable parameters for split trac ks:

� maxDist: Maxim um distance of a new hit compared to the �t for that trac k.

� minP oin tRatio:

M inimum # of hits on tr ack

P ossibl e # of hits on tr ack

. Curren tly same as \maxP oin tRatio",

0.5 (5/10).

� maxP oin tRatio:

M aximum # of hits on tr ack

P ossibl e # of hits on tr ack

. Curren tly same as 'minP oin tRatio',

0.5 (5/10).

These adjustable trac k parameters are called co de parameters . Co de parame-

ters are the parameters used b y the Mak er algorithms. They are considered time-

indep enden t. All co de parameters are stored in the ST AR CVS rep ository in the

StarDb branc h; the FTPC trac k �nder co de parameters in StarDb/ftp c/ftp cT rac kingP ars.C.

Before starting to tune the parameters, create a baseline set of the ftp c trac ks

histograms. Then consult App endix E for detailed instructions.

3.13 FTPC DriftMapMak er

The StFtp cDriftMapMak er soft w are calculates the FTPC electron drift maps for the

selected gas comp osition and magnetic �eld setting. Ideally the FTPC gas 
o w should

b e regulated to 50% Ar- 50% CO2. If the inner laser b eams cannot b e reconstructed
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at the correct lo cation,this ma y b e due to either the gas temp erature or the gas com-

p osition. If there is a ma jor, p ermanen t c hange in the gas comp osition, the drift

maps for the new gas comp osition m ust b e calculated. T o calculate a set of drift

maps for gas compsitions other than 50%Ar-50%CO2 or 50.3%Ar-49.7%CO2 [9] run

the Ftp cDriftMapMak er.C macro (see App endix B).

After the drift maps are calculated for the new gas comp osition, they m ust b e tested

b y re-doing the laser analysis to c hec k the reconstructed p osition of the inner laser

b eams and b y reconstructing a ph ysics run to c hec k the radial step p osition for b oth

FTPCW and FTPCE. See App endix C for detailed instructions on ho w to run the

laser analysis using a "lo cal" cop y of the drift maps.

Once the drift maps for the new gas comp ostion has b een successfully tested, StFt-

p cDriftMapMak er m ust b e run for eac h of the 5 p ossible magnetic �eld settings to

pro duce a complete set of drift maps. This complete set m ust then b e uploaded in to

the MySQL o�ine database [5]

3.14 Em b edding

Em b edding is required to determine the trac k �nding e�ciency of the FTPC due to

the limitations of the trac king algorithm, electronics losses, and the �nite acceptance

of the detector. T o calculate this correction, data is created that con tains b oth real

trac ks and em b edded Mon te Carlo trac ks. This data is then pro cessed through the

FTPC data pro duction soft w are and an asso ciation can b e made b et w een the n um-

b er of found Mon te Carlo trac ks and the total n um b er em b edded. This pro vides an
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estimate of the trac k �nding e�ciency .

The FTPC mak es use of the \Slo wSim ulator" (\$ST AR/StRo ot/StFtp cSlo wSimMak er")

soft w are during em b edding to create these sim ulated trac ks. One adjustable quan-

tit y is the \GasGain", whose optim um setting should b e determined from comparing

the di�erence b et w een the Charge and MaxADC distributions for clusters-on-trac k in

real v ersus sim ulated data. There is a w eb page with information on the \Gas-

Gain" at, http://www.star.bnl.gov/pu blic /ft pc/C alib rati ons /sim ulat ions /

simulations.html

The Asso ciation Mak er do es asso ciations b et w een em b edded and subsequen tly found

MC trac ks.

O�cial em b edding requests should b e made through appropriate PW G con v eners.

The Em b edding Co ordinator is in c harge of the actual running of em b edding jobs.

See http://drupal.star.bnl.gov /STA R/co mp/o rg/e mbe ddin g- s truc ture for more

information.
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App endices

A Initializing FTPC Database T ables

The FTPC database macros are lo cated in $ST AR/StRo ot/StFtp cCalibMak er/macros.

These macros can b e run when $(ST AR)/StRo ot/StFtp cCalibMak er/macros

is in the Ro ot.MacroP ath: of y our .ro otrc �le.

On an rcas mac hine

stardev

mkdir W ork

cd W ork

seten v DB A CCESS MODE read

Cop y the p erfect gain table to y our w orking directory

cp /afs/rhic.bnl.go v/star/users/jcs/public/P erfectGainT able/ftp cAmpSlop e.C .

Do wnload the new est ftp cCo ordT rans table to y our w orking directory (yyyy-mm-dd

is to da y's date)

ro ot4star -b -q 'Db ReadT able.C("Calibrations ftp c","ftp cCo ordT rans"," yyyy-

mm-dd 00:00:00")

ro ot4star -b -q 'Db ReadT able.C("Calibrations ftp c","ftp cGas"," yyyy-mm-dd 00:00:00")

Edit ftp cCo ordT rans.C so that

ro w.observ edV ertexO�setX[0] = 0; // [0] = east, [1] = w est ;

ro w.observ edV ertexO�setX[1] = 0;

ro w.observ edV ertexO�setY[0] = 0; // [0] = east, [1] = w est ;

35



ro w.observ edV ertexO�setY[1] = 0;

Edit ftp cGas.C so that

ro w.p ercen tAr = 50;

ro w.p ercen tCO2 = 50;

ro w.defaultT emp eratureW est = 25.5;

ro w.defaultT emp eratureEast = 25.5;

ro w.adjustAv erageW est = 0.0;

ro w.adjustAv erageEast = 0.0;

After the tables are edited, they should b e uploaded bac k in to the MySQL Database

where yyyy-mm-dd hh:mm:ss is the timestamp Jerome has announced for the new

run y ear.

seten v DB A CCESS MODE write

ro ot4star -b -q 'Db LoadT able.C("Calibrations ftp c","ftp cAmpSlop e"," yyyy-mm-

dd hh:mm:ss ")

ro ot4star -b -q 'Db LoadT able.C("Calibrations ftp c","ftp cCo ordT rans"," yyyy-mm-

dd hh:mm:ss ")

ro ot4star -b -q 'Db LoadT able.C("Calibrations ftp c","ftp cGas"," yyyy-mm-dd hh:mm:ss ")

Only users who ha v e b een gran ted p ermission can upload tables to the database.
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B Calculating New Drift Map T ables

Drift maps are pro duced b y the StFtp cDriftMapMak er using the Ftp cDriftMap-

Mak er.C macro. T o run StFtp cDriftMapMak er (for example for the 49.7:50.3 Ar:CO2

gas comp osition):

stardev

mkdir W ork

cd W ork

ln -s StRo ot/StFtp cDriftMapMak er/macros/Ftp cDriftMapMak er.C Ftp cDriftMap-

Mak er.C

noh up ro ot4star -b -q 'Ftp cDriftMapMak er.C(2,1.0,-0.3)' & 47.3Ar.LOG &

where:

ro ot4star -b -q 'Ftp cDriftMapMak er.C(map,factor,deltaAr)'

map select magnetic �eld v alues Default: = 2

= 1 use constan t �eld v alues

= 2 use mapp ed �eld v alues

factor �eld scaling factor Default: = 1.0 (full �eld p ositiv e)

> 0.8 full �eld p ositiv e (FF)

< 0.8 && > 0.2 half �eld p ositiv e (HF)

< 0.2 && > -0.2 zero �eld (ZF)

> -0.8 half �eld negativ e (RHF)

< -0.8 full �eld negativ e (RFF)

deltaAr the c hange (+/-) in the p ercen tage of Ar from 50%
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Ftp cDriftMapMak er.C ma y tak e more than 20 min utes to run. Up on completion,

it will write out the set of 6 drift map tables for the selected gas comp osition:

ftp cEField.C

ftp cDriftField.C

ftp cDe
ection.C

ftp cVDrift.C

ftp cdDe
ectiondP .C

Since the drift map tables alw a ys ha v e the same name, y ou should create a sub-

directory for eac h gas comp osition and store the tables in the appropriate sub-

directory .

38



C T esting New Drift Map T ables

T o test a new set of drift map tables b oth reconstruction and laser analysis m ust b e

run.

On an in teractiv e rcas mac hine:

stardev

mkdir W ork

cd W ork

cvs co StarDb/ftp c

Cop y the ftp cDe
ection.C,ftp cVDrift.C,ftp cdDe
ectiondP .C,ftp cdVDriftdP .C drift map

�les for the gas comp osition+magnetic �eld com bination [9] to b e tested to StarDb/ftp c

F or example: T o test the 50.3% Ar:49.7% CO2 gas comp osition with a full �eld p os-

itiv e run cop y the �les from

/afs/rhic.bnl.go v/star/users/jcs/public/Drift Maps 10kV 50.3 49.7 25.5C/F ullFieldP ositiv e

Chec k out StRo ot/StFtp cCalibMak er and StRo ot/StFtp cClusterMak er

cvs co StRo ot/StFtp cCalibMak er

cvs co StRo ot/StFtp cClusterMak er

Op en StRo ot/StFtp cCalibMak er/StFtp cCalibMak er.cxx with an editor. Searc h for

all o ccurrences of USE LOCAL DRIFTMAP and follo w the instructions.

Then in StRo ot/StFtp cCalibMak er/macros edit lasertest single.C,lasertest.C and gasT emp.C:

c hange

const c har *paramsDB = "$ST AR/StarDb";
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to

//const c har *paramsDB = "$ST AR/StarDb";

and c hange

//const c har *paramsDB = "$PWD/StarDb";

to

const c har *paramsDB = "$PWD/StarDb";

Op en StRo ot/StFtp cClusterMak er/StFtp cClusterMak er.cxx with an editor. Searc h

for all o ccurrences of USE LOCAL DRIFTMAP and follo w the instructionsi.

Mak e the new StFtp cCalibMak er and StFtp cClusterMak er libraries:

cons

Create links to editted macros:

ln -s StRo ot/StFtp cCalibMak er/macros/lasertest single.C lasertest single.C

ln -s StRo ot/StFtp cCalibMak er/macros/lasertest.C lasertest.C

ln -s StRo ot/StFtp cCalibMak er/macros/gasT emp.C gasT emp.C

Cop y the debug.ini �le in to y our directory:

cp $ST AR/StRo ot/StFtp cCalibMak er/examples/debug.ini .

Rerun the laser reconstruction to pro duce the ro ot �le used b y the StFtp cCalibMak er

macroswith the drift maps for the new gas comp osition.

Run the laser analysis to c hec k the reconstructed p osition of the inner parallel laser.

Reconstruct a ph ysics run to c hec k the radial step p ositions.
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D Analyzing Laser Runs

The follo wing instructions use laser run 10166040, daq �le st laser 10166040 ra w 5060001.daq

as an example. It is recommended to alw a ys redirect output and error messages to a

log �le.

mkdir W ORK

cd W ORK

stardev

cp $ST AR/StRo ot/StFtp cCalibMak er/examples/debug.ini .

STEP 1 Reconstruct laser run

Reconstruct 200 laser ev en ts with the ftp c c hain: (F rom run 10166040 for exam-

ple)

ro ot4star -b -q 'bfc.C(200,"
aser fdbg ftp c db globT detDb tp cDb dbutil in dst ev en t",

"/star/data03/daq/2009/166/10166040/st laser 10166040 ra w 5060001.daq")'

This will pro duce the �le run 10166040 laser test.ro ot whic h is the input �le for the

StFtp cCalibMak er macros.

The StFtp cCalibMak er macros are explained in

http://www.star.bnl.gov/p ubli c/f tpc/ Soft ware /Ca libr atio n/St Ftpc Cal ibMa ker.

html

STEP 2 Chose the "b est" laser sector

Run the StFtp cCalibMak er macro lasertest single.C for all 3 laser sectors for b oth
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Ftp c W est and Ftp c East

ro ot4star -b -q 'lasertest single.C("run 10166040 laser test",1,1,3,1,"0","0",0,1)'

ro ot4star -b -q 'lasertest single.C("run 10166040 laser test",1,2,3,1,"0","0",0,1)'

ro ot4star -b -q 'lasertest single.C("run 10166040 laser test",1,3,3,1,"0","0",0,1)'

ro ot4star -b -q 'lasertest single.C("run 10166040 laser test",2,1,3,1,"0","0",0,1)'

ro ot4star -b -q 'lasertest single.C("run 10166040 laser test",2,2,3,1,"0","0",0,1)'

ro ot4star -b -q 'lasertest single.C("run 10166040 laser test",2,3,3,1,"0","0",0,1)'

Eac h job pro duces 6 output �les. Use the "radz" histogram (Lo w er Left) on page

1 of the *.ps output �les to select the sector for b oth Ftp c W est and Ftp c East with

the "b est" lasers: Ideally there are 5 laser b eams/sector: 3 straigh t lasers parallel to

the b eam and 2 inclined lasers.

F or Run 10166040, laser sector 2 has the "b est" lasers for b oth Ftp c W est and Ftp c

East. In Ftp c W est laser sector 2, three straigh t lasers and one inclined laser are

reconstructed. In Ftp c W est laser sector 2, t w o straigh t lasers and t w o inclined lasers

are reconstructed.

STEP 3 Chec k laser t0

The next step in the laser analysis is to c hec k the laser t0. T o do this run the

lasertest single.C macro for the straigh t lasers for the selected laser sector:

ro ot4star -b -q 'lasertest single.C("run 10166040 laser test",1,2,1,1,"0","0",0,1)'

ro ot4star -b -q 'lasertest single.C("run 10166040 laser test",2,2,1,1,"0","0",0,1)'

The laser t0 is correct when the the outer laser b eam reconstructs at the surv ey ed
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p osition. The laser b eam surv ey ed p ositions are do cumen ted in "Measured P ositions

of the FTPC Laser Beams" at

http://www.star.bnl.gov/p ubli c/f tpc/ Cali brat ion s/la ser/ lase r.ht ml ! mea-

sured p ositions.

The histogram "radp ol l3" (LL on page 5 of the *.ps �les)

run 10166040 laser test-p os w lsec 2 g dt.000001 dg0 dT0.ps

run 10166040 laser test-p os w lsec 2 g dt.000001 dg0 dT0.ps

sho ws the reconstructed p osition. If the reconstructed and the surv ey ed p ositions are

the same, pro ceed to STEP 4 with the lasertest single.C *.ps �les.

If the outer straigh t laser do es not reconstruct to the surv ey ed p osition, either the

laser t0 or the gas comp osition is wrong. Run the lasertest.C macro with delta t0

= delta gas = delta T emp erature = 0 to step o v er a range of laser t0 vs. gas com-

p osition v alues. Then run the laser 2d p os.C macro to dra w the 2-D t0 vs. gas

histograms. The correct t0 - gas com bination can b e read from the LL histogram

"Laser I I I (...,...);nominal 28.51 cm - reconstructed p osition". (Tip: the histogram

is easiest to read when displa y ed full-screen and magnify ed on a computer terminal)

Determine the v alue of delta t0 needed to mo v e t0 to 0. Rerun the lasertest.C macro

with delta t0=determined v alue, delta gas = delta T emp erature = 0. Then rerun

laser 2d p os.C macro. It ma y b e necessary to rep eat this pro cess sev eral times b efore

the outer laser b eam is recon tructed at the surv ey ed p osition. When a new laser

t0 is determined it should b e en tered in to the MySQL o�ine data base in the Cali-

brations ftp c/ftp cElectronics table "laserTZero" �eld. The lasertest single.C macros

m ust b e rerun with delta t0=new laser t0.
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STEP 4 Chec k gas T emp erature and gas Comp osition

If the gas temp erature and the gas comp ostion are correct the inner straigh t laser

b eam will reconstruct to the surv ey ed p osition. The histogram "radp ol l1" (UL on

page 5 of the *.ps �les)

run 10166040 laser test-p os w lsec 2 g dt.000001 dg0 dT0.ps

run 10166040 laser test-p os w lsec 2 g dt.000001 dg0 dT0.ps

sho ws the reconstructed p osition. If the reconstructed and the surv ey ed p ositions are

the same, the laser analysis is �nished. If the reconstructed and the surv ey ed p osi-

tions are di�eren t for either Ftp c W est and/or Ftp cEast,either the gas temp erature

or the gas comp ostion is wrong. Run the gasT emp.C macro with delta t0=delta t0,

delta gas=delta T emp erature=0 to step o v er a range of gas temp erature vs. gas

comp osition v alues for Ftp c W est and/or Ftp cEast. Then run the gasT emp 2d p os.C

macros to dra w the 2-D temp erature vs. compsition histograms. The correct temp er-

ature - gas com bination can b e read from the UL histogram "Laser I (...,...);nominal

11.68cm - reconstructed p osition". Rerun the gasT emp.C macro with delta t0=delta t0,

delta gas=0, delta T emp erature=determined v alue. Then rerun the gasT emp 2d p os.C

macro. It ma y b e necessary to rep eat this pro cess sev eral times b efore the inner laser

b eam is recon tructed at the surv ey ed p osition. When the correct delta T has b een

determined for b oth Ftp c W est and Ftp c East, it should b e en tered in to the MySQL

o�ine data base in the Calibrations ftp c/ftp cGas table adjustAv erageW est and ad-

justAv erageEast �elds.
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E T uning Cluster & T rac k Finding P arameters

Since the FTPC trac k �nding parameters are in
uenced b y the cluster qualit y , it is

advisable to tune the cluster and the trac k parameters at the same time.

On an in teractiv e rcas mac hine

stardev

mkdir W ork

cd W ork

cvs co StarDb/ftp c

seten v DB A CCESS MODE read

Do wnload the most up-to-date ftp cClusterGeom table

ro ot4star -b -q 'Db ReadT able.C("Geometry ftp c","ftp cClusterGeom"," yyyy-mm-

dd 00:00:00 ")

where yyyy-mm-dd to da y's date

m v ftp cClusterGeom.C StarDb/ftp c

cvs co StRo ot/StFtp cClusterMak er

Edit StRo ot/StFtp cClusterMak er/StFtp cClusterMak er.cxx commen ting out the fol-

lo wing line of co de in the InitRun metho d

m clustergeo = (St ftp cClusterGeom *)dblo cal geometry("ftp cClusterGeom");

and adding the follo wing line of co de

m clustergeo = (St ftp cClusterGeom *)lo cal("ftp cClusterGeom");

in the Init metho d righ t after

m fastsimpars = (St ftp cF astSimP ars *)lo cal("ftp cF astSimP ars");

Then
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cons

T o test di�eren t settings of the ftp cClusterGeom parameters, edit StarDb/ftp c/ftp cClusterGeom.C

T o test di�eren t settings of the trac k param ters, edit StarDb/ftp c/ftp cT rac kingP ars.C

Then run the bfc.C macro with the same reconstruction c hain and input daq �le y ou

used to obtain the set of reference histograms. When the reconstruction job is com-

pleted, pro duce the new ftp c hits and ftp c trac ks histograms and compare them to

y our reference set to see what e�ect y our parameter c hange had.

Rep eat the pro cedure un til the results are optimal. When tuning is �nished, up-

load the new ftp cClusterGeom v alues in to the Geometry ftp c database with the new

timestamp [5] and cvs commit StarDb/ftp cT rac kingP ars.C.
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References

[1] bfc is the TLA (Three Letter Acron ym) for big full c hain

[2] F or information on the ST AR O�ine Database see http://drupal.star.bnl.

gov/STAR/comp/db

[3] F or an explanation of the ST AR O�ine Database timestamps see http://drupal.

star.bnl.gov/STAR/comp/db/ how- to- use r/ti mest amp s

[4] The standard reconstruction c hain c hanges from run y ear to run y ear. Ask Lidia

or Jerome for the curren t c hain options. When FTPC data is reconstructed with

the standard c hain, the ev en t v ertex is reconstructed from the TPC data and can

b e used in the StFtp cT rac kMak er.

[5] T o use the FTPC o�ine database macros, add

$(ST AR)/StRo ot/StFtp cCalibMak er/macros

to the 'Ro ot.MacroP ath in y our .ro otrc �le. F or a description of the macros

see:

http://www.star.bnl.gov/pu blic /ft pc/S oftw are/ Cal ibra tion /

FtpcOfflineDatabaseMacros. html

[6] The macros bfcread hist to p c.C and bfcread hist �les add.C are lo cated in

$ST AR/StRo ot/macros/analysis

Either cop y the bfcread hist to p c.C macro in to y our w orking directory and edit

the command line argumen ts for the hit and the trac k histograms resp ectiv ely -

MainFile = \*.hist.ro ot"

Mak erHistDir = \ftp c hits" or \ftp c trac ks"
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psFile = \ftp c hits.ps" or \ftp c trac ks.ps"

Prin tList = \Ftp c"

and the issue the command

ro ot4star -b -q bfcread hist to ps.C

OR issue the commands directly

ro ot4star -b -q 'bfcread hist to p c.C("*.hist.ro ot", "ftp c hits", "bfcT ree",

"ftp c hits.ps", "", "Ftp c")'

or

ro ot4star -b -q 'bfcread hist to ps.C("*.hist.ro ot", "ftp c trac ks", "bfcT ree",

"ftp c trac ks.ps", "", "Ftp c")'

[7] F or reconstructing Ftp c laser trac ks only a reduced set of c hain options are nec-

essary .

ro ot4star -b -q 'bfc.C(2,200,"fdbg 
aser ftp c db globT detDb tp cDb dbutil in dst

ev en t","/�ledirectory/�lename.daq")'

[8] debug.ini has one line and three options, '�lename dra w cluterhisto dra wv er-

texhisto'. The '�lename' relates to the name of the laser output �le. F or ex-

ample, if \�lename" = \laser test", the laser output �le will ha v e the name

\run xxxxxxx laser test.ro ot", where \xxxxxxx" is the sp eci�c run n um b er. The


ags for \dra w cluterhisto" or \dra wv ertexhisto" are either 0 (do not write his-

tograms to *.ro ot �le) or 1 (write histograms to *.ro ot �le)

[9] The complete set of drift maps (FF,HF,ZF,RHF,RFF) for 50.0%Ar-

50%CO2 and for 50.3%Ar-49.7%CO2 are stored on AFS in

/afs/rhic.bnl.go v/star/users/jcs/public/DriftMaps.
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[10] A p erfect gain table is stored on AFS in

/afs/rhic.bnl.go v/star/users/jcs/public/P erfectGainT able

[11] If the laserTZero v alue m ust b e c hanged to reconstruct the outer parallel laser

b eam at the correct p osition, this v alue m ust b e up dated in the MySQL o�ine

database table Calibrations ftp c/ftp cElectronincs.
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