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1 In tro duction

F or eac h RHIC run p erio d am bien t conditions for the FTPC c hange and

a�ect the true drift v elo cit y . The relev an t parameters are the gas temp era-

ture and the gas comp osition. The latter is determined b y the setting of the


o w meters, resulting in a stable comp osition throughout the running p erio d

(see Fig. 1). Ho w ev er, there remains an uncertain t y in the absolute v alue of

around 0.2 %. The temp erature of the gas inside the sensitiv e v olume of the

FTPCs cannot b e measured directly . There are calibrated temp erature sen-

sors on the alumin um b o dy of the FTPCs. Their readings scatter o v er a range

of ab out 2 degrees (see Fig. 2). W e tak e the a v erage of the measuremen ts

as the starting v alue of the calibration pro cedure and note that this a v erage

ma y not b e the true temp erature of the gas inside the FTPCs. Therefore a

correction ('temp erature o�set') ma y b e required. W e ha v e observ ed a small

systematic drift of this a v erage ( < 0.3 degree) with time o v er the duration

of the run p erio d. Moreo v er, the FE cards are p o w ered do wn during the

�lling of RHIC. The temp erature in the o� state is ab out 3 degrees lo w er

and rises within ab out 40 min utes to the steady state v alue with the FEs on.

In the follo wing sections w e describ e the optimisation of the corrections to

the temp erature measuremen t and the gas comp osition for RHIC run VI I I.

2 Gain T ables

The follo wing pulser runs w ere used to obtain gain-tables:

8349044, 9013045, 9018068, 9021098, 9039141.
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Figure 1: Slo w con trol system measuremen ts of the ratio of Ar to CO

2


o w

v ersus time.

In addition ph ysics runs throughout the run p erio d w ere analysed to iden-

tify noisy or dead pads whic h w ere later excluded from the ph ysics analysis

b y setting the corresp onding gain factors to zero. The used runs w ere:

dAu: 8350051 (16/12/2007), 9013109, 9019008, 9022026 (22/1/2008)

pp: 9041043 (10/2/2008)

3 FTPC calibration with laser b eams

Only laser run 8344094 (Dec.10, 2007, 16:16 EST, rev ersed full �eld), tak en

b efore the start of ph ysics data taking, has all the RDO b oards w orking

and has su�cien t trac k qualit y . All 3 b eam parallel laser trac ks w ere a v ail-

able in sector 2 whic h w as then used for optimising the drift v elo cit y b y

small adjustmen ts of the temp erature. First, the laser trac ks w ere recon-

structed with the set gas comp osition of Ar =C O

2

(50%/50%) and the a v erage

of the temp erature measuremen ts (24.05 (W est) and 25.22 (East) degrees)

and t

l aser

0

= 1 : 57 � s. The p osition of the outer b eam parallel laser b eam is

mainly determined b y the v alue of t

l aser

0

. As sho wn b y the t w o plots in the
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top ro w of Fig. 3 and the comparison of surv ey ed and reconstructed p ositions

in T able 1, the usy ed v alue of 1.57 � s is correct.

FTPCE FTPCW

outer middle inner outer middle inner

surv ey 28.41 19.44 11.85 28.51 19.45 11.68

reconstructed 28.44 19.40 11.85 28.49 19.48 11.68

deviation 00.03 00.04 00.00 -0.02 00.03 00.00

T able 1: Beam parallel laser b eams in sector 2 (raft 8): surv ey ed and recon-

structed radial p ositions in cm (extrap olated to the �eld cage end plane).

Optimised temp erature o�sets of +1.35 and +3.80 degrees w ere used for

FTPCE and FTPCW resp ectiv ely (corresp onding to temp erature v alues of

26.47 and 27.76 degrees).

Since the inner laser b eams did not reconstruct at the surv ey ed p ositions

(radial p osition to o large) temp erature o�sets of +1.35 and +3.80 degrees for

FTPCE and FTPCW w ere in tro duced. With these o�sets the reconstructed

p ositions are mo v ed to the correct p ositions as seen from Fig. 3 and T able 1.

Note that the surv ey pro cedure (marking the laser b eam p ositions on a sheet

of pap er and measuring the lo cations afterw ards) probably has an accuracy

of no b etter than 0.025 cm.

Next w e tried to in v estigate whether the c hosen com bination of gas com-

p osition and temp erature w as resulting in an optimal drift v elo cit y map.

This can in principle b e c hec k ed b y studying the residuals of the inclined

laser trac ks. One should lo ok for minima of

� width of the phi residual distribution (transv erse pro jection should b e

a straigh t line for laser trac ks, the mean residual is alw a ys close to zero

due to the helix �t)

� 1/p from the helix �t (laser trac ks are straigh t and should reconstruct

as in�nite momen tum trac ks)

b y c hanging gas comp osition and temp erature in suc h com binations whic h

k eep the reconstructed inner parallel laser b eam at the surv ey ed radial p osi-

tion. A con v enien t pro cedure for carrying out suc h a scan do es not exist y et.

The a v ailable time did not allo w us to complete the scan. T able 2 lists for the
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�T �g Di�erence(East) Di�erence(W est)

East W est Outer Middle Inner Outer Middle Inner

-0.75 0.9 0.05 -0.04 0.04 -0.03 0.01 -0.05 -0.10

0.12 -0.03 0.06 0.02 0.0 -0.02 -0.06

0.15 -0.03 0.06 0.01 0.01 -0.02 -0.04

0.18 -0.03 0.07 0.06 0.01 -0.01 -0.02

-1.0 1.0 0.05 -0.04 0.03 -0.06 0.01 -0.04 -0.09

0.12 -0.04 0.05 0.01 0.01 -0.02 -0.04

0.15 -0.03 0.05 0.01 0.01 -0.01 -0.02

0.18 -0.03 0.06 0.03 0.01 -0.01 0.0

1.0 1.2 0.05 -0.03 0.12 0.17 0.01 -0.03 -0.06

0.12 -0.02 0.14 0.23 0.01 -0.01 -0.02

0.15 -0.02 0.15 0.24 0.01 0.0 0.0

0.18 -0.02 0.15 0.26 0.01 0.0 0.02

T able 2: Deviations of reconstructed b eam parallel lasers from measured

p ositions for di�eren t temp erature and gas o�sets.

analysed com binations of c hanges (�g c hange in % from 50/50 comp osition,

�T c hange in degrees from optimised temp erature o�set) the deviations of

the reconstructed parallel laser b eams from the surv ey ed p ositions. It can b e

seen that only a few com binations are useful for the study . The range of the

c hanges is not su�cien t and the results are inconclusiv e.

Figure 4 sho ws for the optimised temp erature o�stes and the 50/50 gas

comp osition the distribution of the residuals in the azim uthal (phi) direction

and of the v alues of 1/p obtained from helix �ts. The latter should ideally

b e zero. The fact that they are �nite demonstrates that there remain some

systematic distortions. One should in future also tak e laser runs with mag-

net o� in order to �nd out whether these remaining distortions are due to

imp erfect correction of the ExB e�ect or are caused b y other problems.

4 Determination of FTPC rotation correc-

tions and c hec k of t

0

from d+Au data

Dismoun ting and remoun ting of the FTPCs can lead to sligh t angular mis-

alignmen ts with resp ect to the TPC. Since w e use the ev en t v ertex p oin t
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reconstructed b y the TPC to impro v e the �tted momen tum accuracy , w e de-

termine small corrections for eac h run p erio d (after the TPC corrections ha v e

b een �nalised). W e used the lo w-in tensit y , 6 on 6 bunc hes, runs 8348078 -

8348091 for this purp ose. Reconstruction emplo ying the temp erature o�sets

optimised with the laser b eams and the v alue of t

data

0

= 2 : 70 � s surprisingly

sho w ed a deviation of the radial step of the reconstucted cluster p ositions

from the inner catho de p osition of 7.8 cm in FTPCW. In fact, the drift v e-

lo cit y seemed to o large and indicated that the temp erature o�set needs to

b e reduced from 3.8 to 2.8 degrees. With this c hange the radial steps come

out at the righ t p ositions as demonstrated b y Fig. 5. W e do not ha v e an

explanation for this inconsistency .

W e can next pro ceed to the determination of the rotation corrections.

Figure 6 sho ws distributions of the di�erences b et w een the x,y p ositions of

the ev en t v ertices determined from the FTPCs and the main TPC.

Small shifts are clearly seen in Fig. 6 and their v alues are listed in T a-

ble 3. F rom these the reconstruction program deriv es the necessary rotation

corrections taking in to accoun t the lo cation of the moun ting p oin ts of the

FTPC. The di�erence plots sho wn in Fig. 7, obtained after applying these

small rotations during the reconstruction, demonstrate the success of the

correction.

FTPCE FTPCW

observ edV ertexO�setX -0.05567 -0.12830

observ edV ertexO�setY 0.10610 -0.14330

T able 3: Database en tries of di�erences (cm) b et w een v ertex p ositions re-

constructed in the FTPCs and the TPC using temp erature o�sets of 1.35

and 2.80 degrees in FTPCE and FTPCW resp ectiv ely and t

data

0

= 2 : 70 � s (b y

con v en tion the signs are rev ersed for X compared to the v alues deriv ed from

the plots in Fig. 6).

A further consistency c hec k of the drift v elo cit y calibration and the em-

lo y ed v alue of t

data

0

is pro vided b y a comparison of the z (longitudial) p ositions

of the ev en t v ertices obtained from the FTPC and the TPC. The distribu-

tions of these di�erences are plotted in Fig. 8. The systematic shifts are

small and of opp osite sign for W est and East. T o comp ensate w e decided to

increase t

data

0

sligh tly to 2.73 � s.
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Run T yp e Radial step

FTPCE FTPCW

8348091 dAu (lo w in tensit y) 7.85 7.76

9008010 dAu 7.82 7.73

9027041 dAu 7.88 7.70

9059022 pp 7.81 7.78

T able 4: Stabilit y of radial steps through-out the run. T emp erature o�sets

1.35 and 2.80 degrees in FTPCE and FTPCW; t

data

0

= 2.70 � sec.

5 Stabilit y of the radial steps in ph ysics runs

T o study the stabilit y of the calibration through the run p erio d w e c hec k ed

the radial steps using the temp erature o�sets, gas comp ositions and t

0

ob-

tained from the describ ed calibration pro cedure. The runs used for this study

and the obtained radial step v alues are listed in T able 4 and the corresp onding

plots are sho wn in Fig. 9. W e �nd that the stabilit y is satisfactory . Ho w ev er,

w e noticed that the radial step is steep er in FTPCE than in FTPCW. W e

ha v e no explanation for this feature.

6 Epilogue

Unfortunately the v alue of t

data

0

whic h got in to the database for run 8 in Ma y

2008 w as 2.59 insted of 2.73 � sec. The subsequen t pro duction w as done with

this inco orect v alue resulting in a radial step at a p osition (see Fig. 10) whic h

is to o high b y ab out 2 mm (a v eraged o v er b oth FTPCs). F or an y ph ysics

analysis this error is probably not v ery serious, but one should nev ertheless

b e a w are of it. The correct v alue w as no w (29/7/2009) put in to the database

retroactiv ely , but the pro duction has not b een rerun.

7 Ac kno wledgemen t

The results discussed in this writeup w ere obtained b y the com bined e�orts

of A. Leb edev, N.K. Pruthi, J. Seyb oth, P . Seyb oth and M. Sk ob y .
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Figure 2: Slo w con trol system measuremen ts of the "extra" temp eratures

v ersus time around the laser run 83440094 on 10/12/2007 at 16:16 EST.

T op (b ottom) panel sho ws FTPCE (FTPCW). The plots clearly sho w the

transien t when switc hing on the FEs.
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Figure 3: Reconstructed p ositions of b eam parallel laser trac ks in sec-

tor 2 (extrap olated to the outer �eld cage surface) for gas comp osition of

Ar =C O

2

(50%/50%), t

l aser

0

= 1 : 57 � s, T

E ast

= 26 : 47 and T

W est

= 27 : 76 de-

grees. Left(righ t) column sho ws FTPCE(FTPCW), top, middle and b ottom

ro w sho w outer, middle and inner b eams, resp ectiv ely .
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Figure 4: Inclined laser b eams in FTPCE (laser b eam 1, left column) and

FTPCW (laser b eam 5, righ t column) reconstructed with T

E ast

= 26 : 47 and

T

W est

= 27 : 76 degrees and gas comp osition of Ar =C O

2

(50%/50%). Plots

sho w the distributions of azim uthal residuals (top ro w) and of 1/p obtained

from helix �ts (b ottom ro w).
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FTPCW cluster radial position

Figure 5: Reconstructed cluster p ositions in FTPCE (left) and FTPCW

(righ t) for lo w-in tensit y run 8348091 sho wing the radial step with �tted lines.

T emp erature o�sets w ere 1.35 and 2.80 degrees for FTPCE and FTPCW

resp ectiv ely and t

data
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= 2 : 70 � s.
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Figure 6: Di�erences b et w een the x,y p ositions of the ev en t v ertices deter-

mined from the FTPCs and the main TPC. Left column: FTPCE, righ t

column FTPCW; top ro w X
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Figure 7: Di�erences b et w een the x,y p ositions of the ev en t v ertices deter-

mined from the FTPCs and the main TPC after applying rotation correc-

tions. Left column: FTPCE, righ t column FTPCW; top ro w X
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Figure 9: Stabilit y study of radial steps through run VI I I: FTPCE on left,

FTPCW on righ t. Results are sho wn (from top to b ottom) for d+Au runs

9008010, 9027041 and p+p run 9059022.
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Figure 10: Radial steps in pro duction d+Au run 9019023 (t

data

0

= 2.59 � sec).
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