chaft

Mitglied der Helmholtz-Gemeins

TO Determination by STT (fands

= Abs. timing of STT hits necessary for drift time determination (isochrone calc.)
= Ref. time from other detectors (MVD, SciTil) not existend for all tracks in STT

= Check if absolute time information can be extracted from STT raw hits
= Raw hits: TDC LE-time & TE-time, time-over-threshold ToT = TE — LE time

= Procedure for TO determination

= Step 1: hit to track association using raw hits
= Channel cluster (neighbour hits)
= Time cumulation
= Step 2: Simple TO calculation from sum of track hits (no fit!)

= 2r(t) / Ny ~ 2.5 mm (= avg. isochrone radius)
= Simplified r(t) ~ Py + P4 x (tg, — 1)
= Extract t,
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#) J0LICH

TO Determination by STT (Step 1) “fanda

= Drift time (LE-time) range: ~160 ns (~ 200 ns @ B=2T)

= ToT range: several 100 ns (dE/dx Landau-tail)

t0_vs tot 1

mmmmmmmm

= TE-time shows smaller variation

Deuteron

- TE-time is specific for individual track 15Gevic . JREE

(dE/dx <> ToT)

Time-over-threshold (ns)

-500 -450 —400 -350

SRR o5 =
850 800 750 700 650 —B0O

TDC LE-Time (ns)

-550

tend_vs_t0 (ns) [ tend_vs_t0 (ns) totcut

TDC TE-Time (ns)

T I N S N S S A T T T T T T R S T S T
100 150 0 50 100 150

TDC LE-Time (ns) TDC LE-Time (ns)
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#) J0LICH

TO Determination by STT (Step 1) Funda

tendraw_vs_chaninlayerdiff ]

Hit cluster finder

: )
= check neighbour straw (next layer) ;35. sl
= 3D-space: Achan / ATE-time / ALE-time % 400
= TE-time: o ~ 27 ns, but landau shape é
- ~20-30% of hits in Landau tail 3
N
= Track angle dependence to be checked § Fs0" 0060 ag_550 50057 e e

TE-time (ns)

[ ProjectionX of biny=[1,50] [y=0.0..50.0] |
%]

Enties 41838520407

o

10
[ map2 0 T Constant D41es08 < 03
@ :
10 x10 E i ; i ; Moan 5142 100
E ] 1000_ ............................................................................................
e i
: s : : :
E o : :
\;.:— B B00{
F o
beam E e
sE-
4
o 200] oo
27
= -7/50 =700 -650 4! -4 -300 -250
0 5 10 l 15 20 25

TE-time (ns)
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Mitglied der Helmholtz-Gemeinschaft

TO Determination by STT (Step

= Check TE-time resolution (deuteron testbeam & cosmic)

#) J0LICH

FORSCHUNGSZENTRUM
1 ) ( panda

= Covered dE/dx range ~ 5-50 keV/cm (= full signal dynamical range)

= Cosmic tracks with large 6-angle range, but only 2D-tracking done

. [ ProjectionY of binx=[2,175] [x=-48.0..300.0] |
= Resolution: ¢ ~ 25 ns (after cleanup) st -
= Resolution worse (c~30ns) for cosmics as expected Zum [
5 =
= TE-time only for individual track (dE/dx) £
10000 (:osm ic delta, ..........
raw hits, c= 30 ns
i Tend calculated from raw hits | 5000} ;
—_ 550 L N T i i o
w 500_ . Raw h its Ob 100 200 300 400 500 600 700 800 800 1000
=3 ) TDC TE-Time (ns)
o 9 After hit cleanup
E [ tend1_event (ns) |
; 400— UUUUU E_De Ute ro n iries 1676747
g o =ut750 MeV/c, o
= 300 i o Nt Cleanup, S
o * Cosmic 5=23ns
D 250+ 15000:—
I_ 200, ’ % 100005—
0.5 1 1.5 2 2.5 3 3.5 4 5000;_
PIMc 1‘0‘0‘ — '2UI0‘ %0 Jeacthu' 560 = lB(‘!GI )
TDC TE-Time (ns)
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#) J0LICH

FORSCHUNGSZENTRUM

TO Determination by STT (Step 2) (Hands

Calculate TO from raw TDC candidate hits (sum up hits, TO=shift)

= Calculated TO in good agreement with TO from TDC spectra
= Note: single channel time offset shifts (TDC) S
= TO-resolution: 6 =7 ns (~ 6 ns after hit cleanup) =
g Deuteron beam
g 750 MeVic . ..
i tOcalcraw_event (ns) totcut | o
10°
100— Entries 1806505 0o "““_“““"
E EEEtam 1.012e+0;a:9;:§ TDC LE-Time (ns)
m 80 ___ SMaiegal'll11£l _32316ii—000g ’2\ 10 vs the channelnr
.d:, : : Entries 1‘45
o Deuteron beam, 8 F Mon T
I i 750 MeV/c, raw 8 11 [
o hits, 6 = 7 ns & ZZZ?MJMN [
B Q . HJHIH' L]
20:_ g ,an;_ ...... | P~ H‘U_‘ H‘Jlﬂ[
: B R —T 2 R

Channel No.

Calc. TO (ns)
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#) J0LICH

FORSCHUNGSZENTRUM

TO Determination by STT (Step 2) fanda

= Obtained TO values independent on dE/dx (diff. deuteron momenta)
= o (TO) =11 ns for cosmics [ fGcalorawve thits(ns) |
40
(larger 6-range, but only 2D-tracking — ToT spread) § =t
> =
D g
= Cosmic TO value shift due to diff. trigger g
»w F
= TO resolution sufficient for 15t tracking <
O 15
= Then: TO extraction from trackfit é °E
S sE
H H H H z - H:IIII NN 1 ORI 0 O
= Preliminary results, further analysis ongoing s R
i T0 Calculated from Raw Hits | n . : .
= . | Entries 1690874
78] ?0000 """""" """""" Constant 8.866e+04 |
- _770] 270000..........”‘ ., iinnt A =
@ . * Deuteron beam éﬁoom........._m | L Sigma‘ . >
azzu ~ " Cosmlc 350000 ,,,,,,,,,,,, ,,,,,,,,,, ! o \_/
g o -790] (diff. trigger) = :
é I—. - 40000.
5] o i R
8 © -810] : i
2 (&) 20000{ s
£ -820, H' + ‘f
3 -830] TITIITTY. e ST TTITIIYTTS Ty
g T T T —?000 -900 -850 -800 =750 -700 -650 -600
S 0.5 1 1.5 2 2.5 3
g P/Mc Calculated TO (ns)
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