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Introduction:

» Goal: achieve an optimal reconstruction for DT hits and segments,
both for position and error assignment.

» actual (now old) code based on a naive algorithm , not optimal
position reconstruction, and very poor error assignment (nominal DT
resolution).

» dedicated task force: 4 people, ne, Stefano V., Bart
VdV., G aconb B. actively working on this item (according to
time available),

» agreement on a new framework for segment reconstruction (de-
scribed in PRS meeting 7/5/2002).

» focus on hits reconstruction (building block), position from digi time
and error assignment,

» then (partially in parallel) improvement on segment building.
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Improvement hit reconstruction:

e From digi we have RawTime, and wire ID: distance from wire is

X =VelDrift x RawTime

e further approximation: RawTime include TOF and propagation along
wire, which should be subtracted.

* TOF included now is: (Real TOF)—(TOF for p = ©0), so already
subtracted (in first approx) at digi level: what about real CMS
raw-time? Can be subtracted in reconstruction once position (and
particle momentum? ) is known.

* propagation along wire can be subtracted once the position along
the wire is known (as well as FE position).

e more important: drift velocity depends on 6 and B
* Dependence can be studied in TB data, looking at Tmax/HalfCell,

where Tmax is computed via mean timer technique.
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* Using MC much easier, care to avoid cell with more than one
simHit and SimHit which dies inside the cell (or cross the I). more
complex situation, must check if the digitization algorithm works
properly in these cases.

e Hit reconstruction is very sensitive to drift velocity, if Vd wrong by only
1%, then resolution for left/right half cell are displaced (double peek):
same effect shown by Ugo on PRS meeting 4/6 /2002 on real data

e Time to drift relation studied in 3 different way: from TestBeam data,
from MC and “inverting” digitisation algorithm via LUT table (S.V. and
G.B.).

e Input parameters for the hit reco: position of the wire for 5, and for
0 (for Zed-R SL), center of the wire for subtracting propagation delay.

e Once better position and angle are available (from segment reco),

use it to improve hits.
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Improvement in segment reconstruction:

~ First fit using “raw” hit reconstruction, linear fit use the errors
assigned to each hits (no more hard-coded resolution 295 pm);

~~ Second iteration of fitting using the impact angle from the first fit to
Improve hit reconstruction;

~~ Third iteration using the 3D segment (if available) to get the global
position of the hits, and improve hit reco by improved knowledge of
B | and position along wire;

~+ correct using of hit errors to compute segments parameters and

errors.
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Look Up Table approach (Stefano V. and Giacomo
B.):
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Evident improvement of reso distribution for most problematic
chambers (wheel =2, Zed-R SL) not yet perfect
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Drift velocity for “good” SImHits:
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Problem for “problematic SimHits, excluded for the time being,
Vd asymmetric due to TOF subtraction
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Drift velocity vs impact angle (5 L= 0):
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Vd variation for large angle (wheel £=2) is huge!!

Vd(0) =~ 57.9 wm/ns (old value 57.0 pm /ns)
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Drift velocity vs B field (B, 6 = 0)):
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B, and not | B, | due to a bug in digitization
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Hit resolution vs B field (B, 6 = 0)):
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Resolution and pull for all chambers (any 6, B |
Lin-scale:

| A X RecHit-SimHit | [Chiz7ndf = 2086104747 | Ay RecHit-SimHit | [Chiz7ndf = L.aTer047 47
1600 Prob = 0 Prob = 0
- Constant = 1.55e+@5 195 35000F— - r-e-- S x PR Constant = 3.2e+04 78.7
C Mean = 3.24e-063.15e-05 i : - Mean = -7.11e-G58.666-05
1400 Sigma = 0.03292.52¢-05 : Sigma = 0.0504.8.76e-05
- . : 30000+ SRS ITRTREN 23 ERCPPRS : :
1200f -+ reeereem et - : : :
: 25000 -7+ RRRRPRREE PP () ERTTERE R SEPRRPRRS
(10'0's| = ETTRPRCIRF-TIFPRCTPRIISPTTRRPER FoL FRCRPRCRESRTPPRTPRE-RPRORPRLS . :
OO TR UUUTNPR RUTI 3 SUSSUOUE SN SO 20000 +++++++ e FETRPIIED R0 PUIPRRS R RPRPPRRS
OO VNS SO SSVRIN . WORTUORE SO SO 15000f— -+ S AESTr RETTRR IENRIPRRR SRR
7o) ERUUUUURRSIUUURRURUE SOROURPE R0t RS SUURRRPUARRURPRR 10000f—"--<-=++ " ATCUERETEN FEERRE) EESE-TOH SRR EE Ot SRR
P00 L EEEETEE R PRPPPPPPPRE CPTTEY SER-PRY TETTTTDI EPPPEPPPPPRE PETLPPS ¢, Suscoocua b B
| S i T 0_ T R v S B A
-0.6 -0.4 -0.2 0 0.2 0.4 0.6 -0.6 -0.4 -0.2 0 0.2 0.4 0.6
| Pull x RecHit-SmHit | rGhiz7ndr = 3.956+03738 | Pull y RecHit-SmHit | Ghiz/nar = 6.166+047 38
Prob = 0O 70000 T Prob = 0
80000f—----denerens 3o00000dh000000 R E ;...| Constant =8.07e+@499.7 | o : | Constant = 2.58e+0469.4
L : : : : :'| Mean = 0.0006430.001 : : : : : : | Mean =-0.0006380.00166
70000} = - <-4 eennn 3 oono0nd VUV TN “¥§....5...| Sigma = 1.020.000762 60000f— -« 2---+ 3oacacas AREEEREHERCREE i 77| Sigma = 0.8860.00171
(Z0/00's) REECRCRPPRPEI ERPPRRICTOPPPPI ALY B b RRRRR 50000, o TITTTSRPITEEPTRRE TORRHITTER - EECTR e ST SLAREEE SEP
50000 —++++r=+=+- R o e 01 e oo 00000 oeee ooes AT Eoonnneancesbanacpnieeannngeaaacd 2 reonngaessoamanace Sannceaacssa
A ... T0000908000000db06e00000] [acodbonnlanfasoocodbanmooagooassns Soooooo B
OOOO— : 0 30000
c'0'0/0s) RURRCRPUTPI SRTRPUT-PPPRSY ERTPR-TRTH NSPTPPL-SURE SRR RS
B 20000
20000f—"--"" Toooeongo0socaaponnoongboocomboncadionooracbennenngoneonan ELLLLE
20000|= -+ ereebereeeedone e b 10000
Ohu el Jl 1 | N A 1 Jl_ N G el
-10 -8 -6 -4 -2 0 2 4 6 8 10 -10

o(Pull) = 1.02 for ¢ SL, o(Pull) ~ 0.88 for ZED SL
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Resolution and pull for all chambers (any 6, B |
Log-scale:
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Large non gaussian tail also for ¢ SL, more problem for zed ones.
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Resolution and pull for al
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Resolution and pull for all chambers in wheel +2:
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Resolution and pull for all chambers in wheel +2,
station 1 (most problematic!):
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Disaster!!! vd wrong (double peak in resolution), pull meaningless
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Resolution and pull for all chambers for hits fitted in
segments:
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Resolution and pull for all chambers in wheel O for
hits fitted In segments:
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Resolution and pull for all chambers in wheel 2 for

hits fitted In segments:

[__Dist x Wheel 5, Station 1 | [Ghiz/ndf = 3.26ev047 47

Prob = O
. . Constant = 3.23e+04+ 83.1
80000 =scocacensaffanscoasassesganssacassad fgibeasaasses Mean = 0.000221+ 8.22e-05

Sigma = 0.0456+ 8.36e-05
25000+ ERRRRRIEEEE EEERRREEEN £ 15 RRREEEEEE ERRREILEEES froeeennee

20| WARRNUNRE. SSSPRSSRS SRSSRRNY ) WPV WARPRRION: SO
15000 """ RN freeeeeedfes FAEE| SEELEEEE RO e
TORTT sevsvomuonfivasvussomooboruulooee | lowonsoofossomnosos bussoomooo:

B000 -+

-0.6 -0.4 -0.2 0 0.2 0.4 0.6

[ Disty Wheel 5, Station 1 |

Prob = O

4000—
3500—
3000
2500
2000
1500
1000

500—

..............................

.......................

Chi2/ ndf = 5.37e+03/ 47

Constant = 3.26e+03+ 16.1
Mean =-0.0242+ 0.000511
Sigma = 0.135+ 0.000585

.................................

.............................

0.2 0.4 0.6

Chi2/ ndf = 3.84e+04 / 97
Prob = 0

Constant = 1.28e+04+ 36.6
Mean = 0.00928+ 0.0034
Sigma = 1.86% 0.00408

16000F
14000F

12000F=-f e b N e
PO
BOOOF-++++i-+f bbb
B0 S e e e e
A000f s+ bl
Dyl SROR RN NN ;o AN SUNORE L\ S SANOON S

. e T P I B DS S o e

-0 -8 -6 -4 -2 0 2 4 6 8 10

ramrarml S

[ Pull y Wheel 5, Station 1 |

22000+ iwrwrreb s
e S

18000F
16000F
14000F
12000F
10000F
8000F
6000F
4000F
2000F

Prob = O

Chi2/ ndf = 5.15e+04 / 97

Constant = 1.14e+04+ 80.9
Mean =-0.101+ 0.00219
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lot of problems!!
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Conclusion:

~~ Work in progress!!!

¢

New framework for optimized DT hit reconstruction available;
Use of tuned hit to build segments, 3 iteration of refitting to improve

¢

the hit definition (position and error) and improve the segments.

~ Drift velocity tuning is critical!! Try to use a method possible to use
also for real chamber.

~~+ Once Vd tuned, can study resolution vs ¢, B, in MC but also in
real chamber (use 7 hits segment to study resolution of the 8“‘).

~ Vd(@,B.)=Vd(#) x Vd(BL) ??

~~ Tuning of errors to be finalized,;

~~ Next: concentrate on local pattern reco.
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