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Summary

e Study about FTKSim efficiency.
— Bug search
— Improvements on Sectors and Patterns efficency

— Study on single track samples

e FTKSim memory optimization:
— Smaller number of sectors

— Smaller number of patterns
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Bug Search

e An important bug in pattern load: only an half of patterns bank was
loaded.

e Some other minor bugs, not important to explain the low efficiency
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/ Efficiency factors \

To maximize the efficiency we generate a new set of patterns and constants.

Now in the training use only tracks with max 2 hits in a plane.
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Pattern banks efficiency is ep = 96.1%. We exclude the patteren not
within a sector so we reduce the their number from 1, 500, 000 to
1,000, 000.

The probability for a track to have 6 hits in all 6 detector plane is
€6/6 — 1 9% (evaluated from single muon track sample).
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Single Track sample (filtered)

We filtered a single track data sample, not used for pattern or sectors
generation, and we extract only the events that match Pattgen criteria: 6 hit
in 6 layers, max 2 hit in each plane.

We measure an average efficiency of g - ep = 96% that not depends on
various track parameters, like aspected.
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Single Track sample (not filtered)

We remade the previous exesercises for a single track, without excluding

any events.

We expect an efficiency equal to €s - €p - €6/6 = 75%. The results confirm
this expectation.
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FTK efficiency vs ¢ FTK efficiency vs Cot(6) \ FTK efficiency vs Impact Parameter (2 mm) |
e e b
03 08 0.8
0.6 l ‘ \ 0.6 { 0.6/l H
r H ‘ [ ‘ htruth_ctheta_isftk L H htruth_d2_isftk
r htruth_phi_isftk r Entries 6033 - Entries 6033
041 Entries 6033 04 Mean 0.01037 0.4} Mean 0.0007834
L Mean 0.003226 L RQMS 0.582 L RMS 0.1138
8 RMS 1.649 8 "/ ndf 24.79 / 85 S x2/ ndf 25.32/99
0.2- 2/ ndf 27.2/89 0.2}- po 0.763+0.013 0.2- 0 0.7621+0.0131
L po 0.7622 + 0.0131 L C
[ I T R T ol PN I B N I S PR PV PRI I I
3 2 -1 1 2 3 -1 0.5 0.5 1 L X T K T ¥ TS T XTI N K TR 7
¢ [rad] Cot(6) Impact Parameter [mm]

FTK efficiency vs 2, [_FTK efficiency s Curvature | Ditferencelcfiiracksnumber h_ntrackdiff

Entries 20000

- - c E
¢ Ak ® ok | 2 _F M Mean  0.0896
r r S 0.8
‘ £ RMS  0.3794
L [ 0.7F
0.8 ‘ M wh\” H\ \M‘Hm M\ 0.8 i, | T E
; [T : L AL
06 i 056 [ 055
E | htruth_z0 isftk E £
= Entries 6033 = htruth_curv_isftk 0.4F
04l Mean 0.3914 04l Entries 6033 E
L RMS 56.87 L Mean -0.003784 031
F %2/ ndf 17.34/ 49 F RMS 0.1694 =
02l po 0.7655 + 0.0132 02l »® / ndf 22.64 /59 0.2
“F gl po 0.7637 £ 0.0131 E
F [ 0.1F =
g’A\ %’\\\\\ 1 = N I SO N srvuril AN N AR EVUPRN ENUPIN B
-200 -150 -100 -50 50 100 150 _ 200 05 -04 03 -02 -01 -0 01 02 03 04 05 10 8 6 4 -2 10
Z, [mm] Curv. [1/GeV] N(Truth)-N(FTK)

For the single tracks sample the main reason of inefficiency is the majority
logic.
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By — pp sample

We repeat the study of efficiency on tracks from By — up events, with an
average efficiency of 60% < s - €p - €6/6

For this sample respect previous talk we increase the average efficiency
from 50% to 60%. Problably due of the bug in pattern load.

But in this sample there 1s not only 1 so we can expect that for other
particles the effect of the 6 over 6 make a factor smaller than .8

We looked also in single bad reconstructed events but inefficiency don’t
seems function of such special value of tracks’ parameters.

Need more study.
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Memory optimization

In the previous generations of constants and patterns we overexistamete the
number of sectors and patterns for 2 reasons:

1. Many sectors was very inefficient and did not have good linear fit
constants.

2. Some patterns are out of a sector and during recostruction don’t
generate real tracks.

We reduce the sectors to # 160,000 and pattern to # 1M.

We are studing other optimization to reduce the ammount of memory
(RAM+SWAP) required by FTKSim.

N /

G.V. 02/23/06 - Shde 12




Update on FTKSim

a N

Conclusions

e We have an efficency on u ~ 76%, explained by:
— Sectors efficiency

— Patterns efficiency

— Probability of 6/6

e The smaller efficiency on B samples can be explained by a smaller
probability of 6/6, to verity this hypotesis we can:
— Verity the €¢ /6 for other particle, 1.e. 7
— Implement Majority Logic and verify the effect on this type of

events.

Future plan in Giovanni’s talk.
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