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Abstract

This note presents the current status of the PANDA software trigger project. Apart from the
present results obtained from Monte Carlo simulated events for various PANDA physies channels
of interest, the task is definded and intersections to the DAQ) and detector projects are pointed out.
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Definition of Software Trigger Task

Duties of the Software Trigger Group
* Find principle potential by starting from idealised conditions

 ldentify observables allowing signal/background separation
« Develop algorithms suppressing data rate at high efficiencies
« Determine performance for different scenarios

Connected issues
« Define a complete list of physics channels

« Develop realistic online-like reconstruction
(— time-based simulation + event building + online reco algo's)

* Implement selection algorithms on appropriate online compute
elements like FPGA, GPU, ...

« Acquisition and handling of the information necessary to
perform selection (DAQ level)
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Toy & Full MC

Assumption: tracking, neutral reco, PID & event building works

 Toy MC (50k each signal, 500k DPM)
» Find principal potential under defined conditions
— Tracking: g, = 95%, Ap/p = 5%, AB = Ap = 1 mrad
— PID: €55 = 95%, mis-ID = 5%
— Neutrals: AE/E = 5%, AB = Ap = 3 mrad

* Full MC (500k each signal, 1M DPM)
» More realistic, but stick to the current sotware
— PandaROOT release/janl4, external packages aprl3
— Tracks: p > 100 MeV/c
— Neutrals: E > 100 MeV
— PID: P> 10%
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Full MC PID

« Particle Identification: P > 10%
Hadron PID worse than before

due to often missing DIRC info
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Channel List

« 10 Channels under investigation

Physics topic Reaction channel Code | Trigger Tag
Electromagnetic | pp — ete™ ee pp— etTe” ete™
Exotics pp — O(1)P(2); P(1) — trigger, ¢9y — X Phi d— KTK~™ 0
Charmonium PP — Ne T T ne — trigger Etac | . = KgK =T Ne

pp — J/b T J/ib — trigger J2e J/b — eTe™ J/(2e)

pp — J/ T J /b — trigger J2mu | J/ = ptue J /) (2p)
Open charm pp — DDV DY — trigger; DY — X DO DY 5 K—xt DO

pp — DTD™; DT — trigger, D~ - X Dch | DT - K—atxt| DT

pp— DITD7; DT — trigger, D7 — X Ds Df - KTK—n"| D7
Baryons pp — AA; A — trigger; A — X Lam | A — pr— A

pp — AN A, — trigeer; A, — X Lame | A, — pK— 7T A,
Background pp generic (DPM) DPM | — —

« Data sets at 4 different center-of-mass energies

Vs [GeV] | p5 [GeV/¢c] | ee Phi Etac J2e J2mu DO Dch Ds Lam Lamec DPM
24 1.91 X X - - —~ —~ - — X - X
3.77 6.57 X X X X X X X - X - X
4.5 9.81 X X X X X X X X X - X
5.5 15.15 X X X X X X X X X X X

K. Gotzen PANDA CM Mar. 2014 6



EvtGen DPM

Physics Channel 1
Physics Channel 2 Background

Event Generation
 Signal
* Background

Physics Channel m

1 L=

A

— ~ . .
Simulation &
Toy MC Full MC Reconstruction

- ~ Event Filtering

P
. . . . e Combinatorics
3 2k 58 * Mass Window Selection
ﬂ ﬂ ﬂ  Trigger Specific Selection
— Event Tagging
Trigger Decision (Logical OR) Global Trigger Tag
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Event Based Efficiency

« All presented efficiencies are event based

* Ingeneral: € <>€;,
Four different cases:

. Trigger T, tags due to correctly reconstructed candidate X

. Ty tags due to random cand. form event containing signal X
. Ty tags due to random cand. from event containing signal X
. Ty tags due to random cand. from background

£,=2/3=66%

tag: 1, 2

e,=1/3=33%

€, = 2/3 = 66%
<g +E,

m(KI;n)

m(pKr)
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Selection Optimisation

« Four different selection approaches have been studied

— Preselection
« Combinatorics
* Mass window cut £8c around nominal mass
— High Signal Efficiency (manually)
« Retain 90% of efficiency per trigger line w.r.t. preseletion
— High Background Suppression (manually)
* Reject 99.9% DPM in total (all triggers simultaneous)
— TMVA based
» Classification problem in multi-dimensional parameter space
* Proper handling of correlations between observables

« Each trigger line @ each energy — individual optimisation!
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Observables

O(100) event and candidate related observables considered

Short cut Description Short cut Deseription
e, px, py, pz components of 4-vector for composite/danghters (lab) sumpe sum of momenta of charged particles in event (cms)
€cIn, pxcm, pycm, pzcm components of 4-vector for composite/daughters (cms) sumpel sum of momenta of charged particles in event (lab)
P momentuin p of reconstructed candidate/daughters (lab, cms) sumen sum of energies of neutral particles in event (cms)
pei momentum p of reconstructed candidate (cms) sumenl sum of energies of neutral particles in event (lab)
pt transvers momentum p; of reconstructed candidate/daughters sumpt sum of transverse momenta of all particles in event (cms)
tht, phi ) angles of cand?date/ daughters (lab) sumptl sum of transverse momenta of all particles in event (lab)
tl.ltcm, .ph.lcm . . angles of ca1.1clll.clate/ daughters (lab, cms) sumpte sum of transverse momenta of charged particles in event (cms)
pide, pidum, pidpi, pidk, pidp PID probabilities of danghters 1 f transverse momenta of charged particles in event (lab)
oang, decang opening/decay angle of 2-body candidates stmpte s o . areed b . )
; sumetn sum of transverse energies of neutral particles in event (cms)

POCVX, POCVY, DOCVE, DOCOa Vertex quality of POCA finder for charged daughters i i )
various if daughter is 77, detailed information about itself and the two photons sumetnl sum of transverse energies of neutral Partlcle.s in event (lab)
various if danghter is K2, detailed information about itself and the two pions sumpt05, sumpt10 sum of transverse momenta of all particles with p; > [0.5,1.0] GeV/e
npart Tltiplicity of all particles i event sumpe05, sumpel0  sum of momenta of charged particles with p > [0.5,1.0] GeV /e (cms)
nneut mltiplicity of neutral particles in event sumpe05], sumpel0]l  sum of momenta of charged particles with p > [0.5,1.0] GeV /e (lab)
nchrg multiplicity of charged particles in event sumen05, sumenl0  sum of energies of neutral particles with E > [0.5,1.0] GeV (cms)
npide multiplicity of electrons sumen05], sumenl0l sum of energies of neutral particles with £ = [0.5, 1.0] GeV (lab)
Inpide multiplicity of electrons with loose PID (P = 0.25) thr Event shape: Magnitude of thrust (ems)
11npide multiplicity of eleetrons with loose PID (P = 0.25) and p > 1 GeV /e sph Event shape: Sphericity (cms)
tnpide multiplicity of electrons with tight PID (P = 0.5) cir Event shape: Circularity (cms)
tlnpide multiplicity of eleetrons with tight PID (P = 0.5) and p > 1 GeV/e apl Event shape: Aplanarity (cms)
vinpide multiplicity of electrons with very tight PID (F = 0.9) pla Event shape: Planarity (cms)
last 6 variables also for muons, pions, kaons, protons fwl Event shape: 1. Fox-Wolfram Moment Ry = Hi/Hy (cms)
npl5, ..., np50 mult?pl?c?ty of pa.rtjlcles w-ith p > [0.5,1.0,2.0,3.0,4.0,5.0] GeV /e (cms) w2 Event shape: 2. Fox-Wolfram Moment Ry = Ha/Hy (cms)
npﬂﬁ}, ..., mp501 mult?pl}qty of palt}cles W‘{th p > [0.5,1.0,2.0, 3.{],4.0.,5.0] GeV /e (lab) w3 Event shape: 3. Fox-Wolfram Moment Rs = Hs/Hy (cms)
s W0 iy of prls vl > 03.40.18:20,25,3 e Event shape: 1. o Wolam Mot 4= H4/ 1y ene)

e pcity part- DU (lab) fws Event shape: 5. Fox-Wolfram Moment Rz = Hy/Hy (cms)

neplos, ..., neplO
ncpl05], ..., neplOl

multiplicity of charged part. with p > [0.03,0.05,0.1,0.5] GeV /e (cms)
multiplicity of charged part. with p > [0.03,0.05,0.1,0.5] GeV /e (lab)

pmax
pmax]
ptmax
pmin
pminl
ptmin
prapmax

maxinmm particle momentum in event (cms)
maximum particle momentum in event (lab)
maximum transvers particle momentum in event
minimum particle momentum in event (cms)
minimum particle momentum in event (lab)
minimum transvers particle momentum in event
maximum pseudorapidity of a particle in event
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ldentification of Selection Observables

Observable ranking (hint for manual optimisation):
« Example: D.@5.5 GeV

» Fixed efficiency (e.g. 98%)— ranking by best background suppression

dspcm (supr = 86.6%) ptmax (supr = 44.3%) pmax (supr = 33.1%) dspt (supr = 22.9%)
0.12 . 0.03 0.022; 0.025
i 0.02:
0.1; 00251 I 0.0181 0.02-
0.08 002 | 1]
.08/ 5 02 | 0.014- ]
0.012 0.015
0.06- ; 00157 | 0011 ;
: : ' 0.01f —_—
0.04 : 0.0t | 0.0081 ; SIg
s ; 0.006- 5
0.02- ] 0.0051 { 0.004- 0.005 —— bkg
. 0.002; ] 5
0 —— ‘ R Q ittt : : QU e
1 2 3 05 1 15 2 05 1 15 2 25 05 1 15 2

* Fixed suppression (e.g. 98%) — ranking by best signal efficiency

dspt (eff = 74.5%) ptmax (eff = 49.9%) sumpt (eff = 33.2%) sumptc (eff = 31.8%)
0.018] 0.02]

025] ]

no% 0.03 0.016 0.0181

0.02] 0.025 0.014] 0.0164
5 5 0.014]
: ] : 0.012]

0.015] 0.02 0.011 0.012]
H 0.0151 : 0.008. 0.011

0.013 : ‘ 0.008 —_—
: 0.011 0.006] 0.006. sSig

0.005] : ] 0.0041 0.004 —— bk
0.005 : 0.0021 0.002- : &

0 . 0Lk — ‘ 0 0 -
05 1 15 2 05 1 15 2 1 2 3 4 5 11




Selection Example

D*trigger on D*/DPM data @ 5.5 GeV: ¢ =79.4%

sig,ini

High efficiency optimisation (£, / £gjq inj = 90%)

dpcm [GeV/c] dp [GeV/c] ptmax [GeV/c] dpt [GeV/c]

. signal 0.051 .. signal . signal 0.0251 &, = 71.57%f—signal
0.06] Esig = 74-55% —BG E —BG 0.0251 : —BG IW_BG
0.05] €pq= 0.47% |1 0044 . €qig = 73.02% 002 | €qg = 72.68% 0.02;
0.04: »0.03- €og = 0.28% osl | Cg = 0-22% »0.015-
0.03 * 1

HE 0.02] | ] : 0.011
0.014 0.01 | 0.0051 0.005

0 ‘ ek : 0L Mot ‘ ‘ 0 . ol
1 2 3 5 10 15 05 1 15 2

High suppression optimisation (€, = 0.01%)

dpcm [GeV/c] dp [GeV/c] ptmax [GeV/c] dtht [rad]
0.071 e 71799 .o SiOnAl 0.05 . —signal 0.034 —signal 0.061 . —signal
] Ssig = flfed 091 : _ _ : —
o s IIZBC = 0.025 “C 005 || BG
] ] - ] : o, o ' o
0.05 | 0.04 €qiq = 60.15% 0.02] €qig = 57-89% €., = 53.44%
0.044 0.031 Sog = 0-12% 015 €pg = o.m%l
0.03; ' -
0.02 : ]
0.02 0.01
0.01: ] 0.01 ; 0.005
0 """"" : """"" 0 "':'I"\""T'_T."'\' 0’ ''''' [I'!'I"Illll" l|'IIII
1 2 3 5 10 15 01 02 03 04 05
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Toy MC — High Efficiency Algorithms

Vs Trigger Selection €sig  €bg

24 pp—ete - 79.4  0.009
24 S(KTK™) pmax<0.6 & phipem=>0.55 & phipem<0.7 84.0 0.041
24 A(pr) abs(lampem-0.44)<0.04 & fwl1>0.1 & fw2>0.1 82.6 0.028
3977 pp—ete - 79.2  0.001
45 DY K-t abs(dOpem-1.27)<0.13 & ptmax>0.64 & d0e>2.7 76.5 0.235
45 DY (K7 n") abs(dpem-1.255)<0.105 & de>2.6 & ptmax>0.48 & dtht<0.33 72.4 0.483
45 DI(KTK-w") abs(dspem-1.095)<0.096 & dse>2.9 & ptmax>0.39 & dstht<0.28 73.7 0311
4.5  A(pm™) lampem>1.7 & tw2>0.75 & lamtht>0.09 & fw4>0.5 & pmax>1.4 80.7 0.013
5.5 pp—ete - 78.9 0.000
55  G(KYK™) thr>0.955 & phipem>2 87.1  0.001
55 n(KgK—7) ptmax>0.75 & pmax>1.1 & sumptc>2.8 & sumpe>4 65.6 0.115
5.5  J/d(eTe) sumptc>2.1 & pmax>1.5 77.2  0.010
55  J/u(pTp) sumpte>2.1 & pmax>1.5 79.7 0.010
55 DY(K—xt) d0pem>1.84 & sumpt>2.1 & d0e>2.1 & ptmax>0.8 & dOtht<0.45  77.1 0.074
55 DY (K wtn") abs(dpem-2.05)<0.2 & dp>2 & dpt>0.5 & ptmax>0.5 71.6  0.165
55 DI (KK 7") abs(dspem-1.96)<0.24 & ptmax>0.55 & dse>3 73.0 0.151
55  A(pn™) fw2>0.87 & sumpte>0.9 & lampem>2.2 & ftwl>-0.1 82.5 0.004
5.5  A(pK—7T) abs(lamcpem-1.54)<0.16 & fw1>-0.05 & lamep>3.3 & sumpte>1.3 72.1 0.493
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The 10 Trigger Lines (e.g. D, data @ 5.5GeV)

Each plot = invariant mass of trigger specific candidates

5000
4000
3000
2000
1000

[ J
Single trigger efficiency
(event based)
pp — e*e o — K*K'\
111e = 0.0% | Entries 1 5001 €= 2.5% E‘tries 21329
0.8 400-
0.6 3001
0.41 2001
0.2, 100/
O T T T T 0 T
4 45 5 55 6 65 095 1 1.05 1.1
m(e’e) [GeV/c?] m(K'K) [GeV/c?]
D’ > Kn* D" - Kn*n*
14001 4 . 12.6% | Entries 180230 3388 € = 26.0%Entries 504538
- |
1000 :}288
800 1200
600 10001
400 288,
200 490.
0! 0

1.6

m(K) [GeV/c?]
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Total efficiency
(event based)

N

Jhy - (g, = 43.8%)
Eniries 66| 141 ec= 0.0% 703
121
101
8]

Entries

3 e= 0.0%

o MmN Ao

35

25 3 35

25 3
m(e*e’) [GeV/c?] mu*p) [GeV/c?]

A->pn A, = pKT?
601 ¢ = 0.2% |Enties 5517 | 300 72754
50 2501 L
40 200
30 150
20 100
10 501

0 0

. 12"
m(pr) [GeV/c?]

. 3 24
m(pK *) [GeV/c?]

MC truth matched spectrum
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Toy MC Example — Preselection

Data set (5.5GeV)

Etrig

pp — e'e’ o — KK n, - Kq K*m Jy = e‘e Jiy > (g = 90.4%)
450 Entries 2143 9000 Entries 73681 450 Entries 32660 igg Entries 2143 35 Entries 1289
400
350 €= 0.0% | 5000 c=436% | o c=146% | 350 c=01% | e= 0.1%
300 6000 300 300 25
250 5000 250 250 20
200 4000 200 200 15
150 3000 150 150 10
100 2000 100 100
50 1000 50 50 5
R 0 b e 0 e 0drt— P o OH Rl
01234567 05 1 15 2 25 3 0 1 2 3 4 5 6 01 2 3 45 6 0 1 2 3 45 6
S 3 + - p I + m(e'e) [GeV/c?] m(K'K) [GeV/c?] m(K, Kn) [GeVic]] m(e'e) [GeV/c?] miuw) [GeVic?]
D’ - Kn* D" - Kn'nt D - K'K'n* A —>pn Ay —> pKn
- 80 9% 7000 Entries 149899 ggg Enries 51887 || 10000 Entries 164544 ggg Entries 17419 250 Entries 13698
[ ]
8000 €=46.4%| 700 e=31.6%|| 8000 c=809%| | 1% e= 17% | opo e= 84%
s) ggg 6000 140
E - 90 4 A) 400 138 190
tot ‘ 300 4000 gg 100
200 2000 40 50
100 20
] 0 M 0 0 e [ ——-
0 1 2 3 4 5 6 0 1 2 3 4 5 6 0 05 1 15 2 25 3 0 1 2 3 4 5 6
m(Kn) [GeV/c?] m(K**) [GeV/c?] m(pn) [GeV/c?] m(pK ) [GeV/c?]
pp — e'e o= KK n, — K K Jy - ete’ Jy = (g, =21.9%)
Sggg Entries 15610 500 Entries 25069 | 4000 Entries 210195 1800 Entries 15610 180 Entries 6232
1600 160
1800 e= 0.0% | 400 c= 0.8% gggg e= 3.4% | 1400 = 00% | 140 e= 0.0%
1400 300 1200 120
1200 2500 1000 100
1000 200 2000 800 80
800 1500 600 60
600
400 100 1000 400 40
200 L& 500 200 20
0 L —— 0 e ena 0 bt Ol Othrrrrrrr e ey
01234567 05 1 15 2 25 3 0 1 23 4 5 6 01 2 3 4 5 6 0 1 2 3 4 5 6
_ 2 1 9(y m(e'e) [GeV/c?] m(K'K) [GeV/c?] m(K, K'n) [GeV/cT] m(e'*e’) [GeV/c?] mi) [GeV/c?]
° 0 D’ - Kn* D* —» Kn'x D; - K'Knt A —>pr As — pK*
10000 Entries 205962 ﬁgg Entios 224819] 1600 Enties 74779] 8000 Entries 6657078 1400 Entries 90669
1400 7000
8000 e= 7.2% | 3500 €= 86% | 1200 e= 2.8% | s000 e= 7.6% | 1200 e= 52%
3000 1000 5000 1000
2500
2000 800 4000 800
1500 600 3000 600
1000 400 2000 400
500 200 1000 200
] 0 e 01 0 e 0 —
0 1 2 3 4 5 6 0 1 2 3 4 5 6 0 1 2 3 4 5 6 05 1 15 2 25 3 0 1 2 3 4 5 6
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Toy MC Example — High Efficiency

Data set (SSGeV) PP - e 9 KK M, > KK o Prddndid Iy S W (6= 742%)

450 Entries 2143 20 Entries 64 200 Entries 14165 Entries 472 12 Entries 293
4 18 180
- €= 00% | 1¢ €= 01% | 160 =59% | 8 c=00% | 1© = 0.0%
300 14 140 60 8
250 12 120
10 100 6
200 o 80 0
150 6 60 4
100 4 40 20 2
50 2 20
0 O 0 J i L . 0 i 0 L P 0]
: 012345867 05 1 165 2 25 3 0 1 2 3+ 4 5 26 0 1 2 3 4 5 6 01 2 3 4 5 6
S ) + - p I + m(e*e’) [GeV/c?] m(K*K) [GeV/c?] m(K_K'n) [GeV/c?] m(e*e) [GeV/c?] m(up) [GeV/c?]
D° - Kt D* — Kn'n* D — K'*Krn* A —pr Ag — pKT
E — 7 3 O % jﬁg Enwries 3942 120 Emnes 2369 || 8000 Entries 49400 1 Entries 1 35 Entries 1737
H - . 7000 €= 0.0% 30
trig 350 €=09% | 100 e=3.4% || 5000 €=73.0%| | 08 o5 e= 1.1%
— (o) 250 80 5000 06 0
E - 74 . 2 (0} 200 60 4000 0.4 15
tot 150 0 3000 . ©
100 2000 0.2
50 20 1000 5
0 Ty 0 i 0 Aliisuiinanennnssanss 0 T T T T 0 T
0 1 2 3 4 5 6 0 1 2 3 4 5 6 0 1 2 3 4 5 6 05 1 15 2 25 3 0 1 2 3 4 5 6
m(Kn*) [GeV/c?] Kmtnt) [GeV/c?] m(K*Kt) [GeV/c?] m(pn) [GeV/c?] m(pKn*) [GeV/c?]
pp — e'e’ 0> KK n, — K K™ Jy > ete’ Jy = (= 1.0%)
Entries 4332 90 Entries 843 16 Entries 388
80
= 0.1% 70 e= 0.0% 14 e= 0.0%

gggg Entries 15610 3 Enties 39 70
1800 c= 0.0% 2.5 e= 0.0% 60
1600

1400 2 50
1200 40
1000 18 2

800 1
600 20

400 0.5
DPM . o
0 0 ok 0

012345867 05 1 15 2 25 3 01 2 34 5 86 001 2 3 4 5 6 01 2 3 45 6
8 _ 1 00/ m(e'*e’) [GeV/c?] m(K'K) [GeV/c?] m(K K') [GeVrcT] m(e'e’) [GeV/c?] m(up) [GeV/c?]
tot ° Y D° > Kt D" - Kmn* D —» KK A—pr A. = pKT
25 Entries 968 35 Entries 1518 ig Entries 1561 5 Entries 96 120 Entries 6017
20 e= 0.1% 30 ez 0.2% 35 e= 0.2% 4 e= 0.0% 100 e= 0.5%
25 30
15 20 25
10 15 ®
10 15
5 10
5 5
0t Uy 0 01 04 1
01 2 3 4 5 6 0 1 2 3 4 5 6 0 1 2 3 4 5 6 05 1 15 2 25 3 01 2 3 4 5 6
m(K*) [GeV/c?] m(K ) [GeV/c?] m(K*Kt*) [GeV/c?] m(pr) [GeV/c?] m(pK ) [GeV/c?]
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Toy MC Example — High Suppression

Data set (5.5GeV)

Etrig

Etot

pp — ete’ ¢ - KK T]C e KS K'w Jy > e'e Jhy - (€, = 57.8%)
450 Entries 2143 gg Enties 64 45 Entries 2766 100 Enties 472 12 Entries 293
] 40
ggg €= 0.0% b €= 01% 35 e= 1.0% 80 c= 0.0% 10 c= 0.0%
300 14 30 8
250 12 25 80
10 20 6
200 8 40
150 6 15 4
100 4 10 20 2
50 2 5
Ot e 0 J i . . 0 . i 0 b b 0 i I
: 01234567 05 1 15 2 25 3 0 1 2 3+ 4 26 01 2 3 4 5 6 01 2 3 4 5 6
S ) + - p I + m(e*e’) [GeV/c?] m(K*K) [GeV/c?] m(K_K'r) [GeV/c’] m(e*e’) [GeV/c? m(u*w) [GeV/c?
D° - Kt D* - Kn*n* D; —» K'Kn* A—-pr Ag — pK'+
- 5 7 2 % ;gg Entries 3858 80 Enties 1456 || 500 Entries 35614 1 Entries 1 7 Entries 255
L[] e= /o
300 e= 1.0% ;g e= 21% || 5000 €=57.2% 0.8 g e= 0.1%
=57.8% = : 4
—_ 40 3000
. 0] 150 30 0.4 3
100 2 2000 0 5
50 10 1000 - 1 ||
01 04t Py Ol v i 0 e e 0Frrrr -
0 1 2 3 4 5 6 1 2 3 4 5 6 0 1 2 3 4 5 6 05 1 15 2 25 8 01 2 3 4 5 6
m(K*) [GeV/c?] m(Kn) [GeV/c?] m(K'K'n*) [GeV/c?] m(pr) [GeV/c?] m(pK ) [GeV/c?]
pp — e‘e’ ¢ - KK T]C - KS K'x Jiy —» e'e Jy = (g,= 0.1%)
gggg Entries 15610 3 Entries 39 12 Entries 455 90 Entries 843 16 Entries 388
1800 e=00%| 2% €= 0.0% 10 e= 0.0% o e= 0.0% 14 e= 0.0%
1500 :
1000 5
800 1
600
DPM
20(01
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Toy MC — Efficiency Summary

Toy MC - Efficiency - mass cut only Toy MC - Background fraction
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Toy MC — Relative Efficiencies

Toy MC - Efficiency - mass cut only Toy MC - Background fraction
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Full MC — Efficiency Summary

Full MC - Efficiencies - mass window cut only Full MC - Background fraction
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Full MC — Relative Efficiencies

Full MC - Efficiencies - mass window cut only Full MC - Background fraction
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Interesting observation...

Mass cut only

Trigger
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— High eff@loose criteria due to non-MCT combinatorics!
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Summary/Conclusion

« Background level increases with cms-energy

 Individual selection algorithm for each trigger at each energy

« Background reduction of 1/1000 can be reached,
but at cost of signal efficiency

« Additional trigger lines costs individual efficiency

* Open charm, charmed baryons and non-leptonic charmonium
are more difficult to separated from background

* Cross tagging effect could be important, strongly depending
on full trigger system configuration
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Open issues/next steps

« Software Trigger related
— Phase space distortion after triggering?
— Add missing physics cases (Hypernuclei, in-matter phys.)
— Triggering with sparse information possible?

* Physics related
— Final/complete list of trigger lines
— Always simultaneous tagging or different configurations?
— Robustness of triggers — alternative background generator

« Computing/DAQ related
— Time-based simulation + real event building
— Algorithms suitable for online reconstruction
— Data flow management (e.g. OMQ)
— Implementation of algorithms on FPGA/GPU
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Software Trigger within Trigger System

Raw Data/Simulation Physics Channels

Online Trigger System (FPGA, GPU, CPU)

Online Reco

Tracking

Neutral Reco

N Trigger Tag
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Full MC Tracking

Current tracking efficiency lower than in STT TDR

(target pipe region taken out by ||o|
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Susanne confirmed the
TDR numbers — has to be
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Full MC Example — Preselection

Data set (5.5GeV)
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Full MC Example — High Efficiency

- KK Jy = ete’ Jy = w (g, = 43.8%)
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Full MC Example — High Suppression
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