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Outline
- ATLASHR g , NEPREMR L8
- ATLAS MU — X5 A
- FastTracKer (FTK) OORENEHBEDFIN
- MC / FTK simulation
- FTK fast simulation(FastSim)DHIE
- FastSim#rFEDRFARIL
- FXED , TE
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ATLAS#HR Lizs

LHCHIERZRD E — ABERICERE

- NEPREMR 25
- HOUA—4
- =1 —A>RHtEs

EEFE. ITR)ILF—FZ2RBE(TRIE

ONEPFIMR 25
IBL : n—@ 2 /RjtindH+H U (1/E)

Pixel : n—¢@ 2 /RjciAH+H U (32
EEANEZB-layer

SCT : r]jlj_rli.l 1 ;Kﬁd)gjlﬁl::ajtlj L/(SJEES) Pixels{ ;géii;iély‘?“
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ATLASMUA—3RAFT A

IBL/Pixel/SCT

Level-1
Trigger

FTK®A i "~ 100kHz

BB T 3R —&p4EtES (ROI) ROD ROD ROD
B LS 100(ms/Rol) I I I
\ ROB ROB ROB
v Level-1: /)\—R2Ox17
=525 (Rol) ~1kHz 'y V ¥
v HLT :YIJk9I7 HLT CPU Farm

ROIDMEN & EZE 7z BB - Trigger CESER!
ICEPPS >RSI L
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ATLASMUA—3RAFT A

| pp collicion

FTKEAR

IBL/Pixel/SCT

.~ 40MHz
Level-1
Trigger Input
AEBRITR AR
(IBL/Pixel /SCT)
FTKGE A FTK:E A % ~ 100kHz Dty MEEk

BT DBR Rol 2Rl ROD| | ROD
B LS 100(ms/Rol) 100(ps/all) I I
v FTK : J\—=RD I o ROB ROB
SR (AR - HZe =z Y pall | L ¥ # Output
Pt > 1GeV
= JAWVTPYTICLDHELZNH HLT CPU Farm || osmures
HLTT X D EEDR\ESES PLN,¢,d0,20
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FTKICK DB : 1 trigger®Dii=

v J\ROZARE I DTDREIE(CHULT
QCDIC K DjetEDIENIERE (CEE

J\ROZHERIRT Dt QCDI(C K Bjet

J\ROBRES B : S
JRNEEH (C1or3ADEIEBALF DRI FE 3
QCDI(C Kk Bjet : 2

[\ EBH| ([CRTBALFHY D1

OFTKIC £ BB I _
' TRERDFHRAX RV S
— EWECHTS - OFE 4 4 e
ERROBIERICSD LTV TOME e
— ABEBOBE . ‘
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Fast TracKer(FTK) RIFEBENKE COUE

DSRABAVYD T —4 DR
vy MESREUISAI—t| | vn(4)xp(16)D645EIEkICHE
IBL VT —4 2l v i 5 A—~ Ty F
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v i 3| | e
2nd stage fit 1st stage fit e
v 12 EDRERTHRAZEE v 8B D5 THRAZELL B
i v X2l &k D aemzEzl v X2[Z K D ReimEE Rl
v 64iflgAEMerge| v/(SX—58EH VNS A—HEH
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FTK Simulation : E#oD1% e/

FTK System : J\— KD x1 7

= ~ —>TY 1st stage fit 2nd stage fit
IBL 2525V T =9 D5 msig\?amﬁwj:?;a_> 8T THRIZEM V12BOMEBTRAEM
vEy MABEIS A1t Jn(4) ¢(16)D64sAIHICHER VX2IE & DRERES VX212 & DFREHS

Pixel
SCT

HitlR¥k

>_ oo VIS5 %= VIS5 A~ ==y #4 )4
T AL =
i 1HH ;; el | i = FTK track

B LT
FTK Full Simulation : ¥/ J b T )7 EHE ST

«F—ﬁnmn | ;mimg ﬂ“rx f&u‘éﬁ:ﬁ( »5’.‘3;%3? »5’-‘2;?{;’?‘ S| mu | ated
Sl 2 ﬁ} ;;f?“ ¢ / =" == FTK track

v FTK SystemZLE & (Csimulate
= KAUIBZDbit level CENMEMEROIRE

= FTK System®Di®fig - /) \w I (CHNWCIEICEE

—

= ~ — —>TY 1st stage fit 2nd stage fit
D59 T—9DRE P s SRR TIRRLEM V12BOMBTRIGEM
vEy MABEIS A1t Vn(4)xp(16)D645AIEIC 5 VX2IE & DRERES VX212 & DFREHS




9/19

FTK Simulation : f#tr(CcH (TS FIB

‘ e » e
HLT x5 —4
- FTK track LT
AT

Simulated =
B o D e B M5

OFTK Full Simulation(Full Sim) / _ _ \
V\— RO T FOUMEEY T NI T 7 THEE FTK Fast Simulation Dk
P o e e
_gzég%@/aa QI RS A v _F'E.'i%m; ‘; L1 X/
— )=V F 1)y ) — o Dades
— 1%t,2"d stage fit = AKX $ — UY—X/©
=S 2E>FHILOSZaL—323>IC v Simulated FTK track Z=fHif
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FTK Fast Simulation ( FastSim )
v S
v FUullSim(C K DBEAZR - DiFsex B
OZx7imethod

Truth-seeded approach Truth FTK track

v FullSimDE &R - DREE (W.r.t Truth)Z127F | L |
v BLENTFTK track®)\S A —4S %= RTE
v 2>2T)TTER | |

Offline-seeded approach

Offline track FTK track
v FUllSimmBiEkZz - fF8E (w.r.t Offline track) Z 4R 7 Hit
v ELELTFTK trackd) (S A — S % 3R7E aLEX
v 22 TILTER ‘
v NIV YD ZBIRakEE
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FTK Fast Simulation ( FastSim )
v BRI
v FUullSim(C K DBEAZR - DiFsex B
¢ N\
SOTN - BR - INAMIVFYIZBROIGRR |
Offline-seeded method% %

\_ /

-
-
-
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-

o~ FullSImOBBER - 73fFEE (w.r.t Offline track)Z&RfF Hit e .
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Offline-seeded Fast Simulation =

Input

Offline track parameters
q/Pt(Pt), n, ¢, dO, zO

L 4

Fast Simulation
(21R)

v Offline-seeded FastSimi#EiE

- Input : Offline track parameters

- Output : FastSim FTK track parameters

Output

FastSim FTK track parameter
q/Pt(Pt), n, ¢, dO, zO

)

- 88 : &phase space(Region I )(CHFBEfficiency map
#&phase space(RegionII ) (CH T B Smearing function

v 185 E)N1)L7w T EBIRE]EE
, INIL Y T Bl

>0,

ICEPPS RS A

Offline track
FastSim -
EfflClency map

nnnnnn

Smearmg fu%on

o 7\ ]

-

FastSim FTK track
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ERY>II

v 10muons/event = 500000events (5M muons) {EF
v BB T)VRERINCmethod DXL

MatchingDE®

v Offline tracks & FTK tracksZz 1:1 (XSl “min_AR” 976
v minimum AR(min_AR) matchingZfEH 8° - | S

T W T T T

\HIH”

AR = \/(nofﬂine - r]FTK)Z-l'((I)offline - (I)FTK)Z

v AR matching threshold Z0.02 - E%

IIHH| I\IIHIII IJIIIIH| I\IHIII‘

matching efficiency : 93%

10 =

match L/ 7:'_'. offline track 0)2]:’;'-;&

I ‘ I I I \ ! ! 1 I 1 I I
0.04 0.06 0.08 01

ZPoffline trackDANZEX AR(min_AR
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Region I M7EE (For Efficiency)

&phase space(c_EBLT%Efﬂuency map & smearing function ZHE 9 D

JESDICRREBD DT A Z TE
P : C hi ff
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Efficiency mapping o ____Efficiency map

\/ Reglon I O)%%Eiﬁjz(:a:s(/j-5eff|C|enCY€§J§J/\\\7:: i 09 ) LT e L
( Efficiency map )

v Efficiency mapZinputdOffline track (i

= FullSim(w.r.t Offline) DEfficiency% FBiR 3 N N S S -
_FullSim & FastSim Oefficiencytt#

O Performance R B
v FullSim & FastSimefficiency % s B I R
L T, 1 I M
- FullSim&FastSmTh<—2 L 1L .1 _rism
Efficiency map works well ! - - 7] — Fastsim

T2 -1 0 dO[ﬁqm] © -100 -50 © 5OZd,)fmm]
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RegionII M EZE (For Smearing)

An vs Offline track Parameter

\

v Resolution & Offline track
INS A= DOBEEZRANT

Resolution = Parameter ,ine
— Parameter FTK

v Resolution(d& Offline trackd®

q/Pt & N [CIKFTD X&h : An
: Offli k
= |q/Pt| , In|T1 0 8fAEEER YO e

108%81s = 9 (q/Pt) x 12 (n) P&k

n
Smearing function®j=sDalEkD 1T

RN N

lq/pt] 0~0.2 0.2~0.3 0.3~0.4 0.4~0.5 0.5~0.6 0.6~0.7 0.7~0.8 0.8~0.9 0.9~1.0
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Resolution Smearing i o
s I oupie
v Region I D& MRE(CS T Dresolutionz/ANz “F | — gaussian
v &resolution37A(C3¢ L Tdouble gaussianTfit | — Bulk part
_ o Frac _Gmw?) | @-Frag o G-’ ] — Tail part
F) A(GlmeXp( 20,7 >+ 02V2T exp< 20° >) : _ Bulkpart
v I COfit parameterzsmearing function e %32 1™ Double gauss
& UTRE oem e
v Smearing functionz Offline track(CiEFE FullSim g; FastSIm a)resolutmn?a'_—]:l:is't
= FullSim(w.r.t Offline)DresolutionZ IR | PR A .
O Performance | :
v FullSim & FastSim®dresolution’z LEER P /Gewﬁ” T R rad
- Bulk part(CEEZ/5EL IR o FUHS'.m
—— FastSim

- Tail partc91 ( next page ) | . U R
o402 U AdofmT® T AZO[mhm
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Tail partOZEH

v AdOI(ZBI L tail partDERX et AN FullSim & Fastslm @resolutlontb%;. (mq_o log scale )
= o SN DR = =
J=&b(CBulk part&tail partd®Offline track : '(a/‘\ g™ - = E
Dparameterre lHE2 Bulk : 98.3%] {— Fulisim
Oﬁ% Tail : 1.7% F —— FastSim
v n & O DDMICEENEVLNHSNTZ A \
- n : High |n| o%#&is; -0.3° 0.3 AdO[mm]
NOR 221@@ to_gb\% St Bqu part & tail part !:@L?%Offlme track > DL
= REEOBENERE L TEZSNS 3
( “22" H'B-layerd@#E & —E0) : :
1 I
S& 5 7
v Tail part(CH (T BHitlFHzsFHH#l (ZFREA SRR T 'cp['ra'd]
FullSim &FastSimD— ¥z i+ D — Tail(1.7%) —— Bulk(98.3%)
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Summary & Future

OSummary
v FTKZRWZ#T (CERAFTK Simulation(FastSim)ORFENMNETH D
v > T )L DERROffline-seeded FastSimDFE=ITO /=

- FullSim(C K BiamE==B1E
- FullSim(IC LD FaE = FB1R

OFuture

v ATLASOf#E#rframework N\MEB A ZZT T3

v B A%, trigger simulation(C KBFullSim & FastSimdDLLEZ1T 5
v Trigger grouph*5Sfeedbackz € 50 \updateziT>

- J\AIL7 VT DERE
- Track Parameter®HBEADZEE
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Backup
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ATLASf#tRframework/N\E& A
Reconstruction e “SRATFT—4" m— AT

: ~30s

Online trackz= EBAS A, Online-seeded FastSim . . . . .
. - k
RO S DB T : +1~2s » “MC FTK track” 7 FEAERE & ~10ms » Trigger Simulation » Offline track’ FB1&HX

v Offline-seeded Fast Simulation d1st versionzig{it

- Efficiency map v Done Onine track .
- Resolution smearing v Almost Done ( tail study : ongoing ) @ FastSim

v Reconstruction N CFTK trackz Bt&ak o ﬁ
v SeedZOnline Track(C#4T (Rol = £5E1)

O%& 1D resolutmimc_m'Smta.rir?g

v Trigger simulation(C KBFullSim & FastSimDEEER 5:::; Jk |

v #&trigger grouphSfeedbackz €5\ 77w J7— b~ 1
-II\AIVT7Y T DEE

-
FastSim FTK track

- Track parameter MOIEBREADZEE
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2D resolution smearing

v Offline & FTK track parameter MFEEZ R /=

- Ag/Pt vs A®, Ag/Pt vs AdO, AD vs AdO, An vs AzO
(C58 U \FHRE

v 1#BE8ZZE U 2 /X7t Cresolution smearing
( 2D resolution smearing )& ;ild+/c
= First step& U CANnvs Az0 (T

O2D resolution smearing®DFIIH
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Resolu

m FTK)®D
ik e ' %9

Si
e

I o
osf-
. oef, eh

AdQ

i

Nerara

v Region I DRI (C ST D AN vs Az0 D7z AN

v ZAn vs Az0 737

4e-05

2D double gaussian CDfit U f=#k

7(C X L C2D double gaussian Cfit

2M0x16y1_|1—Pxy? (1-pxy?)

Pxy : correlation factor

2 2
X— Uy _ X—Ux ) (Y—Hy Y—Hy
(- 2on )52 20))
(1-B)

2M0Ox20y2 /1—ny2 exp( <(X;XZX) -
v 9N T ODfit parameterZsmearing function & U CIRFF
v Smearing function Offline track (i)

2(1_ny2)

AzO[mm)]

02545 0
0 8 0
" i
0.015

:6;15. = .70.01I = I70.005: — 0 ' I-I IO.OOE. * I-IO.O1
— 2D double gaussian 4N

N~——
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2D resolution smearing

Region I D& fHigk(C &5 (T SHHBAFREDLLE

OPerformance S la/etlla/ptila/ptlla/ptila/ptl|a/ptila/ptlla/ptllq/pt]
N N sefd @ 0 ® 6 6 0 ©® 0]
v FullSim & FastSimDAHE R &z LEE 0 S T R IR R O A A
' § osfl- s : : ~— FullSim ]
~high |n| T3 PeE highlnl S
-low [n| TE—EL TLVRL . — FastSim
v FullSim & FastSimDresolutionZ LEER oo o i e e o
- FullSim & FastSimC 311 LN L I A D Dt ot vt e
’ * * ” . number of1 (r)ggion
Si% _ FullSim & Fastsim DresolutionZf®
71 [H1 T ; H ] |
v Et])7dsmearing functionZ @D 7TsH(C - f I
fit algorithmDeEZIT D ] M
45 low |n]| ICB T BfitEWHET D) {3 LT

An © Bz0[mm]
—— FullSim —— FastSim
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Pion FTK Tracks

v We checked the FTK tracks produced by Pion.
- Since Pion interaction to detector is higher than Muon.

OCompare Pion with Muon

Resolution comparison between Muon and Pion

v We checked resolution of pion in 108 .
regions. |

V' Right plots show the resolution comparison
between Muon and Pion in one of the
108 regions.
- No difference in q/pt, n, ® and z0
- Slight shift in dO

0.08
o

0.04
0.06
o

0.04
0.02 ]

0.02

% -0.05 0 0

0.05 0.1
A qut['”GEV] 04 02 0 02

04
A dO[mm]

= Currently under investigation.
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Applying Muon function to Pion

Narrow ¢ & Wide o for each of 108 regions Muon and Pion

v We compared narrow ¢ and wide ¢ between

. 'E 1 b e 12r s
Pion and Muon. E [+ ' | E S v
o] , ° i . Y F . e
v Right plots show narrow 6 and widecofz0. 3.f. . . ! ¢ 3 "7 R
] t : : . : 1 : : : 3 06 :_". ......... : '. '. .: . ..... . -I__
(other parameters are in backup p.24,25) 2 [Fs i ] Qupeio s old oy
o 0.1 i _ . s T — e N -:. :‘ - F] 1 . !
. . . N [ S 2 "- J. J . ; ] 0.2 ’_5 _: o ‘g e e s _.._:
v Overall, there is no big difference. | S0l b L S D B S b R
=> We tried applying smearing function number of rel\g/lltjnon Pri';'r:'ber of region
Of Muon to Pion Offhne traCkS- Efficiency Comparison between Resolution comparison between
> FullSim and FastSim Fu!UISim and FastSim
OPerformance ST T T T I e T
o 'S
v Resolution smearing works well. §_H "" """ sesenevens=cne--BURE NI Il [F LL
_ except do 08 _ ....................... ...................... ....................... ..... _: mnE }F \l
\/ Eff|c|ency Of Fu||S|m IS about 1~2% 0.85 _ ....................... ______________________ ....................... ..... _ J \’¥
lower than that of FastSim. ] T
do[mm] Aq/Pt[1/GeV]

— Pion FullSim —— Pion FastSim(w. Muon function)
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Applying method to Pion

v We prepared efficiency map and smea ring Efficiency Comparison between FullSim and FastSim
function for Pion and applied them to Pion | | | ]
Offline tracks. —— FullSim

Efficiency
T

o
w
|

=]

oo

]
|

v/ Top right plot shows the efficiency comparison | | |
between FullSim and FastSim. L
dOfrhm]

v Bottom rlght pIOt shows the resolution Resolution comparison between FullSim and FastSim
comparison between FullSim and FastSim. o T T T e

Both efficiency map and smearing function o B B, .
work well. Y S N R 1 U R '
- 1 — FullSim

] —— FastSim

O Next 100 ;_ S B

v Consider how to treat the difference between |
Pion and Muon doe oo " An
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Resolution smearing with hit information

Vv TaillD =% iR M B T 8D [COffline trackd® FullSim & FastS|m @resolutlontbﬁﬁ (do, log scale)
hit Bz Z & E
v Offline track® 2 DD HTTYICHHE — FullSim
- Tracks with IBL and B-layer hit | — FastSim
- Tracks missing IBL or B-layer hit : '

v 7Y & (Csmearing functionz FAE UiE FE

FullsSim & FastSim @resolutionZ LEE

OPerformance b = 1

v FullSim & FastSim@resolution’x LLER ‘
-q/Pt,n,®,z20[CRAULTCR<—% — =
-dO(CBd U Ctail part CT9 1NIH9% D - = — FullSim

v HItBIRE D e A S RWE RN o e & J 7 O\ ~ FastSim

~ Adofmm]  © " Az0[mm]
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10*
1 1 1 1 1 1 1 1 1 1 1 1
o A /ﬁﬂt[llé V] -0.015 -0.01 -0.005 a 0.005 O,DIA o018 —0.05 -0 —0.005 a CI,[K]SA og1 [ CIL,DISd]
A g 20_diff_allRegion G
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201552 A7 H (%) :
ST k2 P g Process time

a FTK Fast Simulation '

Run2llfg, MCY I alL—Y g3 IcbFTKZEHEMAD

F—S5 S MC4ERL
v Generation »| FTK Fast
' Simulation
1% 2R ' '
s 1 e |E5s : 1SHUF
L1 = RS Y 8T — 5 =
— Digitization ~|FTK Full | W
W Hardware ' . Simulation
Reconstruction
HLT— Track (-100us) l / (-100s)
A FTK Track FTK Track
EF—5 MCH> Z)l e

2016 FEHICRELMCH Y 7ILE : O(1G) L
E£17a8E/RFTK Full Simulation# : T0M/B

—=100El EBEW = 2 L— 3 E (=Fast Simulation)
753% : "Truth-seeded”
Truth(¥ T 2L —% DIER) ZTCICFTKRIID /NS A —5 R EETHRE
$FullED R A—(EREBOEAXIEE - BET2HEHD

<EHEDER> Truth-seededic & BFast SimulationZ{ED
Full SimulationDBBKE - 2 REZ I THEIRT S
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BIim RS
FURE H R 22 S 1 P T 22 70 R .
YR 22 75 1 PV 25 0 e 25 T 9 52 Process time
B+ 245 B HEKER
AT1 R
an k= [==—1
MEE=
OATLASZEER TIILHCO SREERFEIEADXIEE LT
FTKDIEBANED 5N TLNVS
FTK :

EBETRUEEERT BNA— KT T ORTLA

- A% REREMREBFOSERERLEA SO E Y MER | BTV AT
A pr > 1GeV/cLEDRED L5 VN5 A—4 BEEHE  RIDH 4 4a1

(b7, N, $, do, 2o) MIBEERI  100ms/Rol  100pus/all

OFTKERWTT—2 2@ T 51=HICIL, \

LT B-ODKED I a2 L—2a T TILHARBHE(0(107)
OBRKDL I aL—2ar YU TILOBERER : ~30F) /event (FTKZAL L)
ORKDFIK T aL—2a V& BBEER  ~60F) Jevent

. LARE.
‘ *mﬁwgaq ; ‘ _ HEDL I aL— 3 Hfull sim,
EEUFTKGD“/EJU_’/E Diﬁﬁﬂ'éut BRI alb— 3 Ffastsim

EFHT Do
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Process Time

Vv 10muon 500k eventsZ{£M ( Input : offline track 2, 499 308 tracks)
v 11— REEMNSAIE. 1Event@LfEb\%&D594 >, J0Owv b~

v [8J— RZ10[ElE] U7z 15 K5 fE 2R8I E

Graph

60_l T T T T I T T T T I T T T T

FEEf : Event?X
HEEh © CPU time[sec]

v %Fﬁd)éllfﬁﬂ/\ BEFfEDboundary (&

| I |

CPU time [sec]
|

20 —

| ‘ | /1

RFEER,
. P
CPU time : 15 73 [sec] SEATRTE (IAAE A, truth-seeded)
= 29 ps/track single muon : 27us/event
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FTKICKDER : b-jet tagglng

Displaced @ B ' . ]

Tracks = 1E ATLAS ' Barrel {|'r|| <1. 1) E

5 - Simulation \s = 14 TeV 7

B 0t g L

Secondary ﬁ = o Refitted FTK Light-Flavor 3

Vertex E [ —e— Re-fitted FTK b-Jet §

s 10°F -

y Lxy // / ZD E E

’/ 107 E

L. do -

? 10* = —+—

10_5 I EN BT T N N AU T T S T N N S ST ST S T NN N S ST S |_;

2 -15 -1 -05 0 0.5 1 1.5 2

Jet do [mm]
B/\RO> : FapEL) FTKIC XD E 8 CODEZE - FRINEEK

— —NERIES = ATSA2ERFEDIAIFTAT

A2 RIS A—5(d0)Ak  d0ZHEIERK
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5 DDI\NSGA—=H(CDWNT
FTK DRSS RTINS A—F [EBLTF D 5 D (helix parameter ELVD)
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FTK Fake track (“Fake™)
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FTK Fake track (“Fake™)
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Offline track parameter
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17 D HEEHE = matched Offline track parameter
DHREEDHIR

— matched FTK track parameter
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Resolution vs nPixelHits offlinetrack(muon)
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Resolution vs nPixHits on offlinetrack
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Resolution vs nPixHits on offlinetrack
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Cross section of B-layer

Actual B-Layer
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ATLAS X Y
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dOTailHit_X_Y_OnBlayer
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Offline tracks parameters

match_Highd0_off_Ipt

Compare tail and bulk
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Compare tail and bulk

FTK tracks parameters
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FullSim & FastSim@DParameter> D LEER
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Fake study

v Kodai at Waseda has studied FTK fake track
V' would like to introduce an interesting study in that about “duplicate track”

Oln this study
Vv'Using sample
“group.trig-daq.ftk.MC16.PERF.AOD_FTK.20171207_1 EXTO (total 5M muons)”

v Matching method is following this
®Distinguish

@Calculate AR @Make a pair min_AR < 0.02
offline track 1) FTK track & offline track Matched FTK track
with minimum AR(min_AR)
For e :
offline track —
' FTK fake track

offline track 10 min_AR > 0.02

v'We need to optimize definition of AR matching threshold “0.02”
ICEPPS RSO LA




61/19
Offline software validation (duplicate track)

Vv'In our matching method, there are pairs with two or more FTK tracks for one offline track

with taking the minimum AR

v'We focus on two matched FTK tracks (with AR < 0.02 ) for one offline track

Ex.) OMake pair with minimum AR
“FTK track 1” pair with “offline trackl”

W’ pair with NOff"r'Ez\/» AR w!th ::FTK track 2: and :offline track3: < 0.02 and
‘ ack 3” pair with “offlin AR with “FTK track 3” and “offline track3” < 0.02

= V' Plot “FTK track 2” and “FTK track 3” parameters

“FTK track 8” pair with “offline track10”

OResult Distributions of focused FTK track parameters
v'On n and @, there is unique structure Gl st 8 P10t
v About n, there are 4 peaks gjjjjgaod"‘ E:::;_\Lodm
v About @, there are 16 peaks -t
= “4 onn” and “16 on ®” -
match the number of FTK n-@ tower : “%MMJJL@ M
=We check the FTK bank-ID on these FTK tracks * e e o ad]
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Offline software validation (duplicate track)
v'We check the FTK bank-ID on two matched FTK tracks (with AR < 0.02)

Value of difference of bank-ID on the two FTK tracks

OResult

ﬁ B o Entries
v'The value of difference=0,-1,-15,-16,-17 g0 ot Vean
v ”0” : The two tracks are in the same FTK tower 5 5500/ \wdo'\"-"

v “-1” : In © direction, different 1 ID é -
v “-16” : In n direction, different 1 ID ER
v “-15,-17": Inn & @ direction, different 1 ID 8000/
= ' Many of one of the two tracks should be co00l
removed as “duplicate track” C
4000_—
v”0” may be due to another cause 2000/
For example, FTK fake track .. ; . | | i | | | |
O\IV—F\II\\I\I\\I\II\II\II\\I\II\I\
-20 -15 -10 -5 0 5 10 15 20

= We will study it separatel
y P y value of difference of bank-ID
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Status of the implementation into Athena

v Albert Kong (Adelaide) has been working on his Qualification Task to implement
Offline-seeded Fast Simulation into Athena.

V' lira page for the implementation is prepared.
- https://its.cern.ch/jira/browse/FTKSIM-62

v The software is growing in the following link.
- https://gitlab.cern.ch/akong/athenaprivatel/blob/smearing-21.0/Trigger/TrigFTK/TrigFTK RecAlgs/src/TrigFTKFastSim.cxx

[® TrigFTKFastSim.cxx 685k8  © D @ @ @ Edit Web IDE Replace
1 ¥ da
Copyright (C) 2002-2017 CERN for the benefit of the ATLAS collaboration
3 */
a
s /e R R e e o RS RS R S R S R SR RS R SR S R R o R S o R S SR S o R o o o R S R
€ /7
// filename rigFTK Sim.cxx
/7
[/ R K R K K K K oK S o o R KKK o S o K KKK R R
#include "TrigFTK_RecAlgs/TrigFTKFastSim.h"

d
nclude "TrkTrack/TrackCollection.h”
de "TrigFTK_RawData/FTK_RawTrackContainer.h"
nt nRegion = 1€8;
int nIpt = 9;
int neta = 12;
int ntp = 5; // Ipt,eta,phi,doe,ze

v We plan to test triggers with this software in the next few weeks.
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Truth-seeded

N E-LBEETE E-LBZ50FE
R Ipt,d0,¢,n .20 y AIPt=05/p Xy  n=og(tan(6/2)
£R: 1D 1AV dORFLER 9
llllllllllll i i \Q
L en 6 N - 1. Fast Simualtion #Ei%4 %,
> W 4 2. 1 KON S22 F5(1 5D 2a—F U NRAETIHHELRR L) ICH

LERHE(E v b EEE0%MLE) (2588 Truthe OF) ;\T@fﬁ L. Full . i
. ) ‘, ) imualtion & OFEBERESL O FREEDE W E R, LERLMIET 5,
Truth®lpt,n,d0,z0IC & Truth®lpt,n IK&F U n 20KV ¢,d0,IpthH'4EE 3. RO b 72 5 TG (RO EID I o o R 7 &)
Ipt,n,d0z0DFEC EICHEL |lpt,n DB &icn ,z20%2D, ¢,d0,Ipt%E 3DD ISV L.

ZORETRHOLERESS | FRABTENL, AHEL TG-S RODHR L SORRER~D,
’ e N C A BRI AT A ER(H | Ee P) o CEI L, 4

PR UES1 L I - 1
[T LI : 4 'E & oia by )l pesn FTHAD . |
o -Ful | il T smmemes
%” =T F 3t | i s omae] 5. #H L CTx7-Fast Simualtion &% ~ U B —I R U(— Kk Eize
z:: aSt - = | im ‘ ,ﬁ@ﬁ:*%ﬁ\z% ]\ U
= SENNNNNNEE ISR NEE I | #7—72 £). Full Simulation & IR/ & Dl & -5,
T R s ;3,103{,02,501 'D nm oca Boa %5;“1 o e .n-i :
|FIT[1 GEV] m 12

- 1BRICDE~10ms DR THED I §E (Rafi1 000E % {FE)
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Truth-seeded
—— truth-seeded
FiE : truthORIF/INS A—HSZTTICFTK trackDI\NS A —H ZELETIRE
BRE O Sosl T S e o Iy T 7 MCTHIFER (truth)
G o6 N
Gonl | ] BB =1L—>3
222_ — fast sim -
q{;O—;O 60 EIZ.'! 20 0 20 40 60 80 00 Digitization
z0[mm)] J
) REFSHMME, HMREESICfullsime & < —3 m‘m’fﬁﬁf
@ ~ 10 (ms/EER) TFTK track’Z LRI EE MCH>T)L FTktrack
- iR fake : full simCHRET S
AE(ZETE U UV\TRER

ENEDRI 1 - BRI (fake) DBIRTEHL
- full sim & DHEBEHR LY
(full simTCHEBR ENIEtrack/I\SA—F ERTRIC—T DtrackZ BB TER)
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