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EIC

o ETTL:

@ timing layers in electron endcap region with 500um pitch
size in front of EEMC, 95% hit efficiency

o current default: 2 disks at Z = -155.5 cm & Z = -158.5 cm,
—3.7<n<-16

o CTTL:

@ timing layers in the barrel region with 500um pitch size 1
layer each in front of CEMC and CHCAL-IN, 95% hit
efficiency

e current default: 2 barrels at R = 92 cm (|n| < 1.34) and R
= 114.7 cm (|n| < 1.11)

o FTTL:

o timing layer in hadron endcap region 500 um pitch, 95% hit
efficiency

o current default:

2 disks before FEMC Z = 287 cm & Z = 289 cm
1 disk beore FHCAL Z = 340 cm

F. Bock (ORNL) LGAD

((((T)J)) Timing Tracking Layers (TTL) in Fun4All %

@ TTL design can be complemented with any of
the current trackers (FST, GEM, TPC, LBL)
or PID detectors (only EGEM last disk in
conflict with ETTL) PR-370 & PR-15

@ Multiple other options for FTTL implemented,
i.e 2 disk version, coarser granularity, only
disks in front of FEMC ... PR-15, PR-17
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https://github.com/sPHENIX-Collaboration/macros/pull/370
https://github.com/eic/fun4all_eicmacros/pull/15
https://github.com/eic/fun4all_eicmacros/pull/15
https://github.com/eic/fun4all_eicmacros/pull/17

EIC

«(T)m Overview studies for eRD29 %

@ Time resolution with “optimal” setup in eta slices
@ Impact of timing layers on tracking performance using optimal LBL or LANL inner tracker in eta
slice
o Pitch size 1.3mm (ETL default)
o Pitch size 0.5 mm (assumed default for TTL)
o Pitch size 0.5 mm AC-LGADs (30 microns resol)
@ Study impact of timing layer between E and H-Cal (tracking perf & timing resol) + efficiency?
Study done again as function of eta. Use LBL tracker as default
o Default (done in 1) & 2))
o Only 1 layer before and after ECal (only fwd. changes)
o 1 layer before ECAL none after
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"X T)J» EIC generator setup

o General setup in fun4all for e+p
collisions with 10 and 250 GeV beam
energy respectively

@ Requiring pr, hard > 5 reduces 7 region
R for electrons significantly enhances

e > 5 GeVic

10"

Pythia 6, e+p, 10+250 GeV/

(h/e)* in LBL+TTL o . .
oo vaceus T e hadron prod in central barrel and fwd
S S S region

@ Use pr, hard = 5 production to study
PID in central barrel and fwd

@ PID studies in backward region need
MB productions

@ Should we do single pion productions

Pythia 6, e+p 104250 Gev
Pythia 6, e+p, 10+250 GeV : 425 GeVic

5 e S eng;gct;gé flat in eta and p; (0-50 GeV/c) for
L L Il 1 L 10° . .
B pé‘%?wﬁ" T ,a‘é(g:v,c§ tracking studies?

MB e-p (100K events) e-p (250K events),
PT, hard Z 5GEV/C
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"X T) EIC generator setup

w? @ General setup in fundall for e+p

' collisions with 10 and 250 GeV beam
. w? energy respectively
o @ Requiring pr, hard > 5 reduces 7 region
e oo o Py, 00,1950 cov for electrons significantly enhances
. " o ecions | (vef nLaLeTrL 8 10° hadron prod in central barrel and fwd
U e L R region
o e T . @ Use pr hara > 5 production to study
10 PID in central barrel and fwd
. ' o PID studies in backward region need
i . MB productions
e o v oo ° Shogld we do single pion productions
; s I s K flat in eta and p; (0-50 GeV/c) for
R R 0 46 i 0 tracking studies?
MB e-p (100K events) e-p (250K events),

PT, hard > 5GeV/c
-



=X T) Tracking resolution studies - default TTL setup
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no track cuts

@ p; resolution strongly 1 dependent

@ p; resolution particle species dependent

@ worse tracking performance for 1.0 < |n| < 1.2 and for || > 2.5 compared to other 7) regions

@ requiring > 3 hits in the tracker helps resolution but reduces effi — closer to pure improvement on
resol through TTL introduction
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=X T) Tracking resolution studies - default TTL setup
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@ p; resolution strongly 1 dependent

@ p; resolution particle species dependent

@ worse tracking performance for 1.0 < |n| < 1.2 and for || > 2.5 compared to other 7) regions

@ requiring > 3 hits in the tracker helps resolution but reduces effi — closer to pure improvement on
resol through TTL introduction
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" T) Tracking resolution studies - different granularity - LBL
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" T) Tracking resolution studies - different granularity - LBL
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" T) Tracking resolution studies - different granularity - LBL
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EIC

((((T)J)J Tracking resolution studies - different granularity - LANL
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" T) Tracking resolution studies - different granularity - LANL

P &~ 0.
i T T T T T T T
£ roraolaNL Pythia 6, e+p 10+250 Gev_] - L olan Pyihia 6, e+p 10'250 Gev ]
2 LANGTTL (1.3mm) wi>5GeVic | = [ eLANL+TTL (1.3mm) 25Gevic
& o1 BLANCHTTL (500um) h-isaeis ] o 0100 CLANL+TTL (s00um) n! in 0.6<n<1.0
2-012% L LANTHTTL (AC-LGAD, 500um) s2wackerhis | % [ =LANLSTTL (AC-LGAD, 500um) } > 2 tracker hits ]
g 00f 4 ¢ oo e -
Sos T 1€t AN ]
E+ 1 006800 ' -
F ] r o 1
0.06— - -+
E ] 5 e Bl
E 1 0,041 o ¢ =
0.04— — L Y ]
0.0 3 002 - 7
0,000ttt | | | | I | | | 0,00 L | | | | | | | L]
O 46 8 10 1z 14 16 2 2 4 6 8 10 12 14 1618 2
pie (GeVIc) ple (Gevic)
Soad T T T & T AP ARRARARE A
2 0301 Pythia 6, e+p 104250 Gev— =040 ANL Pythia 6, e+p, 10+250 GeV
Z C LANL+TTL . Smm) prizsGevic 1 2 E «LANL+TTL (1.3mm) pie>5GeVic
&~ [ oLANL+TTL (500um) Tinz. 5<11<3.0 J g~ 035 oLANL+TTL (500um) 18 in 3.0<n<3.5
= 025 aLANLHTTL (AC @A, s00um) > 2 tracker hits| E sLANL+TTL (AC-LGAD, 500m) > 2 tracker hits
ot 1 St i ]
v F ] E E|
0.15 - - t E
£ =+ + ] £ B E
£ ¥ 1 0.15F o -
010 + +7 —— 3 E e +++ E|
F P ] oo E
I e E T et E
= P ] S E
005w g0 = - 3 E|
0. E L Il | 1 | | | \ \ 1 Il | Il | | | \ \ |
0 2 4 6 8 10 12 14 2 4 6 8 10 12 14 2(
MC (GeVIc) MC (Gev/c)
> 2 tracker hits
F. Bock (ORNL) LGAD

Expected improvement in forward

Electron going region not
conclusive, nearly no tracking
capabilities with LANL tracker

Significant improvement in central
barrel region

improvement ‘“cleaner” seen for > 2
& > 3 tracker hits
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" T) Tracking resolution studies - different granularity - LANL
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EIC
T) Tracking resolution studies -

& T T T T T T T ] T T T T T T ]
= Fo.14—oLAN Pythia 6, e+p, 10+250 Gev—]| [ oLANL Pyzma 6, e+p 104250 Gev ]
2k, CANLHTTL (500um) pl*¢25 Gevie J [ «LANL+TTL (500um) ph 5 Gevie ]
& o1 DB i -15<n<1.2_] LBl in 0.6<n1<1.0]
= F0-12- 4 LBLATTL (500um) ] [ wLBL+TTL (500um) | | ]
. L 3 F e [ E
g0 lﬂ,j - — Ll -
%008:—+ E E o ,,ﬂ‘+ ]
0.06— %L 4 L + ]
A SN SRR S G
004z 4 E - ]
O ] 0. 02;5=a:+ |

0.02— - T o x ]
S El [ e e, ]

0,000 L | | | I | | T 0.0g0 L | | | | I | | |
24 6 10 12 14 16 18 2 . 2 4 6 8 10 12 14 82

ple (Gevic) pYc (Gevic)

I'N \ T T o \ T T T T T T T T 3]
=ro. 30 Pylma 6, e+p m+zso Gev— EQ_»O-“U Pythia 6, e+p, 10+250 GeV |
i EANCTTL (500um) “25Gevic 1 2 Fe LANL+TTL (500um) ph 5 Gevic J
= LBL rrlmzs<n<ao 1 5~ 035kl 18 in 3.0<n<3.5
o 255. LBL+TTL (500um) -4 =~ Fa LBLern (500um) E
020 | F e 3
v F 3 E 3
015 B = s E

F q 015 e + E

0.10— — E e = E|

i =R E
0000t | | | I | | 1 0,005 L | | | | | | | T

SN R S 0 12 14 16 2 2 4 6 8 10 12 14 16_ 18 2

pie (GeVIc) ple (Gevic)

no track cuts

F. Bock (ORNL)

LGAD

LBL vs. LANL tracker

Much worse performance for LANL
tracker in barrel and backward

Inclusion of TTL significantly
improvement for LANL, little for
LBL tracker

LBL worse in forward region

Inclusion of TTL leads to similar
performance in forward region for
both tracker+TTL versions
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EIC
T) Tracking resolution studies -
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Much worse performance for LANL
tracker in barrel and backward

Inclusion of TTL significantly
improvement for LANL, little for
LBL tracker

LBL worse in forward region

Inclusion of TTL leads to similar
performance in forward region for
both tracker+TTL versions
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=X T) Tracking resolution studies - LBL vs. LANL tracker
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=X T) Tracking resolution studies - different setup
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=X T) Tracking resolution studies - different setup
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=X T) Tracking resolution studies - different setup
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EI(T)» PID discrimination studies, e-going and central
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EI(T)» PID discrimination studies, e-going and central
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EIKT)J)) PID discrimination studies, e-going and central w/ hit a. ECal
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EIKT)J)) PID discrimination studies, e-going and central w/ hit a. ECal
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EIKT)J)) PID discrimination
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((((T)J)) PID discrimination studies, forward
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EIKT)J)) PID discrimination studies, forward w/ hit a. ECal
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EIKT)J)) PID discrimination studies, forward w/ hit a. ECal
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((((T)J)J PID resolution studies - default TTL setup
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=X T) PID resolution studies - default TTL setup
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=X T) PID resolution studies - default TTL setup
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EIKT)D) PID resolution

studies

different granularity - LBL
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EIKT)D) PID resolution studies - different granularity - LBL
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“(D PID resolution studies - LBL vs. LANL tracker

o R Saanans e [ castanansaanssnsnane: R T A A Alananas T Sl aataansnsasnenssaansnasAnes: ;
b «LANLHTTL (S00m) Pylma 6. eﬂ? 101250 Gev % LANL#TTL (500um) Pylmaﬁ etp l0250Gev J %, LANL+TTL (S00um) y\mae e»p 101250 Gev N LANLHTTL (S00um) Pyihia 6, e+p, 10+250 Gev 3
=] 25Gevic] 5 “25GeVic] o 25 GeVic S 25 GeVic
= =LBL+TTL (500um) i 5<r<-1.2 = LBL+TTL (500um) vé in0sa<10 ] = LBL+TTL (500um) Tz 5<1<3.0 = LBL+TTL (500um) ¢ in30<n<35 J
[AgE ERRN ElRA ERR Nt E
¢ 19 El E E DI 3
o F @ 1 @ 1 = E
3 E El EI-) E
7o . R R 3
s 3 ] ] - ]
L L Il Il Il Il Il Il | L I | 1 | | | \ \ 3 L I | Il Il | | | Il 3 I Il Il I Il Il | | 3
FANNY SR R R A R EA R R B S A O} 2 F A B S R R S € N R R R A U (N
p¥C (GeVic) pMC (Ge\/lc) pMC (GeVic) p¥C (GeVic)
' T T T T T T T T T N T T T T T T T T INERER T T T T T T T T NN Sana T T T T T T T T
S 4 LANLTTL (s00um) Pymas e os0cvd LANLSTTL (500m) pymas, ovp o0 ce LANLSTTL (500um) pymac oy dosocer T LANLTTL (500pm) Py, ox 10020 cov
&l “35Gevic ] o “x5Gevic ] s5cevc ] o =5 GeVlec
£ 40E=LBLHTTL (500um) Whismeizd & LBLHTTL (500um) Fnosmiod = LBL+TTL (500um) Hnzsaaod & LBL+TTL (500um) Hinsomas
= - - -
B 4 5 S S
S ER 3 3
& @ £y
2 5 3
TR
20 3
15 3
105 E
+ -
= = ——
s . 3 ey, - E
— -I—#*-—’
eI P I T T ey Tewwm— c| T
2 S S B IS A € E A N R B S S R LIS T3 518
pc (Gevic) pMe (Gevic) pW (Gev/c) pYC (GeVic)

no track cuts
o Change of tracker little impact on 1/f resolution & mean

o Little effect on low momentum mean — sigma
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EIKT)J)) PID resolution

studies

LBL vs. LANL tracker
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o Change of tracker little impact on 1/f resolution & mean
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EIC . . .
((((T)J)) PID resolution studies - different setup
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no track cuts
@ Don't fully understand lack of PID performance changes yet, needs investigating

@ Maybe most tracks have anyways just 1 hit in timing layer?
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EIKT)D) PID resolution

studies

different setup
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@ Don't fully understand lack of PID performance changes yet, needs investigating

@ Maybe most tracks have anyways just 1 hit in timing layer?
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