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Brycecanyon vs Craterlake

" What might change the performance?
* Si Negative lever arm reduced: disk ED4 moved from -115cm - -105cm (disk ED3 also moved)
* Additional MPGD layers in endcaps
* Some services changes - less material in barrel (L2 support gone)

Brycecanyon Craterlake




Simulation Procedure

" Generate pions with fixed energies, flat in n

* 0.5<p<20GeV

* 4<n<4
" Pass through desired ePIC geometry with npsim
" Reconstruct pion tracks with EICrecon

Relative Momentum Distribution

F i 1tum7_8
Entries 10499
Mean 1
Std Dev 0.008924
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" Reconstructed events binned in n and p, fitted in 20
range around peak and resolution extracted
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Relative Momentum Resolution Backward (pions)
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Craterlake improves dp/p by
~0.1% in central region

— removal of L2 support
material
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1 <n < 1.5 craterlake
improves by ~0.2% - service
material differences?

Sharp rise at low p for 1.5 <n
< 2.5 - dp distribution shows
strange features here that
require further investigation

Craterlake is improvement for
2.5<n<3.5 - same Silever
arm but extra MPGD hits?




Transverse Pointing Resolution Backward (pions)
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DCA resolution dominated by
first hits — any changes in
this n range are further from
the interaction point
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Realistic Seeding + CKF

" Simulations performed with same procedure as before
" Using Barak’s track-QA branch of EICrecon https://github.com/eic/EICrecon/tree/track-ga-barak

=|_=
" Realistic seeds are output Update to use real seed for tracking
from seeder - passed to
CKF BarrelTrackerHit pT ackerHit VertexBarrelRecHits MPGDTrackerHit TOFEndc pT ckerHit TOFBarrelTrackerHit

" Note: A single particle may N .4:;:_,/;{’//

TrackerHitsCollector

produce multiple seeds TreciSeecing l
depending on how many .
. CentralTrackSeedingResults BEEE il Didlieriieiy
layers are hit (not the case
for truth seeding) , l '/
TrackParamSeeding_factury TrackerSourcelinker TrackParamTruthlnit
From here: When I Say “BeSt SeededTrarckParams TrackSourceLinks TrackMeasurements InitTrackParams boxes are
Seed” | mean the the seed that , % | / algorlthms.boxes ,
. ki ng CKFTracking | .
ives the closesttop,_ . Sl input/output data.
g preco ptrue — 4 box is a factory
CentralCKFSeededTrajectories — centralcE rajimm to reformat data type.

First s_eed re_fers to the first See https://indico.bnl.gov/event/19357/ L
seed in the list of seeds 10


https://github.com/eic/EICrecon/tree/track-qa-barak
https://indico.bnl.gov/event/19357/
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Summary

" Craterlake geometry now available

* Momentum and Vertex resolutions benchmarked and compared to
Brycecanyon - performance differences make sense

" Momentum resolution from using the EICrecon default (truth seeding) and
seeds from orthogonal seeder compared

* Performance from realistic seeding is consistent with truth seeding - realistic
seeding looks to be working well!

14

S0



Backup




G, [mrad]

G,, [mrad]

1.2

0.8

0.6

0.4

0.2

=]

o o o o —_ = = e
=2 S T SN - S I T - S N = = B o

Polar Angle Resolution Backward (pions)

R L B B B B B B BN
-—E ¥ ePIC Brycecanyon 23.06.1,-3.5 < 1 -3 .
- [ ePIC Craterlake-Service -
v ]
- ¥ 7
C " < " ]
PR IR ST (NI S U SRR ST ST S ST S U RN |
0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6
pT[GeV/c]
e e L L L I
o -
C ¥ ePIC Brycecanyon 23.06.1,-2 <1 <-1.5 ]
:_ ] ePIC Craterlake-Service _:
- -
- ® E
= ] =
2 v m E
Cooo o b s b b s b s b s e o i 13
0 1 2 3 4 5 6 7
pT[GeV/c]

G, [mrad]

G,, [mrad]

0.8

0.6

0.4

0.2

=]

o o o o —_ = = e
=2 S T SN - S I T - S N = = B o

jg ¥ ePIC Brycecanyon 23.06.1,-3 < 1 £-2.5 :
: ] ePIC Craterlake-Service :
¥ ]
[ L -
- L .
L L w i
PPN B B S P B
0 0.5 1 1.5 2 2.5
P, [GeV/c]
L 4
i =
C ¥ ePIC Brycecanyon 23.06.1,-1.5 <1 <-1 ]
:_ ] ePIC Craterlake-Service _:
o E
= -
- u 3
- ™ =
S T T S S B
0 2 6 8 10
P, [GeVic]

G, [mrad]

© @ o 2 o 2o o 9 9
S = o W bk W ooy 9 o

S e I e e S S L =
Hy -
- ¥ ePIC Brycecanyon 23.06.1,-2.5 < 1 £-2 3
:— ] ePIC Craterlake-Service —:
Ew E
= ¥ =
: " E
3 " "
PP UM PR IR BRI RN I B PR
0 0.5 1 1.5 2 2.5 3 35 4 4.5
pT[GeV/c]

S0

16



G, [mrad]

G,, [mrad]

Polar Angle Resolution Central (pions)

1.6
14

1.2

0.8
0.6
04
0.2

”IIIIllllllllll“Illllllllll'H'l

<O

[ ePIC Craterlake-Service

¥ ePIC Brycecanyon 23.06.1, -1 < 1 <-0.5

i)
P PR PR B B BT o B B

<

1.6

2 4 6 10

8
P, [GeV/c]

14

16

1.4

1.2

0.8

0.6

0.4

0.2

IIIIIIIIIIIIIIIIIIIlIIIlIIIIé‘I

L I

] ePIC Craterlake-Service

¥ ePIC Brycecanyon 23.06.1,0 < n <0.5

m
P RPN RPN BRI IV IR PP L PO BRI B T

<

2 4 6 8 10 12
pT[GeV/c]

14

16

18

20

G, [mrad]

G,, [mrad]

0.8

0.6

0.4

0.2

=]

O = - - -
=} 2 += (=)} [} — (i8] RS (=}
D|||||||||||||||||||||||||||||!é.||

III|III|III|IIIIIIIIIIIlII.HII

s 4
PENEN EPEFEE EYETEE BT AT ASTETE STETETE SPEVAr B SPEr AETEr S

¥ ePIC Brycecanyon 23.06.1,-0.5 <n <0

] ePIC Craterlake-Service

o

2

4

6

8

10 12

P, [GeV/

c]

14

16

18

20

3

¥ ePIC Brycecanyon 23.06.1,0.5 <n <1

] ePIC Craterlake-Service

™
I BRI B B B BRI o B B

2

4

6

8
P, [GeV/

10
c]

12

14

16

S0

17



G, [mrad]

G,, [mrad]

o o o o —_ =
S R kRN 0 = N R O 0 N

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

0

Polar Angle Resolution Forward (pions)

T T — T
? ¥ ePIC Brycecanyon 23.06.1,1 < n <1.5 3
:_ ] ePIC Craterlake-Service _:
o E
— ® =
- W 3
— w =
o L] 7
c. . oo sy by s ] 1 l! 1l

0 2 4 6 8 10

P, [GeV/c]
L e e T B e e
£ -
E ¥ ePIC Brycecanyon 23.06.1,2.5 <1 <3 E
E_ [ ePIC Craterlake-Service _E
= E
E " 3
E ] E
= ¥ w 3
E ORI I S [N TN TR S N ST ST S (SN S ST N T N S S MUY E
0 0.5 1 15 2 25

P, [GeVic]

G, [mrad]

G,, [mrad]

o o o o —_ =
S R kRN 0 = N R O 0 N

0.8

0.6

0.4

0.2

e S A N
:@ =
C ¥ ePIC Brycecanyon 23.06.1,1.5 = n =<2 ]
:_IZ] ] ePIC Craterlake-Service _:
v =
F ® 3
2 L] =
2 " " E
Co v o 0 0y o by by by s by by s s 10T
0 1 3 4 5 6 7
pT[GeV/c]
R L B B B B B N N
IS ]
— ¥ ePIC Brycecanyon 23.06.1,3 < n <3.5 —
nd [ ePIC Craterlake-Service —
- ]
v .
T O -
L v .
C » w ¥
e b b b b b s s 1y 1
0 02 04 1.2 1.4 1.6

06 0.8 1
P, [GeVic]

G, [mrad]

0.9

S o e
L VS T LV R - N )
= ||||||||||||||I|||||||||||||||||||||I’HI|III

=]

¥ ePIC Brycecanyon 23.06.1,2 < n <2.5

[J ePIC Craterlake-Service

=
L1l

= L]

ool by Ve Vo e b b b g 1y

T FEETI STETI AT ETL AT AT ATRTAATARANRRRANANE

0.5 1 1.5 2

25 3 35 4
P, [GeV/c]

4.5

S0

18



