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* |LD Reconstruction
* Current status about DD4hep and reconstruction
e |LD simulation model

* Detall SIW Ecal geometry and segmentation
validation at wafer level

e Summary and outlook



Validating Reconstruction

sum() {sum( rcene, lteration$, nrec,(rccid==101) )} sum() {sum( rcene, lteration$, nrec,(rccid==101) )}
h h
30— Entries 300 40— Entries 300
- Mean  489.5 N Mean 499.9
B RMS  34.81 N RMS  20.02
. 35
28 DD4hep/Rec 305 o
gl old in last report - slElpie
20— = current status
151 =
10f- -
. 10
51 -
. S
@HHHHHHH :IIII|IIII|IIII|IIII|IIH|IIII|III|-|I|-|II|IIII|IIII
00 250 300 350 400 450 500 550 600 650 700 00 250 300 350 400 450 500 550 600 650 700
reconstructed energy [GeV] reconstructed energy [GeV]

* same input ucam 500 GeV, GEANT4.10

« DD4hepREC: Fixed large reconstructed energy by fixing SIWEcal gap correction in REC, and fixed small
reconstructed energy by fixing the missing collection name of the shared forward driver.

 not including the LHCal collection has significant effect on total reconstructed energy => the LHCal is important! 3
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Validating Reconstruction
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DBD), DD4hep+REC (ilcsoft HEAD).

e same input ucam 500 GeV uds




Reconstruction with
DD4hep/DDRec

Final PFQOs collection
from pandoraPFA

Trajectory (Tracking):
(green for “+”, Blue for

-"), strong correlation.

EM/hadron shower
(Calorimeter): (red for
“neutral”)

REC: Charged and neutral particles in PFOs
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REC: Tracking in MarlinTrk

D4NumElem:MoNumElem

The number of trajectory has
been found by MarlinTrk
processor.

120—

They are the input for

. 100—
MarlinPandora.

Trajectory in MarlinTrk:

DD4hep number of MarlinTrkTracks
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The Si water Geometry in Ecal

 SiIWEcal Barrel has 5 modules in z direction, and each module has 8
staves in phi.

* each stave has 29 layers, and each layer has 5 slabs in Z direction.

* each layer slab has ~40 wafers (number variety depends on layer)
+ 1 Magic wafer at one outer end slab.
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ccal segmentation in Z direction (+
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* SiWEcal segmentation is the same as Mokka in Z direction

|OF DDDPPDDPDPPERPIEEE POOPPPOPPOPPOEEEEE OO TEEEEE DDPDHPP+HDPPEEORIB0
(B DDDPPPPPPPOPRPIEEE OPPPOPPPPPO0 +O0EE DPPPPDEE++EOEE+EEE DDPPBPPO+POREE OB

g_@ SEEEPOPEEEDPODEDDD PPEELODPE+EOOREEEP S+EOSSHPEEEEHPEE+E+PDPO+S+DPTE+H+DPO+
B DDDPPPPODPPPDPIEEE PSPDDDDPPODPEPRE+EP PPPOOOPPODDDIEEE DD DDD+SPPPP++OPDE 1+

EEB SPDPELEEEEEEEETEEE PSP +HEE+HE0OE PP+ TEEEEE+EDE+ +RPDERERREOE
B PPPPODDDDRE+HEEEEE PSPRODDPPPPOTEEEEE PP+ EEEEODDDDE PPPHERRO0OR0

EG—) SHDODBBDHHBDDOOD SRRt N - DD OO OD OO+ DSOS S+ SO SDD+H OO+ BEOD
B8 OPPBP+EEPBPEEOBPEE OB ODP+HROPEO+EPD DOB+HOPPEEEOPP+HEEPP P D+HEP+HD+HBEODODIBED

PP RO eeTDe0 OTDOSOTTROTS TR STDLCITRETLOTILEDD DR HIE DD ERDD DD
PP PROEDEO+HSTROSOTDEE TDORRT0ROTETRTeET STIEOILRS+ERTDEEDD DRI EEDPEROROTDE

<D DEPEER+-BEOREDEEDEE PEEEDEEEREDEEDEEDE BEREDDEDOEDDEDD DD PHRDODOE+DEPHHERB0O
S SEEEDDOOEEDDOEEDDD PPEEEPPODEEPEPEOEP PPEEETDDEEEIDPIEEPEDDP+H+EPDOBODDIDE

PE SE+SPEOOODPEOEEPEE PEPODDPEDODDPREEDD DPPEODPREEDPPREEEDP+PP PO+ +RORPPOTBO
B0 SEPEEDDEEEEEDEEDE0 OBREDEEEEEDEEDEEDE SEREDDTDEIDDIDDEEDPEDDEDDE++OPPBEOR0

[+ BEDEBBBDDEBBBOPPEE DEBDDDDIBDDHIBHDDED DIPHDDIBHBDDEIBHBDD DH-DHIDD+  DEDDDDEBED
(Bl OQPPPEEOOPEEOED+E DELODDDTLODPTREDDD DPPEODPRELDD+HEELDD DDDDEDDDDDTDD++OBD

[O® SORSDEOROEDE+DSROD DR DDODRODDDDDDDD DEDOOOTDOOORTDHDRD ODRDHEODRDORHDHDHO+S
Bd DEOEDDEEEEDEEDEE CEEEDEEEEEDEEDEEDE SEDEDDIDDEEDEDDEED DEEDIPDEEDED+HBOHET

(G BEDODREDBERERREEED DRREDOOEEDBOEERRED DOREDBEDERREIDDRED BRBOEED G BRRE B G
e OO EEOODREEOODEE DELODDDTLODPTREODD DPPEDDPREEDDPRODDD DDDDID+DDDIDD+HDIDD

(&0 SECCBOOOOBOOOOIDOE CCOOOOOOOOHHIDEEEE SOOOOHIDOEEEEBHHO HOHOILEEOOBH+ OB
B¢ SEOPEEDDDLEEODDEE DELDDDDILPDDIEEDDD DEPEDDPEEEDD T+ EEDD DDDDIDDDDDIDDD+IBD

60 3000030000000 SITOTOTOIOTOTOD SIDITOIDITOTIDTOVDLTOIDITOTHITOD B
[BE DD TEEE PSPDDDDPPEEEEEE PSP EREEODTEEEEE DD DPEODIOTEE

@ DHHEDDDDHHIDDDDHIDDED DPPHBEDPDEOEBPDEEE PEPOHHEEPPDHHEOPHEHOBHROPDEEEREPE S+
& DEEODDDEEEDDDETDDD DPPEELDDPEEODEEEE DO EEDDIEEEDDIEEEE+IPEEEPOPOBEO+HE

Db PBBEPBPOREBDDBEDEE EPEOHEBEDOEDEHER1 BEREDPHBPEDDEDHHED PHEHIPPOBHIPHOBIBE
&E DPEEDEDDEEDEDDIDDE EEDEEDEEDEEDEP+HEED PEDEEDPERODEEBEODEE PDODEODDEODHEDDIDE

BB LOPEEDP+EEOPDEEDEE CEEEDEEEEED+EDEEDE SERODPEOOTEDEDD+EDPOPOTDD++DIDDHODEE

IIIIIIIIlllllllllllllllIIIlIlIIIIllIIlIl

2000 2050 2100 2150 2200 2250 2300 2350
scpoz [mm]

10



Ecal segmentation within layer x direction

SCpoy:scpox {scpoy>18408&&scpoz>-2350&8scpoz<2350&&scpoy<2100&&scpox>-590&&scpox<900}
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o SIWEcal segmentation is the same as Mokka for wafers

11

within layers (in x direction here).
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are not always the same as Mokka at the

end of each layer (in x direction here).

e Magic wafers

ther stave too
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New thinking for the silicon layer

During the intensive validation test, we find that the wafers ( few
hundred thousands GEANT4 volumes ) do take a lot of CPU time.

To remove the detail water information from geometry driver.
To build one slab (was ~40 GEANT4 volumes of wafer) in a layer.

In the sensitive segmentation driver, to do a virtual wafer (18x18
virtual cells) and gap (guard ring).

These geometry drivers have been implemented for both Barrel
and Endcap in the Icgeo HEAD version.

A quick test shows that it could improve the performance by
reduce ~8% CPU time.

Currently working on the sensitive segmentation driver
14



Summary and outlook

& The reconstruction validation is ongoing.

& To understand and improve the performance in the
same realistic description level.

& If necessary, reimplement/improve the geometry and
sensitive drivers, for whatever — more realistic, new
framework requirement, and performance.
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