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Test Beam Simulation News

e TBMokka has been released into Mokka CVS
e Latest test beam geometry (3 HCal cell sizes)

3x3cm’
\

6x6cm”

12x12¢cm?
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Test Beam Simulation News

* Feedback from DESY (Roman, Felix, Ties,...)

e Cell virtualization: preliminary
implementations in HCal

* Cell ganging to be done at post-processing
stage (not implemented yet)
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LCDG4: Gismo compliance

 Hits point to all contributing particles (except tracker
hits from calorimeter back-scatterings, as in Gismo)

e Particle status codes
 Starting and ending points
 Correct Monte Carlo hierarchy

* All secondaries properly saved, except for shower
secondaries

 Calorimeter entrance point: position and momentum

* Production momentum (ok except for preassigned decay
products)
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Particle Status Codes

0 — active 4 — stopped 8 — primary
1 — decayed 5 — looping 9 — showered
2 — interacted 6 — lost 10 — maxsteps

3 — left detector 7 — stuck

(fully implemented, or not to be implemented)

Geantd tracking status codes

Entries : B4039

showere
kean : 5.3031

: 3.5783

primary
(docum.)
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Starting and ending points




Correct MCParticle hierarchy

pre-Cal inter;
(1nelastig

decay seql

pre-Cal inter:
(non-destrug

£ Welcome = [ MC Tree = [ [[fview 1 =|

1 Run 10 Ewent O
@ [ HepEw {mass=0.0 id=99999939% charge=01(E=0 status=2){gismoStatus = 3}
@ [[Je- (mass=5.11E-4 id=11 charge=-1}{E=45.500 status=3Z){gismostatus =5
@ CJe-(mass=5.11E-4 id=11 charge=-11E=45.500 status=2i{gismostatus =)
@ [Je- {mass=5.11E-4 id=11 charge=-13{E=45.500 status=3i{gismostatus =5
Q@ [CJZo fmass=91.187 id=23 charge=03E=930.929 status =3)gismostatus =)
@ Jcimass=1.4 id=4 charge=0.6671E=45.477 status=2)}{gismostatus =&}
Q dc {mass=1.4 id=< charge=0.667)XE=42 924 status=2)gismoStatus=1)
Q 3 unknown (id=52E=90.92% status=2)gismo5tatus =1}
& ] Do (mass=2. 0071 id=422 charge=0)yE=21.1%2 status=2){gismoStatus=1}
@ [ pio fmass=0.132497359999999998 id=111 charge=01(E=4. 0177 status=2){gismostatus=1)
@ [ rho+ (mass=0.76583 id=213 charge=13(E=1.8167 status=2){gisrmoStatus = 1)
@ [ pio (mass=0.13497359999999948 id=111 charge=(E=0.2 9386 status=23(gismostatus= 1)
@ [ rho- (mass=0.7682 id=-213 charge=-13(E=32.595832 status=2igismoStatus = 1)
@ [ eta fmass=0.5474500000000001 id=221 charge=01(E=0. 93681 status =2)(gismostatus=13
@ [ K(B92) + (mass=0.5915900000000001 id=3223 charge=0)(E=1. 6848 status=2i(gismoStatus = 13

1Ct10n L — phi fmaszs=1.019412 id=222 charge=0)E=1.2191 status=2)(gismostatus=1}

D K= {mass=0.422&46000000000032 jd=-221 charge=-1}E=0.£4408 =tatus=1)gismostatus=32)
‘ H@' [J K+ fmass=0.49326450000000000% id=221 charge=1)3E=0.57504 status= 1ifgismoStatus= 1}
7 ) @ [ pi+ (mass=0.1395675 id=211 charge=1}E=0.18440 status=<NfgismoTtatus= 11

O [ pid (mass=0.12497289999999938 id=111 charge=MiE=0. 16535 status=-<{gismoStatus =11
@ [ pi0 (mass=0.13497389999999998 id=111 charge=01E=0.22 175 status=<1{gismo3tatus =13
@ [ K*—(8921 (mass=0.8915900000000001 id=-223 charge=-0)E=1.2484 status=2)(gismo5tatus= 1}
@ [ rho0 ¢mass=0.7683 id=113 charge=03E=0.91559 status=23{gismo5tatus = 13
@ I K+ (mass=0.49364600000000003 id=321 charge=1}E=2.2225 status= 1){gisrmoStatus =1}
& [ K*—(8921 (mass=0.8915900000000001 id=-223 charge=-0)E=14.734 status=2)(gismo5Status= 1}
@ [ D*0-bar fmass=2.0071 id=-4232 charge=-0)}E=26.898 status=2)gismostatus= 1}
@ 3 Do-bar {mass=1.8&4% id=-421 charge=-0)}E=2%.040 status=2)gismostatus=1)
@ CIE+ (mass=0.493264600000000003 jd=321 charge=13{E=4. 0586 status= 1){gisrmoStatus= 1}
@ [ mu+ (mass=0.105658 id=-12 charge=1E=0.22565 status=4)gismoStatus = 1}
D e+ (mass=5.11E-4 id=-11 charge=13E=0. 0320247 status=4){gismoStatus =3)
lence D nu_e {mass=0.0id=12 charge=0}E=0.027842 status=4){gismostatus=3)
D nu_rmu_bar (mass=0.0 id=-14 charge=-0)E=0. 025979 status =4)(gismostatus=3)
D nu_mu {mass=0.0id=14 charge=0)}E=0.22552 statuz=4)gismostatus=3)
@ [Jal- imass=1.2%2 id=-202132 charge=-0%E=20.982 status=2)gismostatus =13
@ Cdrhoo {mass=0.7682 id=112 charge=0NXE=17.098 status=2)gismo3tatus= 1}

° [ pi+ (mass=0.1295675 id=211 charge=1)E=2.6499 status= 1){gismoStatus =)
1CthIl s [ pi- ¢mass=0.1295675 id=-211 charge=-1)(E=14. 448 5tatus—1}(g|smoStatus—2)
D pi- mass=0.1235675 id=-211 charge=-1)E=14. 444 stg Bhigll 0ot atls =50
t. ) D e— (mass=5.11E-4 id=11 charge=-1}E=32 2899E-2 gMlus=4)gismostatif=2)
1ve D pi—- (mMass=0.1295&75 id=-211 charge=-1E=2.8828 staflis = 1){gismostatus =57

[y garnma (rmass=0.0 id=22 charge=03E=1.8573 status = 13(gismoStgrus =)
@ [Jc_bar (mass=1.4 id=-4 charge=-0.6671E=45 .46 1 status=32)}gismoStatus =5}
D gluon (mass—O O id==21 charge IE=2. 2701 status=2)gismostatus=8)

e e 2n e e areern s - Shower secondaries

[ = ]
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Cal entrance: position, momentum

Calorimeter entrance profile
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LCDG4: Remaining 1ssues

i Discrepancy in EM live energy (LCDG4 & Gismo)
» Discrepancy in number of calorimeter hits
s Large number of HCal hits in the ECal/HCal interface

O
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Issue 1: ECal Elive discrepancy

Differences in EMCal depositions between LCDG4 and Gismo
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ECal: Live energy - 10 GeV electrons
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[ LCDG4 - SDJan03
B Gis mo - 5DMar01

0.25

LCDG: - 5DJan03
Entries : 1734
Mean: 013686
Rms : §4632E-3

Gismo - 5SDMar 01
Entries : 1000
Mean: 021752
Rms : 0.0121418




Issue 1: ECal layering changes

e SDMarOl1:

<layering n=30>
<slice material = "W" width = 0.25 />
<slice material = "Si" width = 0.04 sensitive = "yes" />
<slice material = "G10" width = 0.2 />
<slice material = "Air" width = 0.01 />
</layering>

e SDJan03:

<layering n=30>
<slice material = "W" width = 0.25 />
<slice material = "G10" width = 0.05 />
<slice material = "Si" width = 0.04 sensitive = "yes" />
<slice material = "Cu" width = 0.1 />
<slice material = "Air" width = 0.06 />

</layering> _
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Issue 1: ECal Ey;,. and E ;.

ECal: live energy

ECal: Elive/layer

900 1T Entries : 2000 Entries : 2455676
OuntifRange : 0 Ot O Range : 1}
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Issue 1: Incorrect account of energy?

hitot

180T Entries : 1981

{ DutDiRange: 19
R -Mean: 49993
160 { %ﬂms:ﬂ.ﬂﬂﬂﬂEd
1401 i
120 H % About 7 MeV
1001 H of energy per
80T { 50 GeV electron
60 I E{ 1S lost before the
401 calorimeters.
20+ Probably OK!

0+ &= & *TEIEEQEEHE | : =3 |
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EM Sampling fraction per layer

Elive / (Ehve + Eabs)
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LCDGE - 5DJan03 - rangecut 0.001 mm
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Issue 1: ECal Elive

Differences in EMCal depositions between LCDG4 and Gismo

ECal: live energy - 10 GeY electrons

2001 LCDG - $DJan03 - range cut = 0.1 mm
LCDG - 5DMar 01 - rangecut = 1um
450 T \‘\A -1[ Gis mo - SDMar01
400 T -1[
-1[ LCOGE - 50Jan03 - range cut = 0.1 mm
| Entries : 1734
350 - } { Mean : 0.13686
i Rms : 8.4632E-3
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E[[ EL[ Rms : O9.7657E-3
200 Gis mo - SDMar01
]-IE \ J_E Entries : 1000
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150 i_l: :I-F J-EE EE Rmis : 0012418
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20T o
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Events / 3 MeV bin

o —D

Just off the press!!

ECal: live energy - 10 GeV electrons
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B LCDGS - SDMar il
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Issue 1: ECal Ey;,. per layer

ECAL: live energy per [ayer - 10 GeY electrons

ECal live enerqy per [ayer - 10 GeY electrons

<Elive | event (GeV) LCDG4 - $DJan3 - rangecut = 1 00un <Hlive: [ event ((eV) LCDG4 - SDjand3 - rangecut = 100um
oo LCDG4 - SOMar01 - rangecut = Lum LCDG4 - SDMar 01 - rangecut = lum
' Gismo - SDMfar 01 102 fismo - SOMar01
00227
0020 LCDG4 - SDlan03 - rangect = 1 00um
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0018 OutOfRange 0 z
Mean: 83317
0.016 R 57922 1
004t LCDG4 - SOMar01 - rngeaat = Lum 1t
Enties : 601033 .
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0010+ his: |5 g1Ve Shghtly different
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Issue 1: radiation lengths?

Radiation lengths (cm)

PDG Geant G4-PDG Gismo
0.35 0.350 0.00% ?
9.36 9.094 2.84% ?

19.40 16.716 13.84% ?
1.43 1.440 -0.70% ?
30420 30551 -0.43% ?

There are some discrepancies with LCDG4 and PDG,
but below the 3% level (SDMar(O1 has no copper).
Maybe Gismo's discrepancies are above 10% level?
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Issue 2: Number of ECal hits per event

ECal hits per event - 10 Ge¥ electrons

4501 LCDG - 50Jan03 - rangecut 100um
-1[ LCOGA - 50Mar0] - rangecut 1um
400 T Obviously this % %‘} Gis mo - SDMar01
350+ 1S not independent % LCDGA - SDJanD3 - rangecut 100um
. Entries : 1734
s004 1Ssue, but strongly + r Mean 20641
250 related to 1ssue 1 {—[ LCDG4 - SOMar01 - rangecut lum
T Entries : 2000
{_ Mean : 293.16
Rms : 21.887
2007
iL j‘_[ Jf Gis mo - S0OMar01
1504 j-_L Entries : 1000
Mean : 225.90
REms : 18.747
100T j-E
20T
#E%} i
0 | | | i = . | | |
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# hits
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Issues 2 and 3: Nhits per layer

Issue 2: LCDG4+SDJan03 is now closer to
Gismo+SDMar0O1 than LCDG4+SDMar0O1

ECal; <Nhits:= per [ayer - 10 GeV electrons ECal: Number of hits per layer - 10 GeV electrons
<Nhits = [ [ayer [ event LCDG4 - SDJan03 - rangecut 100um <Nhits: [ event LCDG4 - SDJan03 - rangecut = 100um
0T LCDG4 - SDMar 01 - rangecut {um 1 LCDG4 - SDMard1 - rangecut = Lum
Gis mo - SOMar01 I Gis mo - SDMar01
18T
16T LCD&4 - SDJan03 - rangecwt 100um ll]u--
Mean: 11,656
14t Rms : 68203
LCDE4 - SDMard1 - rangecut Tum il
127 Mean: 1123
Rmis : 67612 :
107 s o - SO 01 107+
i+ Mean: 10700
Rms : 58069
ﬁ — 3 Issue 3: Hcal cells are
4 larger than Ecal cells.
T -4
10 -
. « ———— Sowhy the bump?!
—_—
] 10 15 20 5 30 35 40 0 ) 10 15 20 23 30 kY 40 43 20
# hits in ECal Cal layers: ECal = 0.29); HCal = (30.64)
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Next steps

e Update momenta for preassigned decay
products

* Checks for memory leaks and optimization

* Brief investigation on the ECal/HCal interface

* Release, documentation and data production
(Argonne)

* Visualization improvement (virtual cells)

* Merge projective and non-projective versions

* Different range cuts per subcomponent (ECal)

e LCIO output
* More realistic geometries (medium term)

[ =
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Summary

e Most of E;;, . discrepancies reported are due to

the additional copper slab in ECal layering
(SDJan03)

* Under 20% discrepancy at this point

* Further investigation: look at radiation lengths
and material compositions at Gismo

e [Lots of LCDG4 data will be available in time
for Argonne workshop (first week of June)

* New geometry system: discussions under way.
Goal: proposal ready for comments by Argonne
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