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Just a reminder of the problem...
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It looks like G4 predicts higher energy deposition in our ECAL crystals (green his-
togram) than we see in TestBeam (black).

Jun 20, 2007 1 Stefan Piperov (INRNE/FermilLab)



Side leakage?

It has been pointed out that we might be suffering from transverse containment effects:
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(Perhaps much more so in QGSP_BERT than in QGSP))
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ECAL - NxN crystals containment (no noise)
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QGSP_BERT 5GeV pim (no noise) QGSP 5GeV pim (no noise)

OOGFM h_eEcal7x7 | h_eEcal11x11| h_eEcal15x15 ' 0.06/-1|-[h_eEcal7x7 [ h_eEcal11x11]h_eEcal15x15

Entries 8800 || Entries 8800 | Entries 8800 L Entries 7400 | Entries 7400 | Entries 7400
Mean 1.346 | Mean 1.451 | Mean 1.507 i Mean 1.591 | Mean 1.665 | Mean 1.698

0.05 1| RMs 1.073 | RMS 1.149 | RMS 1.186 0.05 || rRms 1.138 | RMS 1.188 | RMS 1.209
Underflow 0 | Underflow 0 || Underflow 0 - | L | underflow 0 | underflow o || underflow 0

Overflow 0 || Overflow 0 | Overflow 0

0.04 :— <<<<<<<<<<<<<<<<<<<<<< 4444444444444444444444444444 ............................. """"""""""""""""" 0.04 :__

Overflow 0 | Overflow 0 || Overflow 0

003 | A— AR S— S 0.03 — . — —

0.02 : N ) ” """"""""""""""""" """"""""""""""""" 0.02 i ......... AR .............................

T

e P11 e S £ S— 001k i T —

=

TF—T—T

L L L I L L L L | L 1 1 1 I 1 1 1 1 | ‘I-quiﬁ 0 L L L I L L L L | L L l 1 I 1 1 1 1 | | ; .
0 1 2 3 4 5 1 2 3 4 5
EB energy [GeV] NxN crystals EB energy [GeV] NxN crystals

o

QGSP_BERT is more sensitive to ECAL matrix size.
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ECAL - NxN crystals (with TB-like noise) vs. TB Data
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- more MIPs in QGSP_BERT ??
- Skew?
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ECAL - transverse shower all (crystals)

ECAL SimHits h_eEcalEtaPhi
QGSP 5GeV pim Entries 1317440
20 = 0660 FEE0 P EE O B E G O-a0 o e SEPEE (R R ErE T EE e P EEEEPEEEPEr T ETEEFEE RN SEERE Mean x 12.99
e ooo00O00G@000000000BO00OODRes :oa@ : : : : Meany 12.76
18 e a0 0RO 0000 00E 0 0-E-0 0 0-B-B-0 4 aca-p-urecenns Feerereineeieinens Beeriraniaiienaas S PR RMS x 2.079
=0 oo0000000000000000O0O0OOODoOGO G - » : : : : RMS y 1.591
16 H.BEE.EDDE.E]'.] OO EE00-E-B0 0-0-E-0 4 a-ccceeananaanann T P e 0 0 0
=0 0ooo0o0g IIEIEIEIEIEII:II:Inl:ll:lnl:l-u--- : : : : 0 12795 0
14 [eeee0a0BEHEH- E'E.E.Eun.ﬂuﬂu.g.na.a .......... .. ................. ................. . ................. 0 0 0
=0 0o000000L: _____DDDEDDI:II:II:II:IIIHII- : : : : : —]
12 EB.EE.E.EDE. - 4- TT-DE‘EEDE‘E'EQQ‘E'."? ................ Feseaseaaaaaaaas [ R FEEEEE R R R R T
[=-0 o0o0o0000n O000OD000ooooosd oo _— : : : : — 102
10 mgﬂﬂunmﬂ OB EEE G 0-E-E 0 0060 e LT T R Prereseaseaaaaan eeeceeaaaaaaaan e E
=0 0 0ooO000B000000000BOODOoOOO0e0o: o o —
8 H‘ﬂ‘ﬂEﬁuﬂﬂﬂﬂﬂﬂ'ﬂﬂnﬂﬂﬁﬂnﬂﬂﬂﬂﬂ'ﬂ'""" R R PP R EPPITY S EPPE PP RE PP T R EETEERrE SEEETEPE :
-B-UIJIJIJIJI:IEIEIEJEIEIEIEII:II:IIIIEIEII}IIJDIJDBunnn.. : : : : :
6 mﬂﬂﬂunﬂmﬂnﬂ.ﬂﬂunﬂﬁﬂuﬂﬂuﬂg.-.u.l ................. R R R L L EEEE R R R —] 10
=0 00000 0000000000000OO0ODOO0O0saba : : : : . =
4-I-B-E-EII!E-DD-EIE-EDE-EI-E-EIDEIE-HD-EIEI-DGlID-D-------I- ......... Aesreesasaaa e e, Fesresaeaaaaaaaaan o _—
o DDoDDODDOEOOOOODOOOOBOOOOOOGos . o« . . . . . . —
2q—.—-n-n-unuﬁ-uu.nau.uu.gugu.g...n......5 ..... ... .................. ................. . ................. .................. ......... —
—; *popopofopO0QpoOQOQoOgo0g Qo o, jo, , o0,y by L 1
10 20 30 40 50 60 70 80
EB energy EtaPhi
ECAL SimHits h_eEcalEtaPhi
QGSP_BERT 5GeV pim Entries 6136088
20 0 FD-BFAFA-B-B-FAA-B-0-FI-B-RFIF M-8 3 BB -IEF H-B -1t AF I-H-H-IF IF 1 HJUUUUUUUUUEDEE‘EDEE‘EEEEEEEE Meanx 13.14
= : : : OO00000000000000000000000006000000000600| Seary 12.68
18 AEEZIEREZIE0EEE 00 R0 E TS0 5|00 X000 X330 | X 34, 5|9, 0| X ]3]0, 5 K| 3|5 e s X 2 e et aga; Bsg 3.068
= : ; : O000000000000000000000000000000000000000--RMSY 2.06
16 ADEEIOHETEEEEA D Ea e a o e EEnE - NBE 3D BRE00REE0REEOBREE0REERE0E g 13880 g
= . . . : OR000000000G 000000000600 0 0 0
14 --F3-0-T-FF -0 T-F 3 - T--F R AF R RF IR IR R “H- R0 'HHDEEDDEEEDEIEEED
- . - - Or000000000c0000r IHHDDEDDDDDDDDDEDDDDDDDDEIElI:II:II:II:I o 1
12 BEEXEEAEXEEOEXZONRIODEEIA0EX30E 300K xa0Ex300Exa0exx0oEx0REy0oiE X0 iR 28 oicl=]3orcic]R]a/0cix]a
= . . . Of000000000000000000000000000000000000000000o000 _1
10 JOEESOHEZONEEZONEIOOEEI0ONEXOOEEI00EXNAEET00Exancxx00ExaonExo0Exaoeikiaeoicisaorcieiacic(z] 10
— . . . OE000000000000000000060000000000c000000000u0000o0 )
8 - -T-FF3-8-0 -F 3 1-0-E-F - EF R R RGN IHI'II'H'II'"lﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬁﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂElEl'El'ElﬂE]El'ElﬂDD 10"
H : : : OOEO0000000000000000000000000000000000000600o00
6 e EEEREIEEEEZAEREanE A nnERanEEEnnExEEExEDeExaRe i xneExanRiElaaiolc]x]ajo ol [a]aiclclx]ajolclx]x]ajot el x ]2 10°
= . . . OO0000000000000000000000000000000000000000000000[]0000o0
4 JOEEIOHEISOEEIOEE I3 0E X200 EX30EXI00/KXN0,EX300/cxa0exx00Exne a0 x|aociiaiaoicz]ao o oicta] 10™*
= . . 000000000G00000000000000000000000000000z000000000m000o00
2 : - JREEBEREEEBEEEEREEE 8RB BEEE0 B EH G B BEE BB EE B EE 6 B BEHE G EIEE G B 10°%
H ] ] O OO0 OO0 000 000pOR 0000000000000 00000000003 0p000 g O)
10 20 30 40 50 60 70 80

EB energy EtaPhi

Tiin 20 2007 [ Ttafan Pinerov (INRNE/EFarmil ah)



ECAL - transverse shower (15x15 crystals)
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NB! in G4 beam is still point-like (zero width). In TB06 beam is 2x2cm (=~ 1 crystal)
wide.
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Longitudinal Shower Profile G4.6.2 vs. G4.7.1
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Longitudinal Shower Profile G4.6.2 vs. G4.8.1
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Longitudinal shower LO cut effect

longitudinal profile
300GeV pim (HCAL alone)
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- without the LO cut QGSP_BERT looks very much like LHEP.
- with the LO cut QGSP_BERT is dramatically different. Why?
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Conclusions and ToDo List

e G4 simulation of hadronic showers is still under investigation.

e QGSP _BERT shows remarkable agreement with data and old LHEP sometimes,
but is real or coincidental?

e Shower profiles of QGSP_BERT do look different from LHEP/QGSP

e Simulate the transverse shape of the TB04 beam.

e Get new/better Longitudinal shower data from TB2007.
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backup slide on QGSP_BERT
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