Low energy hits in 2006

David Ward

«+A few thoughts about the 2006 data.

+Focussing on the issue of the excess number of hits
(largely low energy) seen in data at higher energies.

+Also an issue for 2007.

+N.b. related work has been reported by Francois
Morisseau.
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Low energy hits in 2006

« Still worrying about the excess of low energy hits
seen in data compared to MC.

«» Statement in the ECAL technical paper that in square
events “about 1% of the guard ring energy is propagated
Into each border pixel (double in corner cells)”

«» Does this provide a means to simulate the effect?

«» Tried a very naive implementation:

< Sum (all three — is this sensible?) guard ring hit energies
for each wafer

« Allocate 1% of this energy to each peripheral cell; 2% In
the case of corner cells.
«» Test at 45 GeV, where square event rates are
greatest.
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Hit energies

E Ecal hits /mips Amazingly good for first attempt. But...
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Number of hits
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N Ecal hits > Thresh details are all wrong. I'm being much too naive.
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Method

« Form a “hit map”, i.e. number of hits per cell.
«+ Compare data and MC — subtract normalised MC from data.
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» Reveals location and frequency of noisy cells. A lot of structure!
HitMap ECAL Ehit<0.8MIP
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Data-MC Hitmap; 45 GeV; Ehit<0.8MIP

HitMap ECAL Ehit<0.8MIP Noise. Simulated by Anne-Marie’s code
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Data-MC Hitmap; 45 GeV; Ehit<0.8MIP

HitMap ECAL Ehit<0.8MIP “Square” patterns
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Sguare patterns

Excess of —8 hits/event @ 45 GeV.
Clearly associated with crosstalk from guard rings.
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Data-MC Hitmap; 45 GeV; Ehit<0.8MIP

HitMap ECAL Ehit<0.8MIP
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Horizontal rows

Excess —3.4 hits/event @ 45 GeV (wafer (2,3) layers 5-8, 18,21,22)
Excess —0.75 hits/event @ 45 GeV (wafer (2,2) layers 12-14, 18)
Excess associated with beam impinging one or two pads below/above

the offending row — suggests this is a crosstalk effect again.
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Correlation plots - method
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Correlation plots

Carrelation coefficient - wafer (2,3) - layer 8 | Correlation coefficient - water (2,3) - layer 8 | | Difference Data-MC |
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Data-MC Hitmap; 45 GeV; Ehit<0.8MIP

HitMap ECAL Ehit<0.8MIP
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Noisy quadrants

Excess of —0.25 hits/event @ 45 GeV.
Beam tends to impact at lower right corner of wafer. Crosstalk?
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Correlation plots

| Correlation coefficient - wafer (2,3) - layer 12 |

| Correlation coefficient - wafer (2,3) - layer 12 | | Difference Data-MC ‘
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Summary — hit energies for different cell categories
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Similarly at 30 GeV
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_|1|| TTTT[TTTIT[TITTI[ I et "wcn'n:_xsl_lsﬁ
3000[-- o
- [ Faan At
Loia —

2500 H;‘i furs.4scuw_voss
200l

1500 — x\
1000 N ]
z N |
5001~ o
[ N"""h-...__:

R
F
ha
(5]
=
o

6§ 7 B 9 10
Ep: MIPS

E Ecal hits /mi
[EEcaihismi Edge calls 3,4
:IIII TITTTTTIT e rrreprrrrpreen ”lrcn'n!_‘csl_lﬁﬁn\c'
BOOF : Enbries 168845
E . fean 2375
TGO_ 5 [RRS 2383
r = 405
6004 ) -
500:_ ...... [ﬁIE ]
400 .
300 k‘% .
200 - \\ ]
100 .
E e . h
L
%72 3 4 5 6 7 8 9 10
E,. IMIPs

Calice Manchester 9/09/08

E Ecal hits /mip: AlW&yS nOisy Ce"S EEl::aI hits /mip Corner Ce"S

FITTT I T T I I TITI[TTITT[TITIT[TITT lltrcn'n:_xsl_AEGn\c' :IIII TTITTTTTIT L L by "wcn-n:_xsl_i':ﬁr;
50000_ ‘ Entries 85508 E* Entries. 3647904
r Mean 2702 400 F e Mean T1E2
L RMS 188 r AMS 2247
L s _45G0y_v040s 350* e
10000| B o - —
[« Mean 300F "\‘ -
L AMS E r"{‘ﬂ it
30000 250 :_JI :
: ] 200 ]
20000 i F \ ]
_GODG_ . 160F- \ ]
L ¥ ] 100 k 4
10000) g "\\ ]
L M i 50 :_ :
L ™ ] F """"--......., '
6 7 B 9 10

Sis
_‘_
&)
(%]
.

11
GCi 1 2 3 4 5 5 6 7 8 9 10

Ep, MIPs Ep, MIPS

[f===~ Two noisy quadrants : Eeahtsl Noisy interior rows

FITTTTTT o prern e e rrrrprenn Illrcn'n!‘csllﬁnh' FITTTTITIT T I I TTIT T TTITT[TITI[TITTIT Illrcn'n!‘csllﬁnh'
EGOUG_ : Enbries 279343 140 L. Entries 473816
F Mean 3336 L . Mean 304
[ RMS 231 Fow
L. s 120
10000| [«
- 100
(. AME 183 o ‘k
i i Y 1
?.GOUG_ i ] BO Y
[ . . [ E! ]
L ] o4 1
20000, : ‘\\ 1
L 4 F h E
L ] 40 \‘:
10000 \QQ C k\x ]
: oy : 201 s :
L v [ TR
G 11 G 11
0o 1 2 3 4 5 6 7 8 9 10 12 3 4 65 6 7 8 9 10

David Ward

600[

SARRERLNLN LRRLN LN RRLRY RLRRY RARLE LR Eerwpeergrree

Foa

Entries 8460134

500 —

400

300 —

200

100

L L B L I L
e

Mean 1288

RMS 2313
Fins_45G0Y_V0405

[

P

EE

\\ ]

M‘M-.E

%72 3 4 5 6 7 8 9 10
E, MIPs

cal hits - Other inner cells

400

200

1000 I i \ ina
BOO |, .

600

/""

TTTT[TTIT [T [TITI[TIT [ TTIT[TITTTIT
Y

repmd_wst £5GaY

Eren. 1 4274520007

=2

1.2 3 4 5 6 7 8 9 10
Ep, MIPs

UNIVERSITY OF 17
CAMBRIDGE



Similarly at 20 GeV
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Similarly at 10 GeV

All cells
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Low energy hits summary

o0

o0

0

Calice Manchester 9/09/08 David Ward

At least four contributions:

Noisy cells (seen in pedestal events, muons, etc). These
are more or less simulated by Anne-Marie’s code.

Correlated noise in edge cells (square events; cross-talk
with guard rings).
+ Some possibility to make progress with simulating these. But
the pattern of crosstalk is complicated.

Rows in wafer interior exhibiting noise.
» Seems to correlated with hits in edge row two cells away.

A couple of noisy quarter pads.

« Appear to be associated with hits in a corner cell (but not the
iImmediately adjacent corner).

Complicated (but desirable?) to simulate this.
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Spare slides

Showing dependence on beam energy,
and on hit energy.
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Different pad types

|E Ecal hits /mips edge pads |
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Data-MC Hitmap;

30 GeV; Ehit<0.8MIP

HitMap ECAL Ehit<0.8MIP
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Similar structure as at 45 GeV
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Data-MC Hitmap; 20 GeV; Ehit<0.8MIP

Similar structure as at

HitMap ECAL Ehit<0.8MIP

30, 45 GeV

100:_1 ....... — [_1 ....... . ] ....... e ] ....... e - ] ....... SR ] ....... .
a0 e .........................
8OE 5 O O

70

60

6*(WJ-1)+J+20*((K-1)/6)

50

.............................................................................................................................................................................

40
30

20

10

Elzom
= 1801

2 —{1601
3 —{1401

-4 120
=
— 1001

4 —800
600
= 400

I 200

20 40 60 80 100

120

6*(WI-1)+1+20*((K-1)%86)

L]

Calice Manchester 9/09/08 David Ward A L'G

UNIVERSITY OF 24
CAMBRIDGE




Data-MC Hitmap; 45 GeV; 0.8<Ehit<1.0MIP

Noise is gone.
Squares rows remain

HitMap ECAL 0.8<Ehit<1.0MIP
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Data-MC Hitmap; 45 GeV; 1.0<Ehit<1l.5MIP

HitMap ECAL 1.0<Ehit<1.5MIP ‘
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Data-MC Hitmap; 45 GeV; 1.5<Ehit<2.5MIP

HitMap ECAL 1.5<Ehit<2.5MIP
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Data-MC Hitmap; 45 GeV; Ehit=2.5MIP

HitMap ECAL Ehit>2.5MIP ‘
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