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Procedure to get timing information from the calorimeter simulation

For each fiber, a collection of optical photons arrival times is passed to the SiPM simulation, which provides
one Time-of-Arrival, and Integral and Time-over-Threshold. For now, only using the ToA.
In the output file, only fibers which read a number of photons higher than 0 are stored.

In order to obtain one TDC value per tower, one loop is used to obtain all firing fiber in the TOO, T11 and T15
towers, and the mean value of the TDCs in the different towers (averaged over the number of fired fibers) is
saved.

Are there smarter (or more correct) ways to “emulate” a timing information from PMTs?



Run 0994 - 140ps resolution

"(abs(XDWC2 - XDWC(C1) < 5) & (abs(YDWC2 - YDWC1)<5) & (MCounter<200) & (TailC<300) & (C2>160) & ( (totLeakage -

L20)<5000 ) & (TDC_TS11*140/1000>85) & (TDC_TS11*140/1000<110) "

Comparing data/MC timing information -> Tower 00 S channel
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Run 0994 - 140ps resolution

"(abs(XDWC2 - XDWC(C1) < 5) & (abs(YDWC2 - YDWC1)<5) & (MCounter<200) & (TailC<300) & (C2>160) & ( (totLeakage -

L20)<5000 ) & (TDC_TS11*140/1000>85) & (TDC_TS11*140/1000<110) "

Comparing data/MC timing information -> Tower 00 S channel
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Run 0994 - 140ps resolution
"(abs(XDWC2 - XDWC(C1) < 5) & (abs(YDWC2 - YDWC1)<5) & (MCounter<200) & (TailC<300) & (C2>160) & ( (totLeakage -
L20)<5000 ) & (TDC_TS11*140/1000>85) & (TDC_TS11*140/1000<110) "

Comparing data/MC timing information -> Tower 00 C channel
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Run 0994 - 140ps resolution
"(abs(XDWC2 - XDWC(C1) < 5) & (abs(YDWC2 - YDWC1)<5) & (MCounter<200) & (TailC<300) & (C2>160) & ( (totLeakage -
L20)<5000 ) & (TDC_TS11*140/1000>85) & (TDC_TS11*140/1000<110) "

Comparing data/MC timing information -> Tower 00 C channel
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Run 1018

- 100ps resolution

"(abs(XDWC2 - XDWC(C1) < 5) & (abs(YDWC2 - YDWC1)<5) & (MCounter<200) & (TailC<300) & (C2>160) & ( (totLeakage -
L20)<5000 ) & (TDC_TS11*140/1000>85) & (TDC_TS11*140/1000<110) "
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Run 1018 - 100ps resolution
"(abs(XDWC2 - XDWC(C1) < 5) & (abs(YDWC2 - YDWC1)<5) & (MCounter<200) & (TailC<300) & (C2>160) & ( (totLeakage -
L20)<5000 ) & (TDC_TS11*140/1000>85) & (TDC_TS11*140/1000<110) "
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Run 1018 - 100ps resolution
"(abs(XDWC2 - XDWC(C1) < 5) & (abs(YDWC2 - YDWC1)<5) & (MCounter<200) & (TailC<300) & (C2>160) & ( (totLeakage -
L20)<5000 ) & (TDC_TS11*140/1000>85) & (TDC_TS11*140/1000<110) "
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Run 1018 - 100ps resolution
"(abs(XDWC2 - XDWC(C1) < 5) & (abs(YDWC2 - YDWC1)<5) & (MCounter<200) & (TailC<300) & (C2>160) & ( (totLeakage -
L20)<5000 ) & (TDC_TS11*140/1000>85) & (TDC_TS11*140/1000<110) "

DG TE00H1061000 {SLGIXWER - XOWG) ¢ 51 & (bS(YHG - YOWE1)c51 & IMCourmsr <209 & TAIG<300) & (G25160] & | (tLoskaga - L20KSC0D | & T, TGO 1001030,60) T D C_T C O 0
- 7 -
1400~ —hiemp S i TDC_TCO00
r ntries 2500— ~. ) Entries 20000
o 3 > 0 Simulatior
| stdDev 0.8366 T 20 GeV e* Std Dev 0.1678
1000l 2000—5_'PM sim sampling
e - time 100ps
- I 1500|—
600 -
- 1000—
- 500
200— »
OT | |9|6| | |9|8| {1(|)0| 1 |1(|)2\ | |104 |106 0_l||||||1|||| Lol e pi fiag
4.5 5 55 6 6.5 7 7.5
TDC_TC00*100/1000 Time [ns]

10



Counts

totPMTCene 20 GeV totPMTCene 40 GeV

L o 0.07—
_ 5 C
0.05— H+ TBidatd 3 F { — TBdata
B o 0.06— 1
L — Simulation C + +} — Simulation
0.04— 0.05
0.03- 0.04—
[ 0.03—
0.02— C
B 0.02—
0.01— E
L X 0.01—
{- 3 »‘ L
losenslar vopdaonaat®ets (o v 1 ovo (o0 s Poidips oo totPMTCene 100 GeV r ‘ [
9675 7496 18 20 22 24 26 28 & R
totPMTCene [GeV] « C
c 1
=y
07— _
8 0.0 c M TB data
F +
0.06 - — Simulation
0.051
0.041
0.03
0.02—
0.01—
:HH s e L '\'\\\‘\\\\‘\ ..\'q..m\mm L1l
856070 B0 90 100 110 120 130 140 150 11

totPMTCene [GeV]



Counts

0.04

0.03

0.02

0.01

totPMTSene 20 GeV

—TB

data

— Simulation

IV R

24 26
totPMT

28
Sene [GeV

Counts

0.06

0.05

0.04

0.03

0.02

0.0

=

totPMTSene 100 GeV

eaahsiees® |

— TB data

— Simulation

60

70

80

90

100

\‘\
110

120 130 140 150

totPMTSene [GeV]

Counts

0.06

0.05

0.04

0.03

0.02

totPMTSene 40 GeV

L B
ool L L1 pedetedipdeseet

— TB data

— Simulation

s

30 35 40

50 55 60
totPMTSene [GeV]

12



Counts

YDWC2 20 GeV

+ — TB data

+ + Hﬂm } — Simulation

—20 -10 0 10 20 30
YDWG2 [GeV]

XDWC2 20 GeV

— TB data

| PR R !
-20 -10 0 10

20 30
XDWC2 [GeV]

0.035

Counts

0.03

0.025

0.02

0.015

0.0

0.005

YDWC2 80 GeV

— TB data

+ — Simulation

20 30
YDWC2 [GeV]

0.025[—

Counts

0.02

0.015

0.0

0.005

— TB data

i

— Simulation

| tes

20 30
XDWCGC2 [GeV]

13



22
20
18
16
14

12

Data

1otPMTSene:YDWG2 {{abs(XDWC2 - XDWC1) < 5) & (abs(YDWC2 - YDWC1)<5) & (MCounter<200) & {TailC<300) & (C2>160) & (

(totLeakage - L20)<5000 )}

HI\‘HI|IH|III

- +
- + ‘} »E
“- + | z
-, i htemp
++ N
& Entfies
+. Megn
e
+ ++ Meﬂn y
-+
g i Std[Dev
+ ++ Std|Dev y
+
5 +
- ++ +
- + -
- +
+++-|-++
.
= = +
————— . 4 LT -
T g s WL ““‘va'l»'»* L

Sim

totPMTSene:YDWC2

22
20
18
16
14
12

—|I||||||I\I||||||I|||J|||J||II\|III|III|II\|||\

s — _-H\..." +
- -
., g
- -
" 3 htem
3 3 P
! - Entries 20000
* = Mean 0.08399
- -
- Mean y 20.98
=~ Std Dev 9.517
& - Std Dev y 1.494
P .*-

| IMI RN T e e e e O AN

-20 15

-10 -5 0 5 10 15 20

14




400

350

300

250

200

150

100

50

[PShomer-300) {{abs(XDWE2 - XDWCH) < 5) & [abs{ YOWC2 - YOWC1)¢5) & (MCourfer<200) & (TAIC<300) & (C2160) & | ftolL

htemp
Entries 15796
Mean 567.1
Std Dev 285.4

I | I |

400

600

800

1200

1000
(PShower-300)

Sim
PShower {PShower<70}
E htemp
300 — Entries 17146
B Mean 34.67
: Std Dev 16.43
250_—
200
150
100~
501
O_ILII|IIII|IIII|IIII|I|II|IIlI|lI11ll
0 10 20 30 40 50 60 70

PShower

15



500

400

300

200

100

Data

TS00 {{abs(XDWC2 - XDWCT) < 5} & (abs(YDWC2 - YDWC1)<5) & (MCounter<200) & (TailC<300) & (C2>160) & { (totLeakage - L20}<5000 )}

NIII|IIIIIIIIN|IIIIIIIIIII

htemp

Entries

12722
12.156
4.185

Mean
Std Dev

Sim

TS00

600

500

400

300

200

100

\III|III\|IIII|I\II|\III|]III|II

htemp
Entries 20000
Mean 11.9
Std Dev 6.05

I||I\|II|‘III'I\IlII!lIII|III|III|III|II

%

2

4 6

12 14 16 18 20 22 24

TS00

16



TS15 {(abs(XDWC2 - XDWC1) < 5} & {abs(YDWC2 - YDWC1)<5) & (MCounter<200) & (TailC<300) & (C2>160) & { (totLeakage - L20)<5000 )}

1200

1000

800

600

400

200

NII‘IIIIIIN|IIIIIIIINIII

htemp
Entries 12722
Mean 4.133
Std Dev 4.539

o

1600

1400

1200

1000

800

600

400

200

htemp
Entries 20000
Mean 6.468
Std Dev 6.027

0

0III||\I|IIP‘IIIlIIIlIIIlIII‘III|!!I|II\ II|II

18 20 22
TS15

17



1400

1200

1000

800

600

400

200

TS11 {{abs(XDWC2 - XDWCT) < 5} & {abs{YDWC2 - YDWC1)<5) & (MCounter<200) & (TailC<300) & (C2>160) & { (totLeakage - L20)<5000 j}

n htemp
- Entries 12722
l— Mean 1.89
B Std Dev 1.762
_I | J G | L1 1 | 11 = J_LJ_| | I |
0 12 14 16
TS11

Sim

TS11

- Entries 20000

: Mean 1.162

i Std Dev 0.9897
2000
15000+
10001t
500 T

) | L | [ | | | | |
00 8 10 12
TS11

18



Backup

19



