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S2-1LOS ToF Calibration

» Select good position in S2, taking time difference between left and right PMT
» Window obtained from taking Time_Left-Time_Right for mult ==1 events

S2_ window
° S2_pos_window
£ 400 Entries 38648
3 » Mean  -0.8184
© 3500 h StdDev  0.3866
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Window(ns)

18.11.2022 R3B Collaboration Meeting | Institut fir Kernphysik | Nikhil Mozumdar 3



S2-1LOS ToF Calibration
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» Obtain a Tof window taking multiplicity == 1 events in LOS and the left — right PMTs of S2.

Counts
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S2-1LOS ToF Calibration
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» Obtain a Tof window taking multiplicity == 1 events in LOS and the left — right PMTs of S2.

Counts
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18.11.2022
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| tof raw_S2 cave
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S2-1LOS ToF Calibration

» Calculate all possible Tof per LOS hit. Only one Tof Candidate should satisfy the Tof cut

> Obtain Alqusingg  A/q = Bpg - (1 — Xs5/Ds)/(3.10716 - B - y)

Alqvq
12 S2 L&R_Aq q
g Entries 304046
g - : Mean x 2.684
= Mean y 5.882 0
10— Std Dev x 0.002712
: : StdDevy 0.2729 |0
8— 600
| 500
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B 400
4 o 300
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895 255 26 265 27 275 28 285 29 295 3 °©
AQ
A/q vs q, $522, 16C Settings (LOS/MUSLi mult == 1)
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MusLi Z

S2-1LOS ToF Calibration

» Calculate all possible Tof per LOS hit. Only one Tof Candidate should satisfy the Tof cut

» Obtain A/q using:

A/q=Bpy - (1 —Xs/Ds2)/(3.10716 - B - v)

Algvq

TECHNISCHE
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DARMSTADT

S2_L&R_Aq_q

| Meany 6.729

.. |stdDevy 1.046p

Entries 124322
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AQ
A/q vs q, $509, >IN Settings (LOS/MUSLI mult == 1)
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S2-1LOS ToF Calibration
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» Problem with statistics in S509 since 1 S2 PMT is missing for many on-spill events

» Cannot find good Tof for many event — Loss of statistics of ~ 25%

» Workaround to use only 1 PMT to find good Tof for those events

» No Bp reconstruction due to lack of S2 position information (Worse Resolution)
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S2-LLOS TOF Calibration DARMSTADT
Statistics recovery using only one S2 PMT for events with no good Tof.
A/q Alq
' S2_1pm_Aq_q , S2_1pm_Aq ¢
N e Entries 60974 N 11 — ' Sl Entries 39374
a Meanx 2965 @ Mean x 2.709
= 10j Mean y 5131 = 49— - | Meany 6.828
StdDevx 0.107 | - - .| StdDevx 0.08022
9 'StdDevy 1.113 9 | StdDevy  1.131
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A/q vs g, $509, >N Settings (events with bad Tof) A/q vs q, $509, 220 Settings (events with bad Tof)
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LOS HIT REDEFINITION
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LOS Data structure
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Data structure @ Mapped level

Type Channel

VETX
VETX
VETX
VETX
VETX
VETX

VETX
TAMEX LE
TAMEX LE
TAMEX LE
TAMEX LE
TAMEX LE
TAMEX LE

TAMEX LE
TAMEX TE
TAMEX TE
TAMEX TE
TAMEX TE
TAMEX TE
TAMEX TE

TAMEX TE

.
LS L B b e e GO s

.
Ll b P e e GO s

1

Lad lad B3 B =

Current LOSMapped2Cal Task:

1. Produce Tcal data converting from TDC
to ns units.

2. Define hits by matching VFTX Signals
using window of 200ns

3. See 1f 8 VFTX Are set, then match
TAMEX Leading to the VFTX hits by
ORDER. TAMEX signals from 8 channel
must be within 200ns window

4. See if 8 VFTX Are set, then match
TAMEX Trailing to the VFTX hits by
ORDER. TAMEX signals from 8 channel
must be within 400ns window

TECHNISCHE
UNIVERSITAT
DARMSTADT

Works pretty well for single multiplicity events and (sometimes) for events
with equal hits in VFTX and TAMEX !!!
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LOS Hit redefinition

Not the best solution for high intensity experiments like s522
O Lots of events with unequal multiplicities of VFTX and TAMEX signals
O Leads to wrong matching of VFTX and TAMEX signals

0 The start time in Cave C given by LosProvideTStart looks for the VFTX time of the
first hit in time by ORDER.

0 However because of bad data structure some LOS hits missing this VFTX info.
Overall loss of statistics ~15%

Developed new methodology of defining hits!
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VFTX_ window
max_vftx_win
£ Entries 375359
3 2200 Mean 3.289
. . . © - StdDev  0.209
» Obtain VFTX  gsignal's maximum
coincidence window taking Mult == 1 1800
events 1600£
1400
1200 — |
1000 |
> Match the 8 VFTX signals for all PMTs :22— | |
per hit using his window L ‘ \
= |
200 fo
0_ \:H | .\_ I [ I | |
0 2 4 6 8 10 12 14
T (ns)

18.11.2022

Maximum VFTX time diff between 8 PMTs for mult ==1 events
$522, 15C Settings
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LOS Hit redefinition

» Obtain TAMEX Leading — VFTX time window
taking Multiplicity 1 events for all PMT
combinations

» Match the 8 TAMEX Leading edge signals for
all PMT's using his window

Tamex_Vftx_window

" t_le-vftx
b Entries 375359
3 1200 Mean 1154 -CHNI|SCHE
‘ Std Dev 0.5039 .
NIVERSITAT
1000 ‘\ ARMSTADT
|
800
|
600 ”
|
400 |
|
200 ‘|
|
i
O JI - 1
-160 -140 -120 -100 -80 -60 -40 T (72?
ns

Average time diff (for 8 PMTs) between TAMEX LE - VFTX

for mult ==1 events, $522, 15C Settings
TAMEXLE-VFTX _uncorrelated

t_le-vftx
‘E 4— Entries 72947
S Mean -2512
© B Std Dev 7729
35—
3 [
25
o
1.5
0.5-

I‘ 1 \l L1 | 1 1 1
-4000 -3000 -2000 -1000 0 1000 2000 3000 _ 4000
T(ns)

Time diff for non-correlated hits for mult > 1

0
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LOS Hit redefinition

» Obtain TAMEX Trailing — TAMEX leading

coincidence window taking Multiplicity 1
events for all PMT combinations

» Match the 8 TAMEX Trailing edge signals
for all PMTs using his window

18.11.2022 R3B Collaboration Meeting | Institut fir Kernphysik | Nikhil Mozumdar

Counts

Tamex_LE-TE_window
t_le-te
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Average time diff (for 8 PMTs) between TAMEX TE —
TAMEX LE for mult ==1 events, §522, 16C Settings

Counts

Average time diff (for 8 PMTs) between TAMEX TE —

120 —
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80—

Tamex LE-TE_ window

|

t le-te
Entries 340447
Mean 72.32
Std Dev 17.36

——y

350‘
T (ns)

. T wl [ .
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TAMEX LE for mult ==1 events, $509, !N Settings
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Los_VFTX-Trigger

vitx_trigger vftx
Entries 3002872

900 Mean -3121 TECHN |SCHE

LOS Hit redefinition 1 DARMeTADT

700

Counts

600

500

400

» To select one good hit per event : update
LosProvideTStart - |

200 ‘

100
|

~4000 -3500 -3000 —2500 —2000 —1500 —1000 -500 O 500

LOS VFTX Time — LOS Tigger time mult == 1,

§522, 16C Settings
Los_VFTX-Trigger

> Select hit that triggered event

vitx_trigger_vitx
Entries 1750728
180 Mean -2062
Std Dev 1177

Counts

» Obtained by peak from Los_time — Los_trigger_time 40

80
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40

20

-4000 —3500 -3000 -2500 -2000 —1500 -1000 -500 O 500

. . . T (ns)
LOS VFTX Time — LOS Tigger time mult == 3,
18.11.2022 R3B Collaboration Meeting | Institut fir Kernphysik | NikhM@la%GC Settings 16

0



2 TECHNISCHE
UNIVERSITAT
DARMSTADT

MUSLI MULTIFHIT SELECTION
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< < < . UNIVERSITAT
MUSLi Mult-hit selection T
The Problem:
> Removal of multi-hit events at Cal and Hit level of the MUSLi tasks
» Huge Loss of statistics for S522!
MusLi Hit Mult MusLi Hit Mult
| Musli_hit_mult _ Musli hit mult
2 Entries 853351 2 80 Entries 216349
o Mean 0.3459 o i Mean 0.7639
:\'; 60 StdDev  0.4757 i'\f, 70| StdDev  0.4247
50 605
50/
40 |
40
30| .
30
20 =
20
10 10l
0 0: ...... | [ I N B R A I [
0 1 2 3 4 5 6 7 8 9 10 0 1 2 3 4 5 6 7 8 9 10
MusLi Mult MusLi Mult

18.11.2022

MUSLi Anodes Hit Mult, $522, 6C Settings MUSLi Anodes Hit Mult, $509, 220 Settings
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MUSLi Multi-hit selection YA
The Problem:
» Removal of multi-hit events at Cal and Hit level of the MUSL1 tasks
» Huge Loss of statistics for S522!
MusLi Mapped Mult MusLi Mapped Mult
Musli_mapped_mult Musli_mapped_mult
£ 60— Enries 853351 & 90 Entries 216349
g Mean 1.396 g Mean 1.063
Wt StdDev 07144 o 80 StdDev  0.3559
* 50 & T
70 -
40 60
i 50
30 I E
N 40
20 30—
20
10— -
- 10_
0_‘ | ‘ ‘ | ‘ ||\\—'—'—'—‘\||\‘ | ‘ | | | L Oc;l 1\ l|2 L1 3' "4‘. L1 él é | \; L1 él Ié |\10
o 1 2 3 4 5 & 7 8 010 MusLi Mult
MUSLi Anodes Mapped Mult, $522, 6C Settings MUSLi Anodes Mapped Mult, $509, 220 Settings
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MUSLi Multi-hit selection
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MUSL1 Data structure @ Mapped level

O 16 preamp signals from 16 Anodes of % of TWIN MUSIC. Averaged Signals as
mput to MDPP16

O Output format in the form of averaged anode signals:

ChO - Ch7, average of two anodes
Ch8 - Chl1, average of 4 anodes
Ch12 - Ch13, average of 8 anodes
Ch14, average of 16 anodes

Ch16, CFD (Tref) signal from LOS

Methodology described here for Ch14 but can be easily extended to others

18.11.2022
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MUSLi Multi-hit selection

Lack of correlation of LOS signal and LOS CFD signal in MUSLA4,

— Cant correlate hits by order!!
Musli_mult_v_Los Mult

Musli_cfd_mult_v_Los_mult
w 10 _
bt _ Entries 853272
AP Mean x 1.838 s
E - Mean y 2.026
8 i Std Dev x 1.062
- StdDevy  1.321
- 4
7 10
6
E 1 03
5
a—
— 1 02
3
2= 10
1
0 : | I | | | I | | | I | | | I | 1
0 1 2 3 4 5 6 7 8 9 10
mult_LOS

LOS Mult vs MUSLi Ch16 (LOS CFD signal), $522, 16C Settings
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MUSLi Multi-hit selection

Lack of charge correlation taking only first hit,
— Cant correlate hits by order!! LosZ_v_MusLiZ

N 12 - LosZ_v_MusLiZ
- - kD E BRI e Entries 216317
@ L , I e SO SR I Mean x 6.594
= = Mean y 6.681
10— Std Devx 0.9665
i Std Dev y 1.062
8__
60
6
- 40
4 —
o 20
O ] | | | Il ‘ | | | | ‘ | | | ‘ | | | ‘ | | | 1 | 0
0 2 4 6 8 10 1 1 1

LOS Z vs MUSLi Z, first hit per event , $509, 220 Settings  -°SZ
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MUSLi Multi-hit selection

18.11.2022

The Solution:

» Use of dedicated time windows using time information from LOS and MUSL1

» Time_CH16(LLOS CFD) — LOS VFTX time

Counts

90000

80000

70000

60000

50000

40000

30000

20000

10000

Los MusLi CFD_ window

4800 4900 5000 5100 5200

' Time_ch16-time_LOS |
Entries 351819

Mean 4975
Std Dev - 2.859

5300
Window (ns)

Time Ch16(LOS CFD) — Time LOS VFTX, $522, 15C Settings
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MUSLi Multi-hit selection

The Solution:
» Use of dedicated time windows using time information from LOS and MUSLi

» Time_CH16(LOS CFD) — LOS VFTX time
» Use the Drift time peak for Mult ==1 as a window,

Drift Time = Time Anode — Time Ch16

Drift time Drift Time
Time_ch14-time_ch16 | ‘ . Time_ch14-time_ch16 .
2 Entries 295209 2 Entries 165263
3 1400 Mean  1.84e+04 2 250 Mean 1.77e+04
o B StdDev  865.9 O ‘ | Std Dev 2544 |
1200 |
L 200
1000
800-7 150
600
N 100 M
400 — |
200 | 50,
J |
0 | . J\ Ll _\L___L.._J_LL....._ [ R L1 L1 | | J L
10000 15000 20000 25000 30000 35000 40000 45000 R T TR T o T TR e T TR
Drift time(98ps/bin) 00 10000 15000 20000 25000 30000 35[()JQf(tJ T'400(%08 ?SO?O
] ] L 16 ) . . rift Time (98ps/bin
Drift time (mult ==1), §522, 1°C Settings Drift time (mult ==1), $509, 220 Settings
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MUSLi Multi-hit selection

Method Validation,
Some correlation Plots...

LosZ v _MusLiZ

LosZ v _MusLiZ
; Entries 213640
Z I~ Mean x 6.808 P
= - -~ | Meany 6.816
10— . | stdDevx  1.133
Std Dev‘_y‘ 1.125 D
8
— 80
6 60
4 40
20
2 [
L | | | | | ‘ | | | | | ‘ | | | | | | | | ‘ | | | 0
0 2 4 6 8 10 1 1 16
os”Z

L
LOS Z vs MUSLi Z, using correlation method, $509, ?°0 Settings
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MUSLi Multi-hit selection

Percent Events
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18.11.2022

90
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70

MUSL1 Multiplicity after event correlations,

mult2
mult2
Entries 853272
Mean 0.9636
Std Dev 0.375
5 6 7 8 9 10

No_of _hits_per_event

MUSLi correlated multiplicity , $522, 16C Settings

Percent Events
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mult2
mult2
Entries 216317
Mean 1.004
Std Dev 0.2902

5 6 7 8 9 10
No_of_hits_per_event

MUSLi correlated multiplicity , $509, 2?0 Settings

~90% of events with at least one good hit per event for S522!!

R3B Collaboration Meeting | Institut fir Kernphysik | Nikhil Mozumdar

26



TECHNISCHE

1 1 1 1 UNIVERSITAT
MUSLi Multi-hit selection UNIVERSITAT
Some Problems...
MUSLi1 Good hits per event should include triggering hit.
— Loss of statistics for S522 for this condition
mult2 mult2
o = mult2 o 100 mult2
€ - Entries 853272 | € | Entries 216317
L%’ 80— Mean 0.8439 L%’ | Mean 0.9589
= E Std Dev 0363] = | StdDev  0.2079
(0] — ]
S 70— S 80—
[0] C []
o C o *
60— i
50 80—
0 i
= 40—
30— -
20— -
_ 20—
10— i
0:“““‘II““““““““I‘l‘l‘l‘l““““““‘ Oil\\l‘\\\\I\\\l\\l\‘l\\\‘\\I\‘\I\\‘\\I\‘\I\\l\\\l
0 1 2 3 4 5 6 7 8 9 10 0 1 2 3 4 5 6 7 8 9 10
. o - NoTof_hlts_Per_event . o No_of_hits_per_event
MUSLi correlated multiplicity for triggering hit MUSLi correlated multiplicity for triggering hit
$522, 15C Settings $509, 220 Settings
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Incoming PID S§522 UNIVERSITAT
A/qvq
o 12 S?_L&R_Aq_q
5 Entries 731771y
a — Mean x 2.684
= — Mean y 6.165
10~ Std Dev x 0.003024 2
Std Dev y 0.7454
- 1200
8 I
B 1000
6 800
A 600
- 400
2 L
B 200
I | [—— | L1 | ‘ [ ‘ A ‘ I | | I | | |- I T N ‘ | 0
95 2.55 2.6 2.65 2.7 275 28 2.85 2.9 2.95 3

A/q vs q, $522, 1°C Settings (All multiplicities)
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Incoming PID S509

Alqvq
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S2_L&R_Aq_q

Entries 141736
Mean x 2.698
Mean y 6.761
Std Dev x 0.06959

StdDevy 1.074

200

150

100

50

Alqvq
S2_L&R_Aq g
E B Entries 197266 N i
g - Mean x 29630 G [
= 10— ; Mean y 5.104 S
- 2. : Std Devx  0.0881 10—
StdDevy  1.09 0 =
: of
o 250 -
i 8—
i ' 200 =
il 150 61—
L : 3_ 3 -
‘T 100 51—
4 L
’ 50 -
2 e
B | ‘ | | [ I R 1 L 1 O :
2.6 2.7 2.8 2.9 3 3.1

A/q vs q, $509, >IN Settings (All multiplicities)
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A/q vs q, $509, 220 Settings (All multiplicities)
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OUTLOOK

O Sci2-LOS Tof calibration in good condition.
U Defined new calibration methodology for hit definition in LOS with proper matching of signals
O MUSLI Multi-hit Selection done. Will try to improve statistics.

O Not Covered
» MUSLI charge calibration almost done
» MUSLI position calibration underway

0 TODO
» |dentify cause for weird charge distribution in MUSL.i for S522
» Check of MWPC calibration
» R3BRoot implementation
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THANK YOU
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EXTRA SLIDES
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MUSLi Multi-hit selection

_per_Loshit

No_of _coinc

18.11.2022

Method Validation,
Some correlation Plots...

Los_Musli_hit_corr1
10

»
HH‘HH‘IIII|IIII|II

no
‘ I

—
| I

1 2 3 4 5 6

ST

7
MUSLi hit found per LOS hit, $522, 16C Settings

LosHit_v_MusLiHits_Per_Hit
Entries 135164
Mean x 1.801 00
Mean y 0.5031
Std Dev x 1.07
Std Dev y 0.5 )0
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20001

1500(

1000t
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8 9 10
mult_ LOS

er_event

No_of coinc_hit

TECHNISCHE

UNIVERSITAT
DARMSTADT
Los_musli_hit_corr2
1 0 ) LosMult_v_MusliHits_per_event
- Entries 70260
9 i Mean x 1.924 ¥
= Mean y 0.9678
8_ StdDevx 1.142
- StdDevy  0.383
7 [
E 10°
6
5
c 10°
4—
3
2 : 10
1
0 il L1 | | | I | 1
0 1 2 3 4 5 6 7 8 9 10

mult_LOS
MUSLi hit found per event vs LOS multiplicity,

$522, 16C Settings
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S2-L.OS ToF Calibration e
Statistics recovery using only one S2 PMT for events with no good Tof.
Alq
S2_1pm_Aq_q A/ q
-’;‘ - Entries 56970 N 12 S2_1pm_Aqg_g
3 10 Mean x 2.966 - - Entries 25121
= - Mean y 5117 g Mean x 2.709
9 : | StdDevx 0.1064 = o Mean y 6.507
- Std Dev y 14 B , Std Dev x 0.07985
o 4 L _ : ‘ C “o | Std Devy 1.573
; 10 = : 8
7 8
64 8 N 6
67
5— 6 -
477 . 4:— 4
3F B
- 2 2l — 2
[ \ ! | [ | \ | 0 L
2.6 27 28 29 3 3.1 o4 P N IR B [ B [ N P 0
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A/q vs g, $509, >N Settings (events with bad Tof) A/q vs q, $509, 220 Settings (events with bad Tof)
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S2-1LOS ToF Calibration

Algvq
S2 L&R_Ag q
'5 c Entries 216910
'c—n 10 : Mean x 2.965
s Mean y 5.085
L i Std Dev x 0.09047
L & StdDevy 1.237
8 250
L 200
6 -
- 150
44—
L 100
2— 50
-} | ‘ | | | | | | | 1 | | | | ‘ | | | | | | 0
2.6 2.7 2.8 2.9 3 3.1
AQ
18.11.2022

Los ToT

e L

TECHNISCHE

.| Std Devx  0.0697 |

UNIVERSITAT
DARMSTADT
S2_L&R_Aq q
Enties 139255 10

Mean x 2.697

Meany 6.584 0

.| Std Dev y 1.011
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S2-1LOS ToF Calibration

Los ToT

10

A/gv g

S2 L&R_Ag_q
Entries 118616 0
Mean x 2.684
Meany 5.676 )0

Std Dev x 0.003853

0

Std Devy 0.5845
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MusLi Charge Calibration

Energy alignment of anodes already at acceptable level

1800 Entries 129073
Mean 7.497

Std Dev 1.055
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MusLI Z 220 setting, s509



TECHNISCHE
UNIVERSITAT
DARMSTADT

MusLi Charge Calibration

Energy alignment of anodes already at acceptable level

h1
£ 1200 Entries 155192
2 ~ Mean 6671
© B Std Dev 2147
1000 —
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200 —
I ; '-r':u..
O - |J’ | | ‘ [ | | | 1 1 1 | L1 1 | '“ﬁh‘qﬂ‘.l—.-.-h-.k e | L._._L,.-_|_-__-=|___.l_.___l_._.L__‘_\_ I Il I
0 2000 4000 6000 8000 1000012000 14000 16000 18000 20000 2200024000
Z

Uncalibrated 8 Anode combination energies 21N setting, s509
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Energy alignment of anodes already at acceptable level
» But can be improved
" | h1
€ 1200 . ht
g - *g 1200 — Entries 155192
(&) - o = Mean 5275
_ " 1100 StdDev 7141
1000 — -
— 1000 =
- 900 —
800 (— -
L 800 -
- 700 — L_EEJ
600 — - LR
- 600 — L
B = TR
— 500 —
400 — = ]
- 40— T
B S
200 __ 300 ;_;;IE._ \J—‘J‘» | | | | ‘ | | | | | | | | | | | | | | ‘ | | | | ‘ |
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B zZ
B # Vit | ‘
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Uncalibrated 8 Anode combination energies 21N setting, s509



MusLi Charge Calibration

> Plot energy of all anodes vs 1 eg Anode 5
> Fit with Poll — 8 Slopes and Intercepts

ch5 E

24000 - E1
— . | Entries 129073
22000 — | Mean x 9958
= 1 Mean y 9856
20000 StdDevx 2957
18000 — Std Devy 2904
— . 14
16000 —
14000 — 12
12000 :— 10
10000 — 8
8000
- 6
6000 —
= 4
4000 —
2000 — 2
0 :I 1 ‘ [ 11 | L1 1 ‘ L1 1 | | | L1 1 | [ | L1 1 | L1 1 | [ ‘ 1 1 | | 0
0 2000 4000 6000 8000 10000 12000 14000 16000 18000 20000 22000 24000

other E
E Anode 1 vs E Anode 5
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Counts

MusLi Charge Calibration
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MusLi Charge Calibration

» Same values can be directly applied to 16C s522

h1

Counts

450

Entries
Mean
Std Dev

21874
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MusLi Charge Calibration

Improvement in sigma values BEFORE CALIBRATION

FCN=160.376 FROM MIGRAD STATUS=CONVERGED 60 CALLS 61 TOTAL
EDM=5.36839%e-08 STRATEGY= 1 ERROR MATRIX ACCURATE

Counts

B B EXT PARAMETER STEP FIRST
2000 — 3 NO.  NAME VALUE ERROR SIZE DERIVATIVE
- ¥ 1 Constant 1.75107e+03  9.45845e+00 3.72616e-02 -3.55522e-05
1800 — Sl 2 Mean 7.05405e+00 6.32629e-04 3.36363e-06 1.84408e-02
1600~ 3 Sigma 1.45967e-01 4.72641e-04 4.24060e-06 -3.59403e-01
1400 —
1200 AFTER CALIBRATION
1000 — FCN=100.865 FROM MIGRAD STATUS=CONVERGED 60 CALLS 61 TOTAL
- EDM=3.28863e-08 STRATEGY= 1 ERROR MATRIX ACCURATE
800 — EXT PARAMETER STEP FIRST
500 . NAME VALUE ERROR SIZE DERIVATIVE
- Constant 1.92895e+03 .04324e+01  4.11376e-02 -2.58973e-05
400 — Mean 6.99541e+00 .73938e-04  3.33567e-06 -1.52063e-01
- Sigma 1.32538e-01  4.30395e-04  4.25439e-06 -2.50636e-01
200 —
Or:l [ | ‘ | | ‘,LNJ \|\ \|\ \|\ \|\ \‘I LI,J__L_L,J ,J L‘
2 3 4 5 6 7 8 9 10 11
Z

MusLI Z 220 setting, s509



Counts

MusLi Charge Calibration

Improvement in sigma values
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MusLI Z 16C setting, s522
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BEFORE CALIBRATION

FCN=128.517 FROM MIGRAD STATUS=CONVERGED 28 CALLS
EDM=1.81761e-07 STRATEGY= 1

STEP

SIZE

2.84953e-02

5.20122e-06

7.38961e-06

29 TOTAL
ERROR MATRIX ACCURATE
FIRST
DERIVATIVE
1.15610e-04
8.07452e-02
3.07835e-01

EXT PARAMETER

NO. NAME
Constant
Mean
Sigma

VALUE ERROR
7.49133e+02  6.31253e+00
5.85201e+00 9.36418e-04
1.36496e-01 6.73602e-04

AFTER CALIBRATION

FCN=125.437 FROM MIGRAD STATUS=CONVERGED 66 CALLS
EDM=4.91445e-10 STRATEGY= 1

STEP

SIZE

3.21428e-02

4.49295e-06

7.14008e-06

67 TOTAL
ERROR MATRIX ACCURATE
FIRST
DERIVATIVE
1.71070e-06
-2.01210e-02
-1.07040e-02

EXT PARAMETER
NO.  NAME VALUE

8.55622e+02
5.99857e+00

1.19524e-01

ERROR
7.15015e+00
8.19035e-04
5.7408%e-04

Constant
Mean
Sigma




MusLi Charge Calibration

Energy calibration of E_sum
> Tit with 40 + A1 X v/x + A2 X x

Model NewFunction3 (User)
Equation AO+AL*SQRT(X)+A2*x
Plot Cc

0 - AO -0.83946 + 0.09706
Al 0.07914 £ 0.00194
A2 -2.34015E-5 + 9.4664E-6
Reduced Chi-Sar 4.07853E-5
R-Square (COD) 0.99999

8 Adj. R-Square 0.99998

! ] ! ] ! ] ! ] ! ] ! ] ! 1
4000 6000 8000 10000 12000 14000 16000 18000
E (raw)
Calibration plot of 220 setting, s509
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MusLi Charge Calibration

Energy calibration of E_sum

> Fit with A0 + A1 X \/x + A2 X x
» Calibration parameters

» 21N settings:

A0 =-2.0208 *+ 0.43458
Al =0.10293 + 0.00999
A2 = -1.38575E-4 + 5.55415E-5

» 220 Settings

A0 = -0.60266 + 0.02568

Al =0.07435 + 2.46895E-4
A2 =0.0

> 16C Settings: only one calibration point equation in form of A1 X \/x

A0 =0.0
Al =0.075861 + 3.92E-4
A2 =0.0

Calibration plot of 220 setting, s509



TECHNISCHE

. . . UNIVERSITAT
MusLi Charge Calibration DARMSTADT
MuslLi Z Efficiency vs charge
» Calculated relative to Los counts at respective Z
= 220 = 21N
e 16C _ ° 16C
1.0 . : m - . 1.0 4 - [ : m %
0.8 0.8
? 0.6 . § 06
ks S
© g
i 0.4 E 0.4
0.2 02
0.0 [ [ [ 0.0 4 i i .
(I) é ;1 l é é 1Io T T T T T T T T 1

Efficiency Plots



MusLi Charge Calibration

Music Z

pid1
| Entries 26037
L Mean x 68.8
L Mean y 5.94
10— StdDevx 7.827
B Std Devy 0.3805
- T
8~ 12
i 10
6 -
B 8
4— 6
- 4
2 )
L 11 | 1 1 | 11 | 1 1 | 11 | 11 | | 11 | 1 1 | 11 1 ‘ 11 1 0
0 20 40 60 80 100 120 140 160 180 200
Los Z

Los Z vs MusLi Z 16C setting, s522

MusLI_CH16(LOS CFD) Mult ==

LOS mult ==

Music Z
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12 pid1
L Entries 65733
— Mean x 69.73
L | Meany 6.115
10— Std Dev x 11
i Std Devy 0.7022
8 _— 25
L 20
67
i 15
41—
i 10
2 I
B 5
0 7I [ ‘ [ ‘ [ ‘ | 1 1 | [ | 1 1 | [ | 1 1 | [ | | 0
0 20 40 60 80 100 120 140 160 180 200
LosZ

Los Z vs MuslLi Z 16C setting, s522



Counts

MusLi Charge Calibration
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MusLi Z 16C setting, s522

Music Z
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19 pid1
L : : . Entries 65733
- " Mean x 69.73
- o . : | Meany 6.115
10— . sdDevx 1
i StdDevy 0.7022
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Los Z vs MuslLi Z 16C setting, s522



MusLi Charge Calibration

MusLi Z

12

10

LosZ v_MusLiZ
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LosZ v_MusLiZ

Entries 790189
Mean x 6.035
Meany 6.183 0f
Std Dev x  0.4528
Std Devy 0.7732
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MusLi Position Calibration DARMSTADT
Position calibration of Drift time
» Obtain extrapolated X position at MusLi anode using MWPC positions
» Plot extrapolated X position vs Drift time
> Fit with Poll, 8 slopes and intercepts to get X,jignea
pd5
= __AS | TOO BROAD!!!
Entries 271513 |
30— Meanx  1.756e+04
- oy s Problem in next step
20— Std Dev y
E £ 1800F= Enties 271513
10~ 8 1o Sabov sise
B 14003—
0; 12005—
- 10005—
—10f 8003—
- BOOf—
—20 4003—
E ; : - 2003—
_30__' e oy Ry '” L 0 —q;S I I—éol I I—blol I I—zlmu —éol I Iél I I:2|0I I 4%)1 I Islol I Islol 100
10000 12000 14000 16000 18000 20000 22000 24000 X pos

¢l Calibrated X position 220 setting, s509
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MusLi Position Calibration

Position calibration of Drift time
» Using the calibrated positions obtain a tracking through the musli anodes
> Fit this tracking and obtained AX = Xy — Xgiigned

> Plot AX vs Xgjignea

A5

= e o i ] it Enties 641958
Q 2 ._.' -'.". Mean x 5.518
_,:- ",l“ .“'y-" Meany  0.1922
1.5 .2y StdDevx  11.74
.rh W StdDevy 0.9059
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MusLi Position Calibration
MWPCO vs MPWC1 X is very broad too

Entries 671513

T " LT CFC I T R A o | Meanx 7.251

% - o A T i, ") Meany 3.251
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Q. ! T T StdDevy 8438
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