Preliminary analysis of the acquired data at GSI (April 2019)

Performed Analysis:
0 Single detectors
a SC, BM, VTX, SCN

O Correlation between sub-detectors:

Acquired data

roberto spighi, 5/6/2019
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Physics
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Detectors geometry

., SCN
Yy
SC: scintillator of 250 um y(em)  Tilt of BM
BM: tilted after the first day of data taking o T [® T —
TGT: 5 mm depth, C material (=p 1.83g/cm3) |
VTX: 4 Silayers of 50 um depth o — .
SCN: 2 layers of 3 mm each (length 44 cm, active 40 cm) x :
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Events

Start Counter, SC (Run 2210-11-12)

How to define SC efficiency?
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Efficiency = 40% (?)

Run 2239-51 Eff = 80%
“ 2242 Eff =100%

same distribution as SCN

Probably different trigger definition
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hsc.hcharge
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B ch arge Std Dev  0.3383

_ Fragmentation on SC?
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SC charge
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Projection in TGT

Beam Monitor, BM
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Events

BM: track direction . Direction in Y coordinate R RVeTsy
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RUN 2210-11-12
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Events

Vertex, VTX

RUNS WITHOUT TARGET: expected 1 track/ev
RUN 2210 RUN 2211 RUN 2212
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VTX — BM: xy on target

XY at the z-TGT from VTX
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VTX — BM: x and y on target
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Events

BM - VTX

VTX — BM: x and y difference at the Z of the Target

Events
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Vertex, VTX
RUNS WITH TARGET
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TW Front layer (layer 1 in shoe)

SCN: equalization (Run 2242) Bar id
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Problem: acquired only 1/3 of data
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SCN charge definition

Charge - Charge
Left < Slab horiz — Rlght
- Charge product
QhOT'iZ — \/QLeft * erqht Inde!:)end(?n.t

4

13

on hit position

Equalization

\ 4

Qhoriz=equal

b

Same for
Vertical Slab

T4

eragm —

Qhoriz equal + Qve‘rt=equal

Tested also this possibility:
SAME RESULTS

/ harge Charg}
4—| Slab horiz Right

Left
Equalization Equalization

!

Qhoriz=equal — \/QLeft * Qrign

NO defference between the 2 methods



S

ignal Equalization (Run 2242)

hscn.hehargeT hsenhchargeR15

- Entries % C Entries 2390
250 — Mean 62.42 g 200 r Mean 55.63
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- ¥2 [ ndf 4B.67 / 44 - ¥2 / nedf 45.02 1 38
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L N 2674 +69 - M 300576
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: 180 :
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50— -
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L :lhl,., . .L.J..|L..|...|...|...
% 20 60 a0 e 1= W % 20 40 60 80 00 120 140
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- ﬁ Mean 58.91 £ 250 Entries 2390
250F Std Dev 8.247 - Mean 68.73

— ¥2 / ndf 52.87 / 37 oL Std Dev 9.614

- Prob 0.04384 200 72/ ndf 45,46 | 44
200 J N 2042+ 7.3 - Prob 0.4112

= mean 59.99 + 0.06 r N 249.7 + 6.3

= sigma 3101+ 0.042 L mean 70.01+ 0.08
150F- 150 — sigma 3.668 + 0.053
100} \/ LeftxRight 100

- x \/ Left¥Right = equal

S0 — 50—
G T e e w0 1 T o 20 a0 60 80 500 7% 740
charge Lef per Righ Slab 15

| Each Signal of each slab positioned at 70 !! (arbitrary value)

charge Lef per Righ Equal Slab 15
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Signal “calibration” (Run 2242) | £ o AL
s 10° - —Z=0 (0%)
a3 E Z=1 (56%)
il —Z=2 (29%)
_Fzi i
Simulation: 160 (400 Mev/u) = dE/dx on SCN 10° E %;% %%
- Z=8 (2%)

Wide dynamic range: [2 — 120] MeV (H to O) 10°

On average 190 (400 MeV/u) = 59 MeV per slab 10°

10
Left*Right 2 energy calibrated Mnﬂ
= = ad_slab15 1|
aoof— Entries 2380 1 | l || | |
n Mean 0.05792 ” I ‘ | | l
- M Std Dev 0.008034 I_|_|_ L [ e L T B B R A R A R
250 2 | ndf 51.6/37 0 20 40 60 100 120 140 160 180 200 220
n Prob 0.05593 MeV
L M 300775
2001— mean 0.05893 = 0.00006
- sigma 0.003034 = 0.000042
150 Obviously there is also the contribution from
100 Slab 14, oriz : : .
- ! To calibrate with only 1 energy is not a correct procedure
50—
q’.E |-L""||_,.,. | P S }. | k M I B R
0.02 0.04 0.06 0.08 0.1 0.12 0.14
GeV | Each Signal of each slab positioned at 0.059 GeV !! |




Events

TOF: example of slab 15: Run 2242

Time Slab 15

hscn.htime15 P = hsc.htime a hscn.htof15
c E r Entries 2389
) E . c 140
Entries 2380 E - Entries 68076 5 - Mean 21.08
Mean 65.66 B . Mean 44,62 - Std Dev 1557
. SCtime 120— TOF 72 / ndf 217.8/48
Std Dev 3.802 10 = Std Dev 2.981 - Prob 1.761e-23
= 100— N 1402 + 3.5
- C mean 211+00
ot gl slgma 1.231+ 0.015
[ ] = :
L anl—
1 C
. L E - | | | |
80 S0 100 0 10 20 30 40 50 60 70 80 90 100 % 5 10 30 35 a0
Time Slab 15 5C time Tof Slab 15

NO Target = Tof for 150 beam (400 MeV/u) = 10.5 ns = offset of ~10ns

Evaluated the offset for each slab
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Murmbear of Slabs

SCN: Tof for each slab

Fitting the Tof of each slab with a Gaussian (only equalized slabs)

hscn.hmean_fof

th

Entries 23
Mean 20.51
Std Dev  1.202

B

£

Fa

I=IIIII|IIII|IIII|IIII|IIII|I

iz 14 16 i8 20 22 24 26 28 a3
SOMN-5C mean 1of

=

Determine the offset for each slab

Mumber of Slabs

hsen.hsigma_tof

Entries 23
Mean 0.8444

Std Dev 0.2072

I I[I.4I I I[I.E 0.8 1 1.2 14 II-EI II-EI I IE
SCN-5C sigma tof

=1
=t
ha

Till now the Tof precision is low: [0.7 - 1.2] ns
Need more precise fit implementation

At the moment considered only the charge
and not the E and B information



SCN: Signal combination

EQUALIZATION: ALL slab equalized to a aritrary value
MAKE ALL COMINATIONS: ALL horizontal slab combined with ALL vertical slab — | @ X
fragment deposit is similar in horizontal and vertical slab
HYPOTHESIS: - T
Tof is similar in horizontal and vertical slab .
— scn xy good com
GOOD COMBINATION: if horizontal and vertical hit: ok
Diff Charge < 0.1 * Average Charge S IR
Diff Tof < 0.2 * Average Tof i

—20 -15 -10 -5 0 5 10 15

fabs(Charge,,:,- Charge,..) < 0.1*(Charge,;, + Charge .:)/2 && same for Tof

Applied to RUNS 2239-40-41-51 where the Target is present 18




Events

10

SCN: Good combination

Events

801
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2239-40-41-51

hzcn. hcharge equalkrad good_comb
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; Ll | 1 1 1 | 1 1 | L1 1 | 1 1 | L 1 | | L 1 | | L 1 | | L1 | | |I_| 1 | 1

0 40 60 0 10 120 0 160 180 200

charge good comb

1
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0.39
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N W B U1 O N O

0.06

Y

Depend on dE and 8

0.015 |

| SCN standalone shows peaks
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0.5
0.5

1

15
30
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Events

10*

10°

102

10

SCN: Good combination

2239-40-41-51

Events

Folu, Ll Ll I I
002 003 004 005 006 007 008 003 0.1
energy good comb
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‘ energy good comb

1
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0.06

Y

Depend on dE and 8

0.015 |

| SCN standalone shows peaks
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Events

Events

BM — SCN: x and y on SCN

Track estrapolation on SCN

1u’|§r i g2 10°E _
- SCN -
e wh SCN
1u‘.;— E
; 10°
v 2210-11-12 - |
100 NO Target
10
1 . e
0 10 2 % 2 JlII.'I —EID 1IIJ EIDEIDAID
X

Presence of the peak at zero
SCN ctive only in negative region




Events

VTX — SCN: x and y on SCN

Track estrapolation on SCN

1IIIE|Er _ E 10° & _
5 2
wp SCN wh SCN
1u‘é— - -
e 2210-11-12 e
10k NO Target y
1
o B N gt e
X y
L] Z 10° =
S 10° E =
& E VX ] : 1| vix
0L Presence of the peak at zero 0L
SCN ctive only in negative region
107 = 10°
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Events

10

VTX — SCN: x and y on SCN

Track estrapolation on SCN

§_ 10° ;—
3 2239-40-41-51 102 -
= Target -
- 10
S T S T — "’i 0 L 2 3
X y
- g
g —
= VTX o VIX
Presence of the peak at zero
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CONCLUSIONS

Analysis of the GSI data taking:

QO First data taking with SC, BM, VTX, SCN
0 SC: good efficiency, to adjust the TOF precision
0 BM: good efficiency, probably the x? is too high
0 VTX: low efficiency, problems on track reconstruction
0 SCN: calibration of half channels, 2 slabs don’t give signals, good charge

distributions for fragmentation candidates
0 Correlation between sub-detectors:
0 BM-VTX-SCN: central peak visible

0 Todo list:
0 DAQ-VTX-SCN setup in Bologna to fix problems
0 Hopefully: repeat the GSI data taking at CNAO before the end of 2019



RUN 2210

RUNS WITHOUT TARGET: expected 1 track/ev
RUN 2211

236 ev with 1 track (20K ev)

hvix.hntra

n E
=
Entries 20463
E 10 =
E Mean  0.01495
C StdDev  0.1589
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Events
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Events

Vertex, VTX

7810ev with 1 track (63K ev)

hvix.hntra

Entries G278z
Mean 0.2083
Std Dev  0.6461

ol

Number of hit layers

— hvtx.hnlayers
= | Entries 13140
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Z_ StdDev  0.4997
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VTX n layers

Events
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RUN 2212

634 ev with 1 track (116K ev)

T

hvix.hnira

Entries 116345
Mean 0.006154

SdDav  0.08819

[1] 4 [ 8 10
VTX ntra
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F Entries 716
= Mean 3.004
E Sid Dev 0.06459
E 1 1 | |

1 2 3 5
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Events

Events

BM — SCN: x and y on SCN

S _ [ =
" : I
“E SCN -  SCN
10° ;— ;
10
107 ;
- 2239-40-41-51 0=
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