ool ,,,,..,J e ) N

RERCT a— -

Calibration in KOALA
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KOALA @ COSY

Elastic scattering event selection based on recoil energy and position
« Calibration

« ADC -> Energy 2

« TDC time offset '?eooi/ ——
* Reconstruction

 Background suppression Cold Head_ .-~~~

« Efficient clustering
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------------------------------------------

Si#1: Strip-1 VME based DAQ

A g R  ADC : recoil energy

_ . - QDC : fwd energy

 [sin: strip-1 E « TDC : recoil and forward time
e I g e - Synchronization clock:

VME internal clock (16 MHz)

Ge#1: Strip-1 Trigger

—>» AND » OR [—>» DAQ

| Ge#l: Back Self-Triggering

%Z'.'.Z'.'.Z'.'.Z:'.'.Z'.'.Z'.'.Z'.'.Z'.'.Z'.'.Z'.'.Z'.'.Z'.'.Z'.'.Z? * EaCh Strip on reCOiI deteCtor

Sl I N e . Each side on fwd detector

i | Ge#2: Back . .

; Trigger Logic

- Common OR of all channels
Fwd: Module-1
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~ Calibration : ADC to Energy

Events

200

150

100

50

Challenge:

- Large dynamic range
* Min: ~100 keV
« Max: ~60 MeV

- Different gain settings

ADC : Si#1/strip#11

Large Gain

6000 6200 6400 6600 6800 7000

Mitglied der Helmholtz-Gemeinschaft

a-source ( keV)

Pu-239 5156.59 5144.38

Cm-244  5804.83 5762.70

Am-241  5485.56 5442.80

ADC : Ge#2/strip#28
“*" Small Gain
7200 7400 ZOZ;)LA Lctéoh‘]éo"?o): "Lsé?) 540L5:5cf 'sléTJ Leéou lséo

¥ ) JULICH
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Calibration : ADC To Energy

Solution:
- Two gain configurations:
- Beam test (small)
« Common (large)
* 0 source response at common setting

- Pulser to calibrate the gain difference
between the two setting

- Deduce parameters for beam test gain
setting

Energy / MeV
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Energy vs Position

—— Calculated Energy
—e— Calibrated Energy ; :
S SO e SRS SR S . OO0 SR
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B SO N SO WA N AU oS NN NS DO A
- 11 1 I 11 1 I 11 1 I 11 1 I 11 1 I 11 1 I 11 1 I 11 1 I 11 1 I 1
20 40 60 80 100 120 140 160 180 200 220

Position / mm (along beam axis)

g_Ge2 28 Pulser Scanning Result g9 Ge2 28
%) C b2} —
¢ F - eooo: -
8 7000E- 2 ndf 25156405/ 18 S p | Bo0zers A
e - po -13.23 = 0.05311 2 5000[— p1 21.29 = 0.004386
6000 - pi 64.51 = 0.0008194 . p 5.57 +1.012e-05
5000~ 4000
4000 3000
3000 -
= 2000
2000— -
- . 1000(— :
1000[-- Common Gain : Beam Test Gain
- P P RS S H S B R R A T H N E N B
0 20 40 60 80 00 2 0 200 400 600 g0 1000 = I c H
. . Iser Setti ulser Settin,
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~ Calibration: ADC to Energy

Difference between calibrated energy and calculated energy

0.2
0 i G aieieeieieieiiieieieeiiaieieieuiits Wbl agials JpSef Akttt
- %
B %
N -02— %
O B
§ B
m -04 —
N u AE = Ecalibrated - Ecalcutiated *
-0.6 __ PY
| %
-0.8 —
-1 :— ..°
=1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | | I | | 1 1 1 | | I | | 1 1 1 | 1 1 1 | 1 1 1 | | I | | | I | |
0 20 40 60 80 100 120 140 160 180 200 220 240
Position / mm (along beam-axis) ‘
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. Calibration : TDC Time Difference

Challenge:
- Time difference exists between channels (cable delay ...)
- Smearing the TOF-E spectrum

h2EvsT_AlIStrips_Cut

g{u Entries 41615

680 . Mean x 1183

i : Mean y 544.3

660 StdDevx 7815

3~' AT= TRec'TFwd. StdDevy 33.75

640 - N
!

620 E1= Calibrated enerqy of recoil detector

600 v, -
i 5
580 i -

AT/ ns

560
540
520

500 e m— PG .

Co | 1.I I | I I | I | I I I I | I | I I | I | S |

0 500 1000 1500 2000 2500 3000 3500 4000

480

o IkeV JULICH
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. Time Difference With Correction

Solution:
- Get the time difference using pulser signal
« Normalize to one specific channel (e.g. Si1#1)

. 1L vol _I'\llQll IPQ_\JU!
660 j'(_ }"t \ Entries 3.091652e+07
B - Mean x 1186
640 -..‘ _; 3 Mean y 541.2
g Std Dev x 780.8
620 ' . Std Dev y 3417
600k a 10
(Vp] e . ‘
O seoLAMANK 8
LA 4 )
~~ = A
— 560 A
< - 6
540
520~ 4
500 :_'-.‘ . : Mf|-'.y'y'a\:g. B 2
480F~ | " | | | | |
0 500 1000 1500 2000 2500 3000 3500 4000 0 .o
Er/ keV _ULICH
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. Summary & Outlook

Summary:

« Calibration of recoil detector energy is completed
» Correction of time offset of recoil detector is completed
» Alignment is needed to get more accurate result

Outlook:

* Develop an algorithm for recoil sensor alignment
« Energy reconstruction using clustering
» Cross-checking with simulation

IJ JULICH
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THANK YOU
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. Forward Detector Performance

Events

Events

800
700
600
500
400
300
200
100

between the two modules

%2/ ndf = 4.288e+05 / 16
Prob 0
Constant9.426e+05 + 5.346e+02
Mean -0.5329 = 0.0001
Sigma 0.1913 + 0.0001

AT : time difference

in the same pair

x10° Forward Detector No.1: Amplitude | x10°
_\ T T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T T I T T H \7 I T T T ‘ T T T
160 ¢ 1 1200 |-
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C ] 1000 —
120 — ] B
100 |- 4, 800 C
80 |- Raw ADC Spectrum 13 sk
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- ' ] 400 [
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0 500 1000 1500 2000 2500_ 3000 3500 -2 -15 -
! ADC counts Teel
\ 4 el
%x10° [ Forward Detector No.1: Amplitude | x10° N
L I L B B B B NS Fro L I T
; ¥2/ ndf 2.688e+05 /12 é 140 ]
? z:\bstan! 8.842e+05=6.017e+0: é 120 —
; ] Si::a 5988 - 0,002 E 100 —
q eop -
3 Noise Spectrum | - Signal Spectrum |
. 5w ]
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ADC counts
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0O 05 1 1.5 2 2.5
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e Signal/Noise:
~ 102

e Time resolution:
~ 140 ps
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Forward Detector: Design

Distribution of the Correlated Scattering Proton in Fwd Detector Position @ 4.6m

HEI | | |

~3cm X (cm)
« Scintillator: 90 x 20 x 6 mm3

* Position: z=+4.6 m and +4.8 m
* Polarangle (@4.6 m):04°<0<1.5°

« 8 modules in 4 symmetric pairs:
« Beam position monitoring
* Reduce random coincidence

JULICH
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. Time Resolution of Recoil Detector

Strip#22 @ Si1

Mitglied der Helmholtz-Gemeinschaft

h1cut22
h1cut22
Entries 3392
Mean 595.1
Std Dev 12.7
¥2 | ndf 409.1 / 352
Constant 20.69 + 0.55
Mean 595.6 + 0.2
Sigma 10.61= 0.20
\
| | | | | %MMM‘AI I 1 1
600 620 640
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