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e CBM-TRD test beam measurements

Year Beamline Beam /| Set-up

2006 GSI-SIS18 p, e, 1t (up to 2 GeV), direct
2010 CERN-PS/T10 e, M, Tt (up to 5 GeV) / direct
2011 CERN-PS/T9 e, M, Tt (up to 10 GeV) / direct

2012 CERN-PS/T9 e, M, Tt (up to 8 GeV) / direct
2014 CERN-PS/T9 e, M, Tt (up to 6 GeV) / direct
2015 CERN-SPS/H4  *%pp (30 AGeV) / Pb target

2016 CERN-SPS/H4  *®*pb (13, 30, 150 AGeV) /
Pb target

e Scheduled measurements
2017 DESY ll/TB24 e (variable) / direct

2017 CERN-GIF++ y from *’Cs + p beam

Test Beam Overview

Prototypes

dual-sided pre-types
pre-types

pre-types

2012-style

(57x57 cm?)

2012+2014-style
(57x57 cm?)

2012-style
(57x57 cm?)

Type 8
(95x95 cm?)

Type 8

2012-style

Read-out

ALICE-PASA *
SPADIC 0.3, Susibo *
SPADIC 0.3, Susibo *

SPADIC 0.3, Susibo *
SPADIC 1.0, SysCore
SPADIC 1.0, SysCore

SPADIC 1.1, SysCore

* triggered
SPADIC 2.0, AFCK

SPADIC 2.0, AFCK
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: Prototype: 3
————— unawsowase 2012-style MWPC for CBM-TRD

MUNSTER

e 2012-style prototype:

— Used areas on pad-plane ' | SRS
are each 32 pads in 2 rows L e SN\ 7
UL LT T
— Pad sizes: , T T T
14 x 7.125 mm? and T =V |\
75 x 7.125 mm?
e Active volume spacing: : : Back-panel
Zr A L Pad group 1 E Pad group 2
- 3.5 / 35 / 5 mm 375 mm 2.5 mm x"}':]mm :
.-—Zl-- . - . . . . . - - L . . . . Anode
— Nominal 1800 V on anode wires, s 25 3.5 mm :
-500 V on entrance window R TS CI I ICIC
. . . H.0mm E Drift
* Charge distribution on pad-plane: . -
— According to Pad-Response Function (PRF). e windox
oy . d /W2
A|tem POSItIOﬂ Of 3'pad C|USter l)[u_;-(dfh] — / p[nﬂfﬂ) u’f(ff’f’f.{:l dd’
(hyperbolic secant squared method) Jd/ =W
; — arctan (K3 tanh (7 (VK5 — 2 -”'\__2-?"’
d=""%tanh~' [V Q.{;Qj — V.Q,UQJ'I = PRF(d/h) = — (V i 9. ( - ; L ))
T 2sinh (W) /as) 2arctan (v K3)
cosh ™! (U- 9 (\/foQ! L+ V@i Qi I)) 2arctan (/' K3)
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e 2012-style prototype: |

— Used areas on pad-plane
are each 32 pads in 2 rows i

— Pad sizes:
14 x 7.125 mm? and
75 x 7.125 mm?

e Active volume spacing:
~ 3.5/35/5mm T ==/ N nnll

— Nominal 1800 V on anode wires, _
-500 V on entrance windc

* Charge distribution on pad-plane

— According to Pad-Response Function (PRF).

Altern. Position of 3-pad cluster: -
(hyperbolic secant squared method)

VQi/Qi1 — /Qi/Qis
2sinh ((w#W)/ag)
AW

cosh™! (U,;-J' (\/Q;/Q{ L+ Qi Qi I))

3 _
i = tanh !
T

(g =
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CERN-PS 2012 Campaign: 4
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] . \_I L g . 1
MTRD B TRD F TRD TOF
Scl FHI1 RICH Sc2 1 2 12FH2 Pb-gl.

2 3 1 2 3 1

37 cm 240 ¢ 33em Hbem 25em H9cem 117cm
57.5em Scm H7em 22.0cm 3lem 44.5cm Hem
1 I
338.5 cm 412 em
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CERN-PS 2012 Campaign:
—————— Weeonass: POSItiON Resolution

MUNSTER

« CERN-PS/T9

* Mixed e, gy, n beam
with particle momenta between 1 and 10 GeV

e Read-out with SPADIC 0.3 Rev3 and SUSIBO

e Triggered using the fibre hodoscopes

e Test radiators mounted also on MWPC used here
« Xenon/CO,

MTRD B TRD F TRD TOF
Scl FHI1 RICH Sc2 1 3 3 2 12FH2 Pb-gl.

37 cm 240 ¢ 33em Hbem 25em H9cem 117cm
e e e A e A A=t

57.5em Scm H7em 22.0cm 3lem 44.5cm Hem

- ..Jl_..- |

338.5 cm 412 em
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CERN-PS 2012 Campaign: 6
—————— Weeonass: POSItiON Resolution

MUNSTER

 Small-angle scattering assumed following Highland-Lynch-Dahl
with Gaussian distribution for e, gy, n beam (1:1:1)

13.6 MeV X X
or 2 1 +0.0381
proJl Ji'))p(’ Xﬂ [ v D {}38 t (}((] )]

 Material budget: Scintillators (X/X = 2x 3.0%), Fibre hodoscope 1 (X/X, = 2.0%),
RICH 2 mm PMMA (X/X_ = 2x 0.58%) and SIMAX (X/X = 5.1%), TRD M1 (X/X = 1.54%),
Radiators (X/X = 1.5% and 3.1%) - simulated each at the known position

M TRD B TRD F TRD TOF
Scl FH1 RICH Sc2 1 3 3 2 12FH2 Pb-gl.

37 cm 240 ¢m 33em S6em  25cm H9cem 117 cm
B T T e

o7.5cm Bcmm H7em 22.0cm 3lcem 44.5cm Hem

L ..Jl_..— -

338.5cm 412 e

Philipp Kahler CBM-TRD TDR Review: Test Beam Results 15.03.2017



]
—
-_—

CERN-PS 2012 Campaign: 7
—————— Weeonass: POSItiON Resolution

MUNSTER

e Misalignment compensation for parallel displacement along wire
direction & rotation of the chambers

e Position determined by pad-response function fit

e Resolution as Gaussian fit to residual distributions:
positions from detectors // checked by lin. tracks between hodoscopes

2.5 T T | r i B 0.6 ¢ T | B R
E 3 * mixed 1 E E e mixed 3
= B o electrons ] = - Bl sys. error 3
Zan L o pions i = E =5
~ 2.0 | pIIlUDIlS | = 0.5 = =
0 L » tracking . ks EL =1
b= § T scattering bg.: = = =
515 [ t S04 F 3
ol - - o = 4
5 - . & = =
= E 1 =) 2 =
21.0 b - 203 = | =
g E 3| % E =
£ L ] s s ]

0.5 - = 02 F =

L I 1 [ | I 1 11 | I 11 | 1 l 11 11 I 1 11 1 | 1 1 1 1 | 1l U.I E | 1 | 11 | 1 | 1 1 1 I 1 1 L1 | 1 11 | 11 1 1 J E
2 3 1 5 6 7 8 2 3 4 ) 6 7 8
Momentum (GeV/c) Momentum (GeV/c¢)
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CERN-PS 2012 Campaign: 7
—————— Weeonass: POSItiON Resolution

MUNSTER

e Misalignment compensation for parallel displacement along wire
direction & rotation of the chambers

* Position determined by pad-response function fit after scattering

« Resolution as Gaussian fit to residual distributions: compensation
positions from detectors // checked by lin. tracks between hodoscopes‘

muons
» tracking
o scattering bg:

2.5 T I T T T T I T T T T I T T T T l T T T T I‘ T T T T | T T T T I_ {}.Ei T T T T T T T T T T T T T I T T T T | T T T T | T T T T l
* mixed o « mixed
o electrons ] 8 sys. error
20 o pions - 0.5

||IlII|l||IIIIIlIIIE!'IIJI'IJII

Position resolution (mm)
' —
(]

Position resolution (mm)
=
N

=
[
IIII|IIIIIIIIIIIII||IIII|IIIIIIIIIIIIH|II1I|I1II
—
.
——

'Ill'[lil'll1llflililllll'f

1.0 . E
0.5 : 0-2 =
g lin. fit: (290£15) pm 3
I 1 [ | I 1 11 | I 11 | 1 l 11 11 I 1 11 1 | 1 1 1 1 | 1l O.I | 1 | 11 | 1 | 1 1 1 I 1 1 L1 | 1 11 | 11 1 1 I 3
2 3 1 H 6 7 8 2 3 | ) 6 7 8
Momentum (GeV/c) Momentum (GeV/c¢)

Philipp Kahler CBM-TRD TDR Review: Test Beam Results 15.03.2017



-_—
I e \WESTFALISCHE

WILHELMS-UNIVERSITAT
MUNSTER

e Data from SIS18,
test beam 2006

GSI-SIS18 2006 Campaign:
2-Dim. Position Reconstruction

anode wires

€ 10¢ -
= 8 =
* Dual-sided MWPC, > IR bl A
pad size 5 x 10 mm? - =
(Xenon/CO,) 4l e N —
2__ |
e B ] ED B ] - - | & : FoAaa Ty
[ | ] ‘ || |
* Protons, positrons OF- F|'|' ol = -H 1 L.ﬂ lﬂ.‘ =
(2 GeV), direct beam L S R e R T e
_4} ........ . .... ..... _:
* Gaussian fit for P el . =
y-position reconstr. - n
-8 T
» Wire spacing: 1% 5 10 15 20 25 30 35 40
2.5 mm X [Mm]
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: CERN-PS 2012 Campaign: 9
————— Wasonsse Particle ldentification
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'3? 10? ET T T T THET T T 1 17 1T 1T 1T 17 13
— —Q 3
. n simulation
2 mESE . e EeE———— OMS IR |
2 10 o o Soeen © OMSEN 5
5 F i
s 1E

a = o

10"
102
Pokalon
10° PE foam
PE foil

10.4 | | | | I 1 | | L ] | | | | | | | | | | |
R e o7 T e ST
* Approximated pion efficiency with 4 detector hits per track
(@ 90% electron efficiency)
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CERN-PS 2012 Campaign: 10

H;LSJS::-CUHNEWERSlT.’iT PartiCIe Identifi Cation
2
10 ? I I I I I I 1 I 1 I I I I I 1 I 1 I I I Ll I I I I 1 I 1 I l?
< F :
T 10 E —=
aﬁ = O =
- = ]
% — “E[:)———————___F_ EE——— . Bl =
& 1 -EEmmara . o i
Q — A -
o — -
e B 7
10 =
102 & —_
= T sim. K++ " sim. H W sim. G30 =
- o MSIR o MSIIN O MS I N OMSII N, 7
-3 | K++ H G30 N25 it
10_4 1 I 1 1 1 | | | 1 1 1 I L | 1 | | 1 1 1 1 I 1 1 | | I | 1 1 1 I 1
2 3 4 5] 6 7 8

Momentum (GeV/c)
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CERN-SPS 2015 Campaign: 11
—  —— Nsnas: Pad=-Response Function

MUNSTER

* CERN-SPS/H4

* Pb beam with 30 AGev on Pb target,
detectors exposed
to secondaries

e Read-out with
SPADIC 1.0 and
SysCore 3.1

e Self-triggered and
free-streaming

* Trigger rates of the
order of 10° Hz/cm?
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CERN-SPS 2015 Campaign: 11
—  —— Nsnas: Pad=-Response Function

MUNSTER

* CERN-SPS/H4

* Pb beam with 30 AGev on Pb target, Frankfurt/MuUnster
detectors exposed

to secondaries s - s ~ l
| T I D | \ |
e Read-out with PIBEEEEE ' ..._EHL..:
SPADIC 1.0 and 7% ';W// / y- 7’”52
-] ] A
SysCore 3.1 ’///g,;/ 2477 %i /501 %%, 7 ;E
. o /; 1/ & < / A 4 i /
e Self-triggered and i AT T
_ ' S e [
fr.ee streaming g 8 *E - 4 7
* Trigger rates of the 800 I U | =t
order of 10° Hz/cm? l/%/ﬁ Z NN /'95;;;
A - 5 JBNN
%5; %97 Y, % /425\%% 5 // /
v %/ XA AN AVAND I1TF
i :
RE2L shielding 6 -
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CERN-SPS 2015 Campaign: 11
—  —— Nsnas: Pad=-Response Function
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* CERN-SPS/H4

 Pb beam with 30 AGev on Pb target,
detectors exposed
to secondaries

11 1 11117

e Read-out with
SPADIC 1.0 and =
SysCore 3.1

e Self-triggered and
free-streaming

| |l||||||

11 11111l

* Trigger rates of the 10°
order of 10° Hz/cm?

-
&
A

-
B,

[ lIIIIIl

ﬁ"%‘l

|1 lIIllII

10?

TTTPE

C1 llllll

1 IlIlIIII 1 IIJIIIJI 1 lIIIIlII 1 IIII]II] 1 IIIlIIII

3 1 > ® !
10 10 10 10 HitfreqL]gncy (Hz)
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CERN-SPS 2015 Campaign: 11
—  —— Nsnas: Pad=-Response Function

MUNSTER

« CERN-SPS/H4

* Pb beam with 30 AGev on Pb target,
detectors exposed

to secondaries %: T

* Read-out with §10 3

SPADIC 1.0 and g

SysCore 3.1 T

e Self-triggered and -
10°

free-streaming

e Trigger rates of the
order of 10° Hz/cm?* 10!

putimad i vl

i

10°

I iIIII“I I.I T TTTTI

88 0 91 92 93 94 95
Time t (s)

10°

102

10
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CERN-SPS 2015 Campaign: 12
—  —— Nsnas: Pad=-Response Function
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e Offline event-building
by reconstruction of charge-clusters
from single hit messages

A

m c| | I neighbour |

(@) - | 1 I self+nb. |

o 2| i 1 I selfenb. i

< O ] I self+nb.

% | 1 self+nb.

q [

1

S B i I

g B [ 11 i i

o | 1 i [

F)] 1 >
t

 Therefore, first: free-streamed hits to be sorted wrt. time A

(1 timestamp = 57 ns)
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CERN-SPS 2015 Campaign: 13
—  —— Nsnas: Pad=-Response Function
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e Second: order hits geometrically, process in spatial clusteriser

Incoming buffer
(time-window)

—_—  true

ﬂL)' false

: gap of 1 pad
Order hlts accepted
geometrically

by cathode pad

l

Finish cluster

Read next Begin?
hit message Adjacent to ~Self- Add message
in buffer ast entry? triggered? to cluster

A A

Finish Add message
existing cluster to cluster

Y

Begin new Finish
empty cluster existing cluster
Add message Begin new

to cluster empty cluster
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e Determination of a channel-wise baseline

Collect this baseline distribution separately for every channel

Pad-Response Function

Use ADC value of last timebin from all complete, self-triggered hit messages

! IIIII I L I

IIIIIIIIIIIIII I[III |

il

IIIIIHIIIIIII I I

I“I I : | II I I I !

|I||I Il ' L
201 II||| ||I ARt ! I =21
|| I|I [ |II|| o ' I
15 I|I' E = iE
| |||| |
10 b [ L1 by ' 1
: |II|I||I|IIII |'|II |I | I

IIIIIII II|I| |I ||

B ity sy

10°

10?

10

-100 0 100

200 !
ADC value (bin 31)
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CERN-SPS 2015 Campaign: 15
—  —— Nsnas: Pad=-Response Function

MUNSTER

e Determination of a channel-wise baseline

— Use ADC value of last timebin from all complete, self-triggered hit messages
— Extract baseline value for each channel by Gaussian fit

8000

7000 this example:

B u=-221,0=5
5000
4000
3000

2000

1000

TTTTITTTTTITTITI T I Ty T I I T I T I T I I T I I Tl Tl
I I RN I I | I

1 I 1 1 1 I L 1 1 I L 1 1 I L 1 1
-240 -220 -200 -180 -160 -140 -120 -100
ADC (bin 31)
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CERN-SPS 2015 Campaign: 16
weemeunesr Pad=Response Function
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e Distribution of cluster sizes:

10°

L IIIIIJ|

10

10°

10?

10

0 1 2 3 4

o
=]
=1

8 9
Cluster Size

e Following: analysis of 3-pad clusters
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CERN-SPS 2015 Campaign: 16
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e Resulting Pad-Response Function from 3-pad clusters, type O:

—h

f\]x — O Profile
g L - - Fitted PRF
@) 4
S 0.8 10
E -
GJ -
j@)]
o |
2 06 10°?
o L
0.4 10°
02 k. 10

5
Displacement d (mm)

« From fitting: K, = 0.388 £ 0.008 (expectation for this geometry: 0.38)
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: Outlook 1: 17
————— Vmeomass CERN=-SPS 2016 Campaign

MUNSTER

o
......

* Successfully operated [ 2
four type 8 chambers 3
(95x95 cm)

e Operated multi-SPADIC
setup, developed live-
monitoring

 SPADIC 1.1 read-out:
48 x 2 pads p. chamber,
4 chambers projective
on target (tracking)

« SPADIC 2.0 + AFCK
commissioned

Philipp Kahler CBM-TRD TDR Review: Test Beam Results 15.03.2017
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————— Vmeomass CERN=-SPS 2016 Campaign

MUNSTER

e Successfully operated
four type 8 chambers
(95x95 cm)

e Operated multi-SPADIC
setup, developed live-
monitoring

 SPADIC 1.1 read-out:
48 x 2 pads p. chamber, §
4 chambers projective
on target (tracking)

« SPADIC 2.0 + AFCK
commissioned
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: Outlook 1: 17
————— Vweomesss CERN=-SPS 2016 Campaign

MUNSTER

Signalshape_for_SysCore_3_Spadic_0_Trigger_1_StopType_0

o

Sigrashiape_tor_SysCore_3_Spadic_0_Tilgger_1_StepType 0

e =— —— e | | Entries 720384
— —— — — Mean x 15.5
200 = _— _ =g Pl Mean y -128.8
= — = s e RMS x 9.233

— ——— —— e G RMS y 138.7
100 = Ea——— = O —
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: Outlook 2: 18
mlELSJEFfI:_ﬂ]SSFUHNEIVERSITET DESY and GIF++

MUNSTER

 DESY: Effiency and energy loss spectrum with electrons
Radiators for full-size prototypes in preparation

e GIF++: High-rate environment (design rate of 100 kHz/cm?)
and g beam

GEANT simulations in preparation

Reference detector (Scintillator + PMT)
currently in integration
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e Low-rate, mixed beam:

— Position resolution of TRD prototype determined: (290£15) um
— Pion efficiency confirmed with preferred radiator
— 2-dimensional position reconstruction demonstrated

e High-rate, secondaries behind fixed-target:

— Charge distribution in chamber verified to follow the expected behaviour
(Mathieson description)

e Read-out:

— Gained experience in free-streaming, self-triggered SPADIC DAQ operation

 Thanks to all group members for the collaboration, support
and discussions!
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* |n construction: SIS100
(magnetic rigidity of
100 Tm)

« Compressed Baryonic
Matter as one of the
four pillars of FAIR

Y ey LI — J:"
% - = e
)* n ) "‘\\ J
'3

The CBM-TRD in FAIR

4 p-LINAC
v, S=21l1s18
{7 UNILAC -
0 e ;

Vg -
* Upgradeable: SIS300 & ' ,,*/‘*SR-«"H SO Rare isotope
W \$ 4& target 0y
3SR
beam Z A E(AGeV) « Super-FRS ’\‘
P 1 1 29 ~— Auntiproton
production target
d 1 2 14
Ca 20 40 14 Plasma physics - 'NUSTAR
Atomic physics '
Ni 28 58 13.6
In 49 115 11.9
Au 79 197 11
J o 10.7 S1S100 energies
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* In construction: SIS100

The CBM-TRD in FAIR

22

(magnetic rigidity of 2001 R e g
100 Tm) . Ml R .
« Compressed Baryonic = ¥ g
Matter as one of the =ule neg s i T
four pillars of FAIR = ' 20
« Upgradeable: SIS300 e [ = mHe
= 100} FAIR .
i |
beam z A E (AGeV) 8 :
= Hadronic freeze-out
p 1 1 29 O 50 _ -
|_
E J. Randrup & J. Cleymans
d 1 2 14 [Phys. Rev. C74 (2006) 047901]
L L I i | L I L L I. L L
Ca S 14 0.00 0.04 0.08 0.12 0.16
. : -3
Ni 28 58 13.6 Net baryon density p (fm ")
In 49 115 11.9
Au 79 197 11
J N 10.7 SIS100 energies
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* Physics objectives

— Intermediate mass di-leptons ... continuum from thermal sources (1...3 GeV)
— Fragments ... hyper- and anti-nuclei

— Quarkonia ... are probes for deconfined matter

— Low mass vector mesons ... medium-modified spectra

— Direct Photons ... inverse slope fits as thermometer

e Design considerations

— Pion rejection capability ... pion suppression up to 50 and 10* with RICH

— (Charged) Particle identification ... dE/dx resolution below 30%

— Tracking capabilities ... track resolution below 300 pym (pad granularity)
— High interaction rates ... optimised: 5 x 10° Hz & realistic multiplicities

— Tracking of muons ... high track matching with the MUCH

Philipp Kahler CBM-TRD TDR Review: Test Beam Results 15.03.2017
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— 500
o
E
©
=
<
. ‘ . =
* Physics objectives 5
— Intermediate mass di-leptons b
o
— Fragments SHe — SHe +p + 1~ | &
. AVAY A\ p
— Quarkonia

L —————

JHe — *He +p + -

%.2 0.3 1 2 3 4567 10 -

— Low mass vector mesons
— Direct Photons or

e Design considerations J’He — d+p+m-
— Pion rejection capability

— (Charged) Particle identification

TOF m? (GeV/c?)?

— Tracking capabilities

— High interaction rates
— Tracking of muons

(TRD dE/dx) (keV-cm?/g)
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e e s The CBM-TRD in FAIR

WILHELMS-UNIVERSITAT
MUNSTER

e MVD+STS
Micro-Vertex
Detector +
Silicon Tracking
Station
magnetic field

e MUCH or RICH
MuonChambers/
Ring imaging
Cherenkov
Detector

* TRD

Transition
Radiation Detector

e TOF
Time Of Flight

* PSD

Projectile Spectator
Detector
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WILHELMS-UNIVERSITAT
MUNSTER

cathode pads

* TRD in pr.in(.:iple: | anode 1 4 pion 4 electron
— Multi-wire proportional wires o
chamber-based cathode T\ / amplification
- . g wires ™\ region
— Transition radiation. primary . I\ r
emitted at e-transitions clusters [E ! drift
— Intensity of TR is ~y en_trgnce_, "' ‘ 4 region
(idealised) window
— e/n-sep. e.q. by likelihood Radiator
. TR photon
e Regular and irregular |
radiators: foil, foam, fibers X pion | electron

Transition radiation at one e-interface:

4 | d'N 9 ~ 9 2
dwd$9 y_2+92+((;op)1/ (1)3 y_2+92+(mp,2/ (1)2)
w: photon frequency

wp : plasma frequency of material i

Q.

interface

o:  fine structur constant
$: emission wrt. particle motion
y: Lorentz factor
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MUNSTER

Back-panel

Design principles

_ Pad group 1 I Pad group 2
. . ' 3,75 mm 2.5 mm 3.5mm
e High-voltage wire geometry: R ST T I R
drift Zone + tWO Symmetrical EQ,.;")]|[1]| 2.5 mm 3.5mm :
. . . ¥ : ot b
amp||cat|0n Zones E—)ﬂ . = » . * X . . . . . T . . . ™ Clathode
e Proportional chamber: rate limits | 5.0 mm | Drift
; ' ; + . Entrance window
e L Anode+Drift HV geometry
: +"\. Lf+\::\:] |
- - t 1 | | |
time ' . . o} . , . . 5 . | ' 5 : ™ ! . . o) . | .

from F. Sauli, CERN lectures 1977

— short ion drifts (3.54+5 mm)

* Special conditions: flexible cathode Example: Field distortion by entrance
(entrance window) window stretching (Garfield sim.)
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CERN-PS 2012 Campaign: 27
——— heonesme POSItion Resolution

MUNSTER

e Misalignment compensation for parallel displacement along wire
direction & rotation of the chambers

* Position determined by pad-response function fit after scattering

« Resolution as Gaussian fit to residual distributions: compensation
positions from detectors // checked by lin. tracks between hodoscopes‘

2'5 _' e S e TR | [ AL e | T e T (e LU '_ 0'6 :' M R Lt sl T e R R I e E
) - » mixed . ) = e mixed 3
= B o electrons ] = - B3 sys. error 3
= " o Imuons ] ] = =
ks - » tracking - ks e -5
g - = scattering bg: g - =
E 15 L al —O 0.4 = =
2 — S E
_-g 1'0 -_ \+ _- E 0.3 ;— - il _';
= L g = e 3
g E I Z s - ]

05 & - 0.2 F E

: ; = lin. fit: (290+15) pm -

L. s 0 R e 1 T 0.1 E il o o o s : ; =

1750 1760 1770 1780 1790 1800 1750 1760 1 rTD 1780 179[} 180[}
Anode voltage (V) Anode voltage (V)
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—————— Waamsonese DAQ Chain

MUNSTER

SPADIC  [res

CBMnet0

/ / messages
SysCore (DPB)

FLIB-linkO
n-8ns
. : [ microslice
* Principle allows various FLIB/FLES
microslice sources //
m:-n-8ns
e Ringbuffers minimize component0 [T T LT T T T T T1]
memory consumption, component1 (SNSRI timeslice
o : LT R
Maximize throughput componentN L L I LT LTI
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— — misrltf::-cu“nﬁvmsnh DAQ Chain

MUNSTER
 timestamp (12bit) 57 nsx4096= 234 ps
2 SPADIC 5 ~ overflowsiin
ET 5 ~epoch (12 bit) X 4096 = 959 ms
Y 8 R
s DPB i
o S
v g
< g
Towards event-building:
FLI B/FLES * The unpacker extracts SPADIC
messages from container archives
Storage  Full-time calculated on system-side
)
£ =
$3
R
'S

****** overflows in
super-epoch (12 bit)  x4096= 3927s
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— —— awuwessm 11Me Record Validation

MUNSTER Muenster Half 0 Epoch vs TimeSlice

Mugnster_Half_0_Epech_is_BimeStics 1
Entries 737837 09
Mean x : 5225 || ’
Mean y 22054 || 0.8

RMS x = 9328
RMS y = =1206 0.7

* Validation of
time records in their
three single layers

MTINT SRR VY ol NSRS AT P AR - PR P
%500 = 505 510 :: 515 520 :: 525 530z : 535 540 : = 545

Muenhster Half 0 SéperEpoch va :TimeSlice — I'Tesice

5 80— E E Moanster, HalnEpocn:n;meslim
g2 rC Entries 737837 400
2 - 5222" Egﬁg !350
e Super-epoch and epoch are & »— :i: RMSx  :3928 |
RMS y SA442| 44
reconstructed dense, E =
== === == e === 250
monotonously and - e = R
synchronously as expected i -
- Last exceptions in epoch are 10
currently under investigation SR 50
g0 Tsos s s s s sk s '5-|m';_'-'$'|_5-i15 o
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— —— s OPatial Clusterisation

MUNSTER

A
o g_ i 1
8) = I I I
a =2 I I I
2 O i
m —
g [ - ?
O B i (P [
3 = I 1 i i
8 E I i I
)] | >
t

e Let SPADIC A and SPADIC B be projective behind target
* Hits from one event to be correlated
e Needed: Routines for association in time B

 Needed: Routines for message loss,
e.g. caused by rate excess A
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CERN-SPS 2015 Campaign: 32
—  —— Nsnas: Pad=-Response Function

MUNSTER

 Categorise clusters into classes, for 3-pad clusters: o5 S
o) R
— 0 Complete and with central charge reconstruction - 55.8 % 29 (\0\) (3\(\
— 1 Outer neighbour-triggered message missing - 73% O O((\Q?s (660
— 2 Central self-triggered message missing - 1.5% - © \0‘(\\ G '\"\ \
. : \N\(\ 0\ \0\0‘3 030
— 3 Reconstructed charge is negative - 0.001 % 6?\\\0\(\9 699‘
— 4 ADC negative or zero after baseline subtraction - 6.3% - 0\\)%6\'\(\e
— 5 Main charge not carried by central pad - 289 % 0o

0.7

X}

|
W

)
]

ok
Cluster Type
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