


& Outlook

TRD system readiness for (timely System Performance

ordered): |
@ FEE CALIBRATION
+ TRD-TDR Addendum _
@ENERGY

+mCBM integration _
+ Gain, Spectra Fe & X-rays

+ CBM-TRD I
C construction 2 POSITION 2D

@ Chamber design/features _
+ Image reconstruction

# Inner-zone of the TRD wall - Construction _
details for the Bucharest-solution (Wednesday * RATE
16:10)

@ FEE based on FASP (v03)

¥ FASP based data acquisition (today @
18:45)

¥ Targeting the 100k particle/cm?/s

@ CbmRoot Software

+ Simulating the Bucharest-solution for the
mCBM setup (Friday @ 10:30)
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mental set-up

3 FASPRO v01

2 FASPVOS/IEASPRO

[ X-ray tube |
............... [, u] <@
3 GEINS + MASTER
3
B =
o 5 10 15 20 25 30 35 [
Energy [keV)
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: = : ‘ : : Ll
2000 : Sxinn 5 5 f : : o

signal [ADC ch]
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FASP Ch,  ian 25 1420272019 [ ADC[] CH[21] | ime s

1. Pulser FEE calibration run ] “000 .
é 3500 | _::..'...n." ; =
2. Time expansion of Pulser run 2 3000 L

3. Ch-wise FASP-gain identification  zuw| T
1500 J"--:".'.‘
1000 =" -’...

500

FEE calibration

a 10 20 30 40 50 60 70
input signal [a.u.]
Wed Jan 30 10:31:02 2019
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— 5Fe Spectrum

-

$ PFefor U, = 1.98kV A=[4,5] y
o000 EL5**[keV] = 5.395 o[%] = 0.10

EPFlkeV] = 2.695 o[%] = 0.21
——— EkeV] = 5.992 6[%] = 0.13
——— EffkeV] = 3.292 o[%] = 0.25

**Fe spectrum model

KEEAOT (001 _ 50,53 [89%]

KEE [%] = 64.86 [89%]
6000 Auger  [%] = 84.29 [88%)
Auger[} [%] = 90.65 [88%)]

S

.

|dentification of the oo ad p liress d *Fe
|dentification of detection mechanism (PE, AE)
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=

o
]

Yield

10000 G 10 Upgm 199K At
——— EL"M%keV] = 5.395 o[%] = 0.10
ERflkeV] = 2.695 o[%] = 0.20
——— E,"™MkeV] = 5.992 o[%] = 0.13
—— E;flkeV]=3.292 o[%] = 0.26
*Fg spectrum model
PE+Auger ., o,
Ky [%] = 60.39 [89%)]

KPE [%] = 59.87 [89%]

p N j y 6000 Auger [%)] = 87.49 [88%] ‘ L FFetorU,,, = 2.00kV A<[45]
/ 7 Auger [%] = 87.25 [88%] ‘ 10000 PEAuger
7 o /\% uger [%] = 87, o | —— E™lkeV] = 5.395 of%] = 0.10
7 e / =

EPFlkeV] = 2.695 o[%)] = 0.21

4000

NN

8000

2000

——— EM%lkeV] = 5.992 of%] = 0.12

4000 i sooo| — ErlkeVi=3292 0] = 0.20

3

| **Fe spectrum model

) +

, KEEAY9ET [or] — 73.78 [89%]
KPE [%] = 66.19 [89%]

2000 Auger  [%] = 88.86 [88%] :
/7;///\ AugerB[%] = 84.74 [88%] |
0__,,»777/7‘7’9"”% 7 //b Aitrss. %
0 1 2 3 4 5 6 7 4000

Asses Energy reconstruction quality by
Relative ratio between spectral components
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— 5Fe Spectrum

10000

8000

6000

Yield

4000

Perfect desscriptibn of the |
inside-the-gas mechanism

2000

55
2z PFefor U, = 1.99KV A=[4,5]

E, "%"keV] = 5.395 o[%] = 0.10

EPFlkeV] = 2.695 o[%] = 0.20 _
EfF[keV] = 3.292 o[%] = 0.26 :

*Fe spectrum model

K= (9] = 60.39 [89%] ]
KPE [%] = 59.87 [89%)] 7
Auger [%] = 87.49 [88%] |

AugerB [%] = 87.25 [88%)]

y the a line BR
bn mechanisms
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— Gain calibration

5000
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E [a.u.]
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Ar']ddlel5l l | L E LU E L | L ! LU | 1 i A”ddb{sl L L ! ! !
S e TR —— ¥2 | ndf 1140/ 3 e | %2/ ndt 1026 / 42
' : : po 13.74 £09127 | | . : - — Constant -12.52 + 0.1119
pi 620 + 0.2621 : : 5 5 Slope 9.481 + 0.05715

S P ; s
[+}] 10 -
5 -
L LT T LU TRTT TR PPy m
; <
—
=
=,
w 70
<]
I | | L1 1 | | T | L1 1 | L1 | | | T | | I | | T |
1.65 1.7 1.75 1.8 1.85 1.9 1.95 2 2.05
uanade [kV]

~ Gain calibration using 4 identified peaks in **Fe spectrum
- Using 21 U___ [KV] values in the range [1.7, 2.0]

> Anode-wise estimation for fine control of energy/cluster
> Cluster type-wise selection
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— 55Fe Spectrum with gas gain
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The reconstructed image of
a 13 mm circular opening
seen with X-rays from *°Fe
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anode
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Wed Mar 20 17:35:23 2019

clusters/anode/100 um

The reconstructed image of a set

_15 I L1

100 of circular openings (see shaded
area) seen with X-rays from tube
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Cl. Rate[kHz/cm?]

Cl. Rate[kHz/cm?]

... for
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20| 1
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clusters

the X-ray tube @ 60cm away from the detector

ZTndf 5.375 / 2950

po 5.033 +0.018

1. total detector area and

L L L L L L L L L L L L L
150 200 250 300
time [s]

L I
+27 ndf 240.9 / 2959

p0 20.62 +0.02

Il sl ] + I 1 | 1

L L
50

27 Mar 2019

L L
100

L L L L L L L L L L L L L
150 200 250 300

QA monitoring of the reconstruction.
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Cl. Rate[kHz/cm?]
(=]
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(\ Xerayll = 5pA]
\\ . 2
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; ; | : : T U Xerayll, =10uA] /—\
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50 i |\| Xerayll = 5pA]
£ : | ——1,-10 [cm
; : 40 ; 60 T - 10 [om]
: : - 30 ‘ 50 |~ ro - 20 [om]
: : - 40 —— 1, - 30 [cm]
I S iy N.E. 20 ‘ 30 i a0 e
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o g £ o~ 80 [om]
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A monitoring of the reconstruction. ek
Q g 0 50 100 150 200 250 00

1. Time-wise monitoring of the highest cluster rate region time [s]
2. Data sets used

a) U_=1.95kV/l =5uA

b) U .=1.97kV/l =10uA

c) U ,=1.98kV/I =5uA
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R(r) = f(r)

> R : rate related observable

>e.g. N |, etc.

anode

>r reference observable
>eqg. |,

clusters’

GIF’ TUBE-TRD
> f(r) : known (?!) dependence
> Good systematic control !!

E.g. Geometrical models R#l, (r#x)

@ R(X)=1(x)=1_*1*AJI(r,-x)

@ R(x)=1,(x) =1
@ R(x) =1,(x) =1
@ R(x) =1,(x) =1

R AOI[(rO-x)2+L2]
“1,* AL, DI(r,-x)?
“1,* A(L, 1,dL, dI)I(rO-x)2

L | LN [ [ I [ T
g
3.
| S—
]
3
212
_Gl
¥2/ ndf 0.001683 / 4
JO| o los -0.007306 = 0
ly 4854 +207.1
L 23 +£0.01453
R, 199 + 0.03051
8 12/ ndf 9.412e-05 /2
Lyt -0.07269 +0.009121
ly 454.5 + 36.05
6 L 22.4 +0.003917
I 2.6 +0.004089
R, 200 +0.008309
4 ¥2/ ndf 9.412¢-05/0
Lot -0.07269 + 1.329
Iy 113.6 + 1313
L 224 +0.6444
2 I 2.6 +0.4847
&
// Ry 200 + 1.18
e dL 0 £1.385
0 T et b b b b b d 1.776e-15 £ 4.5
0 20 40 60 80 100 120 140 160 180
- X [cm]

Thu Mar 15 11:36:43 2018
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L B L B I

o[ e, ssn s/ /| [ o
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jg ——— TRD[U_=1.98kV] X-ray[l = 5,_LA] ....... S » 1350105 4 5752
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o
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, [ e
3l /a/;/ ROA =1 )= L% AKr i"X')Z"' lo 1.801e+05 + 7720
/2/ v Al oft 0 0 ? r 218.4 +2.265
0 I S g
0 20 40 60 80 100 120 140 160
1, - X [cm]
2 Observations
g 154 S S A S R A A o - 1, systematically larger than real value (172 cm)
£ 4 e e e - | . different for each set
e -6 o e
8 I R - 1,(1.97kV) < 2 * 1 (1.95kV)
= o
~10p 20 40 60 80 100 120 140 160 > Departure from model @ high rates !
re- X [cm]
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—o— TRD[U, = 1.95kV] X-ray[l, = 5A] x*/ ndf 4.688/9
1021 —— TF{D[Ua = 1.97kV] X-ray[lx =10uA] L L —0.9048 + 0.09069
—<c— TRD[U_ = 1.98kV] X-ray[l = 5uA 4 -
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- 30 22/ ndf 5.311/8
E 20
2 Loy -1.606 +0.1757
T
= 0 I 9.316e+04 + 5973
- o 174.4 +2.017
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T
L -3 i - 1,(1.97kV) < 2 * 1 (1.95kV)
49 20 40 60 80 100 120 140 160 > Departure from model @ high rates !
ro - X [cm]
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usters

L L A

—o— TRD[U, = 1.95kV] X-ray[l = SuA]
—o— TRD[U. = 1.97kV] X-ray[, =10pA]
—&— TRD[U, = 1.98KkV] X-ray[[, = 5yA] / Gan
22277 New [Systematic] Effects | 7 7747
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N WA,

2
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100 120 140

re- X [cm]

2/ ndf 4.688/9
bost -0.9048 + 0.09069
l, 4.925e+04 + 2665
o 172.5 + 1.48
¥2/ ndf 5.311/8
Loy -1.606 +0.1757
I, 9.316e+04 + 5973
o 174.4 +2.017
%2/ ndf 4.464/9
b —-0.9174 +0.0864
I, 5.196e+04 + 2642
o 172.7 +1.412
Observations

- I, approx measured value (172 cm)

-1 . similar for each set

- 1,(1.97kV) < 2 * 1 (1.95kV)

> Departure from model @ high rates !
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clusters’ systematlc
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Close to production versions (mCBM and beyond) for:

+ FASP (v03)
+ GETS

+ Time-Based RECO
... were tested for basic performance observables of the TRD system

@ ENERGY - Full description of FEE and detector features provide detailed and
precise gain and spectrum estimations

+ Reconstruction of overflow signals (large Edep) still an issue

@ X-Y POSITION

+ “Independently” measured with perforated masks
¥+ X-y reconstruction works
+ Systematic effects of cluster [a]symmetry under scrutiny

@ RATE

+ FEE-DAQ systematic under control
+ No time dependent effects observed for rates close to the target 100kHz/cm2
+ Particle pile-up above 20kHz/cm2 still need to be addressed

CBM-TRD
Bucharest team

Valerica Aprodu,
Daniel Bartos,
Gheorghe
Caragheorgeopol,
Vasile Catanescu,
Viorel Duta,
Mariana Petris,
Mihai Petrovici,
Lucia Prodan,
Andrei Radu,
Laura Radulescu
Claudiu Schiaua,
Victor Simion
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