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- Detector GEM

» Utiliza gas noble

* Resolucion Energética de
18% FWM a 5.9 keV

* Resolucion Espacial de 60
um rms

 Ganancia proporcional 10N5
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hacer
tracking de
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Sistema de Adquisicion SRS

Sistema Escalable de Lectura (SRS)

O

Desarrollado por el laboratorio RD51

HDMI Clock and Trigger
(Stage D) Fanout (CTF) Hiheret

MPGD detectors (stage F) Network switch

RD51 VMM Hybrids

(Stage A to C) DAQ Computer
Digital VMM Front End (stage G-2)
Adapter (DVMM) Concentrator
(stage E-1) (FEC) (stage E-2)
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Software de Adqui

Wireshark

fhe [O% Yww Go Capture Ay

An ® o X T
i

Tcpdump

: S sudo timeout 30 tcpdump -1 enp2s0
f@ -w Prueba3@segundos.pcapng udp port 6006
[sudoc] password for labhep:
tcpdump: listening on enp2s0f@®, link-type EN16MB (Ethernet), capture size 262144
bytes
97 packets captured
98 packets received by filter
0 packets dropped by kernel

7 wireshack_enplanf0_1024070210% 143 _Cuilac pxapog Packety: 100 - Daplayed: 100 (150.0%) Profie: Defacit

Vmm-sdat

args = ['/home/labhep/sw/vmm-sdat/bin/convertFile’,
‘-f', current_directory+‘/'+ 'PMT1600V_pt25 ambosCanales.pcapng’,

T
?; §§ I\
[1,9,1,0],01,9,1,1],[1,0,1,2],(1,0,1,3],(1,1,1,4],(1,1,1,5],(1,1,1,6],(1,1,1,7],(2,0,1,8],(2,0,1,9],\
1%

‘-axis’,

[\
5{1,0].91.[[1,1].9].\

*, ‘[[@.391,0.391,1],[0.391,0.391,1]]",
., "[[-51.2, -51.2, 1@@],[-51.2, -51.2, 100]]",
*, '[[e,0,0],[0,0,0]]",

', '[IS,T,R2],[S,T,R2]]",

‘40",
‘-tac’, '60°,
“_th*, ‘@,
‘eest, 1%,
‘-ccst, '2°,
‘.dt’, '200°,
‘-mst*, ‘2%,
‘-spc*, '500°,
‘-dp’, "200°,
. - - - ‘-coin', ‘center-of-mass’,
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‘-save', °[[1,2],(1,2],(1,2]]°,
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VMM3 - SRS DCS new

VMM Siow Comerol Calibration Logoing Testing

|
FEC1
Software de Adqui
IP adaress FEC Hybrid1 Hybnd 2

0

N/A
10.00.2 FECIP
10003 DAQIP

VMM VMM1 VMM2

Hybrids v 1 v 2 Genera Settings  Advanced Settings Channel Settings
SO SZ010b SZ0sb SZ06L
o . X v v2 3 4 . Input charge polarty neganve v
Reset Wamings Position SC SL ST STH SM OmV ~ SMX OmV ~ Ons ~ Om\ =
5 6 7 8 Analog (Channef) Monitor Temperature sensor ~ -
AXis Y v omv ~ OmV~ Ons~ Om\~
AcquisitionTest pulse Gain (sg) 3.0 mvicC 3 omv omv 0 0 m\
stionTest pulse . my = mv - ns ~ m\ ~
FEC Position 1 - . . -
reset TAC S’O‘) MIJJ (S[C] 60 ns v Omv ~ OmVvV ~ Ons ~ Om\ ~
47 |s ,
v 1 latency 12C Peak time (s1) 200 s S omv omv ons om\ ~
-~ data latency Omv ~ OmvV~ Ons ~ Om\ ~
: woyz| Gamlaten . — . Umbral 300 DAC
M Hybnd 1D ADC res - omv ~ omvV ~* . Ons ~ . Oom\ ~
3 - - Oata latency ey . . z v v v . 1
A Jof| S8 SRAT Mode Timing A Peak 0 mv OmV ~ Ons ~ Om\ G anancia 3 mv/f'c
4 . omv ~ Omv ~* Ons~* Om\~
debug data format Read Ne x > .
Hghbor Trigger ($ng) Disable At Peak omv ~ OmV >~ Ons ~ Om\ ~ k
: ! omv - | U (o - Jors - lom - Peak Time 200 ns
64 o latency TP S6 Analog tristates Sub Hysterisis ’
6 OmVv ~ OmV ~ Ons ~ Om\ ~
. 100 5 offset first TF ADC omv « OomvV * Ons v Om\ ~
1 . number of omy ~ oOmV~* Ons~* Om ~
v < - ADCs onvon B8-bit Cornwv. Mode
8 TP: CKBC 40MHz omv ~ OmVvV ~ Ons~ Om\ ~ PUISO de Prueba
?:;:ITP 100 ADC (Ampl) | 200 ns . omv ~ OmV ~ Ons ~ Om\ ~
ACQ for all FECs g v = = v
Ao 8 ADC (Divect out) | 25 ns : L omv- oms = om* Famascarar Canales
oft » | Trigger In CKBC oOmy ~ OmV ~ Ons~ Om\ ~
000ns ~ 80 ADC (Time) 100 ns v v v - A v 2 " -
ot~ Tiggerou skew guy L3 LT B UL Logica Vecinos
O omv ~ OmV~ Ons ~* Om\ ~
T . al Clock
T::J»EUO“ : - omv ~ OmvV * Ons * Om\ ~
. LN ]
Dual Clock ART Duad Clock Data Dual Clock 6-bet Oomv ~ Omv~> Ons~ Om\ ~
ACQ CKDT | 180 MH: ~ omv ~ OmvV *~ Ons ~ Om\ ~
oOmv ~ Omv ~* Ons~* Om\~
omVy ~ OmV ~* Ons ~ Om\ ~
Threshold DAC 300 5 265mV
Config file FEC Status Test Pulse s 0omv omv Ons O m\
¥ oo MA 3 - 09N ~ omv ~ OmV ~ Ons ~ Om\ ~
Test Pulse DAC 300 393 mV puise height
Skew ons -~ oOmy ~ OmV~> Ons v Om\ ~
omvy ~ OmV~* Ons~* Om ~
Width 128x2 ~
= 1 VM _ ) omv ~ OmvV~> Ons >~ Om\ ~
Clear Info Polanty Posith ~ A VMMS: Setiings and reset omv - OmV * Ons ~ Om\ ~
Load omv ~ omv ~ ' Ons ~ Om\ ~
App‘)' 1o a" hyb”ds Ao\ = Ao » ' Ane v Do\ =

Save
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Metodologia

Comprobar el funcionamiento.

Tomar datos con el Hodoscopio.
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Preparar el GEM

> e

"""

® Purga del detector con Nitrogeno

Semanalmente antes de Usarlo
Durante 1 hora con presion de 2-3 mbar



Preparar el GEM
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® |nstalacionde lastarjetas Hibridas

Conexidon cada tarjeta
Cable tierra, alimentaciony HDMI
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Preparar el GEM

® Mejora de la Tierra por Ruidos
Tierra de Cobre

Conexiones Hybrid-GEM Universidad de
los Andes

Grupo de Investigacion
Altas Energias




Operacion o

VMM VMM 1 VMM 2
o Va |_| d aC | é N S RS v 1 vV 2 General Settings | Advanced Settings
Se prende el equipo SRS CRATE  position Input charge polarity | negative :
| eps . Analog (Channel) Monitorj Temperature sensor ~
Se verifica las conexiones PO Fr— |
Gain (sg) 3.0 mVI/fC v
Position 1 = |
TAC Slop Adij (stc) 60 ns v
12C Peak time (st) 200 ns v
Hybrid ID v ReadADC 49.1892 °C =
)I3A000A0000091 SRAT Mode Timing At Peak v
Read Neighbor Trigger (sng) Disable At Peak
S6 Analog tristates Sub Hysterisis
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Operacion

® GasArgon CO2
Se deja Fluir el Gas

5-7 mbar de presion
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Operacion

@ Rampa de Voltaje

5-7 Voltios por segundo

Pasos de 500V Universidad de
los Andes
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Altas Energias




¢, El Sistema Funciona?




Rayos X

Fuente de 130 kV MICROFOCUS X-RAY
Voltajes de 21, 30, 45, 60 kV
Corriente de 1 uUA
Se realizo las correcciones de Campo
Plano
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1.0

0.6

- 0.5

0.0

Voltaje 30 kV

0.8

- 0.7

Voltaje 60 kV

0.0

0.5

- 0.4

0.0

Universidad de

los Andes

Grupo de Investigacion
Altas Energias




Voltaje 21 kV
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Fuente Radiactiva Feb5

20 Espectro del Hierro-55 con Multichanel 500 GEM 4
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Funciona
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Montaje de Muones

- '__‘ —— PMT C2

- — GEM #4
GEM #6

.- PMT C4




Preparacion PMT

PMT de 25x25 cm2
Voltaje de Operacion -2000 V
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Umbral: 100 mV Ventana Temporal: 20-25 ns
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Muonhes

Coincidencia Triple

Senal del Trigger
dt < 500 ns

Detector 1

Pixels y

Detector 2 :

250 - o ! ; . GEM 4
\ gl ; . GEM 6
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150 - - 5X '°
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Reconstruccion

Umbral de 250 DAC

CentelladorC2 —

M\
—£3 ﬁu < GEM 6
Centellador C4— — e

1119 Coincidencias Triples
31498 Senales PMT
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Azimutal

Distribucion Angulo Cenital
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Eficiencia
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Problemas Técnicos

 Baja eficiencia en la reconstruccion de Ilos
muones.

* Poder recircular el gas ArCO2

* Mejorar la ventilacion de las tarjetas Hibridas

« Disminuir el ruido del sistema

Universidad de | Grupo de Investigacion
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Conclusiones

 Se comprobo el funcionamiento del sistema
GEM-SRS.

» Se obtuvieron imagenes de rayos X para
muestras biologicas.

* Se obtuvieron las trayectorias de muones
con el sistema de adquisicion de datos.
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Muchas
Gracilas!
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Si tienen preguntas adicionales me pueden
escribir:
b.garcia@uniandes.edu.co
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Resolucion Espacial

ESF
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Estado del Arte

+ SO0
1171 400 1000 T T T T T
800  x*/ndf = 176.34/121 o
3% 3 3 Imax = (642 + 4) a.u.
£ z < 600 | xo = (5263 + 8) ym ™
' g 2 o= (170 + 8) ym
':; “ 200 = b=t 400 -
E) I, = (335 + 2) a.u.
200 -
1 100
| tersemetetamadened®
0 | | |
r 0 2 4 6 3 10
SURBRRSS SIS e Jl, Position (mm)

0 10 20 30 $0
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Hybrid 1 | Hybrd 2

VMM VMM 1 VMM 2 },(1,0,1,1),(1,9,1,2],(1,0,1,3),(1,1,1,4),[1,1,1,5),(1,1,1,6],[1,1,1,7),(2,0,1,8),[2,0,1
v 1 v 2 General Settings Advanced Settings
Position Input charge polarity negative - t11,e1,0),{(3,1],0,\

Analog (Channel) Monitor | Temperature sensor ~ |
Axis Y v - _

Gain (sg) 3.0 mviC v
Position 1 v
TAC Slop Adj (stc) 60 ns v
Ii2c 1 Peak time (s1) 200 ns -
| r . .
Hybrid ID - , ReadADC 49.1892 °C =
13A000A0000091 SRAT Mode Timing At Peak -
Read Neighbor Trigger (sng) Disabile At Peak
=, Sb = = Analog tristates Sub Hysterisis

Voltaje PMT -2000V Voltaje -3800V
a -4200V

Umbral 300 DAC Default

Umbral 100 mV Ganancia 3 mv/fc

Ancho Coincidencia Peak Time 200 ns
25 ns




Muones

GEM separados 1 m GEM separados 15 cm

40 Coincidencias Triples 449 Coincidencias Triples




Muones

Coincidencia Triple Coincidencia Doble

449 Coincidencias Triples 508 Coincidencias Triples
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