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1. Introduccion

0 Astrofisica de Altas Energias (Rayos-y)
0 Observacion 2> Fisica

d Instrumentacién 2 Ingenieria




2. Efecto Cherenkov

a Rayo-y

primary Y
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0 Generacion de cascada de ey et |

Velocidades son mayores que la e[ \e" i
velocidad de la luz en el medio 2
particulas cargadas Sl /o
- medio dieléctrico > 2\
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3 Pico UV cercano o > [
en el azul del visible el

0 Imaging Atmospheric Cherenkov Telescopes (IACTs) 2

Telescopios Opticos con peor resolucion angular ~ 0.1° (tamano de
la cascada)




3. Doctorado

d Ingenieria:

= CTA: Cherenkov
Telescopev Array =2 LST

y MST

= Contribuir al sistema de

trigger y timing de las \ | Interaccion
camaras. 2\ 1 con Extragalactic

= Contribuir al software gl NN / Mg Background Light
= Estudio de estos objetos

de control de la camara.
a alto redshift -

= Contribuir al envio de (
Blazar tipo BL Lac

informacion capturada por,
la camara = Caracterizacion del EBL
= LST?

= AGNs a alto redshift
(z > 0.6)-> dificil con
telescopios Cherenkov 2
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4. Ingenieria: CTA

d Tres tipos de telescopios (120)
= LST: 10 GeV a1l TeV & 23 m
= MST: 100 GeV a 10 TeV & 12 m

= SST: pocos TeV hasta 300 Tev
& 4-6 m

0 Estereoscopia

= Mejora sensibilidad y resolucion ool
angular -

= Descartar Ruido % i

1012 £ \ a0

0 Telescopios en ambos hemisferios: = £
= Lia Palma :
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i SST
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4. Contribucion UCM: TIB

0 Grupo de Altas Energias (GAE)

0 Sistema de Trigger - lectura de eventos
= Night Sky Background - llegada aleatoria

Q Trigger Interface Board (TIB)
= LST y MST - buscando coincidencias (LST estéreo)
= Control y monitorizacion del trigger
= Decide lectura de camara

= Recibir y centralizar fuentes de trigger
(lectura camara):

o Local
o Estéreo

o Calibracion

O...

= Asignar un time-stamp




4. Esquema TIB + Timing

e PPS+ 10 MHz

e reset/ready
e timeStamp

e eventTrigger
(triggerCounter,
triggerPattern,
tiggerType, busy)

e trigger

e trigger )
e busy

e PPS+ 10 MHz

© eventTrigger e Slow-control A :
(triggerCounter, < WhiteRabbit

triggerPattern, Switch
tiggerType)

—

e timeStamp
e eventTrigger
(triggerCounter,

e eventTrigger

(triggerCounter, triggerPattern,
triggerPattern, UCTS SLOW-CONTROL tiggerType, busy)
timeTag, OPC-UA ’

triggerType, busy)

CDTS Server




Implementacion

Verificacion

e reset/ready

ImeStamp

e eventTrigger
(triggerCounter,
triggerPattern,
tiggerType, busy)

e trigger

e busy

e PPS+ 10 MHz

e Slow-control WhiteRabbit
Switch

e eventTrigger
(triggerCounter, <
triggerPattern,

iggerType)

e timeStamp
e eventTrigger
(triggerCounter,

e eventTrigger

(triggerCounter, triggerPattern,
triggerPattern, UCTS SLOW-CONTROL tiggerType, busy)
timeTag, OPC-UA |

triggerType, busy)




4. Implementaciéon

0 Slow Control - para monitorizar y controlar la camara
= UCTS:

O Configuracién: envio direcciones IP y MAC - transmision UDP

- TIB # | Mo Highlight -
° [ Diagnostics ~
W
. . s . ~ ’ . e TIB
O Configuraciéon: niveles de senales, nimero de telescopios... & Alarm
. . ., . . % ArmedDelays
[ Monitorizaciéon: estado interno, fallos, rates de triggers ... & Autopedestal
. e BUSY
= OPC—UA ) C/C++ y XML (+ makef].le) @y CoincidenceWindow
wu DACOptical
e e
O Servidor Cliente & Debys
% Dhsable
<SimpleDatapoint> 9 DisableTrigger
<Name>MonoEnable</Name> ‘& EnableTrigger
<Type>bool</Type> EventsinRl
<Description>Booclean indicating if Mono trigger types are accepted</Description> &% EventsinRun
<Method> oy BxternalDelay
<Name>get</Name> b =t =t =t =t = e FSM
<Argument> ‘& Forced
<Name>value</Name> 1 1 1 1 1 1 .
<Typesbaol</Type> @u HardwareConfig
<Bccess>Output</Bocess> AlarmVector_get A\an:j\:a;tngre_tmdw ArmedDelays_get  ArmedDelays_set Autug::f;t:tmura Aumﬁziit:tluum iy |nitSendToCS
</Argument> —4+ %+ 4+ —~4+ —++ ~++ &% InputsEnable
<DeviceInstruction> @ L HSCTri
<Value>MONO_ENABLE</Value> 1 1 1 1 -I 1 aunehi-fngger
</DeviceInstruction> W% Rates
(/Method) ConnectionStatus ~ DACOptical_get DACOptical_set Delays_get Delays_set DisableBusy_get % REEdStEtE
_get
<Method> =4+ =44+ =44+ =44+ =44+ —++ ¥ Reboot
<Name>set</Name>
<Argument> 1 1 1 1 1 1 % RedundantCables
<Name>value</Name> % Reset
<TWE>M</TWE> ExternalDelay_set EzlraDE\atyEuSy’gE EzlraDE\atyEusyisE FakEﬁtr\ggE’:nab\Ei FﬂkEJ”Qe,tEHEME,S Forced_get v RESEtBUSy
<kccess>Input</Recess> - - - - }
<DefaultValue>true</DefaultVvalue> g g g Lty -V E:SE:‘;RUH
</Brgument> 1 1 1 1 “ Shutdown
<DeviceInstruction> s StereoCondition
<Value>MON°_ENABIIE</Va1ue> libtib.a Makefile PrnlE(tl:andMull\thr Rates_get ReadState_get Reboot & Temperatu re
</DeviceInstruction> 4+ 4+ —tF ~4+ —FF —FF
</Method> % Throttler
</SimpleDatapoint> h1 s TriggerMode v
b

Temperature get Throttler st Throttler set TrnagerMode aet TriagerMode indi



4. Implementacion
J Comunicacion TIB-EVB

= Envio informacion evento capturado
en la camara:

causa del trigger: calibracion, estéreo...

indica qué telescopios, de los que forman
parte del esquema estero, han dado
trigger.

dinformacién temporal

contador de eventos desde que se
emplezan a aceptar triggers.

dPrimera version: Trabajo Fin de Master
dPrograma en Python

JRequisito 2 10 kHz rate

= Nuevos requisitos:
[ Segunda Version - auto reconectable (conexion TCP/IP)
Tercera Version - objetivo 15 kHz de rate. TBD - busqueda de soluciones



4. Verificacion: subsistema de Timing

0 Tecnologia White Rabbit: nombre de un estandar desarrollado por el CERN
para el desarrollo de una red que, basada en Ethernet, permita la transferencia de
informacién con una precision temporal -
de nanosegundos.

0 Tres componentes:
= Switch White Rabbit

= UCTS (nodo White Rabbit). Dos modelos

[ SPEC (comercial) + firmware (APC)
O TICKS (APC) - error

= GPS

SPEC
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4. Test:AIC Tenerife
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4. Loocalizacion LST



4. Estado Actual LST

[

\4 g

LST Lave:
LST Live Camera

LST Time Lapse: - t
CTA: LLST time lapse |



https://goo.gl/FvsDyD
https://www.youtube.com/watch?v=Qm-QI50TovE

4. Planes de Integracion
0 Test en el CIEMAT: Enero 2018

= Integracion TIB, UCTS, conexiones fibras 6pticas ...
= 165 cluster (de un total de 256)

= Test de Funcionamiento

0 Test Integracion camara completa en IFAE (Barcelona):
*= Enero- Abril > UCM: Marzo-Abril

- Commissioning LST: Junio 2018 — Diciembre 2018
J MAGIC - Comparar datos (time-stamps)

0 Inauguracion : Otono 2018




4. Publicacion

“A Trigger Interface Board to manage trigger and timing signals
in CTA Large-Sized Telescope and Medium-Sized Telescope
cameras’

ICRC, Julio 2017. https://arxiv.org/abs/1709.04692

- Preparacion articulo revista - Mas detalles técnicos

J PhDay Fisicas 2017 A Trigger InteriaociE o N Cla

eml fA. TeJedor J A. Barrlo M Lopez

for the CTA Consortium!' o

r
<Universidad Complutense, Madrid. Spain E
ISee http Heoww:-cta- obsematory ow/ consortium authors/. authors 201707 html for fulI author & aﬂillatlon list

The Large-Sized Telescopes (LST), which focus on the lowest energies, are operated in a region dominated the

night sky background. To reduce background events, the cameras are only read out if at least two of them have

been triggered in a short time coincidence window. Such trigger is implemented for each LST by the Trigger Supported by:
Interface Board (TIB). In addition, the TIB is used in the LSTs and NectarCAM Medium-Sized Telescopes (MST) to

manage their different trigger and timing signals, as well as to monitor the different counting rates and dead-time

of the cameras. It also assigns a time stamp to each event, which is recorded along with the information provided

by the Cherenkov Telescope Array (CTA) global timing distribution system, based on the White Rabbit protocol.

Introduction The cTA will be the next ground-based y-ray observatory, with the aim to improve both the sensitivity and the energy coverage with respect to curren
observatories, building two different sets of pes in each i . Three dif kind of pes will be placed in the observatories according to their mirro

diameters: Large-Sized T pes (LSTs), i Sized pes (MSTs) and Small-Sized Telescopes (SSTs). Regarding the LST and NectarCAM, their cameras mus
handle essentially in the same manner the trigger and timing signals they require. For that purpose, a Trigger Interface Board has been designed and produced.



https://arxiv.org/abs/1709.04692

5. Doctorado: Fisica
2 AGNs

0 BL Lac J155543+111124

O Estudio periodicidad = Sistema Binario ?

= Proyecto DASCH (Harvard) - Digitalizacion placas fotograficas

= Informacion temporal (~100 anos)

= Busqueda de periodicidades

(ajuste MCMC - Python)
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5. Doctorado: Fisica
0 Blazars 2 BL Lac:

[ Caracterizar la emision
VHE (tipicamente por encima de 50 GeV)

J Evolucion EBL

0 MAGIC
(JPeticion de Observacion =2 PKS 14244240 at z~0.6

|
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