TREX-DM

The use of gas time projection chambers
(TPCs) with Micromegas readouts has been
recently proposed to search for low mass
WIMPs, as part of the T-REX project. Many
of the technical advantages exploited in the
development of the detectors for axion
research are of direct application also in this
case. Namely, the possibility to build
Micromegas readouts with radiopure
materials and with a signal extraction
scheme of extreme radiopurity

or the capability to use topological
discrimination techniques based on the
highly granular readout. In addition, the way
event detection happens in gas (i.e. drift of
charge and signal amplification confined in
the Micromegas structure) allows, in
principle, to reach very low energy threshold
even in relatively large size detectors.
Another aspect, very important for
application to WIMP searches, are the
scaling-up prospects. Technical solutions for
scaling-up via tessellation of identical
microbulk detectors have been defined.

The TREX-DM TPC has been designed to
host 0.3 kg of argon mass at 10 bar (or,
alternatively, 0.16 kg of neon). It is
composed of a cylindrical vessel made of
radiopure copper, with an inner diameter of
0.5 m, a length of 0.5 m and a wall thickness
of 6 cm. These dimensions are set by the
requirements that the vessel holds up to 10
bar of pressure, while at the same time
constitutes the innermost part of the
shielding. The vessel is divided into two
active volumes by a central mylar cathode,
which is connected to high voltage by a
tailor-made feedthrough. At each side there
is a 19 cm long field cage defined by a series
of copper strips imprinted on a kapton
substrate supported by four teflon walls.

Recientemente se ha propuesto el uso de las
camaras de proyeccion temporal (TPC) de
gas con lecturas de Micromegas para buscar
WIMP de baja masa, como parte del
proyecto T-REX. Muchas de las ventajas
técnicas explotadas en el desarrollo de los
detectores de axiones son de aplicacion
directa: la posibilidad de construir lecturas
de Micromegas con materiales radiopuros y
con un esquema de extraccion de sefial de
radiopuridad extrema o la capacidad de
utilizar  técnicas de  discriminacion
topologica basadas en la lectura altamente
granular. Ademas, la forma en que ocurre la
deteccion de eventos en el gas (es decir,
deriva de carga y amplificacion de sefial
confinada en la estructura de Micromegas)
permite, en principio, alcanzar un umbral de
energia muy bajo incluso en detectores de
tamafio relativamente grande. Otro aspecto,
muy importante para la aplicacion a las
busquedas WIMP, son las perspectivas de
ampliacion a través de la teselacion de
detectores idénticos.

La TPC TREX-DM ha sido disefiado para
albergar 0,3 kg de masa de argén a 10 bar (o,
alternativamente, 0,16 kg de nedn). Se
compone de un recipiente cilindrico de cobre
radiopuro, con un diametro interno de 0,5 m,
una longitud de 0,5 m y un espesor de pared
de 6 cm, dimensiones establecidas por los
requisitos de que el recipiente soporte hasta
10 bares de presion, mientras que al mismo
tiempo constituya la parte mas interna del
blindaje. El recipiente esta dividido en dos
volumenes activos por un catodo central de
mylar, que esta conectado a alta tension. A
cada lado, hay una jaula de campo uniforme
de 19 cm de largo definida por una serie de
tiras de cobre impresas en un sustrato de
kapton sostenido por cuatro paredes de
teflon.




TREX-DM detector installation at LSC has
been completed in 2018 and the experiment
has moved into the commissioning phase.
The gas system is fully installed, the
shielding mounted (except for the neutron
shielding), and the slow control system,
readout electronics, and one detector plane
are already operative. First commissioning
(calibration and background) data have been
already taken at low pressure Ar, and their
preliminary assessment is positive. The main
points developed are: a) The detector is fully
equipped and installed inside its lead castle.
The gas system installation has been
completed and certified by an authorized
body to operate at high pressure. A first
complete version of the slow control,
sufficient to efficiently and safely operate
the detector is already in place and has been
operative in continuous way for several
weeks now. b) The inner part of the
shielding, including the lead castle with the
inner copper lining, the top structure, and the
plastic enclosure to allow evaporated N, (or
Rn-free air) flushing, are completed. c) Both
calibration (with a 'Cd source) and few-
days-long background runs have already
been taken with Ar + 1% Isobutane at 1.5
bar. d) The background model of the TREX-
DM setup is complete.

La instalacion del detector TREX-DM en
LSC se completo en 2018 y el experimento
estd en la fase de pruebas. El sistema de gas
estd completamente instalado, el blindaje
montado (excepto el blindaje de neutrones)
y el sistema de control, la electronica de
lectura y uno de los planos del detector ya
estan operativos. Los primeros datos de la
puesta a punto (calibracion y antecedentes)
ya se han tomado con argén a baja presion,
y su evaluacion preliminar es positiva. Los
principales puntos desarrollados son: a) El
detector esta totalmente equipado e instalado
dentro de su castillo principal. Se ha
completado la instalacion del sistema de gas
y certificado para operar a alta presion. Ya
existe una primera version completa del
sistema de control, suficiente para operar el
detector de manera eficiente y segura,
operativa de manera continua durante varias
semanas. b) se ha completado la parte
interna del blindaje, incluido el castillo de
plomo con el revestimiento interno de cobre,
la estructura superior y el recinto de plastico
para permitir el evaporado de N (o aire libre
de Rn). c) Tanto la calibracion (con una
fuente de '"Cd) como los fondos ya se han
tomado en argon con isobutano al 1% a 1,5
bar. d) Se ha completado el modelo de fondo
de la configuracion TREX-DM.



