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Proposal Submission for NSTX Research Forum 2001

Title

Ultrafast X ray imaging system based on GEM detector

First Name and Initial(s)

Danilo

Last Name

Pacella

Email address

pacella@frascati.enea.it

Mailing address

V. E. Fermi 45, 00044 Frascati (Rome) Italy

Phone number

0039-06-94005707

Institution

ENEA Frascati

Co-authors

JHU, INFN Pisa (Italy) , CERN (Geneva)
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Fluctuations Measurement proposals

Select a presentation option by inserting X:

X_Oral presentation in person

__Remote presentation via ShowStation and speakerphone
___Ask discussion leader to include in discussion

__No need to present, but include in meeting summaries
___Attend Forum only

Special Requests for your proposal (projector type, time constraints, etc.):

Please write a one-page description of your presentation:

An innovative ultrafast system for X ray imaging has been developed at ENEA Frascati
(Italy) by the plasma spectroscopy group and discussed in the paper accepted for
publication in Rev. Sci. Instrum., October 2000. This device is based on a detector Gas
Electron Multiplier (GEM) developed at CERN in 1998, modified for this aim in fusion




plasma physics.

This system, whose detector (2.5" 2.5 cm active area) is equipped with atrue 2-D
read-out printed circuit board, is able to produce an X-ray image of the plasma (pinhole
camera) with 128 pixels at very high sampling rate (up to one image in 10 nrs) in a
selectable X-ray energy range from 0.3 to 15 keV, with different magnifications or views
of the plasma. These very attractive performances are due to the features of the GEM as
X-ray detector: very high gain and sensitivity, photon energy proportionality, 2-D spatial
resolution, flexible read-out (strips, pixels, ad hoc patterns), good time resolution and
extremely high counting rates.

The system has been tested in a preliminary version on the Frascati Tokamak
Upgrade (FTU) during the summer 2000, and it will be set up there in its fina version
with 128 electronic channels of amplification and acquisition in spring — summer 2001 .
Since FTU has only perpendicular views (1-D), a full validation (2-D) is proposed to be
carried out at NSTX (Princeton), with the diagnostic mounted with a tangential view.
After the experimental set-up, this diagnostic will be used at NSTX aso to study the
gpatial distribution of the X-ray emissions in presence of additional heating and MHD
instabilities. A configuration with the highest time resolution will be tested to have
indications about fluctuations and turbulence. These experiments at NSTX will be
performed in collaboration with the plasma spectroscopy group of Johns Hopkins

University.

Please return this document via e-mail attachment to jrobinson@pppl.gov and
jsavino@pppl.gov.

Please e-mail questions or comments to the organizers listed above.




