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The characteristics of a negative hydrogen ion (H-) source and its neutralization mainly determine the perfor-
mance of a negative ion based neutral beam injector (NNBI) performance. Ion source possesses many tech-
nological challenges in terms of production of uniform, extracted and accelerated negative ion beam current
and also its transport to the tokamak plasma or the beam dump without damaging the beamline components
during its transit. Therefore, for safe operation and also to characterize the beam, it is necessary to monitor
the performance of the ion source and the beam. A judicious choice of various diagnostics comprises of opti-
cal, electrical, calorimetric and thermal are required. For that a number of diagnostics are being developed for
NNBI R&D program. Indian Test Facility (INTF) is an integral part of this program. Due to having versatility
in nature, independent prototype experimental efforts have been carried out to establish different diagnostics.
For ion source plasma characterization, optical emission spectroscopy (OES), cavity ring down spectroscopy
(CRDS) and electrical probe (EP) are mainly envisaged apart from different electrical measurements in RF
circuit. All are either implemented in ROBIN source in prototype setup. Regarding beam characterization,
Doppler Shift Spectroscopy (DSS), Optical Emission Tomography (TOMO), Infra-red (IR) thermal imaging on
carbon fiber composite (CFC) target plates in addition to thermocouple based calorimetric diagnostics on dif-
ferent beam line components along with electrical measurements in the accelerator power supply circuits and
residual ion deflection (RID) circuits are planned. The DSS system with eight lines of sight (LOS) (blue-shifted
and red-shifted) is already implemented in ROBIN ion source. An algorithm for TOMO and the correspond-
ing code based on maximum entropy concept is developed to reconstruct the 2D emissivity profile which is
obtained from the inversion of the LOS integral of brightness. The code has been tested using mathematical
functions representing simulated INTF beam profile. In the paper present status of various diagnostics for
ion source and beam characterization, in terms of its designs, characterization algorithms, results either on
separate prototype or on associated operational ion source testbed will be presented.
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