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India-based Neutrino Observatory Proposal   

The status of INO 2

üGoal : To build an underground laboratory for science with neutrino 

physics as the  major activity 

üThe detector: Magnetized Iron  CALorimeter detector (ICAL) for  

detecting atmospheric neutrinos  

ü Detector choice based on
ÁTechnological capabilities available in the country

ÁComplementarity to planned/existing  neutrino detectors in the world 

ÁModularity and possibility of phasing 

ÁCompactness and ease of construction 

ü Other  Possibilities

Neutrinoless double beta decay, Dark Matter  ééé
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The INO Collaboration 
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INO : Mandates 

The status of INO 4

üConstruction of an underground laboratory 

üConstruction of a 50 kiloton magnetized Iron calorimeter (ICAL) detector to 

study properties of   neutrinos 

üConstruction of The Inter-Institutional Centre for High Energy Physics 

(IICHEP) at Madurai 

üHuman  Resource  Development  (INO Graduate Training Program) 

üDetector and  Instrumentation R & D

üDevelopment of simulation framework and consolidate the physics goals. 
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INO: Location 

The status of INO 5

üLand area 26.8 Ha 

üWarm low rain-fall area, low humidity through out the year

üFlat terrain  with good access to major roads  
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Inter Institutional Centre for High Energy Physics 

The status of  INO 6

ü13 Ha of land at Madurai city  for  IICHEP  (Surface Lab) 

ü It is planned  to build an ICAL Engineering Module at IICHEP

üTo have facility for R & D activities (RPC detector etc. ) 

üAcademic activities, INO graduate training school 
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INO@Theni
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Underground Laboraotory Layout

The status of INO 8

üThe Cavern-I is set under 1589m peak with vertical rock cover of 1289m

üAccessible through a 1.9km long tunnel 

üCavern-1 will host 50 kt ICAL detector. Space  for a second 50 kt detector 

üCavern-2 and 3  for  other experiments ( NDBD, Dark Matter é.) 
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Activities@theTheni site 
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Activities at the IICHEP site 
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ICAL@INO
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ICAL@INO : Salient Features 
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Magnetized Iron Calorimeter Detector
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ICAL@INO : Physics Goals 

The status of INO 13

ü Reconfirmation of atmospheric neutrino oscillations

using neutrinos and antineutrinos separately 

ü Improved precision of atmospheric oscillation parameters

ü Neutrino mass hierarchy using matter effects via  charge  

discrimination 

ü Measure the deviation of 2-3 mixing angle from maximal value

and determine its octant 

ü Testing new physics scenarios like sterile neutrinos, CPT 

violation, NSI, long range forces éé 

ü Indirect searches of Dark matter, Magnetic Monopoles é 
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ICAL detector 

The status of INO 14

üRectangular detector  

üModular structure  

üActive Detector Element : Resistive 

Plate Chambers (RPC)  

ü151 layers of iron plates interleaved 

with RPCs 
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Resistive Plate Chamber (RPC) 
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Schematic Diagram of a 30 cm X 30 cm RPC 

ü Operated at a voltage of 10 kV in Avalanche mode 
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Resistive Plate Chamber (RPC)  

The status of INO 16

üRPC dimension  : 2m X 2m (approx.)

ü3 mm thick glass plates with  2 mm

spacers 

üSignals of a high energy charged 

particle will be read by the orthogonal 

X and Y pick up strips  



SrubabatiGoswami

ICAL Magnet 

The status of INO 17

Copper coils carrying direct currents are   

used to magnetize the iron plates 

üSoft Iron Plates 

üCopper Coils 

üPower Supply 

üCoil Cooling  

System 



SrubabatiGoswami

ICAL Magnet

The status of INO 18

Magnetic field map generated 

by MAGNET6 software 


