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AMERICAN Presentation Outline

 Why is the LWIR Important?
— Increases detection of geologically important minerals

 Requirements & Experimental Setup
— Systems and methodologies

 Results and Data Comparisons
— EXxplore the results and compare to NIR

e Possible and Practical?

— Assess the potential, possibilities and practicalities
— LWIR challenges

Slide 2



mm Infrared Core Logging:

AMERICAN

Emergent Application
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AMERICAN

mm Mineral Identification in the Infrared:

Applications and Limitations
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ANGLO Infrared Core Logging:
Capabilities

AMERICAN
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SisuRock Core Imaging System Specifications

Scanning System

Wavelength Range 1000nm to 2500nm
(Shortwave Infrared)

Spectral Resolution 6nm
Spatial Resolution 1.2mm x 1.2mm
Spectral Bands 240 bands
Image Dimensions 320 pixels

Rates and Volumes
Scanning Speed 30-40 core boxes/hour
Spectral Data ~150Mb/box image (raw)

Calibration Data ~30Mb/image(raw)




ANGLO LWIR Imaging:
SRR Requirements

*Operational Requirements

*Rapid Measurement time (Reflectance measurements)
Minimal Core Handling (No special sample preparatio  n)

sInstrument Specifications

*Geological Applications
Including Mineral Composition (Airborne Application S)

Specifications* (Geological Application
(Mineral Composition)*

Spectral Range 7.6-14um
Number of Bands 30-50
Spectral Resolution (FWHM) 100-300nm
Signal-to-Noise 400-1000

*Modified from Shimoni et al., 2007




ANGLO Imaging System:

AMERICAN

L WIR Instrumentation

LWIR HS Camera

Wavelength Range 7.8um to 12.0pm

Bands (spectral pixels) | 22 (30)

Spatial Pixels 384

Spectral Resolution 400nm
Detector Type Microbolometer
Spectral Sampling 200nm (mean)

Instrument Temperature | 300 K

Instr. Temp. Control None
Camera Dimensions 55x130x125 (mm)
Camera Weight 2.5 kg

After Holma et al., 2009 Slide 7



ANGLO LWIR Instrument Specifications:
R Signal-to -Noise & Spectral Resolution
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After Holma et al., 2009, Kirkland et al., 2001, Cudahy et al., 2009



ANGLO LWIR Instrument Specifications:

AMERICAN

Spatial Resolution

VNIR Camera SPECIM
400-1000nm @ 2.8nm
50um/pixel

RGB: 650:550:450nm

SWIR Camera SPECIM
1000-2500nm @ 6.3nm
170um/pixel

RGB: 2180:1700:1480nm

LWIR Camera SPECIM
7.8-12.0pm @ 0.2um
750um/pixel

RGB: 8.6:9.5:10.5pm

Visible-Infrared Image Shortwave Infrared Image Longwave Infrared Image
VNIR SWIR VNIR
50um/pixel 170um/pixel 750um/pixel

Leuconorite I 40mm Slide 9



AMERICAN

mm LWIR Imaging System:

Experimental Setup
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ANGLO LWIR Imaging:
AHEREA Data Results |
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AMERICAN

ANGLO LWIR Imaging:

Data Results |

SWIR Mineral
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- LWIR Imaging :
AMERICAN Data Results |l

SWIR Image SWIR Mineral Map LWIR Image LWIR Mineral Map
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ANGLO
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SWIR Mineral Map
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LWIR Imaging :
Data Results |l
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- LWIR Imaging:
AMERICAN Data Results Il|

SWIR Image LWIR Image LWIR Image (NEW)
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ANGLO LWIR Imaging:
AHEREA Data Results IV
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LWIR Imaging:
Data Results IV
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ANGLO LWIR Imaging:
AHEREA Data Results V
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@ ANGLO
AMERICAN

VNIR Image SWIR Mineral Map LWIR Mineral Map
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LWIR Imaging:
Data Results VI
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Potential Options:

After Holma et al., 2009 and Cudahy et al., 2009*. Slide 20

Higher Resolution Systems
Wavelength LWIR HS
LWIR Cameras LWIR C LWIR HS SNR@300K
Wavelength Range 7.8umto 12.0um | 8.0pum to 12.0pum 8um 450
_ 10pum 580
Bands (spectral pixels) | 22 (30) 84
12pum 215
Spatial Pixels 384 384
Spectral Resolution 400nm 100nm
Detector Type Microbolometer MCT
Spectral Sampling 200nm (mean) 48nm
Instrument Temperature | 300 K 300 K Wavelength JTIRLogger SNR
- CSIRO*
Instr. Temp. Control None Stabilized
7um 100
Camera Dimensions 55x130x125 (mm) | 220x200x220 (mm) 8-11pm 400-500
Camera Weight 2.5 kg 8.5 kg — 280
14pum 100




mm LWIR Drillcore Imaging:
AMERICAR s it Possible and Practical?

e Isit Possible?

— Demonstrates potential for certain applications-req uires
validation

— Higher resolution system required for broader range of
applications

e Is it Stand-alone or Complimentary?

— Comparison of data ranges suggests that it complime nts
other infrared data

— It supplements where other infrared data has notde  tected
certain minerals

e |sit Practical?
— lllumination source stability/calibration

— Dealing with reflectance data and issues of specula r
reflectance

— Is the data worth the financial investment?

Slide 21



