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1. From Design to Performances

Spectral
Radiance (L) PEEHEEISNSS Range

Spectral resolution Accuracy
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Transmittance (1) Wavelength repeatability Specificity
Instrument Line Shape (ILS) Photometric range Linearity

: - Repeatability
Noise Equivalent Power (NEP) Photometric repeatability

- . Reproducibility
Photometric linearity e
Measurement mode Sensitivity

o[ —— Low and High flux noise Limit of detection

Dynamic range, digitization Limit of quantification
Sampling interval Robustness
Operating conditions Acquisition time Analysis time
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Dimensions, Weight




2. Powder process monitoring

illumination

need for

| —

large & varying
distance to probe

stray light
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3. Optical invariant & Throughput

SOURCE OPTICAL SYSTEM IMAGE

AQ =AQ

APERTURE EXIT APERTURE A : Area
A =
h Q : Solid angle

G (geometrical extent or etendue) = A x Q
G is an optical invariant of the optical system
It remains the same for any image plane

Whatever limits G, fixes the maximum throughput of the system.
No amount of clever optical design can improve that limit

Radiant flux through the system: ¢=tG, L
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4. Fiber optics & Throughput

O}f\ | Smallest diameter fixes the acceptance angle of the system

d1 sin 61 = d2 sin 62
It is impossible to condense a lambertian area of light !

vignetting
throughput loss

\[—] oo o

no possibie matching
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5. Signal/Noise & Speed

in the lab

Signal/Noise vs Resolution
Need precision

SEP

Propagation of errors :
error in the result proportional to [signal / noise]

moving

in process wind ow

High acquisition speed required

High Dynamics
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6. The CORONA NIR family

CORONA 45 NIR17 (950 - 1700 nm)
Scheme

Electronic Unit RS 422
Cooling Set — 20 Mbit/s
FREAME 16 Bit ADC J 100 Khz RS 232%

19,2 BEoit/s
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Monochromator

OMK head
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7. The OMK Head : Collection efficiency

Corona measuring Focal Point at
head 18mm from front

of head

Collection -
Fibre

Detector

__|Mumination | Area
Area ~30mm

o

Collection —
Fibre
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8. The Monochromator: robustness & throughput
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Monolithic diode-array

monochromator:
no slits (entrance, exit)
ruggedness
permanent alignment
high speed

Fiber bundle cross
section converter




9. Throughput advantage for critical applications

Low Active vs Excipient discrimination with 2 Corona configurations :
integrated and remote OMK head (SMA connector)

without SMA :

Integration time reduced by 25% (62,5 ms vs 80,0 ms)

Higher Signal/Noise 20% (RMS noise 118 vs 153)
Better sensitivity

Clear discrimination s . Bad discrimination
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10. Process Powder applications
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NIR Instrument

IBC Lid
{removable)

Viewing
Window in Lid

Pharmaceutical
Blend




