Moderni m rizkové spektrometry

e monochromator, skanovaci monochromator, polychromator, spektrograf, zobrazovaci

spektrograf

e vstupni/vystupni Stérbina/clona, kolimator, disperzni element, fokusacni element
e detektor - fotonasobiC, CCD element

® fizeni a sbér dat
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Recorded spectrum of a monochromatic light source
with a “real” instrument.
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Convolution of entrance with exit slits.



Definitions

Entrance arm length.
Lg Exit arm length.
a Angle of incidence.
B Angle of diffraction.
D, Deviation angle.

LPlane Grating

Czerny-Turner configuration.



DIAMOND ,

BLANK (GLASS OR METAL) ALUMINIUM

LAYER

Mechanical ruling using a diamond tool

TYPICAL EFFICIENCY PROFILE
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Mechanically ruled grating
Blaze wavelength : 500 nm,
Number of grooves : 600 gr/mm
Deviation angle : 8 degrees



VOLUME OF LASER BEAM
INTERFERENCE

N
LASER BEAM

Recording a plane holographic grating
with straight and equidistant grooves.
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Recording an aberration corrected concave
holographic grating with non linearly spread
curved grooves.

PHOTOSENSITIVE LAYER

BLANK

a = GROOVE SPACING
h = MODULATION DEPTH

Sinusoidal groove profile of a holographically recorded grating



Recording an aberration corrected concave holographic mask.

a. = Blaze angle

HOLOGRAPHIC
MASK
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SUBSTRATE % = groove width to groove spacing ratio
ION-ETCHING OF THE RESULT OF ION ETCHING h = groove depth

HOLOGRAPHIC MASK (SAW TOOTH PROFILE)
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2. polovodicové detektory (Si fotodiody pro UV-VIS-NIR), solid state detectors

3. teplotni (termické) detektory - pyroelektrické detektory
4. photodiode arrays (PDA’s] - mnohokanalové detektory

5. Chrage Coupled Device Arrays (CCD’s) - mnohokanaloveé detektory
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Zakladni charakteristiky detektorl: R, NEP,1/NEP, dark current, QE, noise

responsivity R = .S/P A (vystupni signal/dop. energie/plocha) - neuvazuje se Sum

noise equivalent power NEP = - mez detekce detektoru s ohledem na
S/N. \/

vliastni Sum (/V - velikost Sumu, A f - Sitka pasma Sumu)

detectivity D =1/NEP

: . S/N. \/
normalized detectivity [D* = / — NEP
dark current bez pritomnosti mereného svétla
quantum efficiency () E' electron/foton :f()\, material detektoru, tvar, ...)

noise - shot, dark, readout
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Fotonasobi Ce - princip, vlastnostnosti

- PHOTOCATHODE  DYNODE VACUUM
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RADIANT SENSITIVITY (mA/W)
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PHOTODIODE FOR

MEASURING LIGHT CHOPPER MEASUREMENT
e LOCK-IN
AMP.
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PHOTODIODE FOR REFERENCE

Synchronous measurement technique.



Diode structure

Diode structure.
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Potential well formation.
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Charge transfer
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CCD spectral response.



Intensified Charge Coupled Device
Horiba Jobin Yvon ICCD



e cw/pulse regime, vnitrni/vnejsi spousteni (Triggering) signalu

e PCI Controller Card, LabSpec software
e Sensor (AN_32), Mode (Image/Spectrum), High Speed, High Gain, Offset

e Trigger (External/Internal), Integrated on chip, Fraquency, Delay, Pulse width, Delay
Output, MCP Gain

e Parametry ICCD Horiba Jobin Yvon



Vacuum

/ \ Microchannel Plate

Input Imarga\ | J ! Qutput Image
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Fiber Optic

Input Window Window

Fhosphor
Coating

Schéma ICCD.



Microchannel Plate

Photocathode
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Pracovni nap éti.



Microchannel Plate.



Single Channel

Electron

Vmce

Detail jednoho kanalku.



Prlchod sv étla vstupnim okénkem.
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Typické mapovani signalu - vystup programu LabSpec.



Delayed ﬂ‘iﬂll
Trigger output

Flash Lamp Q-switch

Imamr

Laser Controlor

Externi spoust éni - ICCD jako master, pulzni zdroj sv  étla (laser).



ICCD : Trigger Out

ICCD : delayed Trigger

LASER : Flash Lamp

LASER : Q-switch

St EEEEEEES &
h 4

ICCD : Pulse width

Measured signal

--------------------------------------------------------------------

Casovy diagram pro ICCD jako master.



ICCD

*Trlggar input

Trigger

DM@ Er

Lasar Controlar

-

Externi spoust éni - ICCD jako slave, pulzni zdroj sv étla (laser).



LASER : Trigger
signal connected to
ICCD external trigger

LASER : Laser pulse

ICCD mininserion delay
+ delay

' Pulse width

ICCD : Pulse width

Measured signal - Yo ——

Casovy diagram pro ICCD jako slave.



ICCD : Trigger Output

E“' Detay output -
ICCD : Delayed Trigger :

E Pulsa width

i Delay

i———p
ICCD : Pulse width

E E Exposure Time
CCD : Exposure ,
Time

Casovy diagram charakteristickych veli

cin.
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iber optic output window
e S20 photocathode

e P43 phoshor

e Standard 36 Ip/mm MCP

e Fast gating down to 5 ns

e Digital delay generator on PCI controller card





