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UCEL A CiL PREZENTACE

Podat aktualni prehled mozného uziti laseru
ve vojenstvi s akcentem na zbranove
systemy a jejich soucasti s cilem identifikovat
moznosti pripadné spoluprace expertu a
profesnich odborniku ve veédeé, vyzkumu a
vyvoje s tvurci a vyrobci obrannych systému
a jejich komponent.
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Laser — uzitné viastnosti

1) monochromaticky zdroj koherentniho svetla

2) schopnost jej generovat kontinualné nebo
modulovaneé v uzkem svazku s malou
divergenci

3) transport vysokého vykonu/energie

4) prenos rychlosti svétla ~ 3*10% ms™
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Laser — mozné aplikace ve vojenstvi

1) dalkomer

2) zamérovac (pointer), ,oslhovac” (dazzler)

3) analyzator BOL

4) komunikace/distancni odposlech

5) iniciace energetickych materialu (rozbusek,
trhavin, vybusnin apod.)

6) zazeh paliva vznetovych a raketovych
motoru

7) zbran — kategorie DEW (Directed Energy
Weapons)
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Aplikace — deleni dle ,,energie/vykonu“

1) nizkourovnoveé
dalkomeér, zamerovac (pointer), ,oslnovac”
(dazzler), analyzator BOL, distancCni
odposlech

2) stfredneurovnove
iniciace energetickych materialu (rozbusek,
trhavin, vybusnin apod.) zazeh paliva
vznétovych a raketovych motoru

/) vysokourovnove
zbran — Directed Energy Weapon
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Laseroveé systemy

1) nizkourovnoveé
energie v pulsu: ud (10°J) — md (103J)
délka pulsu: fs (10°s) — ns (109s)
opakovaci frekvence: Hz (s') - GHz (s7'?)
2) stfredneurovnove
energie v pulsu: mdJ (103J) - J
délka pulsu: ns (10°s) — ms (10-s)
opakovaci frekvence: Hz (s') - kHz (s7)
/) vysokourovnove
zbran — Directed Energy Weapon
vykon: min. 60 kW, doba ~ desitky sekund
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Laseroveé stredneurovnove systéemy

Laser Ignition Conference (LIC) 2015 © OSA 2015 T3A.2.

Overview of Optical/Laser Technological Advances Leading
to Practical Laser Ignition Systems

Takunori Taln
Institute for Molecular Science (IMS), iS Ni / waka, Myodaiji, Okazaki 444-8385, Japan
a@ cjp

Passively Q-switched microchip lasers

Optical fibers
¥ - Focusing Line

'f//:r‘m-“"ri 3

., AIR BREAKDOWN

Spark Plug

Fig. 3 Photo of the Nd:YAG/Cr"™:YAG ceramic
laser with three-beam output and spark plug.

Fig. 1 Schlieren photographs of engine ignition
by (a) a spark plug and (b) a microchip laser.
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Laseroveé vysokourovnove systemy - typy

HEL — High Energy Lasers
1) chemicke
vykon: ~ MW; smes chemikalii
2) vlaknoveé
vykon: ~ 100 kW; koherentni slouceni
jednotlivych svazku
3) pevnolatkove
vykon: > 60 kW, disky, diodove Cerpani
4) elektronove
vykon: > 100 kW; vakuum
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Laserové zbrane - HEL

SOURCE

BEAM POWER MEASURED IN KILOWATTS (kW) OR MEGAWAT TS (MW)

=10 kW

TEMNS OF kW

=100 kW

HUNDREDS OF kW

Mw

MAVY BRIEFING
(2010}

LAVS

Small Boats

Missiles (starting at 500 kW)

SECOND NAVY
BRIEFING (2010}

Short-range operations against UAVs,
RAM, MANPADS (S0LW - 100 kW; low BO)

Extend ed-range
operations against
Liaw's, RAM,
MANPADS, ASCMs
flying a crossing
path (> 100 kW, BQ
of ~2)

Operations against supersonic,
highly manueverable ASCMs,
transonic airto-surface missiles,
and ballistic missiles (>1 MWV}

INDUSTRY BRIEFING UAVS and small RAM (100+ kW), subsonic ASCMs (300 kW), | Supersonic ASCMs and ballistic
2010} boats (50 kW) manned aircraft (500 kW) missiles
Ground- based
air and missiles
2:;“3:::(;?1_“5 Surface threats at defense, and “Battle group defense” at 5-20
1-2km countering rockets, | km (1-3 MW}
(2007) artillery, and mor-
tars, at 5-10 km*
Adrcraft and cruise
missiles at long
range, and artillery
rockets (lower hun-
NORTHROP direds of kW)
GRUMM AN Soft UAVs at short Aircraft and cruise Soft UAVs at long
RESEARCH PAPER range rmissiles rangse Artillery shells and
(2005) terminal defense
against very short
range ballistic
missles (higher 100s
of kw)
Acronymn Key:

UAVs = Unmanned Aerial Vehicles

R M = Rockets, Artillery, and Mortars
MANPADS = Man-Portable Air Defense System
ASCMs = Anti-Ship Cruise Missiles
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Laserové zbrane - HEL

Vlaknovy laser vzhled a princip

The 33 kW beam-superimposing fibre-based solid state LaWS was tested in the Gulf on board USS Ponce in
2014. (US Navy)
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Laserové zbrane - HEL

Drone #3 of 3

Distribution Statement A. Approved For Public Release
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Laserové zbrané - HEL
VIaknovy laser — likvidace strely

Figure 2. Explosive Target is Destroyed with NSWCDD's Fiber Lasers
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Laserové zbraneé - HEL
Pevnolatkovy laser — konstrukce/varianty

1. Northrop Grumman: End-pumped Slab: Nd:YAG
. =

—p |
w

2. Textron: Zigzag Thin Slab Laser: Nd:YAG

7 R b O
z "V Vo "
3.LLNL: Thermo Capacity Laser; Nd:Sm:YAG

giiin:
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Laseroveé zbrane - HEL
Pevnolatkovy laser — keramicke disky
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Laserové zbraneé - HEL
& Crytur, s.r.o. Ceska republika
producent nejvétSich krystall YAG na svété
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Laseroveé zbrane - HEL
Yb:YAG - fez podél osy rustu, zkfizené polarizatory
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Laserové zbrané - HEL
Pevnolatkovy laser — Yb:YAG laserovy disk




AUDI VIDE

HIGH POWER/HIGH ENERGY

TACE® - TWIN ACTIVE
CRYSTAL ELEMENT® DESIGN

FEATURES

BENEFITS

The Twin Active Crystal Element® [TACE®] design
allows for the lergest active area currently
available in crystal laser media, up to 10 times
larger then current designs

A larger active area allows for higher average and
pesk energy of a leser system

Crystal laser media has no grains compared to
ceramic lsser media, where grain size = 20 nm

Superior beam guality and Power Spectral Density
[PSD] stability

Crystal laser media has better thermal
menagement compared to glass laser media

Higher repetition retes achievable

The twin design results in an even amount of
reflectiona

Laser beam polarization management made simple

The TACE?® design has its foundations in the crystel Competitive costs to ceramics and glass laser

manufecturing process

elements
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Laseroveé zbrané - HEL
Pevnolatkovy laser — Nd:YAG nova konstrukce HEL
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Laserové zbraneé - HEL
Pevnolatkovy laser — Nd:YAG nova konstrukce HEL

-—.
Direction of crystal growth
Yb’" - there is no concentration gradient

because distribution coeficient
is equal to one

—nd
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Laserové zbranée - HEL
Pevnolatkovy laser — Nd:YAG nova konstrukce HEL
1. Northrop Grumman: End-pumped Slab: Nd:YAG

25 = 530 {bonded) num

—-.-— Maximum Clear Aperture [an’]
\“‘n‘ ! M .-.H‘xx I I 20 i
) 2} " -.-
2. Textron: Zigzag Thin Slab Laser: NO:YAG _, 0.
— “"' . - —] I_ * 10 mam 1]
3.LLNL: Thermo Capacity Laser; Nd:Sm:YAG
100 num

—

- -

4. PV2015-501 invention Nd:Cr(Sm): YAG
Patent CZ 306 311 150 - 200 mm

r |
! | I

- . —

[ 130 mm 260 (G0077)
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HEL - dostupna literatura

Major General Bengt Anderberg
and Dr. Myron L. Wolbiarsht

INTRODUCTION TO
Laser Weapon
- Systems

Glen P. Perram, Salvatore J. Cusumano,
Robert L. Hengehold, and Steven T. Fiorino

High Power Lasers
High Power Microwaves
Particle Beams

@ .l PHILIP E. NIELSEN

G&

b - - . :
Directed Energy Professional Society %gg/ Directed Energy Professional Society
Nty \
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HEL - dostupna literatura

LASER

HIGH ENERGY LASER IGNITION OF

Tomorrow's Weapon 1 ‘.
in Directed Energy Weapons ' » ” S. RAFI AHMAD
e - MICHAEL CARTWRIGHT
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HEL - aktualni informace

Lockheed Martin v techto dnech dodal US Army

300kW laserovy systém
S

X

https://newatlas.com/military/lockheed-martin-delivers-record-300-kw-laser-weapon-to-us-military/
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Laserové zbraneé (HEL) — realna hrozba

Laserové zbrané patfi mezi systémy, které nemuze
efektivné pouzivat cClovek s ohledem na reakcni
(zamérovaci) a ucCinkové efekty této zbrane.

Ma-li se efektivné vyuzit tato zbran, pak jediné za
pripadného vyuziti umeélé inteligence (Al), a za
podminky, ze se nestane autonomni.

V opacném pripade se potencialné stava hrozbou pro
lidstvo.
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Moznost vyvoje HEL v CR?

Ano, pokud bude zajem ze strany armady,
pripadné spojencu (NATO), najde se odborny
a kompetentni ,rfesitel” a za predpokladu ze
bude vytvorena efektivni koordinace ze strany
statu mezi moznymi participanty optickeho,
strojirenského a zbrojniho primyslu jak CR,
EU a pripadne spojencu NATO.

Dékuji za pozornost
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