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Radiation
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Dates, Contributors and events

1917: Einstein, A. - Concept and theory of stimulated light emission

1948: Gabor, D. - Invention of holography

1951. Charles H Townes, Alexander Prokhorov, Nikolai G Basov, Joseph
Weber - The invention of the MASER (Microwave Amplification of Stimulated
Emission of Radiation) at Columbia University, Lebedev Laboratories, Moscow and
University of Maryland.

1956: Bloembergen, N. - Solid-state maser- [Proposal for a new type of solid state
maser| at Harvard University.

1958. Schawlow, A.L. and Townes, C.H. - Proposed the realization of masers for
light and infrared at Columbia University .

1960: Maiman, T.H. - Realization of first working LASER based on Ruby at Hughes
Research Laboratories.

1961. Javan, A., Bennet, W.R. and Herriot, D.R. - First gas laser : Helium- Neon
(He-Ne laser) at Bell Laboratories.
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Theodore Maiman Holding the First Working Laser




$ 4l ga L3




Sl ga Lo .3

AolSal Luad Yo Az ll a1yl e el S 28,3 sy (365G O ey
By il g il il



daaniallg AN Cililaal)

a8 Az

- =
il -.- A R g
: s
Ty (5 Sia
(i (a)
Ciniee Gl © Ssae Ol g
sl NATA A
NAVAVAL = . NAVAVAL
. S Shea
et — ' (b)
N W u41 - ‘ &)"M
sl
JU\U - N
) Coytwa
XL i (c)

S)}O\,‘J‘j.é‘.q.:’)




S5l ga L 3
O ey Asaliel 6o 2T Il
Wiz sl I;}@J\ (4 BN BE-Lv

Lg) Lyl oS il g 4SO L Bole
| “ " » (o
Eld

(5254 Ly bt 5 30 \.@JZJﬁQUjj{SJY\@'@_l)m.“

I< A ———p 5,5 Sbsiud g5l
9 5aLey Cbggall uSal bl e il

o Sl Al o 522 Sl Slas¥) § dsa e Leal i

oo sl Sbgigall 7z 1,5% Alws.- 1V
(Lo 4uSle Llhe) L) lda sl



u_‘“.cﬂ\g._:;as_)a.oqﬁ

st e
E2 eSS
Ja
pl 05 sdll
Sl
El La A aaa

S,}1.U|3.n\.4.3

i il & gaa Al

£ R . E2 L A A A A & & See—
om0 cmy (ulitdidyl (248 azmin (M o
=3G9 ASIY 3 aas it Ao S\ - f
3i Ola | 3 M) i '-LJ.*GJ‘
& & A g

(population inversion



Sgiad | M 7]



4 anep xont
L anad Contel
Lisat materisd
puTp
off (213 e Components of the first ruby laser
Whes lace: :
rofla SATRe T - ~ o1 - ¥ e i
fully reflective marror partly reflective mirror e 100"/:“21:::)ercl|ve
- : . e m:tl n excied Power < Quartz flash tube
Hlechons coten 49 suppl
* i~ ~/ - lowee eeargy dvel i Ruby crystal
3] Q ; S 'S
» ~ »

1.1 Lasing medium at ground state ground state ¢ o - - — 1 Switch —
ﬁ* '0=.o'°te,'.]f‘ pump
9 on ¥ Polished aluminum Laser beam
Botonn reflect off . =
0, @ .. 2 0 a ! mlm;’n‘dmu reflecting cylinder  ggo, reflective
® ° ™ ..’ | sl ste cther mirror
ne e v - —— 7] (e b e
2. Population inversion excited atom - ! VeV W Oh | Rustona
‘ 'Q‘Or&lar?eous&némﬁ 0.0, \| f\ [ ol ) 7
\ 8 o
. J&V‘\.W [ - 7.
LM i .0 q ' L stimulated | oS ‘{‘-’ %
S!ff"ua@dem'S»s»O" T j [ emission o> P | A o0 I
A o AR ol o | o iy > - 7'
3 Spontaneous emission, start of stimulated emis alomQ 9"-9 pu=p ¢ ‘{‘ e ‘J ® 5% -‘N "»L o oW, o/ )
= —_— oy . 9 9 J ]
® 3 ; 4 2 ( )/
[ * G A chain reaction L g | V. et | /4
Vv . = a
1 « Atom = Atom
] « Photon Photon
4. Stimulated emission build ing up e
e — )
" g
v Nngrinnngs o~
5. Coherent light, with all waves lined up in phase beam ’/ S [ o9 ~
Loe o v o ! e 9
@M{ncy\:hpidu Britannica, Inc [ o 9 : /2 J- 29 i 97
- » - L/ \ .2 o v o A )
e ’ . o5 & e 9 9 >, 5 n
- } b 4
- | - 4
@ 9 !‘ S — ? -~ "L .




Lniacdl 1 >, Bl o

e L sl 3T S‘)}.\..U‘j.h LQ .3

Output
Coupler

Clamp

Dye Cell . \
High
Foam Mount Reflector

Electrical Lead

Metal Contact

Palished End

Junction

Heat Sink
and Electrical
Output Contact

Diagram of Semiconductor Laser

Joa 50 4 J




Lranll: =, Bl jua

‘ Wi Al 8Ty

; Ed
So3d by et
o Sl —————— P
| I | T I Al I I
HF Diode Xe CI
CO Ar
-
Ruby N,
He-Ne KrF
Soft-X-Ray
FIR Lasers Nd:YAG He-Cd Lasers
- ———————— il
CO, He-Ne Organic Dye
Ti:Al,O4 ArF
Far Infrared Infrared Visible Ultraviolet Soft X-Rays
| I | I SN | | | |
30pm  10pm 3pm ipm 300nm 100nm 30nm 10nm
- A

—  _ ENERGY (th) —



