Lasers — Examples |: Ruby
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Lasers — Examples II: HeNe
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Lasers — Examples Ill: Diode

ISAMU AKASAKI

Japanese citizen. Born 1929 in Chiran, Japan. Ph.D.
1964 from Nagoya University, Japan. Professor at Meijo
University, Nagoya, and Distinguished Professor at
Nagoya University, Japan.

http://en.nagoya-u.ac.jp/people/distinguished_award_
recipients/nagoya_university_distinguished_professor_
isamu_akasaki.html

HIROSHI AMANO

Japanese citizen. Born 1960 in Hamamatsu, Japan.
Ph.D. 1989 from Nagoya University, Japan. Professor at
Nagoya University, Japan.

http://profs.provost.nagoya-u.ac.jp/view/html/100001778_en.html

SHUJI NAKAMURA

American citizen. Born 1954 in lkata, Japan. Ph.D. 1994
from University of Tokushima, Japan. Professor at
University of California, Santa Barbara, CA, USA.

www.sslec.ucsb.edu/nakamura/

Shuji Nakamura with a blue laser, one application of his co-invention. His work was
valued at $500m in 2001 — he was offered $200. Photo: Randall Lamb/UCSB/EPA




Lasers — Examples |V: FEL
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Lasers — Examples [V: FEL
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A schematic of the FEL is shown above.

Jefferson Lab FEL Output Light Parameters

IR Branch UV Branch

Wavelength range (microns) 1.5-14 0.25-1
Bunch Length (FWHM psec) 0.2-2 0.2-2
Laser energy / pulse (microJoulesJ) 100-300 25
Laser power (kW) >10 > 1

Repetition Rate (cw operation, MHz) 47-75 47-75



hydrogen

Periodic Table

halium

H o H
e
1.0079 5 4 0026
ihium beryllium boon carbon nitrogen oxygen flucrine neon
3 4 5 6 7 § 8 9 10
Li | Be B|C|N|O]|F|Ne
6941 90122 10,811 12011 14,007 159499 18,998 20,180
sodium magneshim ‘ -) g‘ ‘elf alumnium shicon phosphons Suitur chiorine argon
1 12 O, 13 14 15 16 17 18
. a s 1 -
Na | Mg Al|Si| P | S |CIl|Ar
22.990 24.205 26,962 28,086 30.974 32,066 35453 39048
potassium caldum scandium litanivm vanadivm chromium | manganesa iron cobalt nickel copper zinc gafum germanium arsenic salenium bromine krypton
19 20 21 22 23 24 25 26 27 28 29 30 3 32 33 34 35 36
K | Ca Sc|(Ti| V|Cr(Mn|Fe|Co| Ni|Cu|(Zn|Ga|Ge|As|Se| Br| Kr
39.008 40,078 44,966 47867 50.942 51,996 54.938 55,845 58933 58,693 62,546 6539 69,723 72,61 74,922 78,96 79.904 83.80
rubldium strontum ytirum Zirconum niobum | molybdenum| technetium | ruthenium rhodium palladiom sliver cadmium ndum tin antimorny tellurum lodine Xenon
37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
Rb | Sr Y |[Zr |Nb(Mo|Tc|Ru{Rh|Pd|Ag|(Cd| In [Sn|Sb|Te| |I | Xe
85468 87.62 88.906 01.224 92.906 95.94 98] 101.07 102.91 106.42 107.87 11241 114.82 118.71 121.76 127.60 126.90 131.20
caosium barium Iutetum hafnium Lantalm wungsten rhenivm osmum Fidivm patinum oold marcury thallium lead bemuth polonium astatine radon
55 56 57-70 7 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86
Cs(Ba| * |Lu|Hf | Ta| W |Re|Os| Ir | Pt |Au|Hg| Tl |Pb| Bi | Po| At | Rn
132.91 137.33 174.97 178.49 180.95 183.84 186.21 190.22 192.22 195.08 196.97 20059 204 .38 2072 208.98 1209] 214 1222
franclum radium lawrendum |ruthefordum|  dubnium | seaborgium bohrum hassium meltnerum | urunnlium | unununium | ununbium unusquadium
87 88 89-102 103 104 105 106 107 108 109 110 i1 112 114
Fr{Ra|**| Lr| Rf |Db|Sg | Bh| Hs | Mt |Uun|Uuu|Uub Uuq
[223Y [226] [262] [261] [262] [266] [264] [269 |268] [271] 1272) [277] [259
lanthanum oarum praseodyrmiumy neodymim | promethium | samarum europum gadoinkim terbium Ayspeosiom holmium ebium thidium ylterbum
*Lanthanide series 57 58 59 60 61 62 63 64 65 66 67 68 69 70
La|Ce|Pr{Nd|Pm|Sm|Eu(Gd|Tb|Dy|Ho| Er |[Tm| Yb
138.91 14042 140.91 144.24 1145 150.36 151.96 157.25 158.93 162.50 164.93 167.26 168.93 173.04
actnium thonum protactinum uranium neptunium phtonium amencum cunum berkelium | calfornum | enstenium fermum  |mendeleviom|  nobelium
** Actinide series 89 20 91 92 93 94 95 96 97 98 99 100 101 102
Ac|Th|Pa| U |[Np|Pu|Am(Cm|Bk | Cf | Es|Fm|Md| No
[227] 232.04 231.04 238.03 [237] [244] [243) [247] [247] [251] [262] [257] [259] [259)




