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Electromagnetic radiation

Electromagnetic Radiation

Energy that travels through space as waves
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Wave of energy
It can travel through empty space.

The Electromagnetic Spectrum

Detected by our
e@yes or instruments
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s0  7.39% 1.27% 8.35% 634.6 A daadle,
£.£00 a0 (1.93%) (0.49%) 0.03% 2,337.3 A ASgia) clasdl)
8,400 300 15.72% 0.63% (1.11%) 1,418.2 v il
200 (2.19%) (0.19%) (0.06%) 2,122.5 v i
8,200 =
100 27.48% 639%  (0.68%) 2,483.2 v ol ] .
= = Aagl) Jyladll & ydi'ga
8,000 LA S U R OT TN DR N BRINeL VDRI 0 161% 098%  (0.08%) 2,062.0 v i) 205 [ 206 |
5 OB B &8 8 &8 # B B &8 &8 § &g . : —
S § & S § 8§ & & & § § & & (2.70%) 4.11% 0.36% 1,868.7 A Al cladd 457.6 328.3 1.6% 504.1 (e cbe) Adghaial) el
[-3 ] > o < ) & s > S 3 ° %
¢ o 2 4 S & = < 3 3 < 3 1141.23%  (5.47%)  (3.21%) 11,829.2 v Lia gl 435 106.2 85.4 10.5% 1443 (18 o) Mg i) Al
(8.05%) (2.14%) 0.00% 360.5 = adlia 23,326 21,774 15% 32,461 clliall s
B2 | Ayl | didelaa | ] e I R ; 2 ) || B20RGE || e el s e )
L gl e e I A S vy e i) Lyl S | s L | dadl = = i) eyl sie OO g |l - - il
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S| e (& * A (agen il (&0 i) (%) | () Ao || G| e | (& 2 A (o il | (2 ill) | (%) | (c8) Aauu S| e g ) (S0 ill) | (%) | (o) o
0.084 0195 69 087 158 0.0% 161% 0 0 0% 00 0104 = (Wil [1.072 1639 1195 111 64 56% 1% 0 0 0% 00 1201 = Labw| [ 0797 1.063 7,9682 176 136  4.0% 13% 1612 1400 -01% -1.0 0.868 V by
0.149 0471 350 172 NM 00% 116% 795 190 0% 1.0 0239 A  LJ (0158 0321 164 203 257 0.0% 23% 4 1 4% 100 0.260 A G8( | 0304 0370 14589 172 262  26%  23% 5146 1,794 0% 0.0 0348 = gl
0171 0.249 20.4 108 205 00% 50% 83 15 1% -1.0 0487 V  (wul (0543 1272 2355 433 347 00% 68% 2857 1,840 -1% -8.0 0.647 V GaéW||0451 0700 1,161.4  1.44 9.4 6.7% 1% 48 25 1% 7.0 0530 A jkad
1165 1.250 286 NA NA 01% 28% 10 12 0% 0.0 1213 = cu,diul(0.217 0498 157.5 1.80 21.6 2.3% 149% 3426 1,212 0% -1.0 0354 V agdy Jdsff| 0257 0334 8383 120 123 33%  23% 7,887 2411 2% -50 0305 V !
4013 121 182 3.3% 111,812 21,494 1.0% S (/0102 0.154 266 071 291 27% 37% 1,993 249 4% -50 0423 V  clajial| 0242 0282 484.5 128 148  29%  62% 5714 1471 0% 00 0258 = s
0176 0.256 107.5 079 7.3 92% 105% 6223 1212 -1% -1.0 0495 V 48| (1320 1.905 369.2 974 17.8 51% 30% 782 1328 1% -220 1.678 V  5jall [ 0.181 0233 7736 090 210  33% 12% 1532 279 0% 0.0 0.481 = oy
0230 0.310 1371 087 142 73% 3% 57 15 1% 3.0 0270 A cDuged| (0244 0442 1241 118 199 24% 8% 1372 403 6% 180 0295 A sl [ 0720 0807 152233 262 233  3.1% 10% 483 3732 0% 00 0770 = iy
0322 0.469 258.4 192 402 0.0% 115% 41,427 17,531 10% 38.0 0.433 A | [0.085 0180 18.0 1.38 NM 0.0% 556% 38,966 6,100 -6% -10.0 0.150 V &S ,digél | 0617 0697 3,294 318 304  1.1% 7% 701 464 0% 1.0 0.663 V s el
0.244 0.346 2335 113 135 85% 46% 3350 981 3% -9.0 0.293 V el (0179 0296 144 217 175 00% 86% 465 128 1% 2.0 0275 A  JA|[0263 0306 1,289.4 157 241  1.8%  24% 2351 642 0% 1.0 0273 V dydi
0.072 0.094 3934 060 342 0.0% 28% 2872 220 -1% 0.8 0.076 V ajléal(0.875 1.082 3250 318 126 59% 409% 735 662 0% 1.0 0901 A RH 32327 157 210  34% 2829 12218 -0.2% gl
0.056 0.095 411 086 NM 0.0% 78% 8704 771 -2% -1.6 0.088 V  Jalu|0.711 1.045 2668 7.03 27.0 1.8% 37.2% 747 719 1% 80 0970 A g |0.169 0287 250 258 558  0.0%  261% 767 191 4% 110 0247 V )i
0.066 0.109 40.3 094 NM 0.0% 194% 12948 1311 -1% -1.3 0401 V &) 1,673 203 208 2.7% 51,348 12,643 (0%) Tsgiayl clardl| [ 0.535 0.800  139.0 122 129  56% 2% 0 0 4% 290 0769 A Ay
0290 0.381 306.8 140 196 06% 66% 41,053 12891 3% 80 0319 A  olji| (0502 0642 2,678 192 81 84% 14% 3378 2098 -1% -6.0 0.619 V Gal| 1275 1.885  148.2 259 9.9 6.0% 0% 2 3 0% -20 1528 V Sl
0128 0179 727 066 164 55% 17% 929 134 1% -1.0 0144 V  S,all (1193 2156 858.0 152 142 87% 2% 7 12 1% 260 1712 V 4[| 0186 0323 11.8 5.33 NM 0.0% 158% 43 11 0% 0.0 0261 = &iecy
0136 0.195 352 133 NM 0.0% 122% 2494 395 1% 1.0 0160 o lius| 0558 0.769 607.2 277 17.7 6.3% 19% 1529 935 1% -6.0 0.608 V cu | 0.136 0293 651 075 6.8 26%  84% 1,298 330 2% 50 0.257 A gy
0.098 0.168 59.8 1.74 146 0.0% 393% 9,246 1,256 -1% -2.0 0.134 V . Ag¥) (0441 1.954 1933 2193 NM 0.0% 30% 46 84 2% -35.0 1.800 V  (uiaa(| 0231 0313 151.8 176 193 11%  110% 2,732 727 2% 40 0268 A Gat)
0401 0.831 3545 7.02 NM 0.0% 27% 4,887 4,001 9% 720 0872 A ) 4337 234 142 8.4% 4960 3,129 0.6% aNlai) 541 247 129 41% 4,842 1,263  3.0% Ly
0.180 0.304 197.2 171 167 25% 146% 1012 301 2% -6.0 0297 Vv  ckei (0400 0586 106.0 0.65 17.0 86% 5% 1 0 0% 1.0 0.445 A & cus(| 0405 0709  27.0 126 174 12% 10% 75 31 2% 9.0 0415 A oS
0.060 0.097 180 124 193 00% 121% 707 52 0% 0.0 0.074 = ¢k (0710 3.107 397.3 140 111 00% 0% 1 1 3% 500 1400 V amiil| 0519 0742 4156 1.81 154  3.4% 34% 934 688 0% 1.0 0740 V (ks
0201 0406 29.6 212 NM 00% 122% 352 83 2% -5.0 0234 V sl (0609 0873 180.0 1.00 81 41% 3% 0 0 0% 00 0720 = «ad||0702 1485 787 218 149 51% 0% 0 0 0% 00 0780 = @)
0118 0.190 449 153 426 00% 67% 694 127 1% 20 0483 v &g [0.159 0213 426 080 95 84% 39% 216 37 1% 20 0474 V  &dy 521 181 154  3.4% 1,000 719 10.8% Ll 30
0148 0.232 705 106 291 49% 43% 854 178 2% 5.0 0.206 V sl (0321 0475 1214 108 62 42% 0.6% 50 18 0% 0.0 0355 =  dde¥l|[0.137 0282 543 152 213 11%  75% 746 202 0% 1.0 0271 A duagadll
0.098 0202 484 112 NM 1.0% 340% 3865 723 1% -1.0 0.187 V Gakiby|0.130 0.682 1125 7.38 NM 0.0% 1666% 18,750 12,400 7% 47.0 0.675 A JASi Jgi| [ 0319 0457 2745 121 217 18% 5% 11 4 4% 140 0385 V el
0237 0403 646 347 NM 00% 39% 12308 385 -1% -40 0289 V oiSigl(0.076 0165 142 262 116 0.0% 263% 1,595 205 -2% -2.0 0.429 V @l | 1627 2280 350.6 112 169  41%  29% 2415 4078 0% 40 1684 A <M
0.090 0.154 253 113 NM 0.0% 136% 1287 157 2% 2.0 0422 V [ [0.191 0191 285 078 7.0 104% 0% 0 0 0% 0.0 0191 = idgl|0610 0882 1225 154 149  40%  83% 1,859 1152 1% -50 0.618 V Ol
0308 0.727 80.4 170 86 0.8% 258% 2073 1227 1% 3.0 0590 A 5 1,002 1.04 95 84% 20,613 12,662 6.4% o) || 0542 0770 611 081 287  6.6% 19% 17 71 1% 7.0 0610 A 2
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0.023 0050 10.8 998 NM 0.0% 462% 5430 184 -1% -0.2 0.034 V i) [0.298 0424 485 021 28 00% 512% 4855 1,807 1% 20 0374 o daiie||0091 0221 189 251 NM 00%  204% 8210 1783 2% 50 0210 A Gdlaa
0352 0.525 263.9 146 7.4 48% 51% 1538 789 1% 7.0 0517 A s [0.199 0316 3862 1.86 NM 00% 24% 1836 501 -1% -2.0 0270 V  Bbadis[0.090 0639 211.8 6.87 NM 00%  116% 4437 2784 7% 420 0.641 A S
0.753 1.525 255.0 0.68 146 3.8% 0% 1 1 4% -55.0 1275 V (sl (0.063 0148 288.3 110 NM 00% 143% 3685 484 0% 0.0 0432 =  4iky/| 0198 0.296 1027 118 354  35% 37% 10,045 2,796 8% 20.0 0.286 A shdldih)
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