§13102. Photobiochemistry

LI} The World of Radiokion

. Light ~ what is i# anywoy? A poiatike elemeatory particle, like o bullet of energy (#hephoton)? Or i light g,,,m: described a8 “4""“"’“"‘3
elcc+roma.3ncﬂc woaxe, @ distvrbance oF the 2¢cro-field state of Hhe emply vacvum, like a npple on the sea?

i L:,H has features of hoth! Dq,ud.aj on the sivahon, it may be mare useful 4o Consider ths porticle-ness or wave-ness.

0. Individval photons interact with indindval molecules (Hhey are absorbed and emdted, raising and lowering the encr gy of He
molecule respeckively). Although i is easy +o imagne what a.wave that is halP ag intease looks like, this is where 'M.e
Partcle-ness comes into pla.y; o meolecule u&& eXcess energy connot 3f.+ nd of i+ by umH-.nj “half & H‘uf rh{.o,,”, Tris
on o.ll~or-na%if3 {ku\j, and whole~number QM*'“ of Pl.ofo,.s are exchanged in all interachons of light with matber.

. Bach photon casries an encrgy Ezhv where h is Planck’s conshant (6.626x10 Tovle-seconds) and vy is the Frequency in Herda (or

Complete cycles persecond). - g, ¥ e
B- Whatdoes ¥ mean and what does i+ have 4o do with Hhewarcleagthy K2 %
. I ¢

A sworm of photons acts bke a smooth wave o#llgm- (which is dectromagrehc radiation), on “"939"%

And all light sovrces yov ore Familiar with spit out rilllons ©F #rillions of photens, Meanng Hacirn fnd.‘viduah}y is - T

Nt easy Jo sec For yourseif Therc 15 also o Magrebrc feld of the

AP"" ’h“:‘ "20 P::':“i 0‘1 Oi"::t:{cnegy/ﬁquency/wudugﬁ ends vp Iooh'ns Something like +his: k) :‘:d ov-l-l ;v:*':. :52
Eee T ~c EFis the strengh of Hhe eletric fickd ab some placc in Hhe X dirnechon. For #is cxomple
# ponds in the y direchon. Chargel obyecks feel Romce when an electre feld i preseat; and

s ,
% nf. ] T dnefddis defined o be apas.mp.aa:.\kyammwmh.emma@cu:ﬁx.u

This whole waveform (Which contraves on pa#t my erlrﬂ) glides a.‘onj the X axis at the qxd of light ¢ (~3x10? .‘/s)
A is the distance ot which Featunes of 4he wave (peaks and valleyr) repeat themseives. The wave tavels Apergyde.
Q: Bwhihh_, the point P on dhe x-axast what on.‘l'dwsd blob with some mass was er\)g +here? What wovld it do?

A Thwould shake back and Forth oF exachy the Hrequency y; respanding +o the Force fike o kid being pushed back and
Forth oA a.swing. ¥ it then the number of complote cyaes of mohon and +he. number of cycles of light wave oscullabon Hhat
Pass per seconds ard as a. resvlt, ¢2Qv. So fhe enorgy aPa:-gle proton can also be interpreted in the wowe proture, *"""3“ .
ite Justas a Macroscopre object- (ke o metal ball respands‘ 4 an os:.ma‘hng electric field 17 shrhng to shake, quantum systems
like molecvles (themselves Consishng of charge-carmying Nudlel and electrons) respond -+ light; bt can oaly do o by Moving between
iL*Mg__Mml: Level Structure is arguably a signatvre oF quantumness ia general.
iiis The 3op Crossed between dwo encrgy levels by absorbing or uv.iHmj A photon is the energy of fhe Com:spond.‘ns Photon, and photuns
that are mismatcied 4o these encrgy differences do not effect transthons between quantum states, Tn effect, shooting photun
at Sample/shining light on i and measvring ahsorbance, emisslon, flusrescence elc, directly prodes the qrontvm strocture
oF mattenr, a‘ndudmj its elcctron arbhals, which arc responsible Ror Hs botdv'g and l‘utch‘rdy.
a: s is an eahne discipline of chemistry called Spectroscopy, which is lauyel)' respansidblc for ovr Mmdtng of how molecwles
e put 'losd‘\w
b. “"\e obsorption of v::oblc-PmQuuoy photoas is responsible for oyr esdre Peregptvon of eolor: And; as wall be shown, there
5 an eabire Universt of Lolons"heyand ROYGBIV, fanging #rom Vltralow freqvency radio wares 4o lebhal gamma. radahon.
c. P"°+°°“°’“"+'7 is the delberade yge of photons, usua;ll;, visble or vitrow/olet (rda.hval;r h'gl\ enagr), 4o -hqs er movements
of electrons between orbitaks, leading +o e breaking or +he formation of bonds. _ J

. Mockmwhy/ quantum ckmld'ly and spectraspy achoined o fhe Ju:pwl- level.
d Fora system o respond +o light; as in #he case of . macrascopic object, the transiion has to Somehow redistnbute charge
ot a magactic part of the system (una. the magnohe field component of L’SH-). . N




kind of In‘sh-l- on the clecmeQBnd-'c spectrum, there is an assoclated kind of physiead prgcess, o kind of internal strvcture, an energy scale,
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