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T he origin of spectral analysis: the analy- 
sis of mineral waters. In Europe health 
spas and community baths have been 

fashionable for centuries, tracing back to 
Roman times Figure 1). We have seen in a pre- 
vious HEXAGON article that Paracelsus visited 
several mineral baths-including Bad Pfifers 
and Bad Liebenzell (see map, Figure + a n d  
wrote reports on their healing p~wers!~ When 
Joseph Priestley reported in 1767 that he had 
synthesized a synthetic carbonated water in 
Leeds, England, (proposing it as a cure for 
scuy).' he called it "artifad Pyrmont water" 
after the famous springs at Bad w o n t ,  
Germany pigure 3). Another well-known 
Kunentrum (health resort) in Germany was 
Bad Diirkheim (Figure 41, h e  water was 
analyzed in 1861 by chemjst Robert Bunsen 
(1811-1899) and physicist Gustav Robert 
Kirchhoff (1824-1887). Using their newly- 
foundedscience of spearal analysis at the nea- 
by University of Heidelberg they discovered 
two new elements, cesium and mbidium. in the 
Bad Diirkheim waters.% Thee were the b t  
elements to be discovered spedmsmpicayl. 
Today as one enters the Altstadt (Old City) 

.of Heidelberg one is greeted by a towering 

Figure 1. Community bath at Bad Pfifers in the 16th centuty, exhibited in the Pnracelsus Museum, Bad 
Pfhfm. Switzerland (N 46" 58.46 E 09" 29.26). The t h m l  baths at Bad Pfifers hold at 37" C. 
Pamcelsus wote a report on these baths, deeming thon'pt and healthy." 

statue of Bunsen (Figure 5). Directly across the 
street stands the medieval buildingwhere spec- 
troscopy was born (Figure 6). In spite of the 
assertion of August Comte (1798-1857) that 
mankind would "never know anything of the 
chemical nature of planets and the stars,"'upon 
their invention of the spemoscope in 1859 
Bunsen and Kirchhoff quickly identiiied half a 
down elements in the sun. 

" L I m m ' 8  greatest diseavery Kirchhoffff5 
While still a eraduate student at the Univers'i 
of ~bnigs& (1842-1&47), Erchhoff had 6- 

mulated the laws of circuitry which have been 
in use in electrical engineering for over a centu- 
ly and a half? He accepted a position at the 
University of Breslau (1850-1854; now 
Wmclaw, Poland) where he met Bunsen.' He 
followed Bunsen to Heidelberg where the two 
initiated their suerrsshrl collaborative work.* 
Thereafter Kirchhoff moved on to the 
University of Berlin in 1875 to accept a chair of 
theoretical physics.." 

Kirchhoff is celebrated for hisThree Laws of 
Speetros* (1859-1%2) which he formutat- 
ed in Heidelberg. In these laws he differentiat- 
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