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GESTLEMES?- 

Considerinq thp, sole purpose in gcient i fie cont~orer~y* to  be 
the elucidsrion of ,fobsc.~rre points, 1 t r u d ,  illat snotfier letter on the 
Sbo\-e subiect will not hc considered r;ruperflrlous. 

ffraf. lTt~itt:~lier, irr his recent letters. has s~ lrqc~tcd that the 
absence of presru~.r-shifts in t h e  q>ectrunl oE the Sim may be 
ac-iwunt~d for in other \Y:I!-S tiIan the obvious oue, T ~ Z .  that 
pres<ures escceriing one atmosphere do not exist ill i-lie reversing 
, wr. 17. 

\\'liiie fu& recoq~iizing the possibility 'that premu~e-shift9, as 
detero~ined in t h e  Itlboratnrj-, nxty 11ot be strictly applicable, in a 
qua11 tits t ive sense, under solar conditions, I n~ust t i t  lie exception 
to - thr stntement t,hat " p r ~ s s ~ c  is wqll knorrr to produce 
different effects on spc~ctra according to the llrethotfs by a-hich 
t;tley are, protiucetl in the laboratory, k. 9. the effect on arc-spectra 
is not the  san.te ns the effect on spark-spectr:t." This-(foes not 
appear t o  repreqent the rien-s taken by those who have-it-orkrd at 
t ! ~  stfbject . In his classic$ researches on pressure-shifts, Mum- 
phreys compares the shifts measured by -4ndrrson in tho iron 
spark with his own results in the arc, and he calls attention tc, 
the genera1 agreewent between the tw-o, '( fihon-ing that preslrm- 
abfy neither the n3;tm-e of the surrounding gas, nor the mode of 
mntfering t,he stoms luminous, cfianges very greatly the magnitude 
of the shift " *. 

It is true that t7he inrestiptions of Hate and Kent on the spark 
nnder pressure indicate discordalrces in some cases ; buk Huin- 
pltreys, after referring to these, says : " The possible tiiffereace 
rJf pressure-shift of arc and spark lines is still an open question." 
This appears to be the las t  on the eubject, so far as I know, 
f f a1z.v urn-er results are Irnow~.n t o  Prof. Mybittaker, a reference 
to the111 might. haye been made. 

Ti:e nc%ole trend of Homphreys's admirnble research& goee to 
s l ~  ow that pressure-shifts are dependent upon the -fun damenf a1 
~wrup~rt  ion of atoms. Most interestiug relations are found between 
t h e  shifts aud the atomic weigh?, as well as the physical properties 
aF the elements. This being so, i t  would seem a pint-io~i improbable 
that different modes of exciting luaiinosity produoe different 
pressure-shifts. That ternlvpture differences are i~~effecti~e hw 
also h e n  ahonm by Humphreps : but 1 take it that Prof, Whittaker 
IIHA ahandonen his position in this respect. 

As to forces mting in opposition tct gravity, I do not think th& 
Prof. 'fVhittaker has fairly represented my views when he 
that, they srnoun t to aaping (' that the conditions in the chwpi~- 
sphere are unknowable.'' I cooeider that rt force, other & ~ n  
Eight-peesure, wting en nrakter eextaritu tb- tb@ phatpsphdre k&e 

* A-~f roph$p&uJ Jim rrc flG, qrvi. p, 3 9. 



been demonstrnted by the accelerating movements of prominencrs 
arid of comets' tails *, :~nd I believe that n narnerical determinat i~n 
of this force is quite within the range of possibility. 

But  there are solue i~dependent considerations which point to tr 
very much lower pressure and smaller pressure yt.u~licrrt in the 
reversing lager than is dern;ttldad bythe  gravitation theory aloue. 
r 7  f o tne~lt~oll otlig one: it seerns itlcunceivable tlriit any gas rat the 
base of the reveruiug layer, undgr a pressure of "marly tt~ouvarlclv 
of attnosplieres," or even hundreds, could elnit a discontiuuous 
spect,rurn consisting of fine lines. 

Finally, it may not be out  oE place to mestion here that indi- 
cations of pressure-shift are not entirely absent in the Sun. As a 
result of a large nuol ber of iuensures of lines in the spectrum of 
sun-spots, a stnall relative shit t  of those lines most aGected by 
pressure with respect to  the iiues lenst affected has been detected 
here recently ; and, contrary to precol~ceived ideas, the most af-  
fvcted liues iu alrllost dl cases are found to be shifted towards the 
violet, indicating a pressure iu the umbrs of about one-third of an 
atmosphere less t l~an  that in the surrounding regions, assumirrg 
tl~:tt the pressure-shifts observed by Llumphreys call be applied 
qus~ltitatively. Full detxils of these measures will  be pubhhed 
shortly. Pours faithfully, 

liodaikiinal Observatory, 3- EVX~SHED, 
1909, dug. 2. 
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