
EXPERIMENTAL DETERMINATION OF ABSOLUTE 
INTENSITIES IN THE SOLAR XUV SPECTRUM (*) 

b y H . E . HlNTBBBGGER 

(Air Force Cambridge Research Laboratories, Bedford, Massachusetts, U. S. A.) 

RrisuMis. — On passe en revue les problemes expe'rimentaux lids a la mesure absolue des rayonnements Hectromagni-
tiques dans VUV lointain (E. U. V.) et les rayons X mous (regions d&sign&es ensemble comme region XUV). On 
evalue de fagon critique les donnfos d6ja obtenues a bord de fusdes et de satellites et les projets et objectifs de futures 
observations spatiales. Les nombreux problemes qui se posent peuvent se diviser en deux grandes categories : a) ceux 
lies aux mesures photomdtriques absolues et MUrochromatiques au laboratoire dans la region XUV, b) les pro­
blemes spdcifiques pose's par les objectifs de la physique solaire, en tenant compte des limitations imposies par la 
technologie spatiale actuelh. Dans le %>remier domaine (a,) on insiste sur les progres regents vers les ddtecteurs 
d'ionisation plus stirs et ne nicessitant pas Vusage de sources 6talons. Dans le second (b) on souligne le besoin 
immidiat d? experiences plus pricises et plus systdmatiques, que celle de la p&riode actuelle, que Von peut qualifier 
d'exploratoire. 

ABSTRACT. — Experimental problems of absolute intensity measurements of solar electromagnetic radiation in the 
extreme ultra-violet (EUV) and soft X-ray region of the spectrum (designated cumulatively as " XUV " for 
brevity) are reviewed. From an evaluation of existing rocket and satellite data together with existing projects and 
goals of future observations from space vehicles, it is suggested that the numerous associated practical problems be 
devided into two major areas, namely (&) the general experimental art of heterochromatic absolute XUV spectropho-
tometry in the laboratory and (b) specific problems characteristic of the objectives of solar physics as well as existing 
restrictions of space technology. Within the first area (&) emphasis is placed on recent progress toward justified 
reliance on ionization detectors without necessary connection to source standards. For the second area (b), em­
phasis is placed on the immediate need to have existing exploratory observations followed by a new phase of more 
systematic experiments of increased accuracy. 

Pe3WMe. — IIpocMOTpeHH 3KcnepHMeHTajiBHHe npo6jieMH cBa3aHHHe c a(5cojiiOTHHM H3MepeHHeM ajieK-
TpoMarHHTHtix H3Jiy*ieHHfi B flajiLHeflmefl yjiBTpa$HOJieTOBofi otfjiacra (E.U.V.) H MarKHX jryqefl X 
(ofijiacTH o6o3Ha^eHHHe B COBOKYBHOCTH KaK oCtoacTB X.U.V. ) . KpHTH^ecKH oijeHeHH #aHHHe yace 
nojiyqeHHHe Ha 6opTy paKeT H cnyTHHKOB H npoeKTu H ofoeKTH B H 6y#ymHX npocTpaHCTBeflBHX 
HatJjiiofleHHfi. MHororacjieHHHe CTaBamaeca npoCJjieMti MoryT (JBITB pa3aejieHH Ha flBe (JojiBmne 
KaTeropira : a) Te, KOTopne CBa3aHH c atfcojiiOTHHMH $0T0MeTpnqecKHMH H reTepoxpoMaraqecKHMH 
H3MepeHHHMH B Jia6opaTopHH B oCJjiacTH X.U.V. , — e) cnen;H$HqecKHe npoCjieMH, cTaBamnecH ofoeK-
THBaMH cojraeiHofi $H3HKH, yqHTBiBafl orpamiqeHHa HajiaraeMBie npocTpaHCTBeHHofi TexHOJiorneii 
HacToamero BpeMemi. B nepBofl ofoiacra : a) HacTaHBaeTca Ha HeflaBHeM nporpecce B HanpaBJieHHH 
^eTeKTopoB H0HH3an;HH (fojiee coBepineHHBix H He TpeSyiomnx ynoTpeSjieHHe HCTO^HHROB RJIX rpasyn-
POBKH. Bo BTopofi ; e) noflqepKHBaeTca He Me^jieHHaa Heo6xoflHMocTB OHHTOB (Jojiee TO^HHX H 6ojiee 
CHCTeMaraqecKHx Hemejra OHHTH HacToamero nepno#a BpeMeHH, KOTOPHS Moamo oxapaKTepH30BaTB 
KaK pa3Be#HBaTejiBHHfi. B corjiacnn c OpraHH3an;HOHHHM KOMHTCTOM KoJiJioKBHyMa H C ^OKT. 
THHTeperrepoM H *ITO6H H36eacaTB pa3MHoaceHHe Hay^Hiix nyCJjiHKaijHfi, 6HJIO pemeHo onyfljiHKOBaTB 
3^eCB JIHIHB TOJ1BKO pe3I0Me 3TOrO H3JI05KeHHH, CTaTBH C BHHCHeHHeM TJiaBHOfi CymHOCTH Ha 9Ty TeMy 
HaxoflHTca B no^roTOBJieHHH fljiH «Space Science Reviews ». 

(*) In agreement with the Executive Committee of the Symposium and Dr HINTEREGGER and also to avoid multiplying publi­
cations it has been decided to publish in this volume only the abstract of this paper. A more complete article on this subject 
has been written for Space Science Reviews, 1965, 4, 461. 
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Discussion. 

W. M. NEUPERT. — We have considered the use of 
synchrotron radiation for the calibration of extreme 
ultra-violet satellite spectrometers and have concluded 
that the use of the polarized synchrotron beam to 
calibrate a grating instrument which is then used to 
examine a source of unknown polarization may intro­
duce an additional uncertainty. As an alternative, 
we have used the characteristic radiation produced by 
electron bombardment of light elements at wave­
lengths of 113 A and below. 

H. E. HiNTEEEGOER. — The polarization of the 
synchrotron radiation is probably an advantage 
rather than a disadvantage, because this polarization 
is well-known and therefore one can indeed study 
effects of polarization as well as simply construct the 
case of completely unpolarized light from suitable 
experiments. With respect to solar EUV spectro-

photometers of the type using gratings in grazing 
incidence, I believe that differences in the polarization 
of laboratory test sources and the actual solar radia­
tion respectively have contributed only insignificant 
errors in the overall process of determining absolute 
intensities of solar XUV radiation. 

L. BIEBMAK. — What would be the best present 
value for the total flux of solar quanta with more than, 
say, 12eV(X < 1000 A) ? 

H. E. HINTEREGGER. — I think that the present 
value for the flux of solar quanta of photon energies 
greater than 12 eV is not drastically different from 
previously reported values. For present average 
conditions of a quiet Sun, I estimate that this value 
is of the order of 5 X 1010 cm""2 s"1, or, expressed in 
terms of energy flux density, about 2 erg cm""2 a""1. 
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