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Sir Frederick William Herschel (1738-1822) was born in Hanover,
Germany and became well known as both a musician and

as an astronomer. Their work resulted in several catalogs

of double stars and nebulae. Herschel 1s famous for his discovery
of the planet Uranus in 1781, the first new planet

found since antiquity.

Herschel made another dramatic discovery in 1800. He wanted to know how much
heat was passed through the different colored filters he used to observe sunlight. He
directed sunlight through a glass prism to create a spectrum (the rainbow created when
light 1s divided into its colors) and then measured the temperature of each color.
Herschel used three thermometers with blackened bulbs (to better absorb heat) and, for
each color of the spectrum, placed one bulb 1n a visible color while the other two were
placed beyond the spectrum as control samples. As he measured the individual
temperatures of the violet, blue, green, yellow, orange, and red light, he noticed that all
of the colors had temperatures higher than the controls. Moreover, he found that the
temperatures of the colors increased from the violet to the red part of the spectrum.
After noticing this pattern Herschel decided to measure the temperature just beyond
the red portion of the spectrum 1n a region where no sunlight was visible. To his
surprise, he found that this region had the highest temperature of all.
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% 1 he above image shows the
% temperature before the

B thermometers are placed in

the spectrum. All 3 read 76

degrees, which is the

outdoor shade temperature.

Final readings are:
blue: 80 degrees
yellow: 83 degrees
infrared: 86 degrees




Designation Abbreviation Wavelength
Near-Infrared NIR 0.78-3 um
Mid-Infrared MIR | 3-50 um
Far-Infrared FIR _ 50-1000 um
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YabTpaduoseroBoe u3JyudeHue

In 1801, Ritter after hearing about the discovery of

"heat rays' (infrared radiation) by William Herschel
(in 1800), Ritter looked for an opposite (cooling)
radiation at the other end of the visible spectrum. He
did not find exactly what he expected to find, but
after a series of attempts he noticed that silver

chloride was transformed faster from white to black

when it was placed at the dark region of the Sun's

spectrum, close to its violet end. The "chemical rays'
found by him were afterwards called ultraviolet

radiation.



OrnvHa BOrHbI
B HaHOMeTpax

BnvxHun 400—300 HM

HanmeHoBaHue

YneTpacuoneT A, ANMHHOBONHOBOU AnanasoH | 400—315 HM

CpeoHun 300—200 HMm
YneTtpaduoneT B, cpeaHeBONHOBOW | 315—280 HM
AdanbHuun | 200—122 HM
YnetpadguoneT C, KOPOTKOBOMHOBOW | 280—100 HM

JKCTpeManbHbIA ‘ 121—10 HM



PeHTreHOBCKOE U3JIYYECHHUE

¢ There is no history,”’ he said. ““I had been for a
long time interested in the problem of the kathode rays
from a vacuum tube as studied by Hertz and Lenard.
I had followed theirs and other researches with great
interest, and determined, as soon as I had the time,
to make some researches of my own. This time I
found at the close of last October [1895]. I had been
at work for some days when I discovered something
new.’’ ,

‘¢ What was the date ? "’

‘“ The 8th of November.”’

‘¢ And what was the discovery ? "’

¢“] was working with a Crookes’s tube covered by a
shield of black cardboard. A piece of barium platino-
cyanide paper lay on the bench there. I had been
passing a current through the tube, and I noticed a
peculiar black line across the paper.’’




i N e
Hand des Anatomen Geheimrath von Kolliker.
Im Physikal, Institut der Universitit Wirzburg

mit X-Strahlen aufgenommen

Hand des Anatomen Geheimrath von F1G. 139
Kolliker,radiograph,bone,xray,Josef
Albert,1895

¢¢ What of that ?”’

“‘ The effect was one which could only be produced,
in ordinary parlance, by the passage of light. No light
could come from the tube because the shield which
covered it was impervious to any light known, even that
of the electric arc.”

¢¢ And what did you think ?”’

“1 did not think; I investigated. I assumed that
the effect must have come from the tube, since its
character indicated that it could come from nowhere
else. I tested it. In a few minutes there was no doubt
about it. Rays were coming from the tube, which had
a luminescent effect upon the paper. I tried it success-
fully at greater and greater distances, even at-two metres.
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F1G. 150.—Hand of full-grown Woman.
F16. 149.—Hand of Child, aged eleven years, (Photo. by Mr. F. W. Giglord).
(Photo, by My, F. W, Gifford),

F1G. 151.—Hand of Professor Rt, Hon, Lord Kelvin,



F16 153.—Hand of Rt. Hon. Sir Richard Webster, M.P,




Wavelength ] pm 100 nm 10 nm 1 nm 100 pm 10 pm 1 pm 100 fm
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visi [ light
ultraviolet light hard X-rays

Photon energy l1eV 10 eV 100 eV 1 keV 10 keV 100 keV 1 MeV 10 MeV
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The first X-ray experiment was performed by Max
von Laue in Munich in 1912. Von Laue surmised
that, 1f X-rays were waves, they would have rather
short wavelengths (on the order of 1 x 107! m)
and the dimensions of the objects in crystals
would be the appropriate size to produce the
phenomenon of diffraction. He exposed a crystal
of copper sulfate to X-rays and recorded the
diffraction pattern on a piece of photographic film:
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X-ray diffraction of Beryl, Laue method
’ . K]
’



Kpucraiibl ABJIAOTCA IUPPAKIMOHHON PelIeTKON I PEHTICHOBCKUX
JIyueu, 0O3TOMY PEHTICHOBCKOE U3JIyYeHHe, MONaaas Ha KPUCTAJLI,
OTPAKAETCH O] ONpeAeJeHHbIM IM(PPAKIMOHHBIM yIiioM. U3i1yuyeHnue
MOKET UMETh OJHY JAJUHY BOJHbI (MOHOXPOMATHYECKOE U3JIyUYeHUE) UIIN
CHEKTP JJIUH (MOJIUXPOMATHYECKOE WM 0es10e U3JIy4eHue). YroJl
AUPPAKIMY U JJIUHA BOJHbI U3JIYYCHHUS CBA3AHbI NOCTOSAHHBIM
cooTHoueHueM (ypaBHenue Byab@pa-bparra). B 310 cooTHOIeHHE
BXOJAMT U PACCTOSHUE MEXKIAY ATOMHBbIMH IIOCKOCTAMU. Takum odpasom,
PacCTOSIHME MEKIAY ATOMHBIMM IJIOCKOCTAMM M, B 001IeM cJIyuae,
PacnojioKeHue aTOMOB B KPUCTAJLJIE MOKHO OIPeIe/IuTh, U3MePsd
aupakuuoHHbie yribl. s 00pa3uos, COCTOSIIUX U3 OAHOTO
KPHUCTAJLJIA (MOHOKPHUCTAJLJIBI) M U3 00JIBIOI0 KOJINYECTBA KPUCTAJLJIOB

(MOJIMKPHUCTAIIBI), Pa3pad0TaHbI PA3JIMYHbIE METOAbI AHAJIU3A.



IIpu chreMke JgayarpaMMbl MYyYOK PEHTIEHOBCKOI0 M3JIYYCHUS MAAaeT HA
KPUCTAJJI U JU(PPAarupoBaHHOE U3JIyUYEHHE TAaeT HA IUVICHKE, NePIeHIUKYJIAPHOU
NEPBUYHOMY MYUYKY, CHCTEMY NATEH, COOTBETCTBYIOUIUX OTPAKECHUAM JIy4ei ¢
PA3JIMYHON AJIMHOU BOJHBI OT Pa3JIMYHBIX IVIOCKOCTEeH. PacmosioxkeHue nsarex
3aBHCUT OT KPUCTAJLIMYECCKOU CTPYKTYPhI KPUCTAJLJIA U €r0 OPUEHTUPOBKHU 110
OTHOLICHHMIO K MEPBUYHOMY MYUYKY JIyUYeH.

IIssTHA Ha Jay3rpamMMe 00pa3ylOT JIJIMIICHI M THIIEP00JIbI, IPOXOASLIUe Yepe3
LEHTP Jiay3rpamMmmbl, [10 pacnos10keHuI0 3JJIMIICOB M MATEH MOKHO ONPEIeIUTh
OPUEHTUPOBKY ATOMHBIX IJIOCKOCTEH OTHOCUTEIbHO MOBEPXHOCTH KPHUCTAJLIIA,
JIJISI 3TOT0 YCTAHABJUBAIOT 00pa3el B ONpPe/IeJIEHHOM MOJI0KEHUH OTHOCUTEIbHO
MEPBUYHOIO NYYKA PEHTTeHOBCKHUX JIy4Yel (HanmpuMep, nepuneHIuKyJAspPHoO),
CHUMAIOT JIay3rpaMMy U CTPOSAT cTepeorpapuuecKyro NPpoeKmu0 Kpucrawia
(Kpyr, BHYTPH KOTOPOIr0 OTMEYEHbI MPOCKIIMH HOPMAJIEH K ATOMHBIM IJIOCKOCTAM
Kpucrasuia). Paspadoranbl MeToabl TPAHCPOPMALNUU PACIIOI0KEHUS MATEH HA
JlayarpaMmme, mo3BoJISIIOIIME ONPEAEIUTh YIVIbI MEKAY 0ChI0 00pa3ua u
OCHOBHBIMM KPUCTALIOTPAPUUYECKUMHA HANPABJICHUAMM B KpUCTAJLIE, T.C.

onpeaeJuTh €ro OPUEHTHPOBKY.



A. ONHLWITEeNH
(1879 — 1955)

> el “...MPe80CX00HbIU y4ebHUK hU3UKU P. ®enHmaH
O.[. XBonbcoH XeornbcoHa” (A. SNHLLUTENH) (1918 — 1988)
(1852 — 1934)

Ecnu Bce aBmxyuineca yacel
3amMeansarT CBOM xo[, ... HaM
OCTaEeTCcsl TONbKO cKasaTtb, YTO
camo Bpewms, B onpeaerieHHoM
CMbICIe, Ka)XeTcsl Ha
OBWXYyLLEMCSA Kopabne

3amMeJ1IeHHbIM.
18

Hacbl — 3TO PU3n4eCcKum
NHCTPYMEHT; ... TOBOPUTb O TOM, KakK
byaer BecTn cebs ... pusnyecknu
WHCTPYMEHT MpU TEX YCNOBUSX, C
KOTOPbIMU UMEET AENO TeopuUs
OTHOCUTENBHOCTU, MO MOEMY
MHEHWIO, COBEPLUEHHO HEBO3MOXHO.




