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TeprONIALCLKS OOARCHS KOMYHAALHO TOPHTORIAALHS
elaalsonsn Maroi axasemli HaYK Yepaine

.15:00 — ,Popmyna Cmakynu: yKpaiHCbKMM TreHin y

MaccauyceTtci’ (Bacunb Jlnnoseubkun,
y TepHoninbcbknn obnacHnn doHa iMeHi npodecopa
OnekcaHgpa Cmakynn).

4 15:30 — ,Bauntn, WOO6 nepemorTu: sK BUHaxoAu
iz Cmakynu pgonomaraloTb 3axucHukam” (HOpin
CKOpeHbKUN, TepHONINbLCLKUA HaLUioHaNbHUN

TEXHIYHUW YHIBEPCUTET iMeHI IBaHa yntog).

=116:00 — ,OnekcaHpgp Cmakyna — 3aCHOBHUK KBaHTOBOI
‘ opraHi4Hoi Ximii” (Onbra CninbHiYeHKo, [anuubkumn
Koneax imeHi Bayecnasa YopHoBona).
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ZEISS C Sonnar T* 50mm /1.5 ZM Lens

Leica M-Mount Lens
S, Aperture Range: /1.5 to /16

o
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ZEISS T* Anti-Reflective Coating

Manual Focus Design

e --...... d, y | You Pay: $1,261.00

——
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16 8 4;: _'.' : ; :

www.bhphotovideo.com/c/product/446177-EG/
Zeiss 1407 _067_50mm_f 1 5 ZM_ Lens.html



Carl Zeiss AG [DE] https://wwwzeiss.com/corporate/int/history/company-history/at-a-g|

TEISE Inpormatiomal Albciul TESE

- F— - 1
"'l;l Lla | © QA ol Wibararioral

Hisiong W ZE i 5t

Inrecredsion ared Technokogy Rasporcibilitg Carnogrs M erasroaim

Innovations

Here o will Tind an ovendes of B MasT impor

AR -1 1 - T 1
1902 A 1912
Tissari ke, e i ol thaa E T Lowrorss iy e ool ey or oyl Syl P
TR

1935

Patent for the coating technique developed by
Alexander Smakula to reduce reflections on glass

1922
- Length mearing madhing based on
; Eppensimn's principl

Farlin? Tor the coating bechnicue
coeloped by Aliandar Swakula i
e reflactions on glacs




http://www.zeiss.de/

Contact | Evw

Corporate Information

W e it visibl I Haorme [ B Cur Solutions Froducts Fress Farum
e Make [t VIsIDie.

quality of the company's binoculars. In 1935, the Zeiss employee
Alexander Smakula (1900-1983) invented the antireflective T-star
sarch » o coating (Carl Zeiss T'®) used to reduce the reflections on glass-to-ai
surfaces. [nthis way, the transmission of the binoculars was increase
an astounding S0 %,
e
You can find the many other improvements and inventions which hawe
made Carl Zeiss an innovative market leader for many decades unde
-+ The History of BEincculars at Carl Feiss.
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NONREFLECTING FILMS

In optical instruments like compound microscopes, ¢

1.1 of lenses are employed. When light enters the optical
B 4 9 of the incident light is lost in single reflection. Th
gets transmitted. The loss is even more for multiple reflections.
scope composed of four lenses, 30 9% of the incident light is re
intensity conditions, these losses are undesirable. Therefore, the
light due to reflection from an optical surface. To achieve this re

Engineering

e —— B T i

ate material having a proper thickness is deposited on the glass lv,m'l‘"a-:lﬂ Thl'i film is kn
film, discovered by the German scientist Alexander Smakula. I\_\l;l
| : To understand this fact, let us consi A
! R agating in a medium (air) of refractivi Tata McGraw-Hill
! l normally on a glass surface having n

I /

77, Fig. 1.21). If the intensity of the incid¢  Published by Tata McGraw Hill Education Private Limited.
u = :
f;;////////////W/////////////// #4=K1" he reflected light is I then accordiny ’ West Patel Nagar, New Delhi 110 008

T that relates the two intensities, we hav

Engineering Physics, le

E I, = [ﬁ] Caopyright © 2010, by Tata McGraw Hill Education Private Limited
' Myt i,

Fig. 1.21 Antireflection coating ; 3
g _|HF2"H -

—_=| —=—— 1.65
1 [.-“3 TH, ] [ .

For g, = 1 (air medium), g, = 1.5 (glass medium),

I, _(15-1Y
4 = 4%
1 1.5+1
Therefore, 4% of the light intensity is wasted in reflection and 96% of the intensity gets transmitted.

MgF, (magnesium fluoride) is an appropriate material for coating. Its refractive index is 1.38, which lies
between the refractive index of air and glass. If 4 is the wavelength of light used and y is the refractive index

https://books.google.com.ua/books?id=bXoLUAOWAagC&pg=SA1-PA31&lpg=SA1-
PA31&dg=MgF2+Smakula&source=bl&ots=jJlaK6JOES&sig=ACfU3U11AdpIDIrQNrwOz80BLapZfeINRw&hl=uk&sa=X&ved=2ahUKEwiG8tjzkr7TkAhUhmYsKHXP
DCnIQ6AEWEHOECAKQAQ#v=onepage&q=MgF2%20Smakula&f=true
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Qisuka i Texnika B YkpaiHi

Ak popmyna Cmakynu. MNpaui BueHoro cTe
Te3y BiTamiHie A, B2 Ta iH., a npouec T}

- BYINewuo Ha3uMeawTb Tenep iHeepcien Cu
¥ 1935 p. O. T. Cmakyna 3po0uvB BigKpWTTA, 3aBAAKW AKOA
WKTLCA B icTOpIl HayKkW, — Cnocib noninweHHa oNTUYHUX NPUCT
CyTb BIOKPWTTA B TOMY, WO NOBEPXHIO NiH3M BKPWUBAKOTL LWaf
3aBTOBLWKA 1/4 LOBMMHW Nafgaoyol XBuni (AecATi YacTKK MiKpl
BinbusaHHA cBiTNa Big NoBepxHi NiH3WM W BogHo4ac 36inblye
Le sigkpwWTTA cTano Benukum 3406yTKOM, age NMiH3M € OCH(
ONTUYHUX NPUCTpOIB (poToanaparis, biHOKNIB, Mikpockonis To

2000 p. 6ys oronowenuit IOHECKO pokom O. T. Cmakynu.

http://lib.imzo.gov.ua/wa-data/public/site/
books2/pidruchnyky-11-klas-2019/18-fizyka-
ta-astronomiya-11-klas/fizyka-riven-standartu-
pidruchnyk-dlia-11-klasu-zzso-za-red-
bariakhtara-v-h-dovhoho-s-o.pdf

Onekcanpgp Teogopoeny Cmakyna (1900-1983) — snpatHuiA yKpaiH-
CbKWIA Bi3VK | BUHaXIAHWK. BUKOpWCTaBLUKW NOHATTA KBAHTOBWX OCLMNA-
Topie, O. T. CMaKyna 3mir NOACHWTK pEIJII,iEILI,II-'IHE 3aﬁapBHEHHﬂ HpI.-"ICTa-
nie i BUBECTU KiNbKicHe MaTeMaTWyHe cni—~" ="~ ; o

||||||||||

I3I/IKA

PIBEHb CTAHLOAPTY

3A HABYAJIBHOKO NPOTPAMOIO
ABTOPCBLKOIO KOJIEKTMBY
Mig KEPIBHULTEOM NOKTEBA B. M.

3A PEQAKLIEIO BAP'AXTAPA B. T, AOBMON0 C. O.

NLARYHAHES B MapeE] INTEDHET Mat
ki hitn2imon gov.ual ta IMCTATYT Mogepkizaul aulory oosiTa hitps:fimzn, go.ua



¥ 1935 p. yvepaidcernil yueHEHH Omnekcanap Teomopoemu Cmaryma spo-
OMB BiIKPHUTTA — cIocif moJinmeHHA ONTHYHHX IPHIaIiB, IO JICTAB HA3BY
«npoceimaenna onmuku». CyTs BIIKPUTTA IOJATAE B TOMY, II0 HOJipoBaHY
MMOBEPXHI0 CKJIAHOL JiH3H NMOKPHBATh TOHKHM IIIAPOM TeBHOTO MATEepiay.
3aBIAKH ABHITY iHTepdepeHITil B i ToHKIiH mIiBmi BigdUTe Big DoMipoBaHOL MO-
BepPXHi CBIT/IO TacHThCA 1 GLIBIIE CBITIIA MPOXOAHUTE viepen. TakUX NOBEPXOHB
Ha ILIAXY CBiTJA, IO IPOX0IHTE Yepes CKJIaIHHHA IPHIal, IOCHTE 6araTto, ToMy
BTPATA HABITH KiJTBKOX BiZICOTKIE CEITJIA HA BiAOHUTTA HA KOMHIH 3 HUX IIPHBEJIO
6 mo ToTO, IO HA BHXOJ1l MH B:Ke Higoro He nmobaunan. JIiH3H € ocHOBHHM eJe-
MeHTOM Pi3HHX ONTHUYHHNX OpHIaMiE: doToaTTaAPATIE, MIKPOCKOIIR, TEJIECKOIIIE,
NePHCKOIILE, cTepeoTpyd, OIHOKIIIB, ONTHYHHX
OIPHCTPOLE 0 CTPLIENBKOL 30pol Tomo (Mas. 163).
TakuM 4YHHOM, Ile BiIKPHUTTA CTAJNO0 BEeIHKHM
HagOaAHHAM, AKHM KOPHCTYETBCA BCe JIOACTBO
i epOTOOHI, AK Ha 3eMJi, Tak 1 B KocMocl amasA
oTorpayeasHA 3eMIIi Ta iHINKHX ILIaHEeT.

3a JomoMoror iHTepdepeHIl Mo:KHA OIIHHTH
AKICTE MITI)YVBAHHA MOBEPXHI BHpoOY 3 TOUHIcC-
Tio 7o 1/10 goB:KHHEHA XBHIi, TOOTO 3 TOYHICTIO 0
10 %cm. [Ina nporo Ha MOBepXHIO, AKY NepeBip:a-
I0Th, HAKJIAJAIOTE ETAIOHHY ILTACTHHKY, OCBIT-
JHOTH 11 MOHOXPOMATHYHHM CBITJIOM 1 CIIOCTEpi-
raThb iIHTep(epeHIIIHHAY KAapTHHY. AKII0 AKICTE
MOJipyYBAHHA BHCOKA, TO HA IOBEPXHI BHIHO
napanenbHi iHTepdepeHitiai cmyru. drmnpo Ha

IIOBEpPXHI € HepiBHOCTI, 1HTepdepeHIIHI cCMYTH

BHEPHUBIKNIOTHCA. Man. 1635 06'eKTHBM
leryroTe cneniaibHI OpHIAgH — 1HTepdepo- 3 NPOCBITNIEHOIO OMTUKOIO

https://lib.imzo.gov.ua/wa-data/public/site/books2/pidruchnyky-11-klas-2019/18-fizyka-
ta-astronomiva-11-klas/fizvka-11kl-orofil-small ndf
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Technische Physik in Einzeldarsi
Herausgegeban von W, Malssnar und M. N

Einkristalle

Yan

A.Smakula

Springer-Verlag/Berlin - GaHingen - H
J.F. Bargmann / Miinchen
1962

A. Smakula. Einkristalle:
Wachstum, Herstellung und
Anwendung

Tom 14 3 cepii Technische

Physik in Einzeldarstellungen « s.. » we

W Kemix: ], Opt. Soc. Am. 40, 148 (1950).

Kristallverwerfungen ki
werden. Die Berlihrungs
eben und die Neigungswi
In Kristallen von groBen
Verwerlungen kinnen lei
nachgewiesen werden (Al

Die bisher genannten
wiirden auch dann aunftr

aufgel
unredr
Che
cinnel
meist
nach
in dies
der K
Wert |

I. Einleitung

die Bindung ist, um so kleiner der Radius. Auifallend ist, daB der
Unterschied zwischen der {S. 25 niber behandelten) metallischen und
der kovalenten Bindung verhiiltnismdBig klein ist. AuBerdem indert
sich der Atomradins mit der Zahl der nichsten Nachbam in gleichem
Abstand {Koordinationszahl K. Z.) und zwar nimmt er annihernd ab
beim Ubergang von?

B.Z. 12 zu K. Z. & um 3%

K.Z, 12 =n K, Z, 6 um 4%,
K. Z. 12 o K. Z. 4 um 12%

2.11 Atomradien der van der Waalsschen Bindurg
Da die van pER WaaLsschen Krifte sehr schwach sind (rund 1 bis
109, der elektrostatischen Krifte), sind die Radien verhéltnismiBig grod
und aullerdemn stark von den Bindungspartnern abhingig. Die vaN DER
Waarsschen Radien freten in den Gittern der Fdelgase und in KMolekil-
kristallen (bei denen Moalekiile als Kristallbausteine betrachtet werden

Tabdllc 1. Alemradien fir van dor Waalssche
Bindung in Adngsivim, (Mach Laves)

Atom-No.  Symbel i Badins | T!:I:l?r;r'éutw

, Skrifter

s - -_—— niversity

Hr——-—u--
—_
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KoedpiLieHT BiaOUBaHHA

- AT KPOH n,=1,52
0 — g
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o + Tis MgF2 n=1,38
J.S. Rayleigh Proc. London Math. Soc.,
11 (1879) pp. 51-56 ]
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Magnesium fluoride

in @@ 0J

From Wikipedia, the free encyclopedia

Magnesium fluoride is an inorganic compound with the formula MgF,. The
compound is a white crystalline salt and is transparent over a wide range of
wavelengths, with commercial uses in optics that are also used in space
telescopes. It occurs naturally as the rare mineral sellaite.

Contents [hide]

1 Production and structure
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3 Safety
4 References
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Production and structure | edit]

Magnesium fluoridell]

A

Magnesium fluoride is prepared from magnesium oxide with sources of
hydrogen fluoride such as ammonium bifluoride:

|
Names
Other names
Sellaite
Irtran-1
Identifiers
CAS Number 7783-40-667 ¥
3D model Interactive image@’
(Jsmol})
ChemSpider 22952 ¢




KRS-5 Thallium Bromide-lodide  (TIBr-TI)

www.webelements.com/compounds/
thallium

www.knightoptical.co



JOURNAL DE PHYSIQUE Collogue C6, supplément au n° 7, Tome 41, Juillet 1980, page C6-80

hal.archives-ouvertes.fr/jpa-00220059/document

Oscillator strengths of defects in insulators :
The generalization of Smakula’s equation (*)

D. Y. Smith

Argonne National Laboratory, Argonne, 111, U.S. A, and Universitit Stuttgart, Stuttgar, Germany

and G. Graham
Argonne Malional Laboratory, Argonne, lll., US A. and Franklin and Marshall College, Lancaster, Pa., US.A.

1. Introduction. — Smakula’s [1]celebrated relation
for the strength of a defect’s optical absorption has
formed the basis of quantitative absorption studies r l'absorption des défauts dans des matériaux ayant une
for fifty years. In the commonly used Mollwo-Roos [2] variant rapidement. A titre d'exemple cette généralisation
form, Smakula’s equation states that for defects with * On trouve que dans KI coloré additivement, le rapport

oscillator strength f and density p in a host medium désaccard qualitatif avec le traitement théorique commu-
of rafeactive indes # 2. On discute les raisons possibles de ce désaccord.
0

1] SMAkULA, A., Z. Phys. 59 (1930) 603,

pf = i r:u - Mo = Hmax T » (1) [2] MoLLwo, E. and Roos, W., Machr. Ges. Wiss. Goutingen,
4n e h(ng + 2) Math.-Phys. Ki. N.F. 1 No. 8 (1934) 107,

. . [3] Dexter, D. L., Theory of the Optical Properties of Imperfections
wher‘ai Pmax and [ Eb the DIgELEIIn. absorption in Non-metals in : Solid State Phys, Vol. 6, eds. F. Seitz and
ccreﬁn:‘mnt and the full width at ha_lr maximum ol the D. Turnbull (Academic Press Inc. New York) 1958.
defect’s absorption band, respectively. _ [4] Smirh, D. Y. and Dextir, D. L., Optical Absorption Strengths

Th_ts relation was nrlgl_nai!.}f deduced for a dl!ule of Defects i Insulatorsin : Progr. Opt., Vol. 10, ed. E. Wolf
solution of absorbing species in a transparent medium (North-Holland, Amsterdam) 1972.
with constant refractive index on the assumption [5] Smith, D. Y. and Snies, E., Phys. Rev. B 17 (1978) 4689,
that the absorption is Lorentzian and that the field [5a] Dexter, D. L., Nuove Cimento 488 (1967) 409, 415.
at the absorbing centre is the Lorentz local field. [6] ALTaRELLI, M., DExTER, D. L., NussenzveiG, M. and Smith,

D. Y., Phys. Rev. B 6 (1972) 4502,



* uk.wikipedia.org/wiki/

6.022 140 76 x 1023 monp—1

Amedeo Avogadro (1776—
1856)

' Densities and Imperfections of Single Crystals
: 3 September 1955 - Physical Review 99(6):1747-1750
DOI:10.17103/PhysRev.99.1747

. - * 6.02368x10% mole

A Smakula - J. Kalnajs - V. Sils

A new determination of Avogadro’s number from lattice
constant and density of single crystals

February 1957 - Il Nuovo Cimento 6(51):214-220
DOI:10.1007/BF02724776

A. Smakula - J. Kalnajs

* https://www.nist.gov/si-redefinition/kilogram-silico
spheres-and-international-avogadro-project




Old Si New Si

* The Sl system before the redefinition:

Dependence of base unit definitions on * The Sl system after the redefinition:
other base units (for example, the metre Dependence of base unit definitions
is defined in terms of the distance on physical constants with fixed

travelled by light in a specific fraction of a numerical values and on other base
second), with the constants of nature and units that are derived from the same

artefacts used to define them (such as the ~ S€t of constants.
mass of the IPK for the kiloaram) * en.wikipedia.org/wiki/Redefinition of S| base units
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