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Що нового в SI, або 
внесок Смакули в 
розвиток фізики 

кристалів та метрології



Anti-reflective 
coatings





https://books.google.com.ua/books?id=bXoLUA0WAagC&pg=SA1-PA31&lpg=SA1-
PA31&dq=MgF2+Smakula&source=bl&ots=jJIaK6JOES&sig=ACfU3U11AdpIDlrQNrwOz80BLapZfeINRw&hl=uk&sa=X&ved=2ahUKEwiG8tjzkr7kAhUhmYsKHXP
DCnIQ6AEwEHoECAkQAQ#v=onepage&q=MgF2%20Smakula&f=true



http://www.zeiss.de/
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polyvinylfluoride 

polyvinylidene fluoride 

фторполімери

polytetrafluoroethylene

Коефіцієнт відбивання
n =1,52крон 0

n =1,38S

silsesquioxane resin 

J.S. Rayleigh  Proc. London Math. Soc., 
11 (1879) pp. 51-56  







Alexander Smakula: 
Über die Erhöhung der Lichtstärke optischer Geräte, 
in: Zeitschrift für Instrumentenkunde 60 (1940), S. 33-36 

(Про збільшення сили світла в оптичних приладах)

SMAKULA, A.: Über die Reflexionsverminderung an 
Grenzflächen zwischen durchsichtigen Körpern. 
Glastechn. Ber.  19, 377-386  (1941). 



www.bhphotovideo.com/c/product/446177-EG/
Zeiss_1407_067_50mm_f_1_5_ZM_Lens.html

ZEISS C Sonnar T* 50mm f/1.5 ZM Lens

Leica M-Mount Lens
Aperture Range: f/1.5 to f/16
ZEISS T* Anti-Reflective Coating
Manual Focus Design

You Pay: $1,261.00 



increasing the cell efficiency by 0.5 percent to 0.75 percent



V.G. Litovchenko, N.I. Klyui  Solar Energy Materials and Solar Cells, 
Vol. 68, Issue 1, April 2001, Pages 55-70



Фотолітографія



commons.wikimedia.org/wiki/File:Single-crystal_silicon_boule.jpg

www.laborpraxis.vogel.de/index.cfm?pid=10703&pk=227222&type=article&fk=200217



http://www.addisonengineering.com/about-wafers.html



Оптичні матеріали



KRS-5 Thallium Bromide-Iodide

www.knightoptical.com

(TlBr-TlI)

www.webelements.com/compounds/thallium



A. Smakula.  Einkristalle: 
Wachstum, Herstellung und 
Anwendung
Том 14 з серії Technische 
Physik in Einzeldarstellungen









leseprobe.buch.de/images-adb/85/ed/85edaabe-d546-4a32-a5e7-87ae7b82c575.pdf



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



https://www.nist.gov/si-redefinition/kilogram-past



16 November 2018, 
the 26th General 
Conference on 

Weights and Measures 
(CGPM)

www.bipm.org/en/cgpm-2018/



Генеральна конференція мір і ваг







Louis Essen (right) and Jack Parry 
(left) standing next to the world's first 
caesium-133 atomic clock.

Chip-scale atomic clocks, such as this one unveiled in 2004, 
are expected to greatly improve GPS location.

Rb oscillator

“Атомні годинники”



www.wired.com/story/new-kilogram-definition-based-on-planck-constant/

Одиниця маси і ватові терези (Kibble balance)





 https://www.nist.gov/si-redefinition/
kilogram-kibble-balance



на секундочку ...

www.nist.gov/si-redefinition/second-future



 The SI system before the redefinition: 
Dependence of base unit definitions on 
other base units (for example, the metre 
is defined in terms of the distance 
travelled by light in a specific fraction of a 
second), with the constants of nature and 
artefacts used to define them (such as the 
mass of the IPK for the kilogram).

 The SI system after the redefinition: 
Dependence of base unit definitions 
on physical constants with fixed 
numerical values and on other base 
units that are derived from the same 
set of constants.

 en.wikipedia.org/wiki/Redefinition_of_SI_base_units



 en.wikipedia.org/wiki/Redefinition_of_SI_base_units



 uk.wikipedia.org/wiki/
Число_Авогадро

 6.02368×1023 mole-1

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

Amedeo Avogadro (1776–1856)





 http://cjwainwright.co.uk/maths/physicscube/
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