
1. Ask students to describe why they think the Chajnantor plateau in Chile was chosen for the ALMA location.
2. Discuss the electromagnetic spectrum and the distinction that ALMA focuses on.
3. Have students go to the ALMA website and view the images in the astronomy sections. Have students diagram
    or describe how they understand the images are captured and processed.
4. Identify three ways how the ALMA telescope is different from other telescopes.
5. Have students discuss how other branches of science, besides Astronomy, may be influenced by potential
    discoveries of the ALMA telescope.

CRITICAL THINKING EXERCISES 

NEXT GENERATION SCIENCE STANDARDS: www.nextgenscience.org

ESS1.A: The Universe and its Stars
The sun is a star that appears larger and brighter than other 
stars because it is closer. Stars range greatly in their distance 
from Earth. 

ESS1.B: Earth and the Solar System
The orbits of Earth around the sun and of the moon around 
Earth, together with the rotation of Earth about an axis 
between its North and South poles, cause observable patterns. 
These include day and night; daily changes in the length and 
direction of shadows; and different positions of the sun, moon, 
and stars at different times of the day, month, and year. 

Grades 5 - 8
History and Nature of Science
Nature of science
History of science

Grades 5 - 8
Science as inquiry
Abilities necessary to do scientific inquiry
Understandings about scientific inquiry
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Ŷ  ENGINEERING
Ŷ  PHYSICS
Ŷ  PHYSICAL SCIENCE
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CURRICULUM UNITS 

The ALMA, or Atacama Large Millimeter/Sub-millimeter Array is a powerful radio telescope observatory. The large array probes 
the first stars and galaxies and directly images the formation of planets.

The ALMA is composed of 66 high precision antennas and has a much higher sensitivity and resolution than other telescopes. 
Based in Chile, South America, The ALMA is an international astronomy facility operated by countries from Europe, North Ameri-
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and dry site is required for millimeter wavelength operations. The array was constructed on the Chajnantor plateau at an altitude 
QH�����aOGVGTU�
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Ŷ  ENGINEER
Ŷ  PHYSICIST
Ŷ  ELECTRICAL ENGINEER
Ŷ  MECHANICAL ENGINEER
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Science Brought To Life In The Classroom Since 1970

Ŷ  The 5 most powerful telescopes and 5 that will define the future of astronomy:    
     JVVR���YYY�RQRWNCTOGEJCPKEU�EQO�UEKGPEG�URCEG�VGNGUEQRGU��������

Ŷ  National Radio Astronomy Observatory (NRAO): JVVR���YYY�PTCQ�GFW�

Ŷ  Alma Observatory Homepage: JVVR���YYY�CNOCQDUGTXCVQT[�QTI�

Ŷ  European Southern Observatory – Alma: JVVR���YYY�GUQ�QTI�RWDNKE�VGNGU�KPUVT�CNOC�JVON

Ŷ  How Will ALMA make images? JVVR���YYY�CNOCQDUGTXCVQT[�QTI�UEKGPEGACTVKENGU���AJQYAYKNNACNOCAOCMGAKOCIGU�RFH
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6JG�#./#�KU�C�NCTIG�CTTC[�QH�TCFKQ�VGNGUEQRGU�CPF�VJG�OQUV�RQYGTHWN�QDUGTXCVQT[�QH�KVU�MKPF��#./#�RGGTU�KPVQ�RTGXKQWUN[�JKFFGP�
regions of space with unprecedented sharpness, giving astronomers extremely detailed pictures of our universe.

6JG�#VCECOC�.CTIG�/KNNKOGVGT�5WD�OKNNKOGVGT�#TTC[��QT�#./#��WUGU�TCFKQ�VGNGUEQRGU�VQ�QRGTCVG�KP�VJG�TCFKQ�HTGSWGPE[�RQTVKQP�QH�VJG�
electromagnetic spectrum to detect and collect data. Radio telescopes are typically large parabolic dish antennas used in an array. 

Radio observatories are often located far from major centers of population to avoid electromagnetic interference from radio, television, 

TCFCT��CPF�QVJGT�'/+�GOKVVKPI�FGXKEGU�

#./#�IKXGU�CUVTQPQOGTU�C�OWEJ�DGVVGT�VQQN�HQT�UVWF[KPI�VJG�HKTUV�UVCTU�CPF�ICNCZKGU�VJCV�GOGTIGF�DKNNKQPU�QH�[GCTU�CIQ��#./#�
RTQXKFGU�CP�WPRTGEGFGPVGF�CDKNKV[�VQ�UVWF[�VJG�RTQEGUUGU�QH�UVCT�CPF�RNCPGV�HQTOCVKQP��7PKORGFGF�D[�VJG�FWUV�VJCV�QDUEWTGU�
XKUKDNG�NKIJV�QDUGTXCVKQPU��#./#�YKNN�TGXGCN�VJG�FGVCKNU�QH�[QWPI��UVKNN�HQTOKPI�UVCTU��CPF�KU�GZRGEVGF�VQ�UJQY�[QWPI�RNCPGVU�UVKNN�KP�VJG�
RTQEGUU�QH�FGXGNQRKPI��+P�CFFKVKQP��#./#�YKNN�CNNQY�UEKGPVKUVU�VQ�NGCTP�CDQWV�VJG�EQORNGZ�EJGOKUVT[�QH�VJG�IKCPV�ENQWFU�QH�ICU�CPF�
dust that spawn stars and planetary systems.

2TKQT�VQ�XKGYKPI�VJKU�XKFGQ��UVWFGPVU�UJQWNF�JCXG�UQOG�WPFGTUVCPFKPI�QH�VJG�HQNNQYKPI�$GPEJOCTMU�HQT�5EKGPEG�.KVGTCE[��1ZHQTF�7PKXGTUKV[�2TGUU��
which are excerpted and, in some cases, abbreviated below. Refer to the Benchmarks for more information.

Benchmark 4.  THE PHYSICAL SETTING
Section A: The Universe, Grades 6-8
Ŷ The universe contains many billions of galaxies, and each galaxy contains many billions of stars. To the naked eye, even the 

   closest of these galaxies is no more than a dim, fuzzy spot. 

Ŷ 6JG�UWP�KU�OCP[�VJQWUCPFU�QH�VKOGU�ENQUGT�VQ�VJG�GCTVJ�VJCP�CP[�QVJGT�UVCT��.KIJV�HTQO�VJG�UWP�VCMGU�C�HGY�OKPWVGU�VQ�TGCEJ�VJG�
   earth, but light from the next nearest star takes a few years to arrive. The trip to that star would take the fastest rocket 

   thousands of years. 

Ŷ 5QOG�FKUVCPV�ICNCZKGU�CTG�UQ�HCT�CYC[�VJCV�VJGKT�NKIJV�VCMGU�UGXGTCN�DKNNKQP�[GCTU�VQ�TGCEJ�VJG�GCTVJ��2GQRNG�QP�GCTVJ��VJGTGHQTG��UGG�
   them as they were that long ago in the past. 

 

*Benchmarks can be found at www.project2061.org/tools/benchol/bolintro.htm 
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VJG�#VCECOC�.CTIG�/KNNKOGVGT�UWDOKNNKOGVGT�#TTC[��KU�QPG�QH�VJG�NCTIGUV�ITQWPF�DCUGF�CUVTQPQO[�RTQLGEVU�QH�VJG�PGZV�
FGECFG�CPF�YKNN�DG�VJG�OCLQT�PGY�HCEKNKV[�HQT�QDUGTXCVKQPU�KP�VJG�OKNNKOGVGT�UWDOKNNKOGVGT�TGIKOG��+V�YKNN�GPCDNG�VTCPUHQTOCVKQPCN�
TGUGCTEJ�KPVQ�VJG�RJ[UKEU�QH�VJG�EQNF�7PKXGTUG��RTQDG�VJG�HKTUV�UVCTU�CPF�ICNCZKGU��CPF�FKTGEVN[�KOCIG�VJG�HQTOCVKQP�QH�RNCPGVU��9JGP�
EQORNGVGF��#./#�YKNN�DG�EQORTKUGF�QH�C�IKCPV�CTTC[�QH�HKHV[����OGVGT�CPVGPPCU�
Array: Combining signals from several telescopes, they simultaneously receive from the same source, allowing astronomers to see 

OQTG�FGVCKN�CPF�VJWU�OQTG�CEEWTCVGN[�RKPRQKPV�VJG�UQWTEG��6JKU�CDKNKV[�FGRGPFU�QP�C�VGEJPKSWG�ECNNGF�TCFKQ�KPVGTHGTQOGVT[��9JGP�
signals from two or more telescopes are properly combined, the telescopes can effectively act as small pieces of a single huge 

telescope.

Astrochemistry: The branch of astronomy and chemistry dealing with the chemical composition and evolution of the universe and its 

parts, especially by means of spectroscopy.

Chromosphere:�#�INQYKPI��VTCPURCTGPV�NC[GT�QH�ICU�UWTTQWPFKPI�VJG�RJQVQURJGTG�QH�C�UVCT��6JG�5WP	U�EJTQOQURJGTG�KU�UGXGTCN�
VJQWUCPF�MKNQOGVGTU�VJKEM��KU�EQORQUGF�OCKPN[�QH�J[FTQIGP�CV�VGORGTCVWTGU�QH������u�VQ�������u-��CPF�IKXGU�QHH�TGFFKUJ�NKIJV�
Electromagnetic spectrum: The entire range of electromagnetic radiation. At one end of the spectrum are gamma rays, which have the 

shortest wavelengths and high frequencies. At the other end are radio waves, which have the longest wavelengths and low frequen�
EKGU��8KUKDNG�NKIJV�KU�PGCT�VJG�EGPVGT�QH�VJG�URGEVTWO�
(GOVQUGEQPF: 1PG�SWCFTKNNKQPVJ�
��@�����QH�C�UGEQPF��QPG�VJQWUCPFVJ�QH�C�RKEQUGEQPF�
Titanium: A shiny, white metallic element found in all kinds of rocks and soils. It is lightweight, strong, and highly resistant to corro�
UKQP��6KVCPKWO�CNNQ[U�CTG�WUGF�GURGEKCNN[�VQ�OCMG�RCTVU�HQT�CKTETCHV�CPF�UJKRU��
#VQOKE�PWODGT�����5[ODQN�6K�


