Penn Bowl XVIII: “But I don't understand what, specifically, the gripe is.”

Tossups by Princeton (Guy David, et al)

1. He staged a sea battle on the Fucine Lake with the silver Triton rising from the center to start the fight, added a Procurator of the Tiber Bank to the senatorial commission charged with preventing flooding, and completed the Anio Novus by bringing it over the Praenestine Gate. He gave clemency to Caractacus, who lived out the rest of his life in Rome after being part of the victory that gave his son his name. That son was with (*) Messalina, but was murdered after this man's successor and son-in-law by marriage, Nero, took the throne. For 10 points, name this emperor who oversaw the conquest of Britain and was likely poisoned by his niece and wife, Agrippina. 
ANSWER: Tiberius Claudius Caesar Agustus Germanicus 

2. One implementation of these data structures moves only items with a certain longer sequence, the "Robin Hood" method of its key step. Overlay Networks are often used to manage a variant of these, distributed structures which allow some (*) BitTorrent clients to operate without a tracker. These data structures, which can be implemented with open addressing, are prone to secondary clustering when quadratic probing is used in their key step. Bucketing and chaining are two approaches to handling collisions in these structures. For 10 points, name these data structures which can give Big O of 1 access time by using a namesake code for each entry.
ANSWER: Hash Table [or Hash Map; prompt on Hash Function; do not accept "Hash Code"]
3. One of the concurring opinions used a mathematical formula that used data from 1950 to create fractions with denominators of 99. Frankfurter's dissent argued that Colegrove v. Green should cause the case to be dismissed for want of jurisdiction, and Harlan's dissent challenges Clark's math, saying that Moore (*) County does not, in practice, have one third of a senator. Brought against the Secretary of State of Tennessee by a resident of the booming Shelby county, for 10 points, name this 1962 court case that ruled that not updating electoral districts to reflect changes of population violated the equal protection clause of the 14th amendment. 
ANSWER: Baker v. Carr [either name, either order]
4. He is the god associated with the Mazatl, or deer, day sign in the Codex Borgia, as well as with the diseases of dropsy and rheumatism. His father was occasionally said to be the moon god Tecciztecatl, while his consort was known as "She Who Wears a (*) Jade Skirt", Chalchiuhtlicue. He was commonly depicted as blue with a mask or rings around his eyes, and during the sixth month of the year, his priests shook "fog rattles" and bathed in the lake to appease him. For 10 points, name this counterpart to the Mayan Chac, an Aztec god of water and rain. 

ANSWER: Tlaloc
5. This author described the town of Eriecreek as "mortally dull, narrow, and uncongenial" as the hometown of Kitty who takes up with Arbuton, a personification of Boston, in A Chance Acquaintance. Some consider his character of Squire Gaylord to be modeled on Mark Twain, although probably not the part where he walks out on his wife (*) Marcia, who then finds solace in the arms of Ben Halleck. In addition to the novel about divorce A Modern Instance, he is best known for a work in which Tom Corey falls in love with Penelope, who along with Irene, are heiresses of a paint fortune. For 10 points, name this author of The Rise of Silas Lapham. 
ANSWER: William Dean Howells
6. Industrially, pentaerythritol is produced by reacting this compound with acetaldehyde, and when dehydrated this compound yields trioxane. Under basic conditions, it undergoes the Cannizzaro reaction to create methanol. The most common wood adhesive is formed by combining it with phenol, and an elimination reaction between phenol and this compound creates (*) bakelite. Iron oxide with molybdenum is the usual catalyst for producing it from methanol and diatomic oxygen, which produces excess water. Often used as a preservative in laboratory experiments, this is, for 10 points, what compound with formula CH2O, the simplest aldehyde? 

ANSWER: formaldehyde [or methanal or formalin or formol or methyl aldehyde or methylene oxide]
7. One of these poems asks Esau not to plant himself in the speaker's heart because the speaker grows too quickly. This evokes the first, which describes a growing tree that ushered in a silence where everything was new in an auditory temple. The fifth states that the title character is present whenever there is song, that the bars of the (*) Lyre are no prison to him, and that no memorial should be built for him. The eighth of the second section mentions a child who sometimes steps under the falling ball and is in memoriam of the author's cousin Egon, who died in childhood. Written after the death of and dedicated to Vera Knoop, a playmate of his daughter, for 10 points, name this collection of Rilke addressed to the Thracian king who invented the lyre. 
ANSWER: Sonnets to Orpheus [or Die Sonette an Orpheus]
8. The protagonist gets a traffic sign tattoo to remind her of a man who bought a fleet of Priuses because they're quieter than conventional cars. Billy Bob Thornton, Joan Baez, Randy Neman, The Shins, Death Cab for Cutie, and Malvina Reynolds have all performed the theme song, and Snoop Dog appeared on the show to create a song praising a (*) product whose name was prefixed by "Milf." The protagonist's older son has had love interests played by the deaf Shoshannah Stern and Mary Kate Olson, while subplots have revolved around Huskaroos promotions and the Christian community Majestic buying out the show's setting, Agrestic. For 10 points, name this Showtime series about Mary-Louise Parker's character Nancy Botwin peddling pot in the suburbs. 
ANSWER: Weeds 

9. During this conflict, Danish and Frisian troops helped Sancho I capture Alvor, and Iconium was taken by a force that had earlier captured Adrianople; however, the momentum of the latter force was lost when its leader died near the Salif River. Another force had to detour to Cyprus in order to free Berengaria, the fiancee of one of its leaders. Finally united at (*) Acre, the attacking forces won the city and then fought a pitched battle at Arsuf. It failed to take Jerusalem, and in 1192 Saladin agreed to allow pilgrims access to the city, thus ending the conflict. For 10 points, name this crusade which saw the peacemaking efforts of Philip II, the death of Frederick Barbarossa, and the quick return to England by Richard the Lion-Hearted. 
ANSWER: Third Crusade [or Kings' Crusade or troisime croisade or Dritter Kreuzzug]
10. His "normal form" involves rules that produce either two intermediate symbols or a terminal. Schuetzenberger's name is sometimes also attached to a system named for this man that divides families of strings into recursively enumerable, context sensitive, context (*) free, and regular types with increasing numbers, called his "hierarchy." A series of lectures delivered in Pisa were published as his Lectures of Government and Binding , which was further developed in his Minimalist Program, which argued that the rules of language were inate. This man advanced his theory of transformational-generative grammar in Syntactic Structures. For 10 points, name this MIT linguist and political activist. 

ANSWER: Avram Noam Chomsky
11. Its foundation used "pincushion" concrete posts anchored in mud inspired by Violet-le-Duc, and Peter Blake claimed that the door handles were placed so high that maids sometimes had to stand on tiptoe to open doors. Its construction was supervised by Antonin Raymond, whose wife once spent the night in bed with Miriam Noel and the architect of this building. Surviving a 1923 (*) earthquake, it was eventually dismantled, and the facade and reflecting pool were taken to Inuyama. For 10 points, name this hotel constructed by Frank Lloyd Wright in Japan. 
ANSWER: the Imperial Hotel [or Kabushiki Gaisha Teikoku Hoteru]
12. Sulfonamides given to neonates compete with it for binding to albumin, which itself keeps this compound from passing through the blood-brain barrier and causing kernicterus. The Van den Bergh reaction has been used to quantify this compound, which is conjugated by UGT1A1 to become water-soluble. (*) Newborns naturally have more of this because in utero red blood cells have a shorter lifetime than in adults. The product of heme catabolism, it is commonly implicated in the discoloration associated with jaundice. For 10 points, name this yellow pigment found in the liver, a major product of bile. 

ANSWER: bilirubin 
13. One of his characters is annoyed when his girlfriend slips a gift of tobacco into his pocket, and appears in the same novel as Philip Ravelston, who edits the newspaper The Anarchist and is loosely modeled on the author's friend Richard Rees. That character is the best friend of Gordon Comstock, the author of London Pleasures and protagonist of (*) Keep the Aspidistra Flying. In a similar autobiographical work, the author escapes hunger by remembering the deposit on lamp fuel and works in a French hotel in Down and Out in London and Paris. His time in India, Burma, and Spain is recounted in the autobiographical works Burmese Days, and Homage to Catalonia. For 10 points, name this English author best known for portraying the nation of Oceania and its ruling party, Ingsoc, in 1984. 
ANSWER: George Orwell [or Eric Arthur Blair]
14. John Phillip Sousa played a song from this work at the wedding of Grover Cleveland, plainly telling Frances Folsom that she had better succumb. Mike Todd and the WPA Federal Theater Project in Chicago both produced all-black versions of it, which added the adjectives "Hot" and "Swing" to the title, respectively. A racial epithet is usually changed to "banjo" in the song "I've got a (*) Little List," which is very similar in its misanthropic vitriol to the song sung by the title character expressing his humanity. Inspired by a Japanese sword falling in the home of its librettist, its production was the subject of Mike Leigh's Topsy Turvy. For 10 points, name this operetta containing "Three Little Maids" by Gilbert and Sullivan about the faked death and marriage of the son of a Japanese ruler. 
ANSWER: The Mikado or the Town of Titipu
15. In what is now this nation, eighteen men under Gabriel Towerson were killed in 1623 at Amboyna. Senapati challenged the Pajang kingdom and formed the Mataram dynasty, and his successor Agung brought Islam to the region. Previously, Hayam Wuruk brought the Hindu kingdom of Majapahit to power. The first European settlements here were established at Banten and (*) Batavia by the Dutch, who were expelled by Hisaichi Terauchi, who hoped to use this nation's oil resources. For 10 points, name this nation of southeast Asia that achieved independence under Mohammad Hatta and Sukarno and is now home to the world’s largest Muslim population. 
ANSWER: Republik Indonesia 

16. He showed that, for a squarefree integer n in the equation x-squared minus n y-squared equals one that there are infinitely many x and y. In addition to creating continued fractions to solve Pell's equation, he also published the first proof of Wilson's theorem. He proved that, for any subgroup of a finite group, the order of the (*) subgroup divides the original group, and also created a technique for performing constrained maximization that uses his multipliers. For 10 points, name this French mathematician whose five points in an orbital system are the positions where a body affected only by gravity can remain stationary. 

ANSWER: Joseph Louis Lagrange or Giuseppe Lodovico Lagrangia 

17. This country is the home of the Impala Orchestra. Lakes Muhazi and Ihema are located in the east of this country, whose cities include Gitarama and Butare. Karisimbi is the highest peak of its northwestern (*) Virunga Mountains, and it shares Lake Kivu with its western neighbor. It is located to the north of a country that shared in its mid-90s ethnic strife, Burundi. For 10 points, name this country that also borders Zaire, Uganda, and Tanzania, the site of a genocidal civil war between Tutsis and Hutus.

 ANSWER: Rwanda
18. He delivered a series of lectures on the political system of Greece and the role of technology in society as reflected in a poem about the Danube. In 1926 he was visited by a man whom he criticized for having a lack of historical understanding and prioritizing theoretical knowing. That former teacher was later removed from the dedication page of his masterwork upon the suggestion of (*)Niemeyer. His former lover called his treatment of Husserl tantamount to homicide as he, acting as Rector of Freiburg University, expelled academics of Jewish descent. For 10 points, name this German philosopher and Nazi collaborator, proponent of the concept of Dasein, and author of Being and Time. 

ANSWER: Martin Heidegger 
19. In one of this artist's works, a red fleur-de-lis hangs from a heraldic trumpet and columns separate the work into three vertical sections containing heralds, nuns, and a woman in childbirth, respectively. In addition to this non-biblical nativity now known as the Berlin Tondo, he painted a work in which a man kneels into the water at the left . Another work shows an angel robed in red holding a (*) sword above two weeping nude figures walking from an archway and can be found in the same Florintine church. For 10 points, name this successor of Masolino whose The Tribute Money and The Expulsion from the Garden of Eden can be seen in the Brancacci Chapel. 
ANSWER: Masaccio [or Tommaso Cassai]
20. One of his poems mentions a "hated poet" who, after realizing that success and poetry are mutually exclusive, threw himself in a river in 278 BC. Another poem discusses the moon shining bright on a southern port city, his two children alone and not knowing why his wife is crying over his absence. His poem "Gazing at Spring" is recalled by a haiku about Yoshitsune's final defeat by Basho, as both note that rivers and hills remain where there was once a great battle. The author of "The Ballad of the Army Carts," his life was disrupted by the (*) An Lushan rebellion, and legend states that he died after overindulgence of food and wine after a ten day fast. For 10 points name this younger of the two great Tang poets who wrote many poems addressed to Li Bai. 
ANSWER: Tu Fu [or Du Fu or Du Gongbu or Du Shaoling]
21. Page and Ceilker used a quantum decision process to determine the measurement procedure of this, while Saulnier and Frisch used ballistic motion to measure it. In the first experiment to calculate it, a small ball (*) was placed to the outside of a larger ball within an isolating box, with the entire apparatus inside a barn with an opening for a telescope. The telescope observed the point when the torsion of the rope equaled the attraction between the two lead balls. For 10 points, name this constant measured by the Cavendish experiment that controls the weakest of the fundamental forces. 

ANSWER: universal gravitational constant [prompt on gravity; accept G or big G; do not accept “little g”]

Penn Bowl XVIII: “But I don't understand what, specifically, the gripe is.”

Bonuses by Princeton (Guy David, et al)

1. A pretender to the throne, he lead a rebellion in 1773 claiming to be the murdered Tsar Peter III. For 10 points each: 

[10] Name this Cossack leader. 
ANSWER: Yemelyan Ivanovich Pugachov
[10] Pugachov's rebellion occurred during the reight of this empress of Russia. 
ANSWER: Catherine II Romanov or Catherine the Great [or Yekaterina Alekseyevna or Yekaterina Velikaya; prompt on any part of "Sophie Friederike Auguste von Anhalt-Zerbst"] 
[10] The highpoint of Pugachov's rebellion was his sack of this city on the Volga in 1774, which was relieved by a force under Michelson. It was formerly the center of a Tartar Khanate conquered by Ivan IV. 

ANSWER: Kazan
2. Answer these questions about dilemmas in philosophy for 10 points each. 
[10] This dilemma, originating in a Platonic dialogue, attempts to refute the Divine Command Theory by asking whether the gods prescribe moral things arbitrarily or because they are inherently moral. 
ANSWER: Euthyphro dilemma 
[10] This philosopher's parable,the so-called "Hedgehog Dilemma", appears in his Parerga und Paralipomena. The hedgehogs want to huddle together for warmth, but they are spiny. 
ANSWER: Arthur Schopenhauer 
[10] This American philosopher opened his 1906 Lowell Lectures with the lecture "The Present Dilemma in Philosophy". These lectures were later published as Pragmatism: A New Name for Some Old Ways of Thinking. 

ANSWER: William James 

3. Answer some question about depressing stories by a Russian author for 10 points each. 
[10]This novella recounts the life of a government official as he strives to gain higher office and make the best out of a loveless marriage to Praskovya. Right before the title event, the government official comes to the realization of the mirage that is his official, social, and family life. 
ANSWER: The Death of Ivan Ilych [or Smert' Ivana Ilyicha]
[10]Name the author of the Death of Ivan Ilych and other short stories such as the Master and Man and the How Much Land Does a Man Need? 
ANSWER: Leo Tolstoy 
[10] In this novella, Pozdynshev describes the estrangement of his relationship to his wife, which eventually results in him killing her for her apparent adultery with a violinist. 
ANSWER: The Kreutzer Sonata [or Kreytserova Sonata]
4. Name these members of the House of Atreus for 10 points each. 
[10] One of Atreus's sons was this murdered husband of Clytemnestra. 
ANSWER: Agamemnon 
[10] This brother of Atreus cuckolded him, and then had his own children cooked and served to him by Atreus. 
ANSWER: Thyestes 
[10] This step-brother of Atreus and Thyestes was kidnapped and possibly raped by his tutor Laius. In some myths he is killed by Atreus and Thyestes. 
ANSWER: Chrysippus
5. Answers these questions about the partition function for 10 points each.
[10] The partition function is defined as the sum over all of these of e to the energy of one of these divided by kt. The entropy of a system is Boltzman’s constant times the logarithm of the number of these.
ANSWER: microstates
[10] This quantity is the partial of the internal energy with respect to temperature. Symbolized C-sub-p and measured in Joules per Kelvin, it gives the energy required to raise a body’s temperature by one Kelvin.
ANSWER: heat capacity [do not accept “specific heat capacity”]
[10] This is given by k T times the logarithm of the partition function or more commonly internal energy minus temperature times entropy. 
ANSWER: Helmholtz free energy

6. Name these laws that were ratified during Radical Reconstruction of the 1860's and 1870's, for 10 points each. 
[10] This law guaranteed blacks and whites equal treatment in certain public places. However, it was rarely enforced, and ruled unconstitutional by the Supreme Court in 1883. 
ANSWER: Civil Rights Act of 1875 [prompt on partial answer] 

[10] This bill was ratified to protect various Republican members of Andrew Johnson's cabinet. His intentional breaking of this law led to his impeachment in 1868. 
ANSWER: Tenure of Office Act 
[10] This 1871 act targeted KKK voter intimidation in Georgia and prohibited any private interference with the right to vote.
ANSWER: the Force Act
7. It occurs in the presence of some extrinsic barrier, such as geographic isolation, between two populations. For 10 points each: 

[10] Name this form of speciation, the most commonly seen variety. 

ANSWER: allopatric speciation 
[10] One form of allopatric speciation is this form of speciation, in which a small segment of a population finds a separate and geographically isolated niche. Genetic drift usually plays a role in the speciation. 

ANSWER: peripatric speciation

[10] Verified in a 2007 experiment on allopatric speciation on Asian elephants, this rule states that the rarer sex in animal populations tend to be heterogametic.

ANSWER: Haldane’s law or rule

8. Variations made by the artist include crushed, small torn and big torn examples, as well as a tomato juice box. For 10 points each. 
[10] These are what subjects of a series of pop art paintings?

ANSWER: Campbell's soup cans 
[10] The Campbell’s soup can paintings were made by this artist, who ran The Factory and made experimental films such as Sleep.
ANSWER: Andy Warhol 

[10] Among Warhol's film works was this 1965 adaptation of Burgess's A Clockwork Orange. 
ANSWER: Vinyl
9. Answer the following about Alexander the Great, for 10 points each. 
[10] Alexander ascended to the throne of Macedonia after this man, Alexander's father, was assassinated at his daughter's wedding. 
ANSWER: Phillip II of Macedon 
[10] Alexander defeated the main Persian army under Darius III at this pivotal battle, fought in 333 BCE 
ANSWER: Battle of Issus 
[10] It is likely that Alexander had a homosexual relationship with this Macedonian nobleman and general, who was Alexander's closest friend. He died only eight months before Alexander's own death. 
ANSWER: Hephaestion 

10. The title character is arrested for beating Guillame to death after being turned down for a job. For 10 points each:
[10] Name this novel in which David goes to Paris and has a relationship with the title bartender.
ANSWER: Giovanni’s Room
[10] Giovanni’s Room was written by this author of Go Tell It on the Mountain and The Fire Next Time.
ANSWER: James baldwin

[10] In this play by Baldwin, the pastor Meridian Henry becomes jaded towards the white editor Parnell James after Richard’s murder.
ANSWER: Blues for Mister Charlie
11. John Goodman appears in many films of the Coen Brothers. For 10 points each:
[10] Goodman plays Big Dan Teague, who wears an eyepatch as he fights Ulysses. in this blues-featuring movie.
ANSWER: O Brother, Where Art Thou? 
[10] Goodman portrays Walter Sobchak, who doesn't roll on Shabbos, in this bowling noir. 
ANSWER: The Big Lebowski 
[10] In this film, Goodman is Charlie Meadows, a salesman who is next door to the title character in a seedy LA motel. 
ANSWER: Barton Fink 

12. This screenwriter of the film The Misfits described a man who suddenly suffers anti-Semitism after donning a pair of glasses in Focus. For 10 points each:
[10] Name this playwright of The Price and The American Clock.

ANSWER: Arthur Miller
[10] This 1953 Miller play features John Proctor and Abigail Williams during the Salem witch mania.
ANSWER: The Crucible 
[10] In this Miller play, Eddie Carbone attempts to have the effeminate Rodolpho deported so that he cannot marry Eddie's niece Catherine.

ANSWER: A View From the Bridge
13. Answer the following about a disease, for 10 points each. 

[10] Sometimes called white plague, this disease is caused by a mycobacterium and leading to lesions in the lungs. Its most common symptom is coughing up of blood in the phlegm.

ANSWER: tuberculosis [accept TB] 

[10] Often named for Mantoux, this example of purified protein test, which involves the injection of tuberculin, is often used to eliminate a TB diagnosis.

ANSWER: skin test [prompt on PPD test]
[10] This type of spondylitis named for an English surgeon is a tuberculous infection of joints in the spine, leading to spinal arthritis.

ANSWER: Pott’s disease
14. The Horn of Africa is a great place. For 10 points each... 
[10] The Horn is made up primarily of what nation, with capital at Mogadishu? 
ANSWER: Somalia or Somali Republic 
[10] Just off the coast of the Horn of Africa is this island, part of Yemen and with main city Hadiboh. 
ANSWER: Socotra (Suqutra) 
[10] This capital of Eritrea is on the Northern part of the Horn of Africa. 
ANSWER: Asmara 

15. It includes chapters on "Society as Hero" and "The Decline of the Protestant Ethic." For 10 points each:

[10] Name this scathing , Fortune-commissioned study of the postwar generation’s conformity.

ANSWER: The Organization Man

[10] This mentor of Jane Jacobs and author of The Social Life of Urban Spaces wrote The Organization Man.

ANSWER: William Whyte
[10] Whyte noted that groups congregating on the titular urban places were sorted by their Italian village of origin in this study of a Boston neighborhood.
ANSWER: Street Corner Society

16. He composed an opera about Lucrezia Borgia but is more famous for The Daughter of the Regiment. For 10 points... 
[10] Name this Italian composer of bel canto operas. 
ANSWER: Domenico Gaetano Maria Donizetti 
[10] This 1832 comic opera was an early success for Donizetti. It features the peasant Nemorino, who uses the title substance to woo the lady Adina. 
ANSWER: L'elisir d'Amore [or The Elixir of Love]
[10] Nemorino is so thrilled at the apparent success of his love potion that he sings this aria, named for the expression of emotion produced by Adina.

ANSWER:  Una furtiva lagrima [or A single tear]
17. He wrote the dramatic poem Herodias, and some sonnets to his mistress Mery Laurent. For 10 points each: 
[10] Name this French poet, who also wrote A throw of the dice will never abolish chance.. 
ANSWER: Stephane Mallarme 
[10] Mallarme is probably most famous for this 1865 poem about a satyr’s pursuit of some nymphs.
ANSWER: The Afternoon of a Faun or L'Apres Midi d'un Faune 
[10] Along with Mallarme, instrumental in starting the Symbolism movement was this poet and lover of Arthur Rimbaud. 
ANSWER: Paul Verlaine 

18. Name these ideas from quantum mechanics for 10 points each. 

[10] The time-dependent version of this fundamental equation is written ih-bar times the time derivative of psi is equal to H-psi, where the solution psi is a wavefunction.

ANSWER: Schrodinger wave equation
[10] Also named for an Austrian, this theorem relates the time derivative of an expectation value to its commutator with the Hamiltonian, thus providing a link between classical and quantum mechanics. 

ANSWER: Ehrenfest's Theorem 

[10] This theorem allows one to relate matrix elements of tensor operators by means of Clebsch-Gordan coefficients, and is named after its Hungarian and American discoverers.
ANSWER: Wigner-Eckart Theorem 

19. One of this city's landmarks is the Samyukta Maharashtra fountain in martyr's square, which commemorates the police killing of peaceful protesters in 1960. For 10 points each: 

[10] Name this city, the capital of Maharashtra state. 

ANSWER: Mumbai or Bombay 

[10] Mumbai was given to England as a dowry in the marriage treaty that laid the growndwork for Catherine of Berganza to marry this English king in 1662. 

ANSWER: Charles II Stuart 
[10] Mumbai was sacked several times by Yakkut Khan, who was a vassal of of this Mughal emperor and son of Shah Jahan. 
ANSWER: Aurangzeb [or Alamgir I]
20. It was commissioned by the free speech and free market activists, the brothers Trudaine de Montigny. For 10 points each:
[10] Name this 1787 painting, which features slaves wailing in grief around the title character, who is thanking Asclepius. 
ANSWER: Death of Socrates 
[10] Death of Socrates is a work by this French neo-classicist. 
ANSWER: Jacques-Louis David 
[10] Death of Socrates was followed by yet another classically themed David work. This painting features a Roman republican whose offspring have been slain. 
ANSWER: The Lictors Bring to Brutus the Bodies of His Sons 

21. Answer some questions about a certain astronomical torus residing in the Chapman Ferraro Cavity for 10 points each. 

[10] These eponymous objects surrounding earth are related to the formation of polar auroras. The outer one consists of electrons and other ions, while the inner one contains high concentrations of protons.

ANSWER: Van Allen radiation belts 

[10]The higher energy protons in the inner Van Allen belts are probably the result of the beta decay of neutrons due to collisions by these particles, which consist of 90% protons. 

ANSWER: cosmic rays 

[10]This was the first satellite to detect the Van Allen radiation belts when its Geiger counter passed by the belts’ strong radiation. 
ANSWER: Explorer 1

