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ر࣓࣎ٞި دو ሏᇿوا ᗙᗅآ ᖄᖇ ᆙᆊب ሏᆧ ᖃ౺౨ర اور ߓߵف، Balloon،
pulses
below-horizon reconstructed ๱๎๊ا pulses ر࣓࣎ٞި دو ඖඒ݁ flights balloon Antarctic 2014 اور 2006 ሏᆧ ANITA
Pierre ᘛّ؇۔ ႟ႆ݁ލ ؇َா஬ ؇َா஬ وݪ؇ۋب ᖄᖇ ༃ຝ๤๑฽ ذرہ upward-going Ⴄၖ ݁أ݄ިل ᗙᖩ ݁؇ڈل ݁أچ؇ری ඖඒዜዊۏ ඖඒآف ᖄᖇ directions
ANITA ா஫ا ᄋᄅۏٴ ݁ޚ؇ًݑ، ᗙᖩ ݁ٷޙݠ ྵี ى؇ٞ؇، ا݁چڎوار اٞ܂ ๤ཛྷف ᗙᗅ search 2025 dedicated ሏᆧ Observatory Auger
ඖඒ݁ ᖄᖒ݁ڰݠو ො੼ٺ؇ط ؇ٞ واڢأ؇ت، **69–34 ً ؇ਊೋّگݠ** ިّ ඖඒّި۲ พฆྡྷྲྀ ᖄᖇ ڣߺࠊܔݴ shower upward-going steady anomalies
ANITA-ݱިصෛ੼ اور ᗳᘑ ؇ّா஬ disfavours strongly ܔި ༃ຝ๤๑฽ ڣߺࠊܔݴ ذرہ” ؇ਜ಻“ exotic ۭٞ ᖃᘛّ۔ ݁ٺިڢؕ ،8~ ቕሡ از ቕሡ
ᗳᘑ۔ unknown ᘛً޳ اب ݿྟص اݬܭ ୍଺݁ — ᗳᘑ ؇ّ؇ᘗߓߨ ۭ༥ިّ ޗݠف ሏᆧ اߜߵ instrumental ؇ٞ propagation reflection،

ඖඒዜኡ۔** ᘛً޳ اނ؇رہ mysterious ᖄᖇ اࢾࣖر ᗙᖩ ߓߵف اور ،ඖඒዜኡ ذرہ ؇ਜ಻ **Confirmed
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ඖඒ۲۔ ሏᇆި۲ ᜨᜤܔ رخ ᖃ౺౨ర ޗݠف ሏᆧ ߓߵف Antarctic ߑߵ gondola ًܹٷڎ 25-foot اٞ܂ antennas 48 ሏᆧ ANITA
Christian Miki / University of Hawai’i at Mānoa fair-use assertion

pulses ر࣓࣎ٞި دو ሏᇿوا ᗙᗅآ ᖄᖇ ᆙᆊب ሏᆧ ᖃ౺౨ర اور ߓߵف، Balloon،
،ᖃ౺౨ర ᗙᖩ balloon ᗙᖩ NASA — ANITA — Antenna Transient Impulsive Antarctic ඖඒ݁ ሏᆦࣖ زࢾ operational ߙߵ ٞ؇دہ ز ॴख़फا

ᗳᘑ۔ พฆ۲ر พฆྡྷݿ اور ᗳᘑ ሏᇆா஬ উॻٞڎਊಾ اوߑߵ ᗙᖩ Antarctica ۲ڰٺިں ߑߵ، ًܹٷڎی ሏᆧ ଫଓި݁چၯၖ ོྱݴ ً ؇ਊೋّگݠ
ඖඒ݁ ߓߵف ؇ٞ ڣݯ؇ — neutrino ؇ٞ ray ሏᇆ؇਍ಮႤၖ — ذرہ ሏᆶ؇ًَܹٷڎ-ّިا ዜኞب ۏص ᗳᘑ۔ ሏᇆா஬ ఈఃّش اނ؇رے ر࣓࣎ٞި ᗙᗜوا ᗙᗅآ ᖄᖇ ఈః༠ وہ
ᗙᖩ Ⴄၖم اس Antarctica ᗳᘑ۔ ሏᇆா஬ ༠؇رج flash ر࣓࣎ٞި ๤ཡٺෛ੼ shower ۭٞ اور ،ᗳᘑ ؇ّ؇਍ಸ shower air ሏᆧ ذرات ᗙᗌިᘛۚ ިّ ᗳᘑ ଻୍ٕاّ؇
ଫଓި݁چၯၖ ݿྱٷୀ଻وں اور ،ඖඒ۲ ሏᇆா஬ travel ᖄᖇ ሏᇃ؇آݿ ً ૭૙ྟٺ؇ waves ر࣓࣎ٞި ඖඒ݁ ۏݴ ߓߵف ๤ངد ݬ؇ف، ሏᇊި݁ ଫଓި݁چၯၖ :ᗳᘑ ideal ً ؇ਊೋّگݠ ᜨᜤܳ

਍ಸ؇ٞ؇۔ ؇৆ছ ඖඒዜኡا ᄋჳ ᗳᘑ ᘛ۠ᆙᆊٷ؇ ᖄᖇ ਍ಸڎی ނ႟ႆ/وڢب اور ؇َୀ଻ى ܔި flashes ان Ⴄၖم Ⴄၖ ANITA ቕሡ۔ ዜኞب clutter اނ؇رہ ّ܂
ா஬ ި۲ reflect ᖄᖇ ߓߵف ๱ང ዜኞب ඖඒ۲۔ ሏᇆآ ݿچڎᘗ޳ ᖄᖇ اوߑߵ flashes ᘙ੕၄ ඖඒ۲۔ ᗙᗈاߙߵ ىިرے ߑߵ ଫଓਜಶن ᗙᖩ ݁أ݄ިل اނ؇رے ߙߵ ٞ؇دہ ز
ޗٴچأچ؇ت ᗳᘑ۔ ሏᇆ؇༥ ި۲ invert ֙༢ؓ܋ץ ሏᆧ wave :ᗳᘑ ሏᇆިڑᘛۚ signature ༃واࡵ اٞ܂ reflection اور — ඖඒ۲ ሏᇆآ واีྵ ّ܂ antenna

ඖඒ۲۔ ᜨ᜘ݿܦ ா஬ ڣݠق ඖඒ݁ reflection اور اނ؇رہ راݿب ߓߵاہِ ᖄᖇ inversion ๱ངا دان
۲ިا۔ ඖඒዜኡ ݁ޚ؇ًگب ඖඒ݁ ଫଓਜಶن ۏި آٞ؇ ؇૭૩ا ᘙ੕၄ ً؇ر دو
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HOW ANITA
SEPARATES REFLECTIONS

FROM ANOMALOUS PULSES

arrival direction and polarity

at the balloon
local horizon

DIRECT FROM ABOVE

~
no reflection
polarity not inverted

REFLECTED OFF THE ICE

~
polarity inverted

Signals that bounce off the ice
invert their polarity.

ANOMALOUS PULSES

~
polarity NOT inverted

These signals have a reconstructed
arrival direction from below
the local horizon, without the flip
expected from reflection.

ANITA listens for radio flashes over Antarctic ice.
Arrival direction plus polarity tell ordinary
reflections from the anomalous events.

27.4° & 35.0°
observed arrival angles below
the local horizon — not a sensitivity claim

༟؇م ሏᆧ bounce — ᗳᘑ ሏᇆ؇༥ ި۲ flip pulse reflected ᖄᖇ ߓߵف ᄋᄅۏٴ ،ሏᇆި۲ ඖඒዜኡ flip ڢޚٴྱب ሏᆧ pulse ሏᇿوا ᗙᗅآ ݿچڎᘗ޳ ᖄᖇ اوߑߵ ߑߵ Balloon
ۏި ᘛّ޳ ඖඒዜኡ flip ڢޚٴྱب وہ ඖඒ݁ ان ୍଺݁ ᘛّ޳، ᖃ౺౨ర ዜኞب ᖄᖇ اڣݑ ሏᇧ؇݁گ ᆙᆊب arrival reconstructed ሏᆧ pulses anomalous دو ሏᇃ؇૰૙۔
راݿب ߓߵاہِ ሏᆧ ᜨ᜕ၯႆَ ா஬ ථතھ ᖄᖇ اࢾࣖر ᗙᖩ ඔඒ݁ز ᗙᖩ ذرہ ๱ཏܔ ۭٞ — ᗳᘑ ؇ّா஬ ਜಸ؇ن ܔި ᆙᆊب arrival ”ᖃ౺౨ర ᖄᖇ ᖄᖇ“ ᘛّ޳۔ ݁ٺިڢؕ ඖඒ݁ reflection
ඖඒዜኡ۔ ݁ލ؇۲ڎہ
Original hybrid diagram — The Clean Paper CC BY 0 .4

ඖඒٺᆙᆊ reconstructed ሏᆧ ᓴ௫௙஡ 0° .35 اور 4° .27 ᖄᖇ اڣݑ ᗙᗅ ANITA ඖඒ݁ flight دو๤ངی ሏᆧ 2014 اور flight اٞ܂ ሏᆧ 2006
ި۲ درݿب ༃ຝ๤๑฽ ா஫ا ּ֏જઍ۔ ᕊᔚ inversion ֙༢ؓ܋ץ ୍଺݁ ،ި۲ آٞ؇ اوߑߵ ᖄᖇ اࢾࣖر ᗙᖩ continent اނ؇رہ ᖃྱފ༥ ،ඖඒܔ Ⴄႆٞرڈ ر pulses ᖄᖇ

ᘛّ؇۔ ඖඒዜኡ reflection ሏᇿި݄݁أ ۭٞ ިّ
ᗙᖩ ۚٽ؇ن ଫଓި݁چၯၖ ۲ݞاروں ᗙᖩ ඔඒ݁ز ًޙ؇۲ݠ ذرہ ৖৑وا ᜨ᜕۫ٷዜኜ ّ܂ antenna ᖄᖇ angle upward steep ᜨ᜕ᝅا ᗳᘑ۔ ሏᇆ؇਍ಸ ᄪᄥ٪݁ފ ً؇ت พᘠ኱
،ᗳᘑ ؇൞ിݿ ஼஫ر ᖄᖇ ሏᇃ؇آݿ ዜኞب ᖄᖇ ݁؇دہّ ߑߵ ޗިر ༟؇م Neutrino ᗳᘑ۔ ؇ّ؇༥ ި۲ ؇َா஬ ༥ڍب ඖඒ݁ ݁؇دہّ ᜨ᜕ᝅا ذرہ ۲ًݠ ؇ਊೋّگݠ Ⴄၕި۔ ۲ آٞ؇ ᖄᖇ اࢾࣖر
،ॴख़भ shower ذرہ upward-going ،؇৆ছ ّڰ؇༟ܭ ೞೋڢݠ ᗙᖩ ߓߵف ஼஫را، ᖄᖇ اࢾࣖر ᗙᖩ ඔඒ݁ز neutrino ᄋჳ ᘛّ޳ ۭٞ ݁ڰݠوݪۭ ሏᇆڢڎر ᜨᜤܳ اس
ᕤᖂ۔ ոׂଯଝ interact strongly ᆀᅞပ࿇ ػܙد neutrino ပ࿇ ᆀᄧոֿׂܙا ּڪר׿ اࢤ࣊ࣥ :ᗳᘑ twist ዜ኱؇ں ୍଺݁ دٞܦᘛ޳۔ flash ر࣓࣎ٞި ᗙᗅ ANITA اور
ި۲ ݁ݯٴިط ؇਍ಾا ڣߺࠊܔݴ neutrino ா஫ا اور ᜨᜤ۲۔ ؇༰ ؇َ؇༥ ި۲ ؇َா஬ ༥ڍب ً؇ر ً؇ر ᖄᖇا ᗙᖸި۲ ᗙᗈر஼஫ ᖄᖇ ۚٽ؇ن ଫଓި݁چၯၖ thousand 7 –6
ᖄᖇ ዜኞب ඖඒዜኡا ،ᗳᘑ ؇৆চ ؇ٞ؇਍ಸ ᜨᜤܳ ᗙᖩ ᗙᗅୀ଻ى واڢأ؇ت ᖃ૭૩ا ඖඒዜዊۏ ނٷ؇ۊب آ৖৑تِ ߓߨے ިّ ،ඖඒཁٷዜኜ ّ܂ ANITA ᘛً޳ ىᘛݠ واڢأ؇ت دو ᄋჳ

ඖඒᘛّ۔ ඖඒ۲ر ި۲ ඖඒዜኡ ਍ಸڎ explanations ݬ؇ف ܓᜨᜈ۔ ᖃᘛدٞܦ ඖඒዜኡ ᖃᘛّ۔ ᜨᜤ۲ ؇༰ ᜨ᜕ᘛدٞܦ اނ؇رے
ۋگچࠔࠨ ඖඒዜኡ۔ ᘛً޳ trivial ୍଺݁ — ᜨ᜘ྡྷྲྀ ඖඒዜኡ ٞ؇ڣب در واڢأ؇ت دو — ඖඒዜኡ ٞ؇ڣب در ܓ٪ඖඒ۔ رہ ா஬ દઑ anomaly pulses دو ᜨᜤܳ اس
༠؇ص ሏᆶިܔ ሏᆧ ۭٞ ෠ູݞ ؇ٞ ଫଜّ݄أ ިَِ๤ངاز antenna، ߓߵف، ؇ٞ ᗳᘑ crack ሏᆶިܔ ඖඒ݁ ݁؇ڈل ݁أچ؇ری ᄋჳ ؇ᘛّ ۭٞ ݿިال ඖඒ݁ ۏݴ anomaly،

quirk۔
଩ଜ༰ ࿾ேچص ๱ཏܔ ᖃ౺౨ర ᗙᖩ Antarctica اور ᗳᘑ ሏᇆா஬ dim lights ா஬ ۭ۴᠃ “mystery” coverage sensational ۏ۴؇ں ᗳᘑ ᄋᄄ༥ وہ ۭٞ

ਙਕଯଝ؟ ᓴۻ༢څ ༢໱ۻ֜ څܙ ๴ฎ෕ෂථ اس :؇ᘛّ ا۲ܾ ٞ؇دہ ز اور boring ٞ؇دہ ز ඖඒ۴᠃ ݿިال ๱ཏྡྷཬ؇ݿ اݬܭ ᗳᘑ۔ ॴड़ीد ா஬ ๤ཇوع ሏᇃ؇۴᠃ ሏᆧ
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؇৆ছ ؇৆ছ ᗙᗅ ඔඒ݁ݱٷڰ
of ؔݫݻڅۥ recurring ۋگچࠔࠨ، ๱ཏܔ pulses ANITA ா஫ا ᗳᘑ۔ ݁ިۏިد ٞگۭ ޗݠ ݬ؇ف Ⴄၖ ᗙᗅா஬ ྀྱފث ܔި ݁ڰݠوݪۭ Exciting
ۏި ނٷ؇ۊب ِᄪᄟآ ߓߨا ዜኞب ިّ — ᖄᖇ ذرہ ؇ਜ಻ proposed ؇ٞ ᖄᖇ tau-neutrinos Ⴄၖ ݁أ݄ިل — ඖඒ۲ ሏᇆآ ᖄᖇ showers upward-going

Ⴄၕ۔ ىୀ଻ے ๤ཚور واڢأ؇ت ᘙ੕၄ ᖄᖇ ඖඒ݁ ان ،ᗳᘑر دٞܦᘛٺ؇ ߓߵݿިں ܔި ۲ٷڎݿۭ ๱ངا
اس ᗳᘑ۔ ݁ٷ؇ݿص ᜨᜤܳ ᗙᖩ ྀྱފث اس — ނٷ؇ۊب ِᄪᄟآ ray-ሏᇆ؇਍ಮႤၖ ߓߨا ᖄᖇ ݿص Ⴄၖ ؇ਜ಻د — Observatory Auger Pierre Ⴄၖ Argentina
ఈఃّش showers air upward-going دوران ᗙᖩ 2018 –2004 ᗙᗅ collaboration ඖඒ݁ ؇ਓೋڈ ᗙᖩ ނٷ؇ۊب ِᄪᄟآ Fluorescence ᗙᖩ
၊၁ြڲ criteria ا౪౜ర؇ب კა჋݁ ᄋჳ ۭٞ ً؇ت ا۲ܾ EeV۔ 1 .0< ّިاَ؇ਜಮ؇ں اور 110°< angles zenith ඖඒٺᆙᆊ arrival reconstructed :ඖඒܔ
َۭ adjust ޗݠف ሏᆧ ۏިاب hoped-for ܔި ا౪౜ర؇ب ᄋჳ؇ّ — ׏ٞ ൑สۏ ॾట୹୴ּ׼ พฃٞأ — ᖃᘛّ ᜨᜈܓ ᜨᜤܔ ؇َா஬ درݿب ᓴڪቍል ᓵᓸ ᚙᚆᖌد׏ڗ ֜༢۰ ո঄఼ڈ

ݿܦᖃ۔ ؇༥ ؇৆ছ

ఈః݁ ؇৆ছ
0.27 ± 0.12 ݁ٺިڢؕ ᖄᖇ ଫଜّ݄أ ިَِ๤ངاز ༚ܹޔ ᗙᖩ rays ሏᇆ؇਍ಮႤၖ Ⴄၖ ݁أ݄ިل ۭٞ ෫ຳ؇۔ ا݁چڎوار ا׏ٳ ෕ໍف ًأڎ ᗙᖩ ᗙᗅா஬ unblind ۭٞ ෠ູݞ

ᘛّ؇۔ ݁ٺިڢؕ ۏٺٷ؇ ݁ٷޙݠ ྵี ؇਍ಾا ๤ཛྷف ඖඒዜኡ؛ اނ؇رہ upward-going genuine พฃٞأ ᘛّ؇۔ compatible ޗݠح ىިری ᘙّ؇ݿ ᗙᖩ واո֔ؓت
֙ቍሏ ܔި Auger ިّ ඖඒّި۲ ሏᇆآ ᖄᖇ ڣߺࠊܔݴ shower upward-going steady pulses ANITA ா஫ا ᗳᘑ۔ ඖඒ݁ ݁ިازَۭ ޗ؇ڢب ሏᆧ ۭ༶ཹྥچ
ඖඒ݁ ᖄᖒ݁ڰݠو ො੼ٺ؇ط ா஬ ᘙًިۏ ༥؇ن اور واո֔ؓت، 69 –34 ً ؇ਊೋّگݠ ᜨᜤܳ ᗙᖩ ޗچژ ሏᆶ؇َّިا ڢچ؇س દِતڢݠ اٞ܂ — ᖃᘛّ ᜨᜤ۲ ؇༰ ᜨ᜕ᘛدٞܦ واڢأ؇ت ᓵᓸ
ᗙᖩ ༃ຝ๤๑฽ upward-going-shower ᖄᖇا ඔඒ݁ݱٷڰ ᘛّ؇۔ ݁ޚ؇ًݑ ᗙᖩ ݁ٷޙݠ ྵี وہ اور ،؇ᘛدٞܦ واڢأۭ اٞ܂ ᗙᗅ اس 8۔ ً ؇ਊೋّگݠ ቕሡ از ቕሡ ᘛً޳

ඖඒ۲۔ ᜨ᜘۴᠃ disagreement” “ڲ۠ץܙط ᘙّ؇ݿ

ᗳᘑ ؇৆ছ ݁ޚܹص ༚؇ܳص Ⴄၖ اس
พฆྡྷྲྀ ᖄᖇ آً؇دی ሏᆧ ذرات ሏᇿوا ᗙᗅآ ᖄᖇ ඖඒٺᆙᆊ พᘠኡا ௤ਤواڢ واڢأ؇ت ANITA ா஫ا ᕤᖂ۔ informative જઍ຋-۳רոػ֙ ሏᆧ َۭ؇റയೲ اس
ᘛّ؇۔ ᜨᜤ۲ ؇༰ دٞܦᘛٷ؇ ༟ڎد sizeable ܔި ݿ؇݁ٷ؇ long ሏᆧ Auger ިّ — ذرات ؇ਜ಻ hypothetical ؇ٞ tau-neutrinos Ⴄၖ ݁أ݄ިل — ඖඒᘛّ
ଫ଒اܔ ᗳᘑ؛ ሏᇆ؇༥ ި۲ disfavoured strongly ዜኞب وݪ؇ۋب showers” upward-going of ڣߺࠊܔݴ “dffiuse ᖄᖇ اس دٞܦᘛ؇۔ ඖඒዜኡ
ᗙᖸ؇༥۔ ሏᆧ ڣݠض َۭ ༡؇ܳب ༠؇ص contrived ዜኞب ሏᆶިܔ ّ܂ ۏص ،ඖඒᘛّ ሏᇆآ ඖඒ݁ زਵਦہ ๱ངا proposals beyond-the-݁أچ؇ری-݁؇ڈل
݁ٺأܹگۭ ᖄᖇ ۲ٷڎݿۭ ڢݠೞೋ-اڣݑ اور ߓߵف discussed، ٞ؇دہ ز ᖄᖇ ݿص :ඖඒዜኡ ڣߺࠊܔݴ showering-ذرہ وہ ඖඒ۲ พฆ෫ຳ possibilities ۏި
دار ೑಻؇ٞد ඖඒዜኡ۔ ؇َா஬ ّݱڎٞݑ ᘛً޳ ሏᆶިܔ artefact۔ instrumental/ۭٞ ෠ູݞ ANITA-ݱިصෛ੼ ؇ٞ اߜߵ، reflection/propagation ሏᆶިܔ

ᕤᖂ۔ ոֿڲ֔ݫݻم ᖌּܤ اب ֦༐۰ ا۝ڞ اور ،ᕤᖂ ပ࿶ڤ ပ࿷າᖈد ݄ݙا څܙ ๴ฎ෕ෂථ exciting ᓵᓸ ֦۰ ఈః༠ݬۭ:

؇ّா஬ ඖඒዜኡ ೑ಸ؇ٔ ؇৆ছ ۭٞ
ඖඒዜኡ۔ solved” ᄪᄥ٪݁ފ“ ݁ޚܹص Ⴄၖ disfavoured” strongly ޗٴچأچ؇ت ؇ਜ಻“ ոׂոঁ఩۔ ഇഃቍሒ identity ᆀᄘ pulses دو ۭٞ •

ඖඒዜኡ۔ ۭ༶ཹྥچ ،ᗳᘑ ݁ڰݠوݪۭ leading اٞ܂ reflection subsurface ؇ٞ ڢݠೞೋ-ݿޚں ոׂଯଝ۔ ഇഃቍሒ ոֿଯଝ ׂۢ׿׏ۂ ֦༐۰ mundane ۭٞ •

4

https://en.wikipedia.org/wiki/Pierre_Auger_Observatory


ޗٴچأچ؇ت ሏᇆّذرا ௤௕ڣܹـ THE CLEAN PAPER

”ᖃ౺౨ర ᖄᖇ ᖄᖇ“ ᗳᘑ؛ او݂ݦ ᕊᔚ ݄ݦف balloon ANITA ா஬ّ؇۔ ඖඒዜኡ ”؇َா஬ “ނٷ؇ۊب ଩ଜ༰ ሏᆶިܔ ᖄᖇ اࢾࣖر ᗙᖩ ߓߵف ඖඒ݁ พฃ݁أ ܳڰޙ޳ ۭٞ •
ඖඒዜኡ۔ ሏᆶި۲ พฆၯႆَ ᖄᖇ اࢾࣖر ᗙᖩ ߓߵف ଩ଜ༰ ؇ٞ voice ොේچں، ሏᆶިܔ — ᗳᘑ ᆙᆊب arrival reconstructed ሏᆧ pulse ر࣓࣎ٞި

ᗳᘑ۔ اܳث ً ؇ਊೋّگݠ ᗙᖩ ᆙᆊب ሏᆧ ނިا۲ڎ ورژن وا߉ߵل ா஬ّ؇۔ ඖඒዜኡ ّ؇ਜಮڎ ܔި ذرہ ո঍బ ۳׿ہ ׂۢ׿׏ۂ ۭٞ •

ඖඒ۲؟ ݁ݯٴިط ᜨ᜕ܔٺ ނިا۲ڎ
ᜨᜤ۲۔ ؇༰ ؇َா஬ ਜಸ؇ن ޗݠح ๱ངا اور — ො੼ڎود

ᗳᘑ۔ ܔᘛݓا ߑߵ واڢأ؇ت ANITA دو ߑߵ ޗިر ྲྀྡྷچ؇دی พ෾ފ੕دࠍ Beyond-݁أچ؇ری-݁؇ڈل •
ݿ൞ി؇۔ ؇ਐಸ ඖඒዜኡ ඖඒ۲ ؇৆ছ واڢأ؇ت ୍଺݁ ޗ؇ڢٺިر، ᜨᜤܳ ᗙᖩ ᗙᗅா஬ ༠؇رج possibilities :ᗳᘑ ٞວ׷༖໪ null ᄪᄟ؇݁گ ۭٞ •

ෛ੼ݱިص ۲ڎف ୍଺݁ — ނڎہ ݁ލ؇۲ڎہ ا݁چڎوار like-݁ٷޙݠ ྵี اٞ܂ ݁ٺިڢؕ، dozens — ᗳᘑ ݁ݯٴިط اور quantitative Exclusion •
ඖඒዜኡ۔ ݿྟص imaginable ۲ݠ ،ᗳᘑ ༃ຝ๤๑฽ ڣߺࠊܔݴ” shower “upward-going

-উॻ݁ٷٺگ certain ᖃྱފ༥ ݁ٺٴ؇دل ᘙ੕၄ ᗳᘑ؛ unproven ୍଺݁ ڢچ؇س દِતڢݠ reflection، ڢݠೞೋ-ݿޚں وݪ؇ۋب، mundane Leading •
ඖඒ۲۔ ᗙᖸި۲ disfavoured ᖄᖇ Ⴄၖم دو๤ངے ෑෂڈ؇݁ ّ؇Ⴄႆًری

৆ছ؇۔ ඖඒዜኡ ؇َ؇ᘗߓߨ independently ᗙᗅ ෠ູݠًۭ ๱ཏܔ ܔި anomaly اݬܭ •

ඖඒዜኡ۔ ٞ؇ڣب در — ᗳᘑ ؓ׷׿ sharp ߑߵ ݁أ݄؇ stubborn ୍଺݁ ᗙᗌިᘛۚ اٞ܂ ۭٞ

ᗳᘑ ا۲ܾ ܔچިں ۭٞ
ᗙᖸ؇෠ຳ ᗙᖩ ᗙᗅா஬ chase وݪ؇ۋب exciting ᖄᖇ ݿص ᗙᗅ ނأٴۭ ඖඒᘛّ۔ ሏᇆ؇༥ ّ܂ ذرات ؇ਜ಻ exotic explanations Proposed
ᄪᄟآ successor ߓߨا اٞ܂ ഇഃቍሒ۔ ؇۴᠃ ᗙᗅ ؇ਓೋڈ اور — ؇৆ছ ྀྱފث ఈః༠ف ᗙᖩ ނٷ؇ۊب ِᄪᄟآ ߓߨے ዜኞب اور آزاد ᖄᖇا :؇৆ছ Ⴄၖم unglamorous

ᗳᘑ۔ ر۲؇ ؇༥ ؇ٞ؇਍ಸ ᜨᜤܳ ᗙᖩ ᜨ᜕ᘛدٞܦ دوً؇رہ PUEO
ّ܂ ዜ኱؇ں ،؇َ؇༥ ᗙᗈா஬ ቕሡ possibilities ߑߵ ྸอ؇റയೲ Unexplained Ⴄၕި۔ ۲ ඖඒዜኡ ሏᇧႤၖ؇َ ۭٞ ᗳᘑ۔ พฆݿܦ ႟ႆَ mundane آႤၖරඝر Anomaly

ᗳᘑ۔ ”ᜨ᜘ᝂ؇༥ ඖඒዜኡ ܾ۲“ ۏިاب دار ೑಻؇ٞد اᘛً޳ اور ᕤᖂ۔ ඏᖑሢ ပ࿇م ပ࿇ ༓ໝո۰ۥ ா஬ے، ෠੼ٴިر ٞ؇ڣب در ۋگچࠔࠨ ؇ٞ ި۲ dissolve وہ ᄋჳ

ఈః༠ݬۭ ݬ؇ف
ඖඒآف ᖄᖇ ඖඒٺᆙᆊ ᖃ౺౨ర-اڣݑ ᖄᖇ reconstructed ๱๎๊ا pulses ر࣓࣎ٞި دو ඖඒ݁ flights balloon Antarctic 2014 اور 2006 ሏᆧ ANITA
ሏᆧ Observatory Auger Pierre ᘛّ؇۔ ႟ႆ݁ލ ؇َா஬ وݪ؇ۋب ᖄᖇ ༃ຝ๤๑฽ ذرہ upward-going Ⴄၖ ݁أ݄ިل ᗙᖩ ݁؇ڈل ݁أچ؇ری ඖඒዜዊۏ
upward-going steady anomalies ANITA ா஫ا ᄋᄅۏٴ ݁ޚ؇ًݑ، ᗙᖩ ݁ٷޙݠ ྵี ى؇ٞ؇، ا݁چڎوار اٞ܂ ๤ཛྷف ᗙᗅ ఈఃّش 2025 dedicated
ڣߺࠊܔݴ ذرہ” ؇ਜ಻“ exotic ۭٞ ᖃᘛّ۔ ݁ٺިڢؕ ،8~ ቕሡ از ቕሡ ඖඒ݁ ᖄᖒ݁ڰݠو ො੼ٺ؇ط ؇ٞ واڢأ؇ت، 69 –34ً ոॻ఼ׂؠۑ ިّ ඖඒّި۲ พฆྡྷྲྀ ᖄᖇ ڣߺࠊܔݴ shower
ۭ༥ިّ ޗݠف ሏᆧ اߜߵ instrumental ؇ٞ propagation reflection، ANITA-ݱިصෛ੼ اور ᗳᘑ ؇ّா஬ disfavours strongly ܔި ༃ຝ๤๑฽

ഇഃቍሒ۔ ᖌּܤ اո۳رہ mysterious ᓵᓸ ا࠯ࡇر ᕊᔚ ݄ݦف اور ،ഇഃቍሒ ذرہ ո঍బ ۳׿ہ ׂۢ׿׏ۂ ᗳᘑ۔ َ؇݁أߺࠊم ᘛً޳ اب ݿྟص اݬܭ ୍଺݁ — ᗳᘑ ؇ّ؇ᘗߓߨ
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༒ຍ؇༥ ݁ٴ؇ܳ؞ۭ ఈఃً
ى؇ٞ؇، ا݁چڎوار اٞ܂ ᜨᜤܳ ᗙᖩ showers air upward-going ᗙᗅ (2018 –2004) ఈఃّش Auger Pierre ਍ಮఈఃًڋ :ᕤᖂ ոׂոᖌدڅ ոषऌ ᕊᕍոڲؠ
ܔި Auger ިّ ඖඒّި۲ ሏᇆآ ᖄᖇ ڣߺࠊܔݴ shower ๱๎๊ا anomalies ANITA ா஫ا ݁ޚ؇ًݑ۔ ᗙᖩ ݁ٷޙݠ ྵี ray-ሏᇆ؇਍ಮႤၖ 0. 27-واڢأۭ ݁ٺިڢؕ
many including ،༃ຝ๤๑฽ upward-going-shower ۭٞ ᖃᘛّ۔ ᜨᜤ۲ ؇༰ ᜨ᜕ᘛدٞܦ واڢأ؇ت 8~ ቕሡ از ቕሡ ඖඒ݁ ᖄᖒ݁ڰݠو ො੼ٺ؇ط ؇ٞ ،69 –34ً ؇ਊೋّگݠ

ᗳᘑ۔ ؇ّா஬ disfavours strongly ܔި ،ᗳᗵ؇َ݁ٷޙݠ ਜ಻؇-ذرہ
instrumental/ۭٞ ෠ູݞ ANITA-ݱިصෛ੼ ؇ٞ اߜߵ، propagation-ި࣓ٞ࣎ر ؇ٞ reflection ೞೋڢݠ ᗙᖩ ߓߵف/اڣݑ :ഇഃቍሒ ూ఩ոׅ ાફڲ ᕤᖂ ؓ׷ոس ਗِਕؓۑ ոषऌ

artefact۔
phenomenon audible ؇ٞ ሏᇼި݁ݱٷ paranormal، ሏᆶިܔ ඖඒ۲؛ اނ؇رے ᖄᖇ اࢾࣖر ᗙᖩ ߓߵف ඖඒ۲؛ ᖄᖇ ذرہ ؇ਜ಻ واڢأ؇ت :ոׂոᖌدڅ ഇഃቍሒ ոषऌ ׏ٞ

ᗳᘑ۔ ؇৆চ ި۲ ݁أߺࠊم اب ݿྟص ᗳᘑ؛ ނ؇݁ܭ
ᗳᘑ؛ ؇ّா஬ constrain ๤ཛྷف ،؇൞ിݿ ா஬ ඖඒዜኡ ؇َா஬ ނٷ؇ۊب ۭ༶ཹྥچ null ۭٞ ڢ؇ቕሶ؛ ߑߵ واڢأ؇ت دو ً ؇ਊೋّگݠ พ෾ފ੕دࠍ Exotic-ޗٴچأچ؇ت ຒ׿ود: ا٣گ

ሏᆶި۲۔ ඖඒዜኡ ؇َ؇ᘗߓߨ independently anomaly ᗳᘑ؛ ؇ّா஬ ۲ڎف ܔި ༃ຝ๤๑฽ shower-ڣߺࠊܔݴ ෛ੼ݱިص exclusion
exotic- اور ،ඖඒዜኡ ߓߵف” the اࢾࣖر ᖄᖇ “اނ؇رہ ܳڰޙ޳ ،ඖඒዜኡ ذرہ ؇ਜ಻ ނڎہ ّݱڎٞݑ ۭٞ ᄋჳ ٞ؇دہ ز ዜኞب ᚙᚕ٣؟ ոມ ոֿ٣ܙ ا֍׫ڵոد ոڅ׫ר څܙ ոؓری ոຐم
،พ෾ފ੕دࠍ ඖඒ݁ anomaly unsolved اٞ܂ ݁ޝڢژ: ݁ٷ؇ݿص ᗳᘑ۔ ቕሡ ا؜ٺ݄؇د ߑߵ ݿྟص اݬܭ ᗳᘑ۔ disfavoured strongly اب ༃ຝ๤๑฽ ڣߺࠊܔݴ

ᗳᘑ۔ ٞ؇دہ ز اႤႆ݁ن Ⴄၖ ᗙᗅި۲ mundane ᗙᖩ ۏݴ
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