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REVIEWED: SKY-WATCHER’S 

FIRST H-ALPHA SOLARSCOPE

THE SHOCKWAVES SHAPING  

THE MILKY WAY’S CENTRE

WHY THE SEARCH FOR  

PLANET 9 IS HEATING UP

WHO REALLY CAME UP  

WITH THE TELESCOPE?

ANCIENT STARGAZERS  

OF THE US SOUTHWEST

10 years after New Horizons, the dwarf 

planet continues to reveal new secrets

OUT OF THE DARK

Get ready fora remarkablefull Moonin July

PLUS

WHY THE WONDER OF COMET HALE–BOPP LIVES ON
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years on
The New Horizons fly-by of this 
ancient, icy world continues to 
surprise a decade later. So what have 
we learned? Ben Evans investigates

T
en years ago, Pluto emerged 

from the gloom at the Solar 

System’s ragged edge – and 

a new world came in from  

the cold. 

Five billion kilometres (3 billion miles) 

from Earth, on 14 July 2015, NASA’s 

piano-sized New Horizons probe swept 

past the dwarf planet and glimpsed a 

crater-scarred landscape teeming with 

nitrogen glaciers, winding canyons, 

water-ice mountains and – maybe  

– a substantial ocean in liquid form.

The title ‘planet’ has proven a thorn 

in Pluto’s side. Discovered by Clyde 

Tombaugh in 1930 and named by 

schoolgirl Venetia Burney for the Roman 

god of the underworld, generations of 

children knew Pluto from classroom 

mnemonics as the Sun’s ninth planet. 

In 1978, Jim Christy discovered Pluto’s 

moon, Charon. The name honoured both  

the mythical ferryman of the dead and 

Christy’s wife, Charlene. Charon is half 

Pluto’s size and an eighth of its mass.  

The two bodies’ barycentre of mass lies 

RXWVLGH�WKHP��OLNH�ƅJXUH�VNDWHUV��WKH\�

synchronously circle an empty patch 

of space every 6.4 days in tight tidal 

lockstep, each perpetually presenting the 

same hemisphere to the other.

Pluto’s identity crisis
Pluto’s planetary downfall began in 

1992, when astronomers discovered 

the Kuiper Belt, a disc of millions of 

icy planetesimals beyond Neptune. It 

furnishes a treasure trove of pristine relics

geochemically unaltered since the  X
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From speck to spectacular! 

Dim, distant Pluto was  

revealed by New Horizons 

as never before… and the 

revelations keep coming
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S Left: Clyde 

Tombaugh used  

a blink comparator 

to discover the 

‘ninth planet’ in 1930 

Right: New Horizons’ 

launch in January 

2006, the start of 

a nearly 10-year 

journey to Pluto
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Solar System’s infancy. With 3,000 Kuiper Belt 

REMHFWV�RIƅFLDOO\�NQRZQ�WRGD\��WKH�GHWHFWLRQ�

RI�VHYHUDO�ODUJH�LF\�ERGLHV�DIWHU������SURPSWHG�

the International Astronomical Union (IAU) to 

UHGHƅQH�ZKDW�FRQVWLWXWHG�D�SODQHW��,Q�������3OXWR��

QRZ�UHFRJQLVHG�DV�SDUW�RI�WKH�.XLSHU�%HOW��ZDV�

UHFDWHJRULVHG�DV�D�ŜGZDUI�SODQHWŝ��3OXWR�ZHQW�IURP�

the smallest planet to the biggest Kuiper Belt object.

1HZ�+RUL]RQV�ODXQFKHG�LQ�-DQXDU\������RQ�D�VRODU�

HVFDSH�WUDMHFWRU\�DW�������NP�K��������PSK���WKH�

IDVWHVW�(DUWK�GHSDUWXUH�RI�DQ\�VSDFHFUDIW��,W�FDUULHG�

��������KXPDQ�QDPHV�RQ�D�&'��D�Ŝ3OXWR�1RW�<HW�

([SORUHGŝ�VWDPS�DQG���J�RI�&O\GH�7RPEDXJKŝV�DVKHV�

,Q�������WKH�+XEEOH�6SDFH�7HOHVFRSH�IRXQG�WZR�

QHZ�PRRQV��1L[�DQG�+\GUD��DURXQG�3OXWR��OHDGLQJ�WR�

FRQFHUQV�DV�1HZ�+RUL]RQV�GUHZ�QHDUHU�WKDW�XQVHHQ�

GHEULV�PLJKW�FULSSOH�WKH�SUREH��+XEEOH�GLVFRYHUHG�

WZR�PRUH�WLQ\�PRRQV��.HUEHURV�LQ������DQG�6W\[�

LQ�������EXW�WKH�OLNHOLKRRG�RI�GHEULV�LPSDFWV�ZDV�

FDOFXODWHG�DW�OHVV�WKDQ�����SHU�FHQW��%\�-XO\�������WKH�

PRRG�UHDFKHG�IHYHU�SLWFK�DW�1HZ�+RUL]RQVŝ�FRQWURO�

FHQWUH�DW�WKH�-RKQV�+RSNLQV�8QLYHUVLW\�$SSOLHG�

3K\VLFV�/DERUDWRU\��7HDPV�WRLOHG�DURXQG�WKH�FORFN��

FDWQDSSLQJ�LQ�HPSW\�RIƅFHV�RU�FRQIHUHQFH�URRPV��

FRQVXPLQJ�FRSLRXV�TXDQWLWLHV�RI�FDIIHLQH��ZLWK�SL]]D�

GHOLYHULHV�RQ�VSHHG�GLDO��7HQ�GD\V�RXW�IURP�3OXWR��DQ�

RYHUORDGHG�FRPSXWHU�WKUHZ�1HZ�+RUL]RQV�LQWR�VDIH�

PRGH��IRUFLQJ�KHDUWV�LQWR�WKURDWV�IRU�WZR�WHQVH�KRXUV�

XQWLO�FRQWDFW�ZDV�UHVWRUHG�

$W�������87&�RQ����-XO\��WKH�SUREH�ƆHZ�ZLWKLQ�

������NP��������PLOHV��RI�3OXWR��,WV�KLJK�JDLQ�DQWHQQD�

FRXOGQŝW�EH�SRLQWHG�DW�(DUWK�ZKLOH�FROOHFWLQJ�GDWD��

DQG�RQH�ZD\�FRPPXQLFDWLRQV�WRRN�IRXU�KRXUV�DQG����

PLQXWHV�WR�UHDFK�KRPH��$OO�WROG��WKLV�WLPH�ODJ�\LHOGHG�

DQ�XQFRPIRUWDEOH�UDGLR�VLOHQFH�VSDQQLQJ����KRXUV�

New Horizons phones home
:DLWLQJ�DQ[LRXVO\�DW�WKH�.RVVLDNRII�&HQWHU�DW�-RKQV�

+RSNLQV�ZHUH�����PHGLD�SHUVRQQHO��KXQGUHGV�RI�VWDII�

DQG�������JXHVWV��LQFOXGLQJ�-LP�DQG�&KDUOHQH�&KULVW\��

WKH�ODWWHU�H[FLWHGO\�HPDLOLQJ�IDPLO\�DV�VKH�SUHSDUHG�

WR�VHH�ŜKHUŝ�PRRQ�IRU�WKH�ƅUVW�WLPH��ş$�ORW�RI�KXVEDQGV�

SURPLVH�WKHLU�ZLYHV�WKH�PRRQ�Š�VKH�VDLG��şEXW�-LP�

DFWXDOO\�GHOLYHUHG�Š

$�WHOHPHWU\�EXUVW�KHUDOGHG�VXFFHVV��ş:H�KDYH�

FDUULHU�ORFN�Š�UHSRUWHG�PLVVLRQ�RSHUDWLRQV�PDQDJHU�

$OLFH�%RZPDQ�DW�������87&�RQ����-XO\��FRQƅUPLQJ�

1$6$ŝV�'HHS�6SDFH�1HWZRUN�KDG�UHFHLYHG�D�

VLJQDO��$IWHU�VXEV\VWHP�WHDPV�UHSRUWHG�D�ŜJUHHQŝ�

VWDWXV��%RZPDQ�FDOOHG�WKH�1HZ�+RUL]RQV�SULQFLSDO�

investigator, Alan Stern.

ş3,��WKLV�LV�020�RQ�3OXWR���Š�VKH�VDLG��ş:H�KDYH�

D�KHDOWK\�VSDFHFUDIW��:H�KDYH�UHFRUGHG�GDWD�RI�

WKH�3OXWR�6\VWHP�DQG�DUH�RXWERXQG�IURP�3OXWR�Š�

+HU�ZRUGV�ZHUH�GURZQHG�RXW�E\�D�SDQGHPRQLXP�

RI�DSSODXVH��6WHUQ�GLVSOD\HG�DQ�HQODUJHG�YHUVLRQ�RI�

WKH������Ŝ3OXWR�1RW�<HW�([SORUHGŝ�VWDPS�ZLWK�Ŝ1RW�

<HWŝ�FURVVHG�RXW��$QG�ZLWK�RQH�RI�WKRVH����FHQW�

JupiterSaturn

Uranus

Neptune

Pluto
KUIPER BELT

Discovery of the vast Kuiper 

Belt and numerous similar 

worlds led to Pluto’s demotion 

to dwarf planet in 2006
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VWDPSV�DERDUG�WKH�SUREH��LQ������1HZ�+RUL]RQV�ZRQ�

D�*XLQQHVV�:RUOG�5HFRUG�IRU�WKH�IXUWKHVW�GLVWDQFH�

WUDYHOOHG�E\�D�SRVWDJH�VWDPS�

$PRQJ�WKH�SUREHŝV�ƅUVW�LPDJHV�ZDV�7RPEDXJK�

5HJLR��D�KHDUW�VKDSHG�EDVLQ�VSDQQLQJ������NP��������

PLOHV���,WV�ZHVWHUQ�OREH��6SXWQLN�3ODQLWLD��LV�D�JODFLHU�

RI�QLWURJHQ��PHWKDQH�DQG�FDUERQ�PRQR[LGH�LFHV�LQ�

SRO\JRQDO�FHOOV��,WV�ŜVKRUHOLQHŝ��ERXQGHG�E\�ZDWHU�LFH�

PRXQWDLQV��LV�IUR]HQ�KDUG�DV�URFN�DW�3OXWRŝV�PHDQ�

WHPSHUDWXUH�RI�Ś���p& (–380°F).

,FHEHUJ�OLNH�EORFNV�ŜƆRDWŝ�DWRS�6SXWQLN�3ODQLWLDŝV�

IUR]HQ�VHD�RI�VRIW�YRODWLOHV��&KXUQLQJ��FRQYHFWLYH�FHOOV�

RI�LF\�PDWHULDO�KHDWHG�E\�LQWHUQDO�ZDUPWK�F\FOLFDOO\�

UHIUHVK�WKH�VXUIDFH��7KH�UHVXOW��6SXWQLNŝV�VPRRWK�

WHUUDLQ�LV�JHRORJLFDOO\�\RXQJ�Ś�QR�PRUH�WKDQ����PLOOLRQ�

\HDUV�ROG�Ś�ZLWK�IHZ�YLVLEOH�FUDWHUV�

A world tipped over
,Q�-XQH�������LW�ZDV�UHSRUWHG�WKDW�6SXWQLN�3ODQLWLD�

LV�SUREDEO\�D�ŜFROG�WUDSŝ�ZKHUH�IUR]HQ�QLWURJHQ�

DFFXPXODWHG�LQWR�DQ�LFH�VKHHW��NP������PLOHV��WKLFN��

$Q�LPSDFWRU���NP������PLOHV��ZLGH�PD\�KDYH�IRUPHG�

6SXWQLN�HOVHZKHUH�RQ�3OXWR��EXW�WKH�ZDWHU�LFHŝV�KXJH�

PDVV�FDXVHG�LW�WR�PLJUDWH�WR�LWV�SUHVHQW�VSRW����° 

From ice desert  

to water world?
Finding a liquid ocean will mean dramatically 

rethinking Pluto’s ability to host life

Water worlds beyond Earth are nothing new, with Jupiter’s moon 

Europa and Saturn’s moon Enceladus known to possess global 

oceans beneath their icy crusts, and perhaps the right kind of 

conditions for microbial life to evolve. Both worlds’ oceans may 

be potentially habitable since evidence has been found for 

requisite nutrients and heat.

In December 2016, it was reported that beneath its icy crust, 

Pluto’s internal heat could support a subsurface ocean at least 

100km (60 miles) deep. In June 2020, it was theorised that this 

SXWDWLYH�RFHDQ�PLJKW�HYHQ�KDYH�EHHQ�KDELWDEOH�ZKHQ�LW�ƅUVW�

formed. It could remain habitable today if conditions are warm 

enough and a source of geothermal heat exists at the ocean’s 

base. Additionally, a life-enabling ocean would need to lack 

harmful toxins like hydrogen peroxide.

If an ocean does exist beneath Pluto’s ice, it would reside 

much deeper and would be located in a darker, colder region 

of the Solar System, 4.5 times further into space than Europa 

and more than twice as distant as Enceladus: a potential 

showstopper for microbial life. But it would demonstrate 

that liquid water oceans are possible, even at Pluto’s extreme 

distance from the Sun. For now, however, the jury on Pluto’s 

ocean remains out.

Outer crust

Rocky core

Frozen layer/possible 

liquid ocean

Huge oceans may 

lie under Pluto’s icy 

mantle – which means 

a possibility of life IL
LU

S
TR

A
TI

O
N

7KH�ƅUVW�FORVH�XSV�

unveiled glaciers, craters 

and the heart-shaped 

Tombaugh Regio
X

W July 2015: jubilant scientists at mission control held 

aloft the 1991 Pluto stamp, with ‘not yet’ now crossed 

out, as New Horizons began sending data home
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S Peaks like 

Wright Mons point 

to cryovolcanism 

playing a part in 

resurfacing Pluto

north of the equator. This enormous 

mass (plus tidal tugs and pulls from 

Charon) may also have tipped Pluto 

over. Like Uranus, the dwarf planet 

rotates ‘sideways’ with an extreme 120° 

axial tilt. Temperature models of Pluto’s 

highly inclined 248-year solar orbit suggest 

latitudes around 30° north and south are 

colder than the poles. And Sputnik could be so 

massive that it sank into the crust. It’s about 3.2km  

(2 miles) below mean surface elevations, the lowest-

lying area on Pluto.

New Horizons found ancient nitrogen riverbeds 

and lakes, and meandering canyons at the north 

pole. Global maps made using New Horizons data 

reveal networks of ridges and troughs 

spanning 3,000km (1,800 miles). 

Hummocky highlands, ‘snakeskin’ terrain 

and ‘halo’ craters with bright walls and 

GDUN�ƆRRUV�SRLQW�WR�D�FRPSOH[�JHRORJLFDO�

past. Steep-sided water-ice mountains 

ascend to 3,500 metres (11,000ft), their 

peaks dusted with methane frost. Blade-like 

spires of methane ice rise taller than New York 

skyscrapers. Features known as Wright Mons and 

Piccard Mons might be cryovolcanoes, periodically 

extruding melted slurries of water-ice, nitrogen, 

ammonia and methane 

with the consistency 

of toothpaste.

Beyond Pluto
Pluto was just the beginning – New Horizons is 

now bound for the very edge of our Solar System

&RQWLQXLQJ�LWV�MRXUQH\�LQWR�WKH�RXWHU�6RODU�6\VWHP��RQ���-DQXDU\�

������1HZ�+RUL]RQV�ƆHZ�ZLWKLQ������NP��������PLOHV��RI�.XLSHU�

%HOW�REMHFW�$UURNRWK��D�QHDU�SULVWLQH�UHOLF�RI�WKH�GLVF�RI�PDWHULDO�

IURP�ZKLFK�WKH�6RODU�6\VWHP�IRUPHG�

$�ŜFRQWDFW�ELQDU\ŝ��VQRZPDQ�VKDSHG�$UURNRWK�UHVLGHV�����

ELOOLRQ�NP����ELOOLRQ�PLOHV��IURP�WKH�6XQ�DQG�����ELOOLRQ�NP����ELOOLRQ�

PLOHV��EH\RQG�3OXWR��5HG�FRORXUHG�$UURNRWK�PHDVXUHV���NP�

����PLOHV��ORQJ��LWV�WZR�OLJKWO\�FUDWHUHG�ŜOREHVŝ�OLQNHG�E\�D�VOHQGHU�

QHFN��7KH�YLVLW�E\�1HZ�+RUL]RQV�UHPDLQV�WKH�PRVW�GLVWDQW�Ɔ\�E\�

HYHU�SHUIRUPHG�E\�D�VSDFHFUDIW��

,Q�$SULO�������1HZ�+RUL]RQV�DQG�JURXQG�EDVHG�WHOHVFRSHV�

VWXGLHG�QHDUE\�VWDUV�3UR[LPD�&HQWDXUL�DQG�:ROI�����WR�

GHPRQVWUDWH�HDVLO\�REVHUYDEOH�VWHOODU�SDUDOOD[��$QG�LW�PHDVXUHG�

WKH�FRVPLF�RSWLFDO�EDFNJURXQG��UHYHDOLQJ�D�VN\����WLPHV�GDUNHU�

WKDQ�VHHQ�E\�+XEEOH��WKDQNV�WR�WKH�DEVHQFH�RI�WKH�GLIIXVH�JORZ�

RI�VFDWWHUHG�VXQOLJKW�NQRZQ�DV�WKH�Ŝ]RGLDFDO�OLJKWŝ�

7KH�SUREH�KDV�KHOSHG�PRGHO�WKH�VKDSH�RI�WKH�KHOLRVSKHUH�

Ś�D�SURWHFWLYH�EXEEOH�JHQHUDWHG�E\�WKH�6XQ�WKDW�VXUURXQGV�WKH�

6RODU�6\VWHP�SODQHWV�Ś�UHYHDOLQJ�LW�PLJKW�UHVHPEOH�D�ƆDWWHQHG�

FURLVVDQW�ZLWKRXW�D�WDLO��UDWKHU�WKDQ�EHLQJ�FRPHW�VKDSHG�DV�

SUHYLRXVO\�WKRXJKW��1HZ�+RUL]RQV�DOVR�UHYHDOHG�WKDW�WKH�VRODU�

ZLQG�LV��Ś��SHU�FHQW�VORZHU�EH\RQG�3OXWR�WKDQ�LW�LV�QHDU�WR�(DUWK��

,W�KDV�REVHUYHG�8UDQXV�DV�D�SUR[\�IRU�VWXG\LQJ�H[RSODQHWV�DQG��

LQ�6HSWHPEHU�������UHYHDOHG�WKH�.XLSHU�%HOW�PLJKW�H[WHQG�

���SHU�FHQW�IXUWKHU�WKDQ�WKHRULVHG�

Next up was ancient 

relic Arrokoth. But New 

Horizons has millions 

more miles to go…

Iceberg hills on the shore of Sputnik 

Planitia – thermal convection 

constantly renews the frozen surface

Bizarrely textured  

blade-like mountains in 

Pluto’s northern terrain

X
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Ben Evans is a 

science writer and 

the author of 

several books  

RQ�VSDFHƆLJKW

New Horizons measured 

Pluto’s thin nitrogen 

atmosphere as far as 

1,600km (1,000 miles) from 

the surface. Scientists say up 

to 20 observed atmospheric 

haze layers may be induced 

by pressure waves driven by 

DLUƆRZ�RYHU�3OXWRŝV�PRXQWDLQV��

Clouds are rare on Pluto. Any 

possible clouds tend to be 

small in size and materialise in 

cooler climes at dawn or dusk.

Pluto’s true colours
Pluto’s surface hues range from pinkish nitrogen 

deposits to regions tinged bluish-grey, interspersed 

with redder colourations likely caused by dark 

‘tholins’, complex organic molecules formed when 

methane is exposed to ultraviolet sunlight. Nowhere 

are tholins more visibly apparent than the curious 

reddish ‘hood’ that cloaks Charon’s north pole. 

Measuring 375km (250 miles) wide and named 

Mordor Macula after the dark land in JRR Tolkien’s 

The Lord of the Rings, its source may be Pluto’s 

atmosphere, as escaping methane freezes onto 

Charon’s north pole and is broken down into heavier 

hydrocarbons and tholins by solar radiation. 

In July 2018, NASA released new views of how Pluto 

might appear to a human’s naked eye, a ‘natural-

colour’ panorama from calibrated New Horizons 

data. This shows a world not distinctly red but rather 

a jumbled matrix of light and dark, from tar-like 

Belton Regio straddling Pluto’s equator to the more 

muted pastels of Sputnik Planitia, where methane is 

energised by ultraviolet sunlight.

Charon’s ancient, battered landscape – extensive 

faults and valleys four times longer and twice as deep 

as the Grand Canyon, smooth equatorial plains, cliffs 

higher than Mount Everest and possible landslides 

– points to a tumultuous history. In December 2016, 

scientists announced the moon might once have had 

a salty water and ammonia ocean, whose gradual 

freezing yielded many of the surface fractures seen 

by New Horizons. As for Pluto’s small moons, all have 

KLJKO\�UHƆHFWLYH�VXUIDFHV�RI�ZDWHU�LFH��7KH\�RFFXS\�

chaotic, tumbling orbits due to Pluto and Charon’s 

complex gravitational dynamics. All are irregular in 

shape, from double-lobed Kerberos to jellybean-like 

Nix, sizes varying from Hydra’s 45km (28 miles) to tiny 

Styx, only 16km (10 miles) wide. 

Today, New Horizons is 9.3 billion km (5.8 billion 

miles) away, 62 times the distance between Earth 

DQG�WKH�6XQ��,WŝV�WKH�ƅIWK�PRVW�GLVWDQW�VSDFHFUDIW�

after Voyagers 1 and 2 and Pioneers 10 and 11, all of 

which have departed the Solar System. Travelling 

at 49,200km/h (30,600mph) and covering 480 

million km (300 million miles) per year, New Horizons’ 

mission will continue until it exits the Kuiper Belt in 

2028–2029. 

Its plutonium-fuelled generator could keep it going 

into the 2040s, by which time the probe will be 15 

billion km (9.3 billion miles) from the Sun. If it remains 

functional, New Horizons could then be tasked with 

a new mission to explore other new horizons, far 

beyond the Solar System.

Farewell, Pluto: the 

dwarf planet’s blue, hazy 

atmosphere, photographed 

as New Horizons departed

S The red ‘hood’ 

on Pluto’s moon 

Charon, composed 

of tholins

X The panorama 

captured on 14 July 

2015, but newly 

processed in 2018 

to show how the 

human eye would 

actually see Pluto




