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RECENT STUDIES PROVIDE DIFFERENT ESTIMATES TO SIZE OF "TENTH PLANET" 
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H ow  big is  2 0 0 3  U B 3 1 3  -- t he mos t  dis t ant  know n obj ect  

in  our  s olar  s ys t em -- of t en  r ef er r ed t o as  t he " 1 0 t h  

planet " ?  E ver  s ince i t s  dis cover y, t he exact  s iz e of  t h is  

obj ect , n icknamed " Xena"  by i t s  dis cover er s , has  

exer cis ed planet ar y s cient is t s .  I n  t he pas t  w eek, t w o 

di f f er ent  announcement s  gave conf l ict ing ans w er s  t o t h is  

ques t ion . One put  2 0 0 3  U B 3 1 3 's  diamet er  f i r s t  at  alm os t  

pr ecis ely t hat  of  P lu t o, t he ot her  at  3 0 %  gr eat er  t han 

P lu t o.  

When it was  fir s t announced at a pres s  conference in July 2005, 

Caltech's  Michael B rown, who led the team that discovered the 

obj ect,  es timated 2003 UB313's  diameter  at around 2,700 

kilometer s  (1,620 miles ). T his  implied that it is  s ubs tantially 

larger  than Pluto, which has  a diameter  of 2,300 k ilometer s  

(1,380 miles ), and consequently that it should be cons idered a 

" 10th planet"  in our  s olar  s ys tem. 

As  B rown was  quick to note at the time, however , s ize es timates  based on 

vis ible l ight obs ervations  are notor ious ly inaccurate. T he reas on is  that the 

br ightnes s  of an obj ect viewed from Ear th is  dependent both on its  s ize and its  

reflectivity,  known as  the obj ect's  " albedo."  For  a given obs erved br ightnes s , 

an obj ect with a higher  albedo is  smaller  than an obj ect with a low albedo. 

Without an independent meas urement of either  an obj ect's  s ize or  the albedo, 

there is  no way to disentangle the two. B rown's  or iginal s ize es timate was  

bas ed on the as sumption that 2003 UB313's  albedo is  s imilar  to Pluto's .  S ince 

Pluto, which reflects  62%  of the S unlight that comes  its  way is  one of the 

mos t reflective known bodies  in the s olar  sys tem, B rown's  as s umption was , in 

fact,  a cons ervative one. 

One obvious  way of determining the actual s ize of 2003 UB313 would be to 

res olve its  dis k in a telescope and measure it.  As  repor ted in the online j ournal 

S cienceNOW, in a public talk , B rown s aid that this  was  in fact accomplished 

recently by the Hubble S pace T elescope (HS T ).  Preliminary es timates  based 

on this  image s ugges ted that 2003 UB313 was  s maller  than previous ly 

thought - -  in fact, barely bigger  than Pluto. T he s urpr is ing aspect of this  find is  that such a s mall diameter  mus t 

imply a remarkably high albedo of 92% ! S cientis ts  have no idea of how or  why the body would be s o ex traordinar ily 

reflective.  However , this  repor t was  premature, and Brown has  s ince s tated, " Contrary to rumor s  otherwis e,  we're 

j us t in the preliminary s tages  of analyz ing the HS T  data. When we are done we should have a very precise 

meas urement.  I  hope that we will  have the HS T  analys is  done within perhaps  a month, and I ' l l  be able to s ay more 

then."   

I ndeed, a new s tudy by German scientis ts  seems  to point in 

exactly the oppos ite direction. I n an ar ticle published today in 

the j ournal Nature,  a team led by Frank Ber toldi of the 
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Ar t is t 's  concept  of  2 0 0 3  U B 3 1 3  

Credit:  Rober t Hur t ( I PAC)  
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Univer s ity of Bonn and the Max Planck I ns titute for  Radio 

As tronomy (MPI fR) and Wilhelm Altenhoff of MPI fR meas ured 

the thermal radiation emitted by 2003 UB313. Unlike vis ible 

l ight,  thermal radiation is  determined almos t exclus ively by an 

obj ect's  temperature and s ize, and only marginally by its  albedo. 

S ince a body's  temperature can be determined with a high 

degree of accuracy bas ed on its  dis tance from the S un, 

meas ur ing its  thermal radiation can give a good es timate of its  

s ize.  

Us ing the Max Planck Mil l imeter  Bolometer  (MAMBO-2) at the 

I RAM 30-meter  teles cope in Pico Veleta, S pain, Ber toldi and his  

col leagues  measured 2003 UB313's  radiation at the 1.2-

mill imeter  wavelength between Augus t 19 and 27, 2005. S ince 

its  s ur face temperature is  about 25 kelvins  (-248 degrees  

Cels ius  or  -414 degrees  Fahrenheit), they calculated that its  

diameter  should be 3,094 kilometer s  (1,856 miles ) - -  30%  

greater  than Pluto. T his  es timate has  the additional advantage 

that it implies  an albedo of 55% , very s imilar  to Pluto's  62% . I n 

the Nature ar ticle,  the author s  note that the measurement of an 

obj ect's  thermal radiation does  depend, to a cer tain ex tent, on 

its  rotation rate and the inclination of its  orbit as  viewed from 

Ear th. But even taking the mos t " pes s imis tic"  (and unlikely) 

es timates ,  Ber toldi's  team never theles s  ar r ived at a s ize 

es timate of 2,859 k ilometer s  (1,715 miles ) in diameter ,  s ti l l  

subs tantially larger  than Pluto. 

T hough the exact diameter  of 2003 UB313 is  not yet known, the 

cumulative weight of evidence points  to an obj ect larger ,  

perhaps  s ubs tantially larger ,  than Pluto. T his  debate is  no help 

at all to the I nternational As tronomical Union, which is  cur rently 

weighing the thorny and emotional ques tion:  " what is  a planet?"  

I f 2003 UB313 is  larger  than Pluto, is  it a planet? I f it is , what 

about other  large trans -Neptunian obj ects ? I f it is n't, then 

should its  s maller  k in Pluto be regarded as  a planet? T he 

answer s  are far  from clear .  But as  evidence accumulates  on the 

var iety and complex ity of obj ects  in our  own and other  planetary 

sys tems , the old comfor table definitions  are being s tretched to 

their  l imits . 
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T he I R AM 3 0 -met er  r adio t eles cope, P ico 

Velet a, S pain  

Credit:  I ns titute for  Radio As tronomy at Mill imeter  

wavelengths  (I RAM)  
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E s t imat ing t he diamet er  of  2 0 0 3  U B 3 1 3  

Meas ur ing the diameter  of faint and dis tant Kuiper  

belt obj ects  is  a challenge. T his  diagram s hows  

the s tate of knowledge of the diameter  of 2003 

UB313 as  of February 2006. T he blue curve 

repres ents  a cons traint on the diameter  of 2003 

UB313 based on its  optical br ightnes s . Because 

the optical br ightes s  is  s trongly dependent upon 

the " albedo,"  or  reflectivity, of the sur face, the 

blue curve cover s  diameters  ranging from near  

Pluto's  (2,300 ki lometers ) out to more than 8,000 

ki lometers  for  very low albedo. T he red curve 

repres ents  a cons traint given by observations  in 

radio wavelengths , which are dependent upon the 

temperature of the body. T he temperature is  only 

very weakly dependent upon albedo. T he 

inter section of the two curves  gives  the most 

l ikely es timate for  the diameter . (Dotted lines  give 

intervals  for  obs ervational uncer tainty in the 

meas urements .) Credit:  Frank Ber toldi,  MPI fR  
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