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f['H)M$-$' w0' K2$I14<H)M$-$'

DC'QJO2%+4).$' HM' K2$I14<H)M$-$'

f?^'($9#+%' l'SK2+-$.T' jj'

•  H2'"4#$%+1*4'"%$'21R2-)'-19$-)'
#+'M$'="--"4'#)O$4'Sa?e<DCT'

•  5'"4#$%+1*4'"%$'-$44'-19$-)'#+'
M$'="--"4'#)O$4'#2".'+#2$%'
#)O$4''

•  ?B'-+6L"-M$*+'"4#$%+1*4'"%$'
-"%R$%'#2".'?BB'9IY['"%$'
H$%$4L-19$&'f'="--"4L-19$&'['
"%$'K2$I14<H)M$-$L-19$&'^'
"%$'#++'.+14)'#+'#$--d''

•  K2%$$'+N'#2$'^'-"%R$4#'HL
0+IO-$,'"4#$%+1*4'"%$'
H$%$4L#)O$4'

Ten largest low-albedo asteroids 
Hektor data from Emery et al. 
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E+I$'1.1U"-'_.*1.R4'
•  H2'"4#$%+1*4'"%$'21R2-)'-19$-)'

#+'M$'="--"4'#)O$4'Sa?e<DCT'
•  5'"4#$%+1*4'"%$'-$44'-19$-)'#+'

M$'="--"4'#)O$4'#2".'+#2$%'
#)O$4''

•  ?B'-+6L"-M$*+'"4#$%+1*4'"%$'
-"%R$%'#2".'?BB'9IY['"%$'
H$%$4L-19$&'f'="--"4L-19$&'['
"%$'K2$I14<H)M$-$L-19$&'^'
"%$'#++'.+14)'#+'#$--d''

•  K2%$$'+N'#2$'^'-"%R$4#'HL
0+IO-$,'"4#$%+1*4'"%$'
H$%$4L#)O$4'

!01,'+) 8C788)'A$22) D-E@)+43,)
C'H$%$4' H' H$%$4'

?'="--"4' 5' ="--"4'

CB'()R1$"' H' H$%$4'

@B^'/.#$%"I.1"' 5' H$%$4'

[?'QJ%+O"' H' H$%$4j'

[CC'l"81*"' H' ="--"4'

DC'QJO2%+4).$' HM' K2$I14<H)M$-$'

ZZ'K214M$' 5' K2$I14<H)M$-$j'

D?^'5"IM$%R"' H='SK2+-$.T' K2$I14<H)M$-$'

^[C'="U$.U"' H'SK2+-$.T' H$%$4'

Ten largest C-complex asteroids 

DC'



vJ".UN)1.R'M".*'42"O$4Y'_%4#'
0%"09g'

•  ;4$'M".*'*$O#24'"#'?de['
".*'Dd?'"4'O%+,)'N+%'M".*'
42"O$'

•  7$I+8$*'-1.$"%'0+.U.JJI'
?dDLDd['nI'

•  ="--"4L#)O$4'N+%I'-1.$"%'
#%$.*&'+#2$%4'4O-1#'+`'

•  H+.414#$.#'61#2'HH'
I$#$+%1#$4&'I1.$%"-4'

•  P+.L="--"4'#)O$4'1.'
*1%$0U+.'+N'10$'

D?'



vJ".UN)1.R'M".*'42"O$4Y'_%4#'
0%"09g'

•  ;4$'M".*'*$O#24'"#'?de['
".*'Dd?'"4'O%+,)'N+%'M".*'
42"O$'

•  7$I+8$*'-1.$"%'0+.U.JJI'
?dDLDd['nI'

•  ="--"4L#)O$4'N+%I'-1.$"%'
#%$.*&'+#2$%4'4O-1#'+`'

•  H+.414#$.#'61#2'HH'
I$#$+%1#$4&'I1.$%"-4'

•  P+.L="--"4'#)O$4'1.'
*1%$0U+.'+N'10$'
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Salisbury library field

DD'



vJ".UN)1.R'M".*'42"O$4Y'_%4#'
0%"09g'

•  ;4$'M".*'*$O#24'"#'?de['
".*'Dd?'"4'O%+,)'N+%'M".*'
42"O$'

•  7$I+8$*'-1.$"%'0+.U.JJI'
?dDLDd['nI'

•  ="--"4L#)O$4'N+%I'-1.$"%'
#%$.*&'+#2$%4'4O-1#'+`'

•  H+.414#$.#'61#2'HH'
I$#$+%1#$4&'I1.$%"-4'

•  P+.L="--"4'#)O$4'1.'
*1%$0U+.'+N'10$'
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All low albedo asteroids
Takir "dry" CC
Salisbury library field
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vJ".UN)1.R'M".*'42"O$4Y'_%4#'
0%"09g'

•  ;4$'M".*'*$O#24'"#'?de['
".*'Dd?'"4'O%+,)'N+%'M".*'
42"O$'

•  7$I+8$*'-1.$"%'0+.U.JJI'
?dDLDd['nI'

•  ="--"4L#)O$4'N+%I'-1.$"%'
#%$.*&'+#2$%4'4O-1#'+`'

•  H+.414#$.#'61#2'HH'
I$#$+%1#$4&'I1.$%"-4'

•  P+.L="--"4'#)O$4'1.'
*1%$0U+.'+N'10$'
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P asteroids
B/C/Cb/Cg
Ch/Cgh
Takir "dry" CC
Salisbury library field
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H"8$"#4'
•  Q%%+%'"."-)414'.+#')$#'*+.$'
•  7$O$"#'+M4$%8"U+.4'S@,'

H)M$-$&'f,'K2$I14&'()R1$"&'
="--"4T'

•  E"IO-$'-19$-)'M1"4$*'1.'
J.9.+6.'6")4'

•  /IO$%N$0#'0+.U.JJI'
%$I+8"-'

•  ;2,1'8'(+-**:2,.#$+("-(+
*'2'1-&+*,)8(&-+2)-$*+
*'2'1-&+8#2,#*'.#$<+("#:0"+
2#&)+2#%)1'$0+*.11+
$)8)**-&4++

On the plus side, Karl Rove isn’t  
doing the statistical analysis for me 

Df'



FJ%'EFG/3'+M4$%8"U+.4'".*'2+6'
#2$)m--'2$-O'J4'

D@'

Gray overlay: Mauna Kea model transmission  
1.2 mm PW, airmass 1.0 

•  EFG/3'#%".4I1441+.'A;H('
M$c$%'"#'x'+N'1.#$%$4#'

•  FM#"1.'J4$"M-$'*"#"'N+%'
_%4#'UI$'N%+I'I"]+%1#)'+N'
q6"#$%'R"Or'

•  3--+6'*1%$0#'0+IO"%14+.4'
#+'-"M'4O$0#%"'#)1.R'
I$#$+%1#$'%$y$0#".0$'#+'
0+IO+41U+.'

•  5$4#'I$#$+%1#$'
"."-+R'

•  5$c$%'4O$0#%"-'
I+*$-1.R'

•  H+$,14#$.0$'+N'10$'
".*'O2)--+41-10"#$4j'



DZ'

Beck et al. (2010) 

•  EFG/3'#%".4I1441+.'A;H('
M$c$%'"#'x'+N'1.#$%$4#'

•  FM#"1.'J4$"M-$'*"#"'N+%'
_%4#'UI$'N%+I'I"]+%1#)'+N'
q6"#$%'R"Or'

•  3--+6'*1%$0#'0+IO"%14+.4'
#+'-"M'4O$0#%"'#)1.R'
I$#$+%1#$'%$y$0#".0$'#+'
0+IO+41U+.'

•  5$4#'I$#$+%1#$'
"."-+R'

•  5$c$%'4O$0#%"-'
I+*$-1.R'

•  H+$,14#$.0$'+N'10$'
".*'O2)--+41-10"#$4j'

FJ%'EFG/3'+M4$%8"U+.4'".*'2+6'
#2$)m--'2$-O'J4'



De'

Beck et al. (2010) 

•  EFG/3'#%".4I1441+.'A;H('
M$c$%'"#'x'+N'1.#$%$4#'

•  FM#"1.'J4$"M-$'*"#"'N+%'
_%4#'UI$'N%+I'I"]+%1#)'+N'
q6"#$%'R"Or'

•  3--+6'*1%$0#'0+IO"%14+.4'
#+'-"M'4O$0#%"'#)1.R'
I$#$+%1#$'%$y$0#".0$'#+'
0+IO+41U+.'

•  5$4#'I$#$+%1#$'
"."-+R'

•  5$c$%'4O$0#%"-'
I+*$-1.R'

•  H+$,14#$.0$'+N'10$'
".*'O2)--+41-10"#$4j'

FJ%'EFG/3'+M4$%8"U+.4'".*'2+6'
#2$)m--'2$-O'J4'



^B'Osawa et al. (2005) 

•  EFG/3'#%".4I1441+.'A;H('
M$c$%'"#'x'+N'1.#$%$4#'

•  FM#"1.'J4$"M-$'*"#"'N+%'
_%4#'UI$'N%+I'I"]+%1#)'+N'
q6"#$%'R"Or'

•  3--+6'*1%$0#'0+IO"%14+.4'
#+'-"M'4O$0#%"'#)1.R'
I$#$+%1#$'%$y$0#".0$'#+'
0+IO+41U+.'

•  5$4#'I$#$+%1#$'
"."-+R'

•  5$c$%'4O$0#%"-'
I+*$-1.R'

•  H+$,14#$.0$'+N'10$'
".*'O2)--+41-10"#$4j'

FJ%'EFG/3'+M4$%8"U+.4'".*'2+6'
#2$)m--'2$-O'J4'



EFG/3'UI$'R%".#$*'
•  ?'2+J%4'#+#"-'+.'
G>/KQH3A'

•  ^'#"%R$#4'
–  H$%$4'?,f@Z'4$0'
–  ="--"4'?,CCZ?'4$0'
–  W$4#"'?,[[?'4$0'
–  5"IM$%R"'?,CCZ?'4$0'

•  DB'4$0'$,O+4J%$4','P'
0)0-$4'

•  3?&'H?'R%14I4'

•  H$%$4'
–  5$c$%'4O$0#%"-'I+*$-1.R'
–  l"6.'4JOO+%#'

•  ="--"4'
–  l1%$0#'0+IO'#+'HH4'
– A+4#'0+II+.'"4#$%+1*'#)O$'

•  W$4#"'
–  l"6.'4JOO+%#'
– !2+-$L*149'*"#"'

•  5"IM$%R"'
– !"#$%'10$j'
–  >++9'N+%'F(' ^C'



H"4U--+L7+R$V'".*'E02I1*#'S?BCBT'

•  p$+O2)410"-'I+*$-1.R'
– !2"#'*+'4J%N"0$'
0+IO+41U+.4'#$--'J4'"M+J#'
1.#$%1+%4j'

•  H+.U.J$*'+M4$%8"U+.4'
–  G"I1-)'+M4$%8"U+.4'
–  7$-"U+.421O'#+'-J."%'F(j'

•  GJ#J%$'I1441+.'#"%R$#4j'
–  H$%$4'1.'?BC['
–  Ceee'7vDf'

GJ#J%$'!+%9'".*'GJ%#2$%'EO$0J-"U+.'

^?'



Yet-unpublished data 

GJ#J%$'!+%9'".*'GJ%#2$%'EO$0J-"U+.'

^D'

•  p$+O2)410"-'I+*$-1.R'
– !2"#'*+'4J%N"0$'
0+IO+41U+.4'#$--'J4'"M+J#'
1.#$%1+%4j'

•  H+.U.J$*'+M4$%8"U+.4'
–  G"I1-)'+M4$%8"U+.4'
–  7$-"U+.421O'#+'-J."%'F(j'

•  GJ#J%$'I1441+.'#"%R$#4j'
–  H$%$4'1.'?BC['
–  Ceee'7vDf'



GJ#J%$'!+%9'".*'GJ%#2$%'EO$0J-"U+.'

A"%4'=2+$.1,'1I"R$'

^^'

•  p$+O2)410"-'I+*$-1.R'
– !2"#'*+'4J%N"0$'
0+IO+41U+.4'#$--'J4'"M+J#'
1.#$%1+%4j'

•  H+.U.J$*'+M4$%8"U+.4'
–  G"I1-)'+M4$%8"U+.4'
–  7$-"U+.421O'#+'-J."%'F(j'

•  GJ#J%$'I1441+.'#"%R$#4j'
–  H$%$4'1.'?BC['
–  Ceee'7vDf'



GJ#J%$'!+%9'".*'GJ%#2$%'EO$0J-"U+.'

^['

•  p$+O2)410"-'I+*$-1.R'
– !2"#'*+'4J%N"0$'
0+IO+41U+.4'#$--'J4'"M+J#'
1.#$%1+%4j'

•  H+.U.J$*'+M4$%8"U+.4'
–  G"I1-)'+M4$%8"U+.4'
–  7$-"U+.421O'#+'-J."%'F(j'

•  GJ#J%$'I1441+.'#"%R$#4j'
–  H$%$4'1.'?BC['
–  Ceee'7vDf'



EJII"%)'
•  F(L'".*'6"#$%LM$"%1.R'+M]$0#4'*+I1."#$'"4#$%+1*'
M$-#'

•  3'8"%1$#)'+N'2)*%"#$*'I1.$%"-+R1$4'"%$'O%$4$.#'+.'
"4#$%+1*4'

•  H$%$4L-19$'4O$0#%"'SM%J01#$o0"%M+."#$o0-")4jT'"%$'
N+J.*'+.'I+4#'+N'#2$'-"%R$4#'"4#$%+1*4'

•  E+I$'$81*$.0$'+N'42"--+6'"M4+%OU+.4'+.'PQF4Y'
4+-"%'61.*'+%'1IO"0#+%'0+.#"I1."U+.j'

•  EFG/3'61--'O%+81*$'J.1XJ$&'0%1U0"-'*"#"'1.'q6"#$%'
R"Or'

^f'


