.1ULGPTH-RN1Jason C. Cook1

.2

.3We on IRTF of 2-0 Ð1 for gaseous CO on of pressure of If 1996 by 1997 CO of 59%. If PlutoÕs of CO of 6%. For gaseous as opposed 2Keywords: Pluto, atmosphere; Triton, atmosphere; Carbon Monoxide

.41. Iof CO of on issue of is onon issue is of of on CO. of on PlutoÕs CO is PlutoÕs as as 3 of gaseous CO is 1989 1997 by of CO is of suggest CO should 2Prinn Prinn McKinnon 1995). is If is CO has of or For on CO 1% 2 UVS 1.5% 1995). For non-of of 1993). suggest on CO of 0.02% 1%Krasnopolsky on

.51995). CO of 0.02-0.2% as of by 1997 no on CO On for CO (0.075% by 1994 0.046%ofgaseous using gaseous on1997). In for of Inof ofon gaseous CO on We 2. OBSERVATIONS AND of1996 July 28 1993) (IRTF). Our 10 hours onof CO of or CO less We used CSHELLÕs 1.0 of 2336.36-2342.06R(3) R(4) of 2-0 of CO. for using CSHELLÕs Kr across for 0.022 by Gaussian (FWHM) of 4.6 so

.6We byobserving the target in one of two positions (ÒAÓ or ÒBÓ) separated by 12-16 arcsec 30 During of CharonÕs contribution (28% of errors of by EarthÕs is our using (Horne 1986). of .2334 is using of on asteroidsÕ of for using 2-87614 (for of of our CharonÕs should noor 0.041 FWHM, for of 0.070 for 0.048 for our forof gaseous CO for R(4) ofFigure 1.3. AW, of R(4) on CO

.7pressure of of of CO as of of of of 3.1CO (NCO) on pressure of for aof CO on for as a2. Table I.Figure 2.For of 1215 ison of frost 1994)1988 by pressure is3-160 Models PL1 PL2 ontroposphereÓ of (1994). of assumes hasby 2 1989 by 1990Õs 2000). 2000). for pressures TritonÕs is on on

.8With our CO has of or CO has as 2of CO should for CO is of CO is3.2forbody for body of of (1994) of

R Pluto

k

( )m mμ

-2 1

(1)foundas of HapkeÕs For our

R^{Triton}( ) /m mμ +1 3 2

(2)For is of for of is 3.31989). on (1994). suggest by 3-4% our is our of is

.9For of use of .of (93-190 (1983) CO is of on 1988). More (1987) of CO. For R(3)of of(1983) of is100 pressure Table II.3.4We of by isby of CO n=0.In of CO byof 2-1 photonsTritonÕs of ~0.005 0.47 ~0.022 0.15 of ~0.14 m(Krasnopolsky Krasnopolsky 1993). of for is by 1994). of ~0.15 0.7of of proposedof 0.1 1989). proposed of or (such as or 2.34 (Grundy 1997). as for cross . of

.10by plus by of We has on 3.5We of by = cosÐ1m) is)

t m a m n_{( ) ( )} ( ) = - - ¥ ò_v^{r surf} r rdr r r surf

2 2 2 1

(3)From as of disks of

W

is of

W d d R e d R

= -( )-_¥ òò ò

n mm m mm m

t mn

( ) ( ) ( ) 1 2 0 1 0 0 1

(4)is by 2 (4) for of is 4 of is poor for of for is of (

t m n μ1/

). by apressure pressure. for no is of

WEd» - [ ]¥ ò1 2 2 130 t nn()

(5)

.11is disk disk-Figure 3.of is of or 0. = . 3)

t t pl l n n ( ) ( ) / ( )

0 1 2 = C

is of boundedness of r is is ) 1 is on 1992). for of has On pressure (

p

) is of pressure (

psurf

has forpressure of

p

N

n r p r

rdr r r los surf rsurf =

- - ¥ò_1^12 2 2

( ) ( )

( ) m

(6) is For Godson pressure

ppsurf= ( ) -( )/ /2 1 1 l

disk p p surf

= ( )+( )/ /( )2 1 9 16l

for 100 K on is pressure by 10%. ofon of

.124. Rfor ourfor CO gaseous on for For ofTritonÕs non-pressures for on CO First of pressure for CO of CO (NCO)(Goody 1989). pressure of (N). of CO = /by For (PL1 Figure 4.5. DDuring 2 TritonÕs 1996.is is of 1993 1995). our non-Our for of PlutoÕs (PL2) is non-for CO = PL2 .of PlutoÕs of1996 pressure of ~58 frost of 40 K or CO supports of on is

.13for PlutoÕs (PL3) is aon pressure frost is 1998). We pure-CO of of on CO on ofFor CO 0.1% 0.5% 1999). For CO In pressures of of pressures (RaoultÕs For aof 40±2 K 1994) CO of 0.1-of 0.01-0.05%.of 38 K 1995 for CO of agaseous CO of 0.004-0.007%. For is on suggests does CO should of In ofCO- 4frost forms response off 2is 1999) for 0.05-0.1% for For 2Inof CO should of pressures. If CO (as byGrundy gaseous CO on of CO CO frosts CO

.14gaseous CO of 7-10% for 6-9% for on TritonÕs 1995) of of PlutoÕs of CO our of on for no suggests of 2Knorr ofof Our suggest pressures of CO . In 2 ~3% of 2of of 224.Afor his 2000. discussions John of IRTF on Portions of by

.15P. J. 1993. for CO Astron. S. K. J. J. J. Dessler S. of 1459-1466.C. 1983. of CO OCS G. Jr. W. 1980. pressure of of solids of pressure.for onJ. W. D. M. 1987. Theory Atmospheres: FL.R. C. B. R. J. 1993. on of 742-745.R. of J. 1991. on ofJ. 1992. of for J. D. F. J. H. Wasserman O. G. R. M. 1989. 2nd D. 1994. CO for Astrophys. Ser. ,535-552.

.16D. W. J. B. 1993. 1-5 for IRTF. 4, 2CO W. B. 1993. of P. J. R. H. J. of J. J. 1994. of 284-295. for CCD Astro. B. R. F. 1992. of B. R. F. R. J. 1993. 2,N of 1994. of PlutoÕs J. S. R. J. Prinn 1980. of CO 2 W. J. I. D. 1995. of Inand Triton (D. P. pp. U. of M. 1982. shapes of of CO Quant. D. P. J. C. B.R. H. M. J. 1993. R. G. B. Jr. 1981. of CO 308-317.

.171983. of 42 B. 1997. of as for S. B. C. D. P. C. R.Roush 1999. of J. B. 1992. of 12 1987. 1986 Opt.R. R. R. H. C. P. M. H. D. C.M. J.-M. C. 1992. - of 1991 1992. Quant. J. J. I. M. G. 1989. Upper on J. R. J. I. S. 1992. TritonÕs J. J. I. W. B. R. D. M. 1994. S. M. B. Flynn 1995. of II. HST Astron. ,2855-2868.M. D. F. M. R. 1992. On D. M. M. H. 1996. On D. F. M. 1995. Inand Triton (D. P. pp. U. of M. D. F. G. R. 1997. of J. Eds.) pp. 391-434.

.181990. for I. D. J. 1998. Io). In Solar (B. C. R. C. for G. D. N. J. D. S. J. K. R.Wood 1989. of ,1466-1473.S. S. Kapur 1987. of CO Quant. ,167-171.on In and Triton (D. P. 1994. of forJ. C. 1997. of

.19Table Upper l i m i t s of gaseous CO selected Pluto and Triton ( (cm) (cm-2)581023.5 ´23%2.899Ñ58391.2 6%14382.7 ´71%17522.9 ´59%Table II: Adopted CO line strengths and widths))R(2)4271.176611.540.1645R(3)4274.740723.070.1589R(4)4278.234338.450.1548

.20FCNo CO isdrops for of CO our for (0.051 for 0.048 2. Plots of pressure for 3. of Upper of Fig. PL1 PL2 PL3 is 0.040 is as for our 3-for B89 1989) S95 1995). In for of 4. of for offor of R(2) ,R(4) of 2-0 of CO for of (PL1). of Curtis-Godson