some physical cloud effect that gives the H-band the triangular shape. This agrees with
statements made in [90] that a triangular H-band profile is an indication of young age.

The fits for the L1 types, given in Figure 31 and Figure 32, look very similar to the LO
types. The K-band is still generally underfit around 2.25 um. The models often have a triangular
shape for the H-band (similar to the peculiar LOs) that does not match the more rounded shape of
the H-band for the data. The model H-bands generally have higher flux peaks than the data H-
bands.

The models are still generally underfitting the K-band. However, J1756 and J1440 are
both able to match the K-band well (at the expense of the H-band) by fitting to models with
temperatures that are noticeably hotter than the other L1s.

The L2 fits in Figure 33 and Figure 34 show that the H-band fits look about the same,
although the peaks are not quite as overfit as they were for the L1s. Similar to the two hot L1s,
J1431, J1434, and J0921 were able to fit the K-band well but have model temperatures that are
abnormally high.

The L3 spectral type (Figure 35 and Figure 36) seems to be a turning point: both the H-

and K-band fits are starting to look better, although there are still exceptions.

8.1.2 L4-Lé6
The L4 fits are shown in Figure 37 and Figure 38. I noted in the last section that L3 is a

turning point: spectral types L4-L6 on average have better fits to the K-band than were seen for
spectral types L0O-L3, although there are exceptions to this. The shape of the H-band shows quite
a bit of variation from one object to the next even within the same spectral type. For example,

some L4s have very triangular H-bands (like Gliese 417BC), while other L4s have a more
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pronounced absorption feature around 1.6 um that causes the top of the H-band to fall off
diagonally to the left. Even more unique is the double-spiked H-band peak seen in JO80S5.

The LS5 (Figure 39 and Figure 40) and L6 (Figure 41 and Figure 42) fits look very similar
to the L4s. The K-band is still fitting well, but the models are struggling to fit the varying H-band

shapes seen in the data.

8.1.3 L7-L9
Figure 43 and Figure 44 show that the L7 fits generally do very well. There is still

variation in the H-band, although the models are usually able to match the general shape. The
three worst fits are to the three objects that have H-bands shaped like plateaus. These objects are
J2252,J0423, and JO518. All three of these objects also show a slight absorption dip in the K-
band around 2.2 pm that is not as pronounced in the other L7s.

The L8 objects (Figure 45 and Figure 46) look very similar to the L7s. Three more H-
band plateaus are seen in this spectral type: J0032, J1207, and GI337CD. These three objects also
show the deeper absorption at 2.2 pm seen for the three L7s.

There were no objects with optical type L9. The infrared L9s are shown in Figure 47. The
fits for this spectral type are generally poorer than for the mid L-types, both in the H- and K-
bands. The object J0328 shows a plateau, while the H-band of JO805 (mentioned previously for
its optical type L4) seems to be a cross between a plateau and the more common diagonal slant.
This odd shape could be explained if JO805 were an unresolved binary system containing both a

plateaued L-dwarf and a more typical L-dwarf.

58



aom

Flux {Jy)

001

0012
oses
aso0s
asoss

02084

Flux (Jy)

o2
asom

2007

awom
a0
103
= noozs
g0z
1015

Flux ()

son
o085

—— 2MAS5W|0228110+253738
—— Temp:1800, Gravity:1000, Fsed:1, Kzz:None
. : RS B .
—— DENIS-PJ220002.05-303832.9B
—— Temp:1B00, Gravity:3000, Fsed:2, Kzz:6
0s 100 125 150 s 240 225 250
Lo:
—— 2MASS]15293306+6730215
—— Temp:1800, Gravity:1000, Fsed:1, Kzz:None
o5 o 1% 5 i 250 255 250
Lo:
—— 2MASS|12474944-1117551
—— Temp:2000, Gravity:300, Fsed:1, Kzz:None
o e 1Es 1% [ 2h0 b 50
Lopec
—— 2MASSJ01415823-4633574
—— Temp:1600, Gravity:300, Fsed:1, Kzz:4
B = B B B 70

3 B3
Wavelength (microns)

—— 2MASSW|0320284-014636
— Temp:2000, Gravity:3000, Fsed:1, Kzz:None

3

B oy o B P

T [
Wawslenrth (mirmns)
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Figure 31: Best-fit models (red) are plotted over the archival spectral data (blue) for all of the objects in my
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Figure 32: Best-fit models (red) are plotted over the archival spectral data (blue) for all of the objects in my
sample of optical-type L1 and L1.5. The object names and best-fit parameters are given in the plot keys.
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Figure 33: Best-fit models (red) are plotted over the archival spectral data (blue) for all of the objects in my
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Figure 34: Best-fit models (red) are plotted over the archival spectral data (blue) for all of the objects in my
sample of optical-type L2 and L2.5. The object names and best-fit parameters are given in the plot keys.
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Figure 47: Best-fit models (red) are plotted over the archival spectral data (blue) for all of the objects in my
sample of infrared-type L9 and L9.5. The object names and best-fit parameters are given in the plot keys.
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Figure 53: Best-fit models (red) are plotted over the archival spectral data (blue) for all of the objects in my
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Figure 54: Best-fit models (red) are plotted over the archival spectral data (blue) for all of the objects in my
sample of infrared-type T4 and T4.5. The object names and best-fit parameters are given in the plot keys.
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Figure 55: This was the only archival object assigned an optical type of T4. The data is given in blue, while
the best-fit model is shown in red.
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Figure 56: Best-fit models (red) are plotted over the archival spectral data (blue) for all of the objects in my
sample of infrared-type T5 and T5.5. The object names and best-fit parameters are given in the plot keys.

84



T5.5

noosn
~ —— 2MASS|18283572-4849046
oo —— Temp:1100, Gravity:1000, Fsed:None, Kzz:None
ooz i
=
=S voows
=
= oo
nooos.
nome
s o 115 150 175 200 235 250
T5.5
o000 —— 2MASS|J1534498-295227
Boozs —— Temp:1200, Gravity:3160, Fsed:None, Kzz:None
oo W
= oo
% noow
I
w00
~0.0005
0000

150 175
Wavelenath {microns)

Figure 56: Best-fit models (red) are plotted over the archival spectral data (blue) for all of the objects in my
sample of infrared-type T5 and T5.5. The object names and best-fit parameters are given in the plot keys.
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Figure 57: This was the only archival object assigned an optical type of T5. The data is given in blue, while
the best-fit model is shown in red.
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Figure 58: Best-fit models (red) are plotted over the archival spectral data (blue) for all of the objects in my
sample of infrared-type T6 and T6.5. The object names and best-fit parameters are given in the plot keys.
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Figure 59: Best-fit models (red) are plotted over the archival spectral data (blue) for all of the objects in my
sample of optical-type T6 and T6.5. The object names and best-fit parameters are given in the plot keys.
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Figure 60: Best-fit models (red) are plotted over the archival spectral data (blue) for all of the objects in my
sample of infrared-type T7 and T7.5. The object names and best-fit parameters are given in the plot keys.
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Figure 61: Best-fit models (red) are plotted over the archival spectral data (blue) for all of the objects in my
sample of optical-type T7 and T7.5. The object names and best-fit parameters are given in the plot keys.
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