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The unlabeled features in the umbral spectrum above are due mostly to lines of the TiO y and %" bands.
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The unlabeled features in the umbral spectrum above are due mostly to lines of the TiO y and %" bands.
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The unlabeled features in the umbral spectrum above are due mostly to lines of the TiO y and %" bands.
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The unlabeled features in the umbral spectrum above are due mostly to lines of the TiO y and %" bands.
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The unlabeled features in the umbral spectrum above are due mostly to lines of the TiO y bands.
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The unlabeled features in the umbral spectrum above are due mostly to lines of the TiO y bands.
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The unlabeled features in the umbral spectrum above are due mostly to lines of the TiO y bands.
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The unlabeled features in the umbral spectrum above are due mostly to lines of the TiO y bands.
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The unlabeled features in the umbral spectrum above are due mostly to lines of the TiO y bands.
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The unlabeled features in the umbral spectrum above are due mostly to lines of the TiO y bands.

6450 6448 6446 6444 6442 6440 6438 6436 6434 6432 64304
‘“A““\‘“‘\““W“‘\““\““\““\‘“‘\‘H‘\““\““\““\“"\‘“w““\"“\“"\““\““\“‘W““\“‘

Transmission
‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\

15500 15505 15510 15515 15520 15525 15530 15535 15540 15545 15550 cm

- Photosphere

83,/02/23#46&7

Umbra

81,/03/2441

1

-1



1.2

1.0

0.8

0.6

0.4

0.2

0.0

—-0.2

1.2

1.0

0.8

0.6

0.4

0.2

6428 6426 6424 6422 6420 6418 6416 6414 6412 6410 64084

HH‘HH‘H\\y\\\‘\\\\‘
Corrected spectr‘ e

SN L N U ol T -
- g - — oo 3 S noo S
- \ ) | NIEN | N | — Photosphere
L 83/02/23#4&7
L 7Um1bra
W 81/03/24#1
! I
- | |T
o= \ \ =
— = = g %
- = 1 . V
L _ w Qg S |
- ‘ o o ™ C‘D _
o : : _ o Z
L IS s o ]
- @ g B z 3 .
— ? —
L1 ‘ L] ‘ [ I ‘ I T ‘ I I ‘ L] ‘ L ‘ I T ‘ [ I ‘ I T ‘ I T ‘ L
15350 15555 15560 15565 15570 15575 15580 15585 15590 15595 15600 cm
The unlabeled features in the umbral spectrum above are due mostly to lines of the TiO y bands.
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The unlabeled features in the umbral spectrum above are due mostly to lines of the TiO y bands
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The unlabeled features in the umbral spectrum above are due mostly to lines of the TiO y and %" bands.
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The unlabeled features in the umbral spectrum above are due mostly to lines of the TiO y and %" bands.
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The unlabeled features in the umbral spectrum above are due mostly to lines of the TiO a and %" bands.
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The unlabeled features in the umbral spectrum above are due mostly to lines of the TiO a and %" bands.
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The unlabeled features in the umbral spectrum above are due mostly to lines of the TiO a and %" bands.
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The unlabeled features in the umbral spectrum above are due mostly to lines of the TiO a and %" bands.
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The unlabeled features in the umbral spectrum above are due mostly to lines of the TiO a and %" bands.
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The unlabeled features in the umbral spectrum above are due mostly to lines of the TiO a and %" bands.
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The unlabeled features in the umbral spectrum above are due mostly to lines of the TiO a and %" bands.
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The unlabeled features in the umbral spectrum above are due mostly to lines of the TiO a and %" bands.
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The unlabeled features in the umbral spectrum above are due mostly to lines of the TiO a bands.
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The unlabeled features in the umbral spectrum above are due mostly to lines of the TiO a bands.
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The unlabeled features in the umbral spectrum above are due mostly to lines of the TiO a bands.
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The unlabeled features in the umbral spectrum above are due mostly to lines of the TiO a bands.
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The unlabeled features in the lower umbral spectrum are due mostly to lines of the TiO a bands.
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The unlabeled features in the lower umbral spectrum are due mostly to lines of the TiO a and y” bands.
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The unlabeled features in the lower umbral spectrum are due mostly to lines of the TiO a and y” bands.
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The unlabeled features in the lower umbral spectrum are due mostly to lines of the TiO a and y” bands.
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The unlabeled features in the lower umbral spectrum are due mostly to lines of the TiO a and y” bands.
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The unlabeled features in the lower umbral spectrum are due mostly to lines of the TiO a and y” bands.
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The unlabeled features in the lower umbral spectrum are due mostly to lines of the TiO a and y” bands.
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The unlabeled features in the lower umbral spectrum are due mostly to lines of the TiO a and y” bands.
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The unlabeled features in the lower umbral spectrum are due mostly to lines of the TiO a and y” bands.
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The unlabeled features in the lower umbral spectrum are due mostly to lines of the TiO a and y” bands.
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The unlabeled features in the lower umbral spectrum are due mostly to lines of the TiO a and y” bands.
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The unlabeled features in the lower umbral spectrum are due mostly to lines of the TiO a and y” bands.
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The unlabeled features in the lower umbral spectrum are due mostly to lines of the TiO a bands.

5846 5844 o842 0840 5838 5836 5834 5832 5830 A
HHLHH‘HH‘HH‘HH‘HH‘HH‘HH‘HH‘\\H‘HH‘HH‘HH‘HH‘HH‘HH‘\H\‘HH‘\
ransmission
[ ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ I
e ———

‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘
17100 17105 17110 17115 17120 17125 17130 17135 17140 17145 17150 cm_

1



1.2

1.0

0.8

0.6

0.4

0.2

0.0

—-0.2

—-0.4

1.2

1.0

0.8

0.6

0.4

5828 5826 0824 0822 5820 5818 5816 0814 56812 A
C\O\r;e\cle\d\s\p\eur\a\\‘HH‘HH‘\H\‘H\\‘\H\‘HH‘H\\‘H\\‘HH‘HH‘HH‘HH‘HH‘HH‘HH‘\
:\ ‘ T l?‘?\ é \ ‘ \ \Q‘ ‘j‘ ?\ E}\% [ ‘ \ \< \ ‘ T T ‘;\?? {\?;\? ‘ﬁ\ﬁ@\ \ ‘?(\? j\?‘ \:
- T T | | T | T T T T | T T 7 T T T | - ] Photosphere
B 83/10/18#1
L Umbra
B 82/11/13#1
- Umbra
N 81/03/2541
i
- oD N
o . IE " i
I = cE T il
L : — W ]
L = n —
L - i N _|
C X < ]
7\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\7
17150 17155 17160 17165 17170 17175 17180 17185 17190 17195 17200 ecm
The unlabeled features in the lower umbral spectrum are due mostly to lines of the TiO a bands.
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The unlabeled features in the lower umbral spectrum are due mostly to lines of the TiO a bands.
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The unlabeled features in the lower umbral spectrum are due mostly to lines of the TiO a bands.
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The unlabeled features in the lower umbral spectrum are due mostly to lines of the TiO a bands.
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The unlabeled features in the lower umbral spectrum are due mostly to lines of the TiO a bands
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The unlabeled features in the lower umbral spectrum are due mostly to lines of the TiO a and @ bands.
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The unlabeled features in the lower umbral spectrum are due mostly to lines of the TiO a and @ bands.
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The unlabeled features in the lower umbral spectrum are due mostly to lines of the TiO a and @ bands.
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The unlabeled features in the lower umbral spectrum are due mostly to lines of the TiO a and @ bands.
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The unlabeled features in the lower umbral spectrum are due mostly to lines of the TiO a and @ bands.
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The unlabeled features in the lower umbral spectrum are due mostly to lines of the TiO a and @ bands.
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The unlabeled features in the lower umbral spectrum are due mostly to lines of the TiO a and @ bands.
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The unlabeled features in the lower umbral spectrum are due mostly to lines of the TiO a and @ bands.
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The unlabeled features in the lower umbral spectrum are due mostly to lines of the TiO a and @ bands.
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The features with ticks but no labels in the lower umbral spectrum are due to lines of the Ti0 a 0—1 and 1—-2 bands.
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The features with ticks but no labels in the lower umbral spectrum are due to lines of the Ti0 a 0—1 and 1—-2 bands.
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The features with ticks but no labels in the lower umbral spectrum are due to lines of the Ti0 a 0—1 and 1—-2 bands.
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The features with ticks but no labels in the lower umbral spectrum are due to lines of the Ti0 a 0—1 and 1—-2 bands.
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The features with ticks but no labels in the lower umbral spectrum are due to lines of the Ti0 a 0—1 and 1—-2 bands.
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The features with ticks but no labels in the lower umbral spectrum are due to lines of the Ti0 a 0—1 and 1—-2 bands.
5492 5490 5488 0486 o484 0482 5480 0478 A
[ L\ [T ‘ 1T ‘ LT ‘ LTI ‘ FT T ‘ FT T ‘ LTI ‘ FT T ‘ LTI ‘ FTTd ‘ FT T ‘ LTI ‘ FTT ‘ LT ‘ LT ‘ [T
Transmission
[ ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ I
e e e e 22 e e e e e Ve Ve

18200 18205 18210 18215 18220 18225 18230 18235 18240 18245 18250 cm

1



1.2

1.0

0.8

0.6

0.4

0.2

0.0

—-0.2

—-0.4

1.2

1.0

0.8

0.6

0.4

0478 0476 0474 0472 5470 0468 0466 5464 K

Q

o)

=

I

[

)

o

o —

o

n —
—

o
0

o

\ [ T T T T 17 Ta T T T T T T T T T T T T \
L a ]
- ‘m Z?‘? 2 | Eﬁ?*‘? ?ﬁi‘ = 5‘? 8‘ z?‘oﬁ ?‘ ‘?Sz = ]
i I S N \ AT Y oA \ PN NG
- B 20 N
zg % € 2 % E Umbra

L) @ \ . AT o x I

: | LA |

! !E
0 ‘ | ‘ ‘ ] Umbra
! U
7 — M

|

a I | | | oy il :
- g b 1 RN P i
— e 1 e | o o (11
S | A - = v - | ]
N o oA S - 2 B ¥ \ = —

0] @]
I z = ® = o — 1
— — ® - e — — ‘ -
— \ SR I
B - i
L1 ‘ L] ‘ [ I ‘ I T ‘ I I ‘ L] ‘ L ‘ I T ‘ [ I ‘ I T ‘ I T ‘ 1@
-1
18250 18255 18260 18265 18270 18275 18280 18285 18290 18295 18300 cm
The features with ticks but no labels in the lower umbral spectrum are due to lines of the Ti0 a 0—1 and 1—-2 bands.
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The features with ticks but no labels in the lower umbral spectrum are due to lines of the Ti0 a 0—1 and 1—-2 bands.
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The features with ticks but no labels in the lower umbral spectrum are due to lines of the Ti0 a 1-0 and 2—1 bands.
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The features with ticks but no labels in the lower umbral spectrum are due to lines of the Ti0 a 1-0 and 2—1 bands.
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The features with ticks but no labels in the lower umbral spectrum are due to lines of the Ti0 a 1-0 and 2—1 bands.
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The features with ticks but no labels in the umbral spectrum are due to lines of the Ti0 a 1-0 band.
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The features with ticks but no labels in the umbral spectrum are due to lines of the Ti0 a 1-0 band.
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Some of the features in the umbral spectrum here are due to lines of the TiO a Av=+2 sequence.
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Some of the features in the umbral spectrum here are due to lines of the TiO a Av=+2 sequence.
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Some of the features in the umbral spectrum here are due to lines of the TiO a Av=+2 sequence.
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Some of the features in the umbral spectrum here are due to lines of the TiO a Av=+2 sequence
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Some of the features in the umbral spectrum here are due to lines of the TiO a Av=+2 sequence
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Some of the features in the umbral spectrum here are due to lines of the TiO a Av=+2 sequence.
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Some of the features in the umbral spectrum here are due to lines of the TiO a Av=+2 sequence.
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