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Using the 3.5 metertelescopeat theApachePointObservatory, we have observed the0 - 0, 1 - 0, 0 - 1, 1 - 2, and2 - 1 bandsof the�������� �	 ��

�
transition(origin at 4238Å) of CH

�
andthe0 - 0 bandof the

�������� �	 ���
transition(4307Å) of CH in emission

from HD 44179,the centralstarof the RedRectangle.The 0 - 0 bandemissionof CH
�

wasreportedearlier,a but all otheremission
bandsarenew.
The CH

�
emissionlines areobserved up to the ������� andthe ������� lines demonstratingpopulationof CH

�
up to at least � �!� in

thegroundstate.SinceCH
�

hasa largedipolemoment(1.656D,b 1.804Dc) thespontaneousemissionof the �"�#� �%$ rotational
transitionat165.96cm& � is fast(theEinsteincoefficientA = 1.81s& � , 2.15s& � ). In orderto populateup to the �'�(� level, CH

�
must

bein anenvironmentwith ahighdensityon theorderof )+*�, cm&.- . It hasto beacloudof H atomssinceH � will immediatelyreactwith
CH
�

to produceCH
�� . Existenceof sucha highdensityH I cloudis remarkable.

TheobservedCH emission,on theotherhand,is limited to the / � �0)21�3�� , / � ��4�1�3�� and / � � $ 1�3�� linesall of which canbereachedfrom
the lowesttwo levels in thegroundstatethatareseparatedby only 17.9cm& � andspontaneousemissionbetweenthemis slow. This
clearlydemonstratesthatCH

�
andCH exist in entirelydifferentregionsof thecloudsurroundingHD 44179.A moredetailedanalysis

will begiven.
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