
1A05 
!"#$%&'()*+,-./012*+34+56,-789:;<

=>?@AB(89:CDEFGHIJ<

KLMNOP<QRMSTUOVW<XYZ<LMNOP<[RWUT\U<XYZ<]UOV^Y^SW_<`P<^a<bXOMVc^^defg<hi<

<

jklmno[R^O^ZMOX\RSMYO<pNMOV^U\^NW<n/q?<rstC(89:uvwxk?Ayuo

(89:CzI{|IJn/y}~��89:n��?���n�>A��km�������C�

��n���IJn/q?���C(89:u}~xkB��>t�jjm����Auo��

�o�TV^OXn/y���7 ¡>?AB¢£BA�<

< ¤�¥¦§no�XV¨XVZ<©Cª\QXVORWo«RXZZM¬U<C)®+¯n/q?o°8±*H²FGH

³´mC(89:CIJn©£�µ¶u�BxkB�ª\QXVORW<�<Q·�
¸<C°8±*H²FG

H¹º±»®7�$&?¼½¾yCn¿À>ÁoÂXÃXÄ¬\RTn/q?ÅÆQÇ��Á�·ÈÉÊ�m¼½x

k?ABËÌCÍÎÏÐ¤_Ñu<Q·�
¸<n/y�CmÒyj=7ÓÔ>B�Õ�Ô?Ö×noQØ¸oQÁ�

¸_<

QÑ�
¸_<Q��

¸_<Q¤Ø
¸<C}~n¿À>B�jCÙÚoQ·�

¸<nÛ�?oQÑ�
¸_<Q��

¸_<Q¤Ø
¸< �«ªQ¸�_<ÅÆQÇ��Á�·<

�¦m}~xk?Ay�xnoÜÝoQÞØ
¸<uÅÆQÇ��Á�·<mÎÏxkB=ßàxk?Ayuoá

âãm�ÍÎÏmÒy�<

< �XV¨XVZ<©)®+¯�,-äåæçèé»oÒyA�)*+,-789:;=>?jkC(

89:7}~>B�bXOMVc^^<m�o(89:;=>?êëC,-ì7í>o�89:;=>?î

k?Ayj=uïk?Ay!"#$%&'()*+,-ðñòOMYZMZ<ØMÄXOT¨M<óc^Ã<LTU\RXVÄMô<

u(89:;=>?�îk?Ayj=7õ>B�lBoö>A÷8¯C,-mÒy2*+34+

5,-7íøojku(89:;=>?ùúmÒyj=7û~>B�jkC,-7@A?oQØ¸o

QÁ�
¸_<QÑ�

¸<CDEFGH¹º±»®7üýn¼½¾yj=um£oþÿ� n!"xk?AyÞ�

#vwm�o$=>?oQ¤Ø
¸<n�A?��y�<

< bXOMVc^^<CDEFGH%&�Ñ#C'µ(HìK)b*d7@AÁ·�¸���<ó�+<C,-m½Ïu.|

mÒy�89:C½Ïn�o/0CÉHr12nÛ�?o3ÉHrC!"ÒyA�,-127�

×y�,-ì�456789lm:;.|mÒy�2*+34+5,-�jklm<=kBj=

u�A=>=kyCmo,-?®C@A7B�nõ¾�2*+CD+5=Î$EFmÒyuo,-

CGHuIÙ�Q¤Ø
¸<�AJkC"K�oQÁØÁ_<QÁ�Á<LKM573®N:OéPQ+R¹nLS?

,->B�QÁØÁ<ÜTUV��P¤W<�<S«^VVoQÁ�ÁCÜTUV�W<ÁS«^VV_<]V<CUV�©5�ÁW<�Þ<

S«^VV<mÒy�,--X�ñòOMYZMZ<ØMÄXOT¨M<óc^Ã_<�^cc^Ã¸XY^ZM<,-AJkC"K�oÞW<��<S]<

mÒy�<,-ì�YC89�¸Ñ�W<¸·�<ZQ<n:;>B�BÁ�2*+34+5,-m¼½>Bo

Q¤Ø
¸<C[\ÐCË�mÒy�ÉHr12=,-12C]^12_7@Ao�<ª�+`U<Cabæ9m

��cde>BþÿmÒy�«RXZZM¬U·_f<�<gh¤�¸¤�<ijð¤f�Á·Ñ<ª�+ôlmklm�Þ<#Ccmi

j7½Ï>?Ayuo#vwm�DEFGH³´mghÞÁ¸Þ�ijðÞ�Ñ��¤<ª�+ôlm½Ï³´7no

B�"�np&kBcmÏr7õ¾�<

< �XV¨XVZ<)®+¯C@AB,-qr=sëC,-qrn�tu�IAu���Òy�lJvË

no�XV¨XVZ<Cáâm�oQÁØÁ<=<QÁ�Á<��<Q¤Ø
¸<�¼½m£��qB��CB&o�Q¤Ø<7@A

B=Òy�bXOMVc^^<Cáâm�oñòOMYZMZ<ØMÄXOT¨M<óc^Ã_<�^cc^Ã¸XY^ZM<AJkC"K��Q¤Ø

u,-w¿x=>?y0nzt¼½xkB�v]no�XV¨XVZm�{r¾yPG+|çC®oQ¤Ø<u



}Izt¼½xk?<

AyuobXOMVc^^C<

áâm�(89:C<

¼½um£y~9C<

deK�Ú��!"<

��×�Amôm�<

kt¼½n���<

�qB�sëC,-<

�m�<�Q¤Ø<Cw¿<

qr��tïk?<

Ay�Hqr<

<<C2H2 + CN ! HC3N + H.    (1) 
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B 1�2*+34+5,-ì�34+5C�x� 170cm, CD+5C�x� 10cm
mÒy�34+5=CD+5C�C��é¯� 7cmmÒy�,-ìC��� 32 
mm.mÒy� 
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< < < < < This work        McCarthy, Thaddeus 

B /MHz   4851.62155(27) <   < 4851.62153(17)    

D /Hz  < < 686.06(16)  < < <    685.78(9) 

H /�Hz     98.(30)  

eQq /MHz < -3.2483(72)  < < <    -3.248(5)       

 
The numbers in parentheses indicate one standard 
deviation to the last significant digits. 
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