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Applications 
Electronic partition function

Conventionally, we take the zero of energy of the diatomic to be the isolated atoms. 

Then, the dissociation energy of the molecule 

is D0 (spectroscopically measurable).


We take the energy of the ground electronic 
state as -De.


The zeros of the vibrational and rotational sub-
systems were with respect to this ground state.



Applications 
Electronic partition function
Assuming that the molecules are independent of each other, we can write down the 
molecular electronic partition function as

<latexit sha1_base64="GUC//Ul0ieAFJVTTSepXqQ7JOpQ="></latexit>

zelec = !e1e
De

kBT + !e2e
�✏2
kBT + · · ·

Level degeneracies

For most diatomics De ~ electron-volts 

(~100 kcal/mol or ~1000 K) 

Therefore, we do not expect much 
contribution from higher electronic levels 
than the ground-state.



Applications 
Total molecular partition function of the ideal diatomic gas

Assembling together all the contributions, we get
<latexit sha1_base64="Y1ryPLvWBahuydR+ZysHH5vqHuA=">AAACHnicbZBLSwMxEMez9VXra9Wjl2BRFKTsiq+LUPTisYKtQi0lm05taDa7JLOFdqlfxItfxYsHRQRP+m1M1x58DYT58Z8ZJvMPYikMet6Hk5uYnJqeyc8W5uYXFpfc5ZWaiRLNocojGemrgBmQQkEVBUq4ijWwMJBwGXRPR/XLHmgjInWB/RgaIbtRoi04Qys13f3BVm3nYptuHtNBM0XNlBneWtIRZrkngiyDBJ6BSrgcNt2iV/KyoH/BH0ORjKPSdN+uWxFPQlDIJTOm7nsxNlKmUXAJw8J1YiBmvMtuoG5RsRBMI83OG9INq7RoO9L2KaSZ+n0iZaEx/TCwnSHDjvldG4n/1eoJto8aqVBxgqD416J2IilGdOQVbQkNHGXfAuNa2L9S3mGacbSOFqwJ/u+T/0Jtt+QflPzzvWL5ZGxHnqyRdbJFfHJIyuSMVEiVcHJHHsgTeXbunUfnxXn9as0545lV8iOc90+WAqQd</latexit>

z(V, T ) = ztrans zrot zvib zelec znucl

<latexit sha1_base64="D884BNUBZaaFmmxWUieK4PPtG9U="></latexit>
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<latexit sha1_base64="9G7EUsJ/pze1PRF4HtLio7uiOos=">AAACCHicbVC7TsMwFHXKq5RXgJEBiwqJqUoAAQtSBQsDQ5HoQ2pC5DhOa9VxIttBKlFGFn6FhQGEWPkENv4Gt80ALUe60tE599r3Hj9hVCrL+jZKc/MLi0vl5crK6tr6hrm51ZJxKjBp4pjFouMjSRjlpKmoYqSTCIIin5G2P7gc+e17IiSN+a0aJsSNUI/TkGKktOSZuw9epgTiMofn0AkFwlkrz5xr/UKA7o5yz6xaNWsMOEvsglRBgYZnfjlBjNOIcIUZkrJrW4lyMyQUxYzkFSeVJEF4gHqkqylHEZFuNj4kh/taCWAYC11cwbH6eyJDkZTDyNedEVJ9Oe2NxP+8bqrCMzejPEkV4XjyUZgyqGI4SgUGVBCs2FAThAXVu0LcRzoNpbOr6BDs6ZNnSeuwZp/U7Jvjav2iiKMMdsAeOAA2OAV1cAUaoAkweATP4BW8GU/Gi/FufExaS0Yxsw3+wPj8Abswmck=</latexit>

ztrans =
V

⇤3

<latexit sha1_base64="pmPWlTJyvByHEfv20qA5wHK0J+E=">AAACEXicbVDLSsNAFJ34rPUVdelmsAhdlaSIuhGKblwoVOgLmhAmk0k7dDKJMxOhhPyCG3/FjQtF3Lpz5984bbPQ1gMDh3PO5c49fsKoVJb1bSwtr6yurZc2yptb2zu75t5+R8apwKSNYxaLno8kYZSTtqKKkV4iCIp8Rrr+6Gridx+IkDTmLTVOiBuhAachxUhpyTOrzo0OBwheQCcUCGfDPHPkvVBZHToJhbdw5PmwleeeWbFq1hRwkdgFqYACTc/8coIYpxHhCjMkZd+2EuVmSCiKGcnLTipJgvAIDUhfU44iIt1selEOj7USwDAW+nEFp+rviQxFUo4jXycjpIZy3puI/3n9VIXnbkZ5kirC8WxRmDKoYjipBwZUEKzYWBOEBdV/hXiIdDFKl1jWJdjzJy+STr1mn9bsu5NK47KoowQOwRGoAhucgQa4Bk3QBhg8gmfwCt6MJ+PFeDc+ZtElo5g5AH9gfP4A/QycfQ==</latexit>

⇤ =
hp

2⇡MkbT

<latexit sha1_base64="hEPQu5p5fSnLbYA4H0wRtQkOKn0="></latexit>

zvib =
exp(�� ~!

2 )

1� exp(��~!)
Non-degenerate 

<latexit sha1_base64="9RPZrIQGZufz1qzs3sIg0iTJa5s=">AAAB+3icbVDLSgNBEOyNrxhfazx6GQxCRAi7QdSLEPSitwjmAckaZieTZMjs7DIzK8Zlf8WLB0W8+iPe/Bsnj4MmFjQUVd10d/kRZ0o7zreVWVpeWV3Lruc2Nre2d+zdfF2FsSS0RkIeyqaPFeVM0JpmmtNmJCkOfE4b/vBq7DceqFQsFHd6FFEvwH3BeoxgbaSOnX/qJCImPL1AxfLNsXt0X+7YBafkTIAWiTsjBZih2rG/2t2QxAEVmnCsVMt1Iu0lWGpGOE1z7VjRCJMh7tOWoQIHVHnJ5PYUHRqli3qhNCU0mqi/JxIcKDUKfNMZYD1Q895Y/M9rxbp37iVMRLGmgkwX9WKOdIjGQaAuk5RoPjIEE8nMrYgMsMREm7hyJgR3/uVFUi+X3NOSe3tSqFzO4sjCPhxAEVw4gwpcQxVqQOARnuEV3qzUerHerY9pa8aazezBH1ifP9G/kv0=</latexit>

znucl = (2I + 1)2

<latexit sha1_base64="rHcsTOF4kcuS90Cbk6tr01yDIso=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16WS2Cp5KIqBeh6MVTqWA/sK1ls920SzebsLsRa8hf8eJBEa/+EW/+G7c1B219MPB4b4aZeV7EmdKO82XlFhaXllfyq4W19Y3NLXu72FBhLAmtk5CHsuVhRTkTtK6Z5rQVSYoDj9OmN7qc+M17KhULxY0eR7Qb4IFgPiNYG6lnF2/ROer4EpPk8a6aJtW9tGeXnLIzBZonbkZKkKHWsz87/ZDEARWacKxU23Ui3U2w1IxwmhY6saIRJiM8oG1DBQ6o6ibT21N0YJQ+8kNpSmg0VX9PJDhQahx4pjPAeqhmvYn4n9eOtX/WTZiIYk0F+VnkxxzpEE2CQH0mKdF8bAgmkplbERliE4Q2cRVMCO7sy/OkcVR2T8ru9XGpcpHFkYdd2IdDcOEUKnAFNagDgQd4ghd4tVLr2Xqz3n9ac1Y2swN/YH18A+iRk7k=</latexit>

Z =
zN

N !
Total partition function<latexit sha1_base64="TERSGiNWfx7A7WOt6Tj56KNYHTU=">AAACGXicbVDLSgMxFM3UV62vqks3wSK4KjMi6kYo1YXLCn1Bpw6Z9E4bmswMSUaow/yGG3/FjQtFXOrKvzF9LLT1wIWTc+4l9x4/5kxp2/62ckvLK6tr+fXCxubW9k5xd6+pokRSaNCIR7LtEwWchdDQTHNoxxKI8Dm0/OHV2G/dg1QsCut6FENXkH7IAkaJNpJXtB+8FDjQDF9iNxLQJ+btZDh1pcCQ3bmBJDS99iBLh14V1zOvWLLL9gR4kTgzUkIz1Lzip9uLaCIg1JQTpTqOHetuSqRmlENWcBMFMaFD0oeOoSERoLrp5LIMHxmlh4NImgo1nqi/J1IilBoJ33QKogdq3huL/3mdRAcX3ZSFcaIhpNOPgoRjHeFxTLjHJFDNR4YQKpnZFdMBMVloE2bBhODMn7xImidl56zs3J6WKtVZHHl0gA7RMXLQOaqgG1RDDUTRI3pGr+jNerJerHfrY9qas2Yz++gPrK8fOZugcA==</latexit>

zelec = !e1e
De

kBT



Applications 
Chemical Equilibrium

Calculating the equilibrium constant from statistical mechanics

⌫AA+ ⌫BB ⌦ ⌫CC + ⌫DD
<latexit sha1_base64="ZoKn0wvd1xlLid1/0uY6paM8ArU=">AAACH3icbVBLSwMxGMz6rPW16tFLsAiCUHZF1GNfB48V7APasmTTbBuaTZYkK5Sl/8SLf8WLB0XEW/+N2e0etHUgMMzMl+QbP2JUaceZW2vrG5tb24Wd4u7e/sGhfXTcViKWmLSwYEJ2faQIo5y0NNWMdCNJUOgz0vEn9dTvPBGpqOCPehqRQYhGnAYUI20kz77p89irwiq8hCmrwRrsSzoam4sCPUYyEoKrzKrDeh5qwIZnl5yykwGuEjcnJZCj6dnf/aHAcUi4xgwp1XOdSA8SJDXFjMyK/ViRCOEJGpGeoRyFRA2SbL8ZPDfKEAZCmsM1zNTfEwkKlZqGvkmGSI/VspeK/3m9WAd3g4TyKNaE48VDQcygFjAtCw6pJFizqSEIS2r+CrEpBWFtKi2aEtzllVdJ+6rsOmX34bpUqeV1FMApOAMXwAW3oALuQRO0AAbP4BW8gw/rxXqzPq2vRXTNymdOwB9Y8x8Ev6B4</latexit><latexit sha1_base64="ZoKn0wvd1xlLid1/0uY6paM8ArU=">AAACH3icbVBLSwMxGMz6rPW16tFLsAiCUHZF1GNfB48V7APasmTTbBuaTZYkK5Sl/8SLf8WLB0XEW/+N2e0etHUgMMzMl+QbP2JUaceZW2vrG5tb24Wd4u7e/sGhfXTcViKWmLSwYEJ2faQIo5y0NNWMdCNJUOgz0vEn9dTvPBGpqOCPehqRQYhGnAYUI20kz77p89irwiq8hCmrwRrsSzoam4sCPUYyEoKrzKrDeh5qwIZnl5yykwGuEjcnJZCj6dnf/aHAcUi4xgwp1XOdSA8SJDXFjMyK/ViRCOEJGpGeoRyFRA2SbL8ZPDfKEAZCmsM1zNTfEwkKlZqGvkmGSI/VspeK/3m9WAd3g4TyKNaE48VDQcygFjAtCw6pJFizqSEIS2r+CrEpBWFtKi2aEtzllVdJ+6rsOmX34bpUqeV1FMApOAMXwAW3oALuQRO0AAbP4BW8gw/rxXqzPq2vRXTNymdOwB9Y8x8Ev6B4</latexit><latexit sha1_base64="ZoKn0wvd1xlLid1/0uY6paM8ArU=">AAACH3icbVBLSwMxGMz6rPW16tFLsAiCUHZF1GNfB48V7APasmTTbBuaTZYkK5Sl/8SLf8WLB0XEW/+N2e0etHUgMMzMl+QbP2JUaceZW2vrG5tb24Wd4u7e/sGhfXTcViKWmLSwYEJ2faQIo5y0NNWMdCNJUOgz0vEn9dTvPBGpqOCPehqRQYhGnAYUI20kz77p89irwiq8hCmrwRrsSzoam4sCPUYyEoKrzKrDeh5qwIZnl5yykwGuEjcnJZCj6dnf/aHAcUi4xgwp1XOdSA8SJDXFjMyK/ViRCOEJGpGeoRyFRA2SbL8ZPDfKEAZCmsM1zNTfEwkKlZqGvkmGSI/VspeK/3m9WAd3g4TyKNaE48VDQcygFjAtCw6pJFizqSEIS2r+CrEpBWFtKi2aEtzllVdJ+6rsOmX34bpUqeV1FMApOAMXwAW3oALuQRO0AAbP4BW8gw/rxXqzPq2vRXTNymdOwB9Y8x8Ev6B4</latexit><latexit sha1_base64="ZoKn0wvd1xlLid1/0uY6paM8ArU=">AAACH3icbVBLSwMxGMz6rPW16tFLsAiCUHZF1GNfB48V7APasmTTbBuaTZYkK5Sl/8SLf8WLB0XEW/+N2e0etHUgMMzMl+QbP2JUaceZW2vrG5tb24Wd4u7e/sGhfXTcViKWmLSwYEJ2faQIo5y0NNWMdCNJUOgz0vEn9dTvPBGpqOCPehqRQYhGnAYUI20kz77p89irwiq8hCmrwRrsSzoam4sCPUYyEoKrzKrDeh5qwIZnl5yykwGuEjcnJZCj6dnf/aHAcUi4xgwp1XOdSA8SJDXFjMyK/ViRCOEJGpGeoRyFRA2SbL8ZPDfKEAZCmsM1zNTfEwkKlZqGvkmGSI/VspeK/3m9WAd3g4TyKNaE48VDQcygFjAtCw6pJFizqSEIS2r+CrEpBWFtKi2aEtzllVdJ+6rsOmX34bpUqeV1FMApOAMXwAW3oALuQRO0AAbP4BW8gw/rxXqzPq2vRXTNymdOwB9Y8x8Ev6B4</latexit>

Consider the following gaseous reaction at equilibrium at constant temperature and volume

<latexit sha1_base64="YdkJgTcjMvF4t9Wo2QN15WMoNts=">AAAB/nicbVDLSgMxFL1TX7W+RsWVm2ARXJUZEXUjFN24kgr2AZ1hyGQybWwmMyQZoQwFf8WNC0Xc+h3u/BvTx0KrB0IO59xDbk6Ycaa043xZpYXFpeWV8mplbX1jc8ve3mmpNJeENknKU9kJsaKcCdrUTHPaySTFSchpOxxcjf32A5WKpeJODzPqJ7gnWMwI1kYK7L3oJrhHF8gTubkjj5tohAO76tScCdBf4s5IFWZoBPanF6UkT6jQhGOluq6Tab/AUjPC6aji5YpmmAxwj3YNFTihyi8m64/QoVEiFKfSHKHRRP2ZKHCi1DAJzWSCdV/Ne2PxP6+b6/jcL5jIck0FmT4U5xzpFI27QBGTlGg+NAQTycyuiPSxxESbxiqmBHf+y39J67jmntbc25Nq/XJWRxn24QCOwIUzqMM1NKAJBAp4ghd4tR6tZ+vNep+OlqxZZhd+wfr4BtJFlMQ=</latexit>

dNj = ⌫jd�

For any infinitesimal change in molecule numbers along the reaction we must have

Now, in this process of infinitesimal change the change in the Helmholtz free energy is 
<latexit sha1_base64="5eX0mHIQJxxEmTmfV/q5WPBoDTE="></latexit>

dA = �SdT � pdV +
X

j

µjdNj

=
X

j

⌫jµjd� At constant T and V
Here vj are (+) for 


products 

and (-) for reactants

Convention

Therefore, condition for equilibrium is
<latexit sha1_base64="ONy4W22X5GKwyer+d6bIt35tS1k=">AAACHHicbVDLSgMxFM3UV62vUZdugkVwVWZU1E2h6sZlBfuAzlAymUwbTTJDkhHKMB/ixl9x40IRNy4E/8ZM24W2XsjlcM493NwTJIwq7TjfVmlhcWl5pbxaWVvf2Nyyt3faKk4lJi0cs1h2A6QIo4K0NNWMdBNJEA8Y6QT3V4XeeSBS0Vjc6lFCfI4GgkYUI22ovn3sRRLhLLzIs9BjxheiHNahp1LuMcqpVv076Im06Lzodej07apTc8YF54E7BVUwrWbf/vTCGKecCI0ZUqrnOon2MyQ1xYzkFS9VJEH4Hg1Iz0CBOFF+Nj4uhweGCWEUS/OEhmP2tyNDXKkRD8wkR3qoZrWC/E/rpTo69zMqklQTgSeLopRBHcMiKRhSSbBmIwMQltT8FeIhMmlpk2fFhODOnjwP2kc197Tm3pxUG5fTOMpgD+yDQ+CCM9AA16AJWgCDR/AMXsGb9WS9WO/Wx2S0ZE09u+BPWV8/94ShPg==</latexit>

dA

d�
=

X

j

⌫jµj = 0



Applications 
Chemical Equilibrium

Assuming all components are all ideal gases we can write

Z(NA, NB , NC , ND, V, T ) = Z(NA, V, T )Z(NB , V, T )Z(NC , V, T )Z(ND, V, T )

=
z(V, T )NA

NA!

z(V, T )NB

NB !

z(V, T )NC

NC !

z(V, T )ND

ND!
<latexit sha1_base64="FUelt6osWFPtayMpCAUBJJv83Uc="></latexit><latexit sha1_base64="FUelt6osWFPtayMpCAUBJJv83Uc="></latexit><latexit sha1_base64="FUelt6osWFPtayMpCAUBJJv83Uc="></latexit><latexit sha1_base64="FUelt6osWFPtayMpCAUBJJv83Uc="></latexit>

The statistical mechanical connection

µA = �kBT

✓
@ lnZ

@NA

◆

Nj ,V,T

= �kBT ln
zA(V, T )

NA
<latexit sha1_base64="0xuWpXFGmpgzEfG6D+9eYlk+Uqw="></latexit><latexit sha1_base64="0xuWpXFGmpgzEfG6D+9eYlk+Uqw="></latexit><latexit sha1_base64="0xuWpXFGmpgzEfG6D+9eYlk+Uqw="></latexit><latexit sha1_base64="0xuWpXFGmpgzEfG6D+9eYlk+Uqw="></latexit>

So for each component we can write,

And,
<latexit sha1_base64="MUH8thR67MLvXQeiy4cavkx0Abw="></latexit>

A({Nj} , V, T ) = �kBT ln Z({Nj} , V, T )



Applications 
Chemical Equilibrium

Calculating the equilibrium constant from statistical mechanics

Substituting in the previous expression we get

Kc(T ) =
⇢⌫C
C ⇢⌫D

D

⇢⌫A
A ⇢⌫B

B

=
(zC/V )⌫C (zD/V )⌫D

(zA/V )⌫A(zB/V )⌫B
<latexit sha1_base64="5vnmBhmqs6RnIofaef7BkRnbP+0="></latexit><latexit sha1_base64="5vnmBhmqs6RnIofaef7BkRnbP+0="></latexit><latexit sha1_base64="5vnmBhmqs6RnIofaef7BkRnbP+0="></latexit><latexit sha1_base64="5vnmBhmqs6RnIofaef7BkRnbP+0="></latexit>

N⌫C
C N⌫D

D

N⌫A
A N⌫B

B

=
z⌫C
C z⌫D

D

z⌫A
A z⌫B

B
<latexit sha1_base64="I70g1xUaNfPMlZJT81WeC86Rxc0="></latexit><latexit sha1_base64="I70g1xUaNfPMlZJT81WeC86Rxc0="></latexit><latexit sha1_base64="I70g1xUaNfPMlZJT81WeC86Rxc0="></latexit><latexit sha1_base64="I70g1xUaNfPMlZJT81WeC86Rxc0="></latexit>

Since for ideal 
gas z  = f(T) V



Applications 
Chemical Equilibrium
Example

<latexit sha1_base64="hHAgcJFs/T9OfEQ9N189OwYc2QU=">AAACBHicbVDLSgMxFL1TX7W+Rl12EyyCqzJTRF0W3bgqFewD2mHIpJk2NJMMSUYopQs3/oobF4q49SPc+Temj4W2HggczrmHm3uilDNtPO/bya2tb2xu5bcLO7t7+wfu4VFTy0wR2iCSS9WOsKacCdowzHDaThXFScRpKxreTP3WA1WaSXFvRikNEtwXLGYEGyuFbrFSw6irWH9go7EZYJVKKTSq4bASuiWv7M2AVom/ICVYoB66X92eJFlChSEca93xvdQEY6wMI5xOCt1M0xSTIe7TjqUCJ1QH49kRE3RqlR6KpbJPGDRTfyfGONF6lER2MsFmoJe9qfif18lMfBWMmUgzQwWZL4ozjoxE00ZQjylKDB9Zgoli9q+I2B4wMba3gi3BXz55lTQrZf+i7N+dl6rXizryUIQTOAMfLqEKt1CHBhB4hGd4hTfnyXlx3p2P+WjOWWSO4Q+czx/+Q5ev</latexit>

2Na ⌦ Na2

Kp(1000 K) = ?

Given, 
<latexit sha1_base64="qItVltkZ3zPGjy6H+o5OhDnLKO0=">AAAB+XicbVDLSsNAFJ3UV62vqEs3g0VwVZIiPhZC0Y3gpkJf0IYwmd60QyeTMDMplNA/ceNCEbf+iTv/xmmbhbYeuHA4517uvSdIOFPacb6twtr6xuZWcbu0s7u3f2AfHrVUnEoKTRrzWHYCooAzAU3NNIdOIoFEAYd2MLqf+e0xSMVi0dCTBLyIDAQLGSXaSL5t9xpD0MQf41tcrd7gR98uOxVnDrxK3JyUUY66b3/1+jFNIxCacqJU13US7WVEakY5TEu9VEFC6IgMoGuoIBEoL5tfPsVnRunjMJamhMZz9fdERiKlJlFgOiOih2rZm4n/ed1Uh9dexkSSahB0sShMOdYxnsWA+0wC1XxiCKGSmVsxHRJJqDZhlUwI7vLLq6RVrbiXFffpoly7y+MoohN0is6Ri65QDT2gOmoiisboGb2iNyuzXqx362PRWrDymWP0B9bnDxJEkf0=</latexit>

⇥v = 229K

<latexit sha1_base64="/oKhVzNuH47+OCQrLJltxxET768=">AAAB/HicbVDLSsNAFJ3UV62vaJduBovgKiYq1o1Q1IXLCvYBbQiT6aQdOpMJMxMhhPorblwo4tYPceffOG2z0OqBC4dz7uXee8KEUaVd98sqLS2vrK6V1ysbm1vbO/buXluJVGLSwoIJ2Q2RIozGpKWpZqSbSIJ4yEgnHF9P/c4DkYqK+F5nCfE5GsY0ohhpIwV29SZw4SX06s4pHGPEjrlggV1zHXcG+Jd4BamBAs3A/uwPBE45iTVmSKme5ybaz5HUFDMyqfRTRRKEx2hIeobGiBPl57PjJ/DQKAMYCWkq1nCm/pzIEVcq46Hp5EiP1KI3Ff/zeqmOLvycxkmqSYzni6KUQS3gNAk4oJJgzTJDEJbU3ArxCEmEtcmrYkLwFl/+S9onjnfueHdntcZVEUcZ7IMDcAQ8UAcNcAuaoAUwyMATeAGv1qP1bL1Z7/PWklXMVMEvWB/fcuSSug==</latexit>

D0 = 17.3kcal/mol

<latexit sha1_base64="xUYCsqCtxxXGel9aAVy5IN/3ebw=">AAAB/XicbVDLSsNAFL2pr1pf8bFzM1gUVyEpom6EohvBTYW+oA1hMp20QycPZiZCDcVfceNCEbf+hzv/xmmbhbYeuHA4517uvcdPOJPKtr+NwtLyyupacb20sbm1vWPu7jVlnApCGyTmsWj7WFLOItpQTHHaTgTFoc9pyx/eTPzWAxWSxVFdjRLqhrgfsYARrLTkmQfd+oAq7Al0coVsq1Jx0B3yzLJt2VOgReLkpAw5ap751e3FJA1ppAjHUnYcO1FuhoVihNNxqZtKmmAyxH3a0TTCIZVuNr1+jI610kNBLHRFCk3V3xMZDqUchb7uDLEayHlvIv7ndVIVXLoZi5JU0YjMFgUpRypGkyhQjwlKFB9pgolg+lZEBlhgonRgJR2CM//yImlWLOfccu7PytXrPI4iHMIRnIIDF1CFW6hBAwg8wjO8wpvxZLwY78bHrLVg5DP78AfG5w+gFpK9</latexit>

⇥r = 0.221K

Ground electronic state of Na2 is 2S1/2


Second excited state is 16000 cm-1 above ground state.


