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Zhuzeifa Ismail
Fproblem #7

clear:

n=6.6262*10"-34;
c=3%¥10710;

vil=[2940C 2540 2540 2940 2160 1340 1340 1340 1340 1340 1270 1270 960 960 S6v¢
0 720 720 330 2001;

vi2=[3000 3000 3000 2200 2200 1380 1380 1115 960 960 260 3960 960 850 B20 64v
5 403); '

v13=[2000 3000 3000 3000 2088 1380 1100 860 960 960 860 850 BbO BLHOD 750 570y
5017 ; '

temnl=c*vil;
temZ=c*vi2;
temld=c*vi3;

s1=18;
s2=17;
s3=17;

viZ_ 1=vil."2;
viZ2_ 2=vi2."2;
vi2_3=vil3."2;

z=0; '
for enrergy=50000:-1000:0
sumvil=0;
sunmvi2_1=0;
Ndenoml=1;
for i=1:length(vil}
if{vil{i)<=energy)
sumvil=sumvil+vil (i) ;
sumvi2_l=sumvi2_l+viZ_1(i);
Ndenoml=Ndenoml*vil{i)*c;
end
andc
Ezl=sumvil*c/2;
betal=((s1-1)/sl) *sumvi2_1/sumvil~"2; - —
sumviz=0;
sumvi2_2=0;
GdenomZ2=1;
for i=1l:length{vi2)
1f(viZ (1) <=energy)
gumviZ=sumviZ+vi2 (i) ;
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GdenomZ=Gdenom2*vi2 (i) *o;
end
end
Ezl=gsumvi2*c/2;
betaZ={(s2-1}/82)*sumvi?_2/sumvi2”"2;
sumvil=0;
sumvil_3=0;
Gdenomi3=1;
for i=l:length{vi3)
if{vi3 (i) <=energy)
sumvild=gumvi3d+vi3 {i) ;
sumviZ _3=gumviZ_3+vi2_3(i);
Gdenom3=Gdenom3*vi3 (1) *c;
end
end
Bzl=gumvi3i*c/2;
betal3={{(s83-1)/83) *sunviZ_3/sumvi3i"Z;
z=z+1;
Ene{z)=energy*c¢;%*h;

Eprimel (z)=Ene(z)/Ezl;
FprimeZ (z)=BEne(z) /Ez2;
Eprimel{z)=Ene{{z)/Bz3;

if Eprimel(z} < 1
wl={(1/{(3.51+{5*Bprimel{z) )+ {(2.73*Eprimel (2)".5)}};
Awl=~(5+{1.36%/Eprimel(z)~.5}} /{{3.51+{2.73*Eprimel{z}".5}+(5*Eprimey
1(z)))"2);
aelse
wlmexp{-2.4191*Eprimel{z)"~.25};
Awl=-24191/40000/ {Eprimel{z) " (23/4)/Bel*exp(-24151/10000* (BEprimel(z) ¢
Yo {174y ),
end

if EprimeZiz) < 1
w2=(1/(3.51+{(5*Eprime2 (g} )+ {2.73*Eprime2{z)y".5))});

else :

w2=exp{(-2.4191*Eprime2 (z)~.25) ;

end

if Eprimeld{z) < 1 :
w3={1/(3.81+{5*Eprime3{z) )+ {2.73*Eprima3 (z)*.5}));
alse
wiz=exp(-2.4191*Eprimeld (z)~.25);
end
al=1l-betal*wl;
az=l-betaz*w2;

ald=li-betal*w3; ‘ _ | ///
e .m_ﬁw_g,ﬂ_m»_#f,_v_fﬁ_ o - R 'ﬁ'iﬂgygui
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Nl{z}=({(Ene{z) + al*Ezi}"(sl-1)})/Ndenoml)*{li-betal*dwl);
GZ{z}-((En@( ) o+ aZ*EZZ)ASE)/GdEHOEQ;
3(z)=((Ene{z) + a3*Ez3)~s3)/Gdenom3;
1{z)=G2(z)/N1l{z);
K2( )=G3{z) /N1l (z);
end

={50000:-1000:01;
plot (E, K1,'d'};
hold on;
plot (E, K2);

Continued on next page....
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Shuzeifa ismail
Eprob 7h

kb=1.381le~23;

h=6.,626e-34;

c=3ell;

T=1000;

g=[4 1 4 2 3 2 1 171;

v=[2940 2160 1340 1270 960 720 330 2001;

E0=232.7e3/6.022e23;
TS g={3 22 151111l;
TS_w=[3000 2200 1380 1115 960 850 820 645 403];

£02=237.9e3/6.022a23;
TSZ_g={4 1 11 4311 1];

TS2 v=[3000 2088 138C 1100 960 850 750 570 50171;

k1=0.33/0.25*kh* T/ h¥*exp (-E0/ {(kb*T) ) * (prod{g. *{l-exp{-h*c*v/ (kb*T}}) ) /prod (T
S_g.*{l-exp(-h*c*TS_v/(kb*T)))));

k2=0.33/0.497*kb*T/h¥exp (-E02/ (kb* T} ) * (prod{g. * {l-exp{-h*c*v/ {kb*T) ) ) ) /prody
(T82_g.* (l-exp (~h*c*T82_v/ (kb*T}) )} );

k=kl+k2
Ratioc=k1l/k2

(CRRiRLA R RSX RRRE -
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10.652 PS#4 Exercise 3 a)

Joanna Yu

TK) CHy CaHy TS CH,CH,CH,
300 m (kg) 2.49E-26 4.65E-26 7.14E-26 7.14E-26
Totalional coil 26528 DB84.86 14253 147402 _ 30.05 2495 | 2.78E401 606 554 3126 879 7.80
Lis 2 6.0 (K) 136.88 136.67 68.39| 7.05E+01 1442 1197 | 1392 2.91 2.66 15.00 4.22 3.79
forward backwatd E (harfree) -39.84 -78.59 -118.42 -118.47
EF, (k/mo 2768 12601 Eo (kdimol) | -1.04E+05 -2.06E+05 -8.10E+05 3.11E+05
EFy/R (K) 333E+03 152E404  [aw 0.000 4.03E-24 : 1.51E-38 0.000
v {em-1) B G | VM B G| v omT) By v v {em-1) Bun v
45442 65363 0.38 | 63459 120046 014 | -3/562 54029  -0.49 77.97 1275 266
143080  2058.04 003 | 95562 137455  0.10 9117 13114 227 25465 36628 077
Translational 1431.87 205958 0.03 | 97537 140286 010 | 21648  311.38 092 33495 48179 056
forward backward 314226 . 451978 0.00 | 106950 1538.35 008 | 34616 49791 054 52265 75177 031
Qyans (M) 3.353E-32 1.000E+00 331634 477097 000 | 1247.83 179485 005 | 47645 68532 036 753.10 108324 017
Quans (M°) 1.742E-28 1.000E+00 331721 477142 000 | 1396.01 200800 004 | 49585 71323  0.34 899.88 129437 0.2
) 149429 214936 003 | 78224 112516  0.16 901.50 129670 0.12
Rotational 172082 247520 002 | 82602 118813 014 | 103449  1488.00 008
forward backward 3154.24  4587.00 000 | 866.40 124621 013 | 110482 1589.168  0.07
Quat 1.643E+04 6.550E-01 3169.01 4558.25 000 | 94447 135851 O 120931 1739.46  0.06
Qpey 8.539E+07 6.550E-01 322392 4637.24 000 | 102645 147643 009 | 132325 190334  0.04
3249.45 467396 000 | 124765 179460 005 | 134384 193311  0.04
Vibrational 182626  1907.67 004 | 142602 205117  0.03
forward backward 144616  2080.13 003 | 149196 214600 0.03
Qe 0142 98529 145178 208822 003 | 151468 217870  0.03
148887 214156 003 | 152492 219343  0.03
Elsctronic 161631 232487 002 | 153691 221066  0.03
O 1 312343 449269  0.00 | 302542 435171 0.00
3158.97 454295 000 | 304378 437813 0.0
forward b B ple. 3168.03  4556.85  0.00 | 3060.84  4402.66  0.00
A STETE QoA — A . 323033 464645 000 | 311175 447589  0.00
W“' _ 325570 466294 000 | 312062  4488.64  0.00
W—? A BT LARGE poradmo 1s AwosT gl 327751 471432 000 | 3160.23 454563  0.00
3288.94 473076 000 | 325675  4684.46  0.00

Literature forward backward T range (K) Source Data type

k (cm'/s) 1.54E-18 300-600 Bauleh, D.L etal. Extensive literature review

k{cm¥s) 1.33E-18 300-2500 Tsang, W.; Hampson, R.F Extensive literature review

k(s 1.20E-09 300-2500 Tsang, W. Extensive literature review
300-800 Tsang, W.

9.05E-10

Derived from detailed balance/reverse rate






