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CONG HUGNG FERMI TRONG PHAN TU NHIEU NGUYEN TU

Nguy&n Vin Dé&n, Dudng Ai Phuong, Trin Tuidn
Trudng PH Khoa hoc Ty nhién - Pai Hoc Quéc Gia TP. HCM.
' (Bai nhdn ngay 29 thdng 4 ndm 2002)

TOM TAT: Hién twong tuong tdc phdn tit xudt hién trong phé dao dong cita phan tit nhiéu
nguyén tit gay ra cong hudng Fermi. Trong trudng hgp nay chiing ta cé thé xdc dinh cdc miic
nang lugng. Trong nghién citu nay chiing téi c6 thé két hop gifta gid tri tinh todn Iy thuyét va
thutc nghi¢m trén phdn tit Benzoylchlorid, bing phuwong phdp quang phd hdp thu hong ngoai
(IR). Két qud thutc nghiém cho thdy rdt phit hop vdi gid tri tinh todn Iy thuyét.

1. Dit vdn dé:

Nhitng dao déng phan tit thuc t& 13 khong didu hoa va két qua 13 trong phd ciia chiing
xui't hién cdc hoa 4m cao ma tin s& clia n6 16n hon nhidu 14n tin s8 cd ban. G day bén canh
su khong diéu hoda ciing ¢6 thé 1a tAn s8 lién hgp (hi€u hoic tdng tdn s& nhitng dao dbng
thudng). (Hinh 1)

St tinh todn lugng t¥ clia nhitng dao dong khong diéu hoa tuin theo quy tic lya chon
d6i véi lugng t¥ s8 dao dong : Av = +2, 43, ..

Trong khi d6 dao dong diéu hoa: Av = +1. Piéu dic biét 1y thd 13 tdn s8 cdc hoa 4m

cao hoic tin s6 1ién hop nao d6 ngiu nhién tring vdi tin s8 cd badn clia mo6t dao dong

T

thudng khéc.
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Né&u hai mitc ning lugng dao dong thudc cling mot 16p d6i xitng nim rit gin nhau thi
c6 sy tuong tdc x4y ra gifta ching. Do d6 1am thay doi cudng dd va van phd c6 thé xé dich it
nhiéu so véi k&t qua tinh todn. N6 c6 thé mé td mot cdch 16 ring qua sy pha trén chil ché
clia hai trang thdi dao ddng trong su tudng tdc dong thdi cda miic dao dong.

Xdc sudt chuyén doi rit bé d6i vdi nhitng dao dong ma: Av = +2, 3, .. Nhung céc

van cd ban c6 si phin b8 cudng d6 khd réng hoa Am cao clia moét van cd bin manh c6 thé
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¢ cudng do 16n hon védn cd ban y€u khdc. Khi d6 xdy ra hién tugng cdng hudng nhu trong
dao dong cia con 1dc. Theo quan di€m lugng ti¥, khi c6 sy bi€n ddi cdc mic ning, lam cho
bin chit cia chiing hoa 14n nhau nén mdi mifc ¢6 mdt phan 1dm chuyén mitc cd ban va mot
1a clia budc chuyén hoa 4m cao thi su cdng hudng lam xudt hién mét cdp cdc budc chuyén cé
cuomg do gdn bdng nhau, trong d6 mdi budc chuyén c¢6 tinh chit clia budc chuyén co bin.

Su cdng hudng Fermi dic biét 12 ngiu nhién, n€u c¢6 x4y ra mot dao ddng bic cao
hoic dao dong lién hdp hodc dao dong co bin. Trong trudng hgp nay dao dong thit nhit s&
dugc ting cudng dd cia ching va cé thé so sdnh véi cudng d6 dao dong cd ban. Mic ning
lugng khong bi nhi€u loan nim cang gan nhau va su tuong tdc cang manh (téc cé sy chong
chip cdc ham riéng) thi sy tdch va sy thay ddi cudng do ctia ddm hdng ngoai thudc cdc mic
ning lugng d6 ciang manh. Nhitng dao dong béc cao nhu vAy c6 tén s 16n gip hai ba lan tin
s0 cd ban.

2. Phin Thyc Nghiém:

K&t qud bude ddu dugc quan sat trén phd BENZOYLCHLORID' (C¢HsCOCL), gﬁi )
dang dung dich, c¢6 so sanh vdi cdc tdc gid khéac [3]: (Bdng 1 va 2).

D6i v6i tin s6 cd ban clia nhitng phan t twdng d6i don gidn duge xdc dinh bing khdi
lugng va hiing s& luc theo dinh luit Hook:

Bdng 1: Mot s6 dao dong giy cdng hudng

Raman [3] IR (I6ng) IR (rdn) [3] IR (trong CCly)
(cm™") (cm™) (cm™) (cm'l)
V (C-C) 874 (1/2) 873 (ridt manh) 885 (rdt manh) 878 (ridt manh)
V(C=C1)
1731(35;0;39) 1738 (fnanh) 1733 (fnanh) 1740 (Enanh)
{1774(6!};0;33) 1778 {xat manh) 1772 (rat manh) 1778 (rat manh)
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Ghi chi: Cudng d§ s: Manh, w:y&u, m:Trungbinh, vs:rdtmanh, vw: rdt y&u

Raman IR-(16ng) IR- IR- - IR-(trong Cic dao
1) ) (rin) (trong CS,) déng
(3) CCly) (5 (6)
“)
161(5b) 10b (30) a'y (c-
cocl)
192 (4b.0.45) 9b (024) a'd (c—-
cocl)
313 (6,0.28) 16a (ty4) a‘y Ring
415 (2sb,dp)
507 (6,024) 507w 510w 508w 507w
587w 587Tvw
616 (7s.0.17) 617w 617w 617w 617w 6b (73) a’ Ring
652s 587m 652m’ 650s a'é (c=0)
670(6b,0.17) 675vs 673vs 673vs 673vs 6a a’ Ring
687s 685s 687s 687s 4 (wzg) a'y Ring
775 (2,dp) 778s 778m 773s 11 (w27) a‘y (C-H)
_ 803vw 800w 800w o
845 (1/2) 848w 10a (0y3) a'y (C-H)
874 (1/2) 873vs 885vs 878vs 872vs a‘v (C-qQD
923w
938vw 940vw 935w 933w 17b (m36) a'y (C-H)
988 (1s) 5 (012) a’y (C-H)
1000(12s, 0.08) 1002w 1000w 1000w 1000w 12 () a’ Ring
1026 (5.p) 1030w 1025w 1028w 1028w 18a (mg) a'd (C-H)
1040w 1050vw 1040w 1035vw
1078w 1078w 1078w 1075w 18b (w2) a'd (C-H)
1102w 1102w 1100vw 1100w
1162 (5) + 1165m 15 (m33) a'd (C-H)
1177 (6b, 0.24) 1178s 1180s 1177s 1175vs 9a (w7) a'g:? (C-H)
1203 (6b, 0.27) 1208vs 1213vs 1207s 1205vs 13 (o)1) a‘v (C-
COocC)
1240 (1/2) 1245vw 1248w 1247vw 1243w
1314 (1/2) 1318m 1813m  1318m 1371w 3 (o30) a'd (C-H)
1345m 1347w 1345vw 1342w 14 (o) a’ Ring
385w 1390w
1423 (1/2) 1395vw 1402w .
1448 (2s, 0.93) 1453s 14555 1452m 19a (ws) a’ Ring
1482 (2, 0.81) 1490w 1485w 1490w 19a (ws) a' Ring
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Raman IR-11 ng) IR- IR- IR-(trong Céc dao
(1) 1) (réin) (trong CS,) déng
3) CCly) &) (6)
o (4)
1535s
1581 (3s) + 1587m  1585m  1585m 8a (o) a’ Ring
1595 (15,0.52) 1600m 1597m 1600w 1600m 8b (013) a’ Ring
1623w 1630w 1620vw 1618vw
1731 (3b, 0.39) 1738s 1733s 1740s 1735s
1774 (6b, 0.33) 1778vs 1772vs 1778vs 1778vs a‘v (C=0)

1918w 1920w 1910w 1908vw
1975w 1985w 1965w 1965vw
2855w 2854w
2925w 2925w

3027 (1/2) 3025vw 2 (02) 7b (®46)
3073 (6b,p) 3070w 3070w 3073w 3070w 20a (o) 20b (ys)

v(C-H)
3162 (1/2) Ta (@3)

Nhiing dao ddng khung trong cic phin tif trung binh hodc da nguyén tf n6i chung ¢6
gid tri nhu nhau trong moi trudng hgp tuong tdc manh. P8i véi sy hdp thu cla nhém
Carbonyl v (C = 0) tinh todn cho bi€t c6 mdt gid tri tdn s6 [1, 2]:

v (2C ="%) =1712 cm™
v (*c ="%0) = 1675 cm’!
v (1*c =) = 1681 cm™!

Diéu d6 c6 nghia 12 khi khéng c6 tudng téc giffa cdc mifc cong hudng thi k&t qué chi
cho 1 vin manh (van cd bdn) va gid tri khodng 1700 cm™'. Nhung do cong hudng nén dinh
van bi tdch ra khodng 40 cm’. Sy hdp thu ctia nhém Carbonyl trong dung dich lodng cho hai
dinh va vAn c6 cudng d6 gin bing nhau. P&i vdi Benzoylchlorid ta thu dugc hai van cia
nhém Carbonyl & 1738cm™ va 1778 cm™. D6 1a két qud do tdn s6 cd bdn cla nhém
Carbonyl v (C = 0) tring v6i hoa 4m cao clia dao dong hod tri cia nhém C - Cl

2x 875 =1750 cm™

(Tring v6i két qui - ;"2 1 ‘; 1 i58.em™)
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K&t qua do phit hgp su tinh todn 1y thuy&*. Pay 12 kéi qud budc ddu. Vi diéu kién khé
khin nén chua thyc hién dugc ¢ nhiéu hgp chit khdc, trong thdi gian t6i ching toi sé cd ging
khdc phuc diéu nay.
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FERMI - RESONANCE IN THE POLYATOMIC MOLECULES

Nguyen Van Den, Duong Ai Phuong, Tran Tuan
University of Natural Sciences - VNU-HCM

ABSTRACT: Fermi — Resonance is caused by the interaction of the polyatomic molecules in
vibrational spectra. In this case, the energy levels can be identified.

In this study, the results that were calculated by the theory are in comparison with the
experimental values of Benzoylcilorid molecule in 'R spectra. The result is very accordant.
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