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XAC PINH PUONG THF: NANG HIEU DUNG
CHO TRANG THAI 2'T1 CUA NaLi

Nguyén Tién Diing
Truong Pai hoe Vinh
Ngay nhan baj 24/7/2017, ngay nhéan dang 02/10/2017

om tit: Trong bai bao nay, dua trén duong thé nang IPA véi do léch quan

khong the nguyén ¢ = (),29 chiing t6i xdc dinh duoc duong thé nang hi¢u dung
& NaLi ¢ trang thai dién ti 27 Cac két qua thu dugc hoan toan phu hop véi
B cdc cong trinh nghién ciru 1y thuyét,

¥ lién két Van der Waals cam ing dong vai tro chy yéu. Xéc dinh dugc
8 cua phéan tr ¢ cac trang thai kich thich cho phép xdc dinh cic “kénh
ong phan ti, giup chung ta giai thich duoc cac qué trinh sinh héa, dong
. Vi véy,,m(f)t van dé quan trong dé thue hién»dugc diéu nay la phai biét

i phin tir di chét nay trong thong tin luong tir,
da c6 nhiéy trang thi kich thich cia Nal i dugc nghién ciry thuc nghiém
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N. T. Diing / Xéc dinh dwong thé ning hiéu dung cho trang thai 2'IT ciia NaLi

trang thai 2'TT méi chi duoc quan sat bang ky thuat ion héa cong huong 2
Kappe [3], tuy nhién, nghién ctru nay chua xac dinh dugc cau tric quay va duong th
Gén day, sir (dung ky thuat phé danh ddu phan cyc, chung t6i da thanh cong
phén giai ph6 quay cua trang thai dién tir nay [4, 6].

2. S6 li¢u phd va dwong thé ning RKR
S6 liéu phd sir dung trong cong trinh nay dugc do bang ky thuft danh
cuc va duoc mb ta chi tiét trong cong trinh [4] va [6]. O day, s0 song cua
vach phd nam trong trong dai dich chuyén dién tir 2'TI<1'S" da dugc xé4c dinh
bé hon 0,1 cm™. Chi tiét phan bé truong s6 lidu phé theo s luong tir dao dong
lugng tir quay J dugc mé ta nhu trén hinh 1.
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Hinh 1: Phdn bo truong so liéu twong img véi sé lwong tir dao dong v
va s6 heong tir quay J ciia NaLi & trang thdi 2'I1

Mot dic diém quan trong vé phé PLS cta NaLi ¢ trang thai 2 IT 1a chi ¢
duoc cac mirc dao dong cao nhat v =15 mg voi cac mirc danh dau c6 s6 luong
> 8. Tuy nhién, ddi v6i cac mirc danh du ¢6 s6 luong tir quay J <7 thi mic da
cao nhit dugc quan sat 1a v= 16 (hinh 2).
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S song [cm!]
th 2: Mot doan ph(f PLS cua Nali o trang thai 2 dwgc do tai s6 song 15083,76 em”!
ing voi mic danh déu (0, 5). Ddi phé dao dong két thiic 6 mikc v = 16
Phan phéng to (goc trén bén phai) la hinh dnh cdc vach phé P, Q
va R cua mirc dao dong v = 16

Dua trén s6 liéu phd, chiing t6i da xac dinh dugc tap hop tdi wu cac hing sé phan

trang thai 2'T1 [5]. St dung céc hing sb phan tir nay, ching t6i tim thé theo
ong phap RKR dugc mo ta nhu Bang 1.

Béng 1: Thé RKR ciia NaLi 6 trang thai 2'I1

v’ Run[A] |  BEIA] U [em™]
-0,49976281 3,7289730 0,0
0 : 3,5369809 3.9453877 i 79357
1 3,4088748 4,1223776 223,970
2 3,3253822 42557618 369,224
3 3,2598828 43733415 510,638
4 3,2049632 4,4837627 647,787
5 3,1574617 45915015 780,279
6 3,1157854 4.,6995907 907,730
7 3,0790579 4.8105339 1029,733
8 3,0467620 4.9267526 1145,837
9 3,0185588 5.0509041 1255,515
10 2,9941729 5,1862115 1358,146
11 2,9732968 5,3369173 1452,981
12 2,9554741 5.5090384 1539,121
13 2,9399017 5,7118044 1615,491
14 2,9250067 5,9608047 1680,812
15 2,9073285 6.2861890 1733575
1 16 2,8773205 6,7625462 1771,861
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N. T. Diing / Xac dinh dwong thé nang hiéu dung cho trang thai 2'IT ciia NaLi

Thé ning RKR cho thay vi tri ciia mirc dao dong cao nhit (v = 16) tuong tmg
ning lwgng 1771,86 cm™ (tinh tir day thé nang RKR). Diéu bat ngo 1a gia tri nang k
cua muc dao dong nay cao hon nang lugng phan li da tinh dugc trén day khoang T
cm™. Pidu nay chimg to thé ' nang cua NaLi ¢ trang thai 2'TI ¢6 mét hang rao thé i
mot cuc dai xen giira cyc tiéu va gidi han phan li. Két qua nghién clru nay hoan toan
hop v6i du dodn cua céc cong trinh nghién ctru 1y thuyét [7, 8].

3. Pwong thé ning hi¢u dung
Dé ap dung phuong phap IPA (Inverted Perturbation Approach) xac dinh
thé ndng hi¢u dung, chung t6i sit dung the RKR cong thém phan ning lwong dién
thé gan dung cép khéng ¢ trong mién 50 ligu thuc nghiém (2,88 <R <6 ,76A) va sir
thé Morse cho phan ngoai suy 2,0 <R <2, 88A. Do v6i phan thé nang 0 khoang cae
6,76A, chung toi st dung md hinh thé cam @mg xac dinh theo cac hé sb tan sic theo:
[1]:
U(R) :U _Q_g‘— CIO (VO’l R> Roul)
U(R)= {U,.,R,.} (VOi R < Rour)
Gid tri céc tham s6 Cs, Cg va Cyo duge ldy tir tinh toan 1i thuyét boi nhém B
[1]; tham s6 U, 1a gié tri thé néng Iy giéi han phan i, duqc xéc dinh boi:
= T,[2'T] + D°[2'T1] = 24059,6 cm
va duge ¢b dinh trong qué trinh 1am phit hgp. Tham s6 R,,, ban dau duoc Iya chon
gié tri 16n nhat cla Rmax trong thé nang RKR va duoc thay doi trong qua trinh 1
hop. Trong mién R < R,,, thé ning dugc ndi suy dé biéu dién dudi dang so theo céc &
{U, , R‘} . Sau vai chu trinh tim bo chinh, ching t6i thu duoc dudmg thé nang IPA cimg &

lambda kép nhu trén bang 2 (mg v6i d¢ 1éch quan phuong khong thir nguyén o =0,29.
Bang 2: Thé ning IPA va hé sé lambda kép q ciia NaLi ¢ trang thdi 2'IT

R[A] | Ulem] R[A] Ulem'] | R[A] v
2,0 134823,8882F 33 227294579 . 5,0 23505,3076 |
2,1 | 33119,5763 34 | 225523012 53 23661,1771 |
22 1313718651 L. 3,5 22426,0730 | 5.4 23781,7714 §
23 | 29719,2695 3,6 | 22346,0999 5,6 23872,6004 |
24 128348,6429 | 3,7 | 223064918 5.8 23938,3475
2,5 |271674940 | 38 22302,8516 6,2 24018,6258 |
26 1261763919 3.9 2333,1360 i 24065,9534 |
2,7 |25347,6186 | 40 | 22395,1989 8,6 24068,1703
2,8 | 246554021 4,1 22483,6399 | 10,1 | 24065,9715 |
2,9 241113227 42 22590,8287 | 124 | 24062,9823 |
30 |23650,2503 | 4,4 | 22834,8481 16,0 | 24061,1800
3,1 232664208 | 4.6 | 23084,1882
3,2 229652520 | 4.8 23311,9381 |
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q=8,252.10" cm™; Roy= 11,92928 A; U, = 24059,6 cm’':

Co=-2,538.10" cm™ (A)°; Cy = 1,902.10°(A)%; Cyo = 1,556.10'%(A)"°:

T.=22299,93 cm™; R, = 3,7595 A.

Chu ¥ ring, d6i chiéu mirc dao dong cao nhét v =16 véi thé IPA & Bang 2 cho

y mién phé thuc nghiém trai rong dén gid tri Rusx = 7.1 A cita thé IPA. Ngoai ra, tir

ong thé nang thu dwoc, gia tri nang lugng dién tir cua trang thai 2'T1 bang 22299,93

. Gid tri Rou duoc lam phu hop tét nhat timg véi gid tri 11,92928 A.

Véi duong thé ning thu duoc, chung t6i khao st anh huong cua sy quay lén

ong thé ning cua phén tir. Sir dung biéu thirc thé hiéu dung mé ta chuyén dong quay

dao dong cua hat nhan trong thé nang hi¢u dung UgpcAR)

U,.(R)=UR el 4
e (R)=U(R)+ LR 4)

ang t6i da viét chuong trinh mdy tinh dé x4c dinh du'(‘m% thé nang hi¢u dung duéi dang
cho cac trang thai quay cua phén tir NaLi & trang thai 2'TI.

Dé truc quan, chiing t6i v& duong thé ning hiéu dung (mg vdi céc trang thai quay
1,30, 45 va 57 (la cac gia tri thuc nghiém) nhu hinh 3.

24800 gr————————————————

—_——

23400 +

23000

22800

22600 +~

22400

3 45?"/éé1b1‘11‘21‘31'41'51'5

R[A]
3: Thé hiéu dung ciia Nali ¢ trang thdi 2116 cée trang thai quay J = 1, 30, 45 va 57
Tir hinh 3 ta thdy, thé ning hiéu dung cua phan tir (mg v0i cac trang thai quay
1a khac nhau. Cic trang thai quay cang cao, dudng thé nang cang nong do
thém s6 hang quay ti 1¢ nghich v6i R*. Trén phuong di¢n vat li, cc trang thai quay
a0 thi lyc li tim cang 16n va s& kéo hai nguyén tir ra xa nhau. Vi vay, ung voi cing
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mot mic dao dong, cc trang thai quay cang I6n thi kha ndng phén tir bi phan ly
cao.

Mit khéc, tir cac dudmg thé nang hiéu dung cho théy c6 ton tai mot hang ro
¢6 cuc dai cao hon gi¢i han phan li, phtt hop véi cac dy doan cua céc cong trinh n
ctru ly thuyét [7, 8].

Tir day, ta c6 thé giai thich dwoc ly do khong quan sat dugc céc dich chuyén
ung v6i mirc dao dong v = 16 tai cac gia tri l6n cua J 1a cic mic nay nam trén hang
thé.

4. Két luan

Dua tren 732 vach pho trai rong dén gan gi6i han phan li, duong thé ning tra
thai dién tir 2'T1 cua phén tir NaLi da dugc xdc dinh theo phuong phap IPA véi d0 chi
x4c cao. Sir dung duong thé nang nay ching ta xac dinh dugc duong thé nang hiéu d
voi céc trang thai quay khac nhau. T cac duong thé nang nay, ta giai thich duoc tai
khong quan sit dugc cdc mirc quay mg véi s0 lugng tir J 16n tai mitc dao dong v = 1

Két qua nghién ctru nay hoan toan phu hop véi di doan cia cac cong trinh nghién ciru
thuyét [7, 8].
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SUMMARY

DETERMINATION OF THE EFFECTIVE POTENTIAL CURVE
FOR THE 2'TT STATE OF NalLi

In this paper, basing on the potential curve for the 2'II state of NaLi with the

imensionless root mean of squares of deviation & = 0.29, we determined the effective

ntial curve for different rotational states. This study results are consistent with the
ictions of theoretical works.
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