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THE MAN CHAN TRONG PLASMA OCP BAT BAU KET TINH
VA CHO PLASMA BIM CARBON-OXY

B0 XUAN HOIL

Nher d3 duce tiinh by trong mot 88 cong uink gan day |1, 2], plasma mot
thinh phan (OCP- Ove Component Plasmas} bit ddu chuyén ¥ trang thai hwu chit
sang trang thai tinh the mang lp phuong G kbt bec khi tdc dung cta twong tae tim
ngdn (short range order) 40 19n d€ khéng ché€ chuydn ddng nhigt hon logn cda cde ion
a0 thinh plasma. Néu mdi wing quan gifla thé ning tuong téc Coulomb trung binh
(Z:}?

“2_ gifta hat jon c6 dién tich Ze cich nhau mét khodng a (e la ban kinh khéi cau
a

ion) va thé ning cla chuyén dong nhigt k1" duge ddc trung bdi tham 50 fugng quan

L ey e e L

[ = —}—}:«, thi cdc cong trinh H thuy€t [3] @4 chi ra rdng trang that k&t tinh cua plasma
ai

OCP bit ¢du xay ra ki T =172 Gid trf cla th€ man chiln tai gid tri niy cia tham

s¢ turing quan da duge khao sat vA d3 duge so sdpoh vai k€t qua s8 cho bdi mé phong

Monte Cario [1]. Tuy vhign, theo cdc k€t qud gdn diy hon cung cip bdi két gua “thyc

nghiém” tén mdy tinh thi plasma QCP K€ tinh & gia ui 17, =175 [4]. Do 46, trong

hii bdo ndy, ta s& thiv 4p dyng phudng phap 1Gng qudt da dude rinh bay trong [2, 5}

aé tim Hidu thite efia the man chin tai gid tri ndy ciia tham s8 tong quan. Déng théi,

shifong phip niy ciing s& dwde st dung d€ thit fim mét bidu thic cho th& man chin
£t = : Aits :

trong plasma hdn hop hai thanh phin carbon-oxy, k€t gua ¢6 dudc s& duge o1 chigy

v k€t gqud mo phéng Monie Carle cho loai plasma niy.

3. THE MAN CHAN § TRANG THAX CAN BANG LUU CHAT - TINH THE
Nhir dd duge dé nghi trong {1, 2], gid tri cha the man chin d8i v3i T = 172 ¢6
dang:
77 =1.0521-0.25:7 4 0.04392+% - 0.004269 %, r & [0.0,2.01. {1
Chi ¢ ring trong hé thic trén, the min chin A 1a ham 56 chin theo r, phit hap
y&i dinh 1f Widom cho I chit {61, ddng thdi, he 56 cla 1% ¢6 gid tri chink xde - 0.25,
ol hap véi ede tinh todn 1 thuy&1 thye hién bdi Jancovici [7].

" Khoa Vit ly, Trting Bai hoe Su pham Tp HOM.
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H.la va b: So sdnh the man chan gitie $6 lidw Monte Carlo ctia Ogata
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H.2a va b So sdnh th? mén chdn gifta s5 Héu Monte Carlo ciia Ogata
vt Ogata et al va bidu thive gidl tich (4) khi gid tri cia tham 56 neong quan Uy = 175,

1. THE MAN CHAN DOT VG PLASMA HON HOP HAT THANH PHAN OXY-
CARBON

1. Ma phéng Monte Carlo cho plusma BIM oxy-carbon & trang thai k&t tinh

Hén hdp clia céc bat mang dién trong modt nén gin nhy ddng nhét cha cdc hat
khic c6 tde dung trung hoda dién 1 mdt vong cdc mé hinh cd ban cha plasma dim
dac duoe am thiy & 181 bén trong cha cde ngdi sao suy bién, Thy theo plasma dude
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cdu tao bdi mdt, hai, hay ba loai ion ma dudce got 1 plasma mdt thanh phin (One
Component Plasma - OCP) mi ta d3 khdo sit th€ man chin & wrén, plasma hdn hop
hai thanh phin (Binary Jonic Mixture — BIM), hay plasma hdn hgp ba thank phin
(Ternary lonic Mixture - TIM). (10ng quit, ta ¢6 plasma hBn hgp nhidu think phin
{Multi fonic Mixiure — MIM), Bic biét, cdc plasma BIM v TIM 13 edc mo hinh thuc
t€ rAt gin vdi cdu tuo clia cdc sao Lin Trdng. That vay, cho téi nay, phin 1dn cdc sao
nay dugce tao bdi hdn hop cfa carbon vA oxy edn lai sau khi khi heli chdy h&l, vi ¢d
the cling chida cde nguyén 18 nhy neon va chi, dude xem nbu tap chit, Vi B do trén,
hdu nhu ngay sau khi cde md phéng Mounte Carlo dude thire hién cho mé hinh OCP,
ciac md phdng cing loai cling di dugce ti€n hanh cho cdc md hinh BIM vi TIM.

Céing thite tdng qudt clia tham s8 tdng quan cho plasma BIM gdm hai loai jon
I (carbon) va j {oxy) cd dién tich dn lugt Z; (= 6 n&u [a carbon) va Z; (=8néuia

oxy) dudc tinh nhu sau;
manr ——— e, — {
:E-“!'j e o + -\5 )

trong 4o, a; la khodng cich lign ion suy rng, tinh theo cdc khodng cdch lién ion g

va a; cho mdi foai ion nhu sau:

1y
Q= 5 \d; +a; ) (6)
Khi d6, the man chdn /7, (R) va hadm phin b3 xuyén thm g;{R) sé lien b

vGi nhau qua:
N _
H;;(k) = EJrFi_r.lg,j(R)_ 7

T két qud md phdng Monte Carlo thuc hién cho hén hdp carbon - oxy, Ogata
et al va Setsuo {chimaru [8] dd dé nghi cong thic ciia th€ min chin nhit sau:

H(Ry= } ' (8)
A-5? 71& R<2B

( .
| A~ BR —Fiexp(C\/R - D), ZBE<K<?
R

vdi cidc hé s6 A, B, C, ¥4 D cho bdi: _

A=1600B=0340,C=132;D =225
d6i véi plasma § tang thdi k&t tinh bee (1a nhin xét rirg khi nay thé man chin doe
tap vai tham s wong quan I'), va

A= 1356 -0.0213 Inl7; ;

B=0.436-0.01301al7;;

C=929+0.79InTy;
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D= 1483 + 131 fly
cho piasma hai thinh phin BIM & trang thdi hiu chit.

So sénh cdng thite trén vdi cac biu e gidi tich (3) va (4) da duge dé nghi
cho I, = 172 vi Ty = 175, tite 1a cho plasma OCP & trang thdi k&t tinh, ta thiy c6 sy
sai biet ddng k€ trong bink 1.3, didu c6 thé hifu ia do bifu thic ny d3 duge de nghi
cho plasma mdt thanh phin OCP. Nhwt viy, nhin x¢t ddu tién 13 cdc biu thic gidi
tich téng quat (3) va (4) cho plasma OCP khdng thé dp dung dude doi vdi theé man
chin cho plasma BIM. Piéu duong nhién i3 ta s& phdi thi€t 1dp mot bidu thic mdi,
khic véi cdc biéu thic wén cho plasma BIM.

2. Bidu thite chia thd man chin

Trén cd 56 cta 1i thuy&t da dude khai trién cho plasma OCP {2, 5], ching t6i

dé nghi bidu thic gidi tich sau cho the man chin cho plasma BIM carbon - oxy d
trang thai k&t tinh bee:

6 . oy
H(r)= ) (-1 hr™, (9)
i=0

- & ~ I <1 ~ - o~ 2 - - A -~ 2 A L o
tifc 14 eiing ¢6.dang cla mét da thite bie chan bic 12 ¢6 diu Juin phién, phit hdp vih
dinh 1f téng quét Widom che cdc luu chdt, vai cdc hé 56 duge xdc dinh bdi phuong
phdp 151 thi€u hoa 46 18ch : :

Q= \jw [g(m)~ guct] .

vi cho ta k€t qua saw:
Tho (b, |10, (10 by | 10%hs | h |
1048011 | 025 | 3.693458 |2.032731 [0 l0.601994 [0 |

Ta c6 thé nhin xét ngay riing & day, hé s6 hy cling ¢6 gid tri bing 0.25 nhy do
véi plasma OCP, gid tri di duge fim thdy bling céc tinh todn 1 thuyét oia Jancovici
[71. Gia tri nay cﬁng dd dwgce xdc nhin trong nhifng k&t qud clia md phong Monte
Carlo gin day [10]. Nhu trong hinh H.4, ta thily ¢d sy tugng thich khi t61 gitta biu
thie gidi tich ndy so sdnh vdi s§ 1igu Monte Carlo cung cip bdi Ggata et al.

Phudng phap phan tich thé man chin ra cde thinh phian diéu hda va cdc thanh
phin phi didu hda vi tham s6 hée wrr 1y dia phudng cling dude dp dung cho plasma

BIM & trang thai luu chit cho cdc gid ki cGa tham s& twang quan T = 10, 40. {Ta ludn
co he s8 hy =0.29).

5%
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H.3: So sdnh giffa bidu thite gidi tich cia plasma QCP doivdi T = 172
vidi cde 58 Hiéu Monte Carlo cho plasma BIM cida Ogata et al [8]. D6 sai 1ech Ién dén 3.5%.

6l
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H.4: So sdnh gifta bidu thite gidi tich dé nghi (bifu thitc {9) vdi gid trf chha cde hé s& duge cho
trong bdng} véi cde s6 liéu Monte Carlo cho plasma BIM cda Ogata et al {8] ddi vt plasma &
trang thei kér tinh bee. B sal léch ldn nhét duge nhdn xét la khodng 1.0%.

61
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H.5a: So sdnh giita da thie Widom i diy tde Moante Carlo
AGi vai tham 53 uemy quan U = 10, Sai 58 ldn nhat duee whin xét 1 vao kfiodng 4.0%0
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EL.3h: So seinh witta da thae Widom vit d 18y Monie Carlo
a0t vai tham sé wiong guen T = 80. Sai s0 ldn nhdt duge nhdn xé1 13 vio khodng 5.0%o.

T n 6%, | 10 | 10'h, | 16°hs 0%,
10 | 1124200 | 0423176 | 0 112320302 | 451752553 | 507037162
80 | 1101687 1.064093 | 1778127 | 112.645584 | 430.689C13 | 503 052065

Ta nbin xét trén cde hinh 11.5a v b 13 sai $8 cda céc biéu thic gidi tich va s6
i&u Monte Carlo vao khodang 5%

1L KET LUAN

- C o o % [ - Phe o e “ -
Trong gidi han ndi dung cida bal bde, ki qua wng quat dd thu dude cho
plasma mot thanh phén dude van dung nhdm muc dich tim biéu thifc cia th€ man
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chiin cho plasma @ trang thdi cén bing tinh thé — lwy chat (T, = 172 hodc 178) va
(ng thdfi, budc ddu dé nghi cdc gig i cha the ndy che plasma hén hdp hai thanh
phén carbon — oxy tdng thich véi cic ket qui Monte Carlo 43 <éng 18,

Tdc gid xin chian thinh cdm ta cdc ¢ ki€n déng gép cda PGS. TS, Nguyén
Khic Nhap, TS. Thdi Khdc Binh Khoa Vit 14, trudng BHSP TP, HCM, che néi dung
baibdo,
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Fom {at:
s s £ £y A 1A e . ;
& man chin trong plasma OCY bat dau k&t tinh va cho plasma bim carbon-oxy
Bé nghi cde biéu thibe cia thé man chdn cho plasma & trang thdi cdn bdng hae chdt — tink thé
va csta plasma Bdn hop hal thinh phdn carbon — oxy & trang thii k81 tinh cing nhu trang thal hitu
chdt vat gid 1ei 10 v 80 cida tham 6 tiong guan,

Abstraci:
Screening potential in crystallized One Component Plasmas

and in carben-oxy Binary Yonic Mixture Plasmuas

In this article, the author proposes expressions of screening potentiad n plasmas of fluid ~
crystal equilibritun siate and of binary lonic mixture plasmas in solid stute as well as in fluid siaie
corresponding 1o value of 10 and 80 of corvelation paramerer,



