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Spectrum Estimate for System of
Polyharmonic Operators’
Chen Zuchi
(Department of Mdhmﬂks)
Abstract
Consider an eigenvalue problem for the system of polyhérmonic operators on a bounded

domain Q in R*(m=2)
AN AW =2"2€ Q

* el P B
g a u, =0,z € 99,k = 1,2,*+,N, where u = (u',u?,,u"),

A
AZ

’ A (A) = o
T (=D AY

A= T =1y

n is the unit outward normal to 39.

By ordering the eigenvalues in ascending magnitude 0<<A, KAy <Core KA ooe , then it holds

that

ot S —f--( ZZM") ( ZZk(Zk +m — 2)a-n)

im] k=] Ve ] k=]

Zz 27 min [( 2241«% +m — 2)A"1)

At — 2" i=1 k=)

=] k=)

Key words: system of polyharmonic operators, eigenvalue, discrete spectrum.
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1 Introduciion

“Can you hear the shape of a drum?”asked professor M. H. Protter. Then he give a summary on
the research work on spectrum estimates for harmonic and polyharmonic operators{!]. Now,we can ask
the similar question; Can you hear the shapes of several drums made of the same material? For this ,
in the general sense, We must discuss the spectrum estimates for the system of polyharmonic operators

as follows

(— At = 2, z2 € Q%= 1,2,>,N (1. 1)

& —1,4 .
¢=%=--._%=o, 2 € 39 (1.2)

Where ' is the kth component of the vector function u= (u!,u?,eu”), QCR*(m=2) is a bounded

domain with 'sufficiently smooth boundary and =n is the unit outword normal to the boundary of L.
For the single equation ,the spectrum estimates have been obtained in[2]—[5],0f which the re-

sults will be generalized greatly for the case in this paper for system,i. e. problem (1. 1)—(1. 2).

For convenience, we will write I eeedz as J‘ «++ in the sequel. Moreover, we rewrite problem
- 4}

(1. 1)—(1. 2)in the following vector form

AN (AT =", z € Q (1. 1)
* -1
u‘ = % = eee = % = 0, x e a.Q (1- 2)’
¢ .
-1 0
1
hete u = (ul,uz,,..uﬂ)’k = 1,2,...N’A P ., (— 1). .
0 . (=D
\ JNXN

is a diagonal matrix and
|A 0

A A= . is a diagonal matrix of operator.

0 A” NXN

7

Now ,we suppose that the spectfum »i. e. those values of A (later we will prove that it is positive)
for which a nontrivial solution exists, is discrete. By ordering the eigenvalues in ascending magnitude
0<< MK A » <A **#,and denoting the corresponding vector eigenfunctions by uy,uz, **+u, ++»which

are normal orthogonal,i. e. I wu; = Gijyiyj = 1,2. -, then we have the main result as follows:
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Theorem If A(z-——l 2,*--,n+1)are the first s+ 1 eigenvalues of problem (1. 1)’—(1 2),
m>2 ,n=>2,then the following estimates hold

Mot < 2 s ZZ»/') ( ZZk(zk +m— zm-"')) (1.3

il be]

R e (S S k(2 — 21 (1. 4)
ZZ S

jom]l Awm] i lkm]
Remarkl Under proper conditions forced on a constant matrix A = (a;; )and using the same
method as is used in this paper we can also consider the same kind of prbblem
ACAAN (AW =,  z€9
_aw_ P

n anzh—l = 0’

€39 k=1,2,,N,
and find the spectrum estimates for it.

o 0~w

Remark 2 If A (A)= ,then it follows that the same kind of

0 o
problem for single equation is;
(— A = ¥, z€ Q
- - s i
=5 = =55
The spectrum estimates for this single squation are easily deduced from(1. 3)and (1. 4):
Mt S A (ZA.””)(E(ZN +m— 2)A)

im=] i=]

='09 2639

u

L] }"!/N
e Jurr — A
When N=1 or 2, we obtain the corresponding results for harmonic or biharmonic equation ,and when

= m%t/AN (D (2N +m — 2)H=Y)

=1
" N =2m,the results for polyharmenic equation with\even order. All the results here for N=1,2,2m are
better than those obtained in [2]—[5].

2 Two Lemmas

Replacing u by u in (1. 1), multiplying u, from the left side-in (1. 1) and integrating by parts,
we find

Ao=[wa A A = D [ = vuaw

bl

ZJ. |vb"tlz>‘[ | Viub]?, k= 1,2,,N5i= 1,2, (2. D

ko ]
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where
. {A"z, when £ is even,
V(A¢D2), when £ is odd.

Choosing a vector function @;(i=1,2,+*n)such that

Pi = 21U — Zbﬂju,‘ (2. 2)

i=1
where b;; =Iz;u;u}',i,j = 1,2,n.

Obviously, @; are ofthogonal to #;(j = 1,2,++x) and

¢ =1yt
¢:=%=m=%j’;‘=o, z € 39

here ¢! is the kth component of ¢,.
Thus, it holds the well —known inequality

J'?’.'A A (A)‘P.T
L“g“—j‘f*, i =1,2,n. (2.3)
Pi z .

Denoting kth component of the column A A (A)¢’ asc!, then

od = (= AVl = (— A)(zut — D bud)

jm1
= Mzl + (— 1) 2EA ', — Zb-'i;'j“;
I
Using the orthogonality of @; with x; ,we find

f zypalf =J l@i?

Hence,
hi
[oan =3 [oc=nlal+
=] -
N .
+225(— D% [t
b=} ' '
Denoting
L N
I, = ZZ(— 1)'kJ¢?A"’u{,,
=] k=}
hence,

zjw A (A)gf = Z&f lpl? + 21,

im] var ]

From (2.3), A [ loul* < 0 [ It + 21, (2. 1)

i=1 il

Replacing 4 with A, in preceding inequality,it yields
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G — ¢ [ oD <21, 2. 5)

im]

Lemma 1 Let A be an eigenvalue of problem (1.1)'—(l. 2),i=1,2,,and y, the correspond-
ing vector eigenfunction,then for fixed k&, 1<ke<CN, it holds

J‘lv.:u‘g|z<;4/t L= 1,2,k
Proof. At first we prove the inequality
Sy L
(J IV‘U$|’) <(J |Vl+lu”2)ms L= 1,250k — 1. = . . (2. 6)

When [=1 we have
[1vuir = — [upu < ([ 1) Hf1awr)?

< (J |Au:|=}”,sincej ] < 1.
Then (2. 6) holds fof {=1. Suppose. (2. 6) holds when l=m<k—2,i. e.
1/{n+1) -
(J.Ivntl) <(I|vu+lul|)

then
J IV""“u'!lz = J Toul . v-+z,‘:< (j. |V"u§|3)m .
] (j‘ [V""’zuflz) 1/2 < (J‘ lvmﬂil”z)u/z(--f-n(.]‘ |V“+2uf|z) 12
thus,
1/(m+1) 1/(n42)
I |vu+lut| ) < (I 'vu-{-zu”z]

Therefore, (2. 6) holds for {=1,2,+,k— 1.
Using (2. 6) repeatedly and (2. 1),it follows’

(jlvll‘”z) ces {Ilvu:|) <M/t
then,
J.‘v‘“"lzgﬁh’ = 1’2"""5

Lemma 2 Let A(i=1,2,-,nr) be eigenvalues of problem (1.1)'—(1. 2)',then it holds

szm +m— AT

l—=l k=]

Proof.

L= D% gt

iwm] k]
= ZZ(— 1)'kfzxu.*A“‘u.'., - ZZ(— D'y | Ak,
i=] k=] ije=l k=

Since
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J.II;A'_’TI{,] == J‘u?A._lu;"p and by = bj, 1y = 1,240 yﬂ‘
thus
. N

> (= D A, =0

o jee] hem]
therefore,

. N
=220 (= D% [autAr, @7

il be)

We calcuiate the integration as follows ‘
(= D* [ttt = (= 1 [ ot A, +
+2G = D(— D2 [abo AR, + (— D [ataad
‘thl.ls,

[auarut, = - 0716 - D [ A, + (- D7 S [Ratw

= G =0 [ 1V, 1+ 5] 19

Therefore ,

[ N . N
1
1, = kk“'lj‘ n—z‘g"z —_ kj —-1,k|2
n ;g}( R EAY u‘|+2§§ | V-t
Not losing generality , we suppose that ,
[an < E [1vam
here p is any positive integer. Now ,we estimate 7,.
When £ is even,
=2 2 -2 2 1 =2 402 1 =102
IV ug.sll = (Azug.rl) <; IV(ATuJ:; lv u?l
Using lemma 1,it follows
- 1 - 1,
J‘ Ivl 2115'_,] '2<;I |vi 1u.g|z < ,;n_x‘l 14
When & is odd,

[1omn, e = [1vcasom, 1t = [ (- acom, a0,
< (] avrm, o ac-rm, ot
<L 1vacrmn i 1vacomn ot
=2 1wt vt
Using lemma 1,it yields

- 1 _ 1,,-
I V2, |2 < _1;2‘1/2_. -/ — ;3\.‘ 1

(2.8

(2. 9)
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Thetefore,for any positive integer & we have

L) N 1 » N
L= D >k — 1)[ | -2, |* + 7221:] | v*-tut|®

jm] Rl im] k]
1 . N B 1 L) N B
< ?‘z;.z,k(k — DA+ 7;} Z}m »
. N
= o DD K2k + m — DA
L fm]l bm ]

This completes the proof. -
3 Proof of Theorem

By (2. 2),we have

Z} I%uﬁz, = >, Iznusue’.:, - 2%'[%”?“1 |

im= ] fojml
Obviously,

J zul =— -;— , I v, =— f w, .,
then

z.) I ‘P-'u.’..:, =—

=}

Using Cauchy inequality and (2. 9),we have

%é (ZI |<P|’(Z.:J e, 1%

im=] jum]

< %(2‘[ PRI IR

imm] jm=]

oo

Lemma 1 means that
[rouir<an
Thus,

N o N’
[1vur =3 [1var< 2w

be=] b

Substituting (3. 4) into (3. 3) it yields

L] . N
ﬂ;‘—k (Zj TARIOIPIT-D)

im] im] bl

Which goes into (2. 5) then using lemma 2 we obtain

b N 'Y N
A <A+ #( 22)_‘;/&) ( ZZ’*‘CZ’C +m— 2)&1—1/.)

i | be=] iml b=}

Next,to prove (1. 4) we find from (2. 4)

o 35 [ 1008) <83 [ 10l + 00— [ 1ol + 20

here B>>A\,. Using Cauchy and Holder inequalities, from (3. 2) it yields

3.1

3.3

3.4

(3.5)
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6 < | ., .
1<—Z<ﬂ—mfIq».-|2+i2(ﬂ—m-'j|ui., |2 (3. 6)
2 2«-1 ' 265-1 !
where g is a positive number. ' |
Let -
P = Tyl — Zbi)‘kuj’ k= 1,2,+,m
=1

then.using the method used in section 2 we can obtain the same kind of inequalities.as (3. 5) and
(3. 6) respectively;

Py — ﬂ){z_[ |‘Pit|2)< Z.;(& - ﬁ)J l@al? + 21,

fom ] =]
n <=2 [lgult + 67 28— 07 | 12
. -] i=]
Denoting
s=33 Il =236 0 la
k] ju=] dem] ]
then .
' Gatr — BS + T < 2ml, (3.7)
mn < 0T + 671 >, (B — J..-)—‘j | Vu?
fe=]
Combining this with (3. 4) it yields
1] N '/ .
mn<67‘+6"(zz K- ) (3.8)
i=l kel B— A
When
1AM 2
ki I

the right hand side of (3. 8) assumes its minimum ,thus

72#[22 =)

i k=]

which going into (3. 7) and using lemma 2,we find

y 221 2N 1y -1
s = DS 25 DTk +m — A~ — T S35 A (3.9)

im] b -] i-ll-lﬂ_a“

. N A‘l/‘,
Let f(8) = Z E —7 »we find f(B) is a monotone decreasing function in (4,,00) and its value

fe=) b}
region is (0,00). Therefore,there exists such a value of f§ that the equality

L 174 2,2
o (3.10)
e 425 D k(2k + m — 2)a=

=] k=]

holds. Thus, from (3. 9) we know that for this value of g ,it must hold f=>A.+,. Replacing 8 by A,
in (3. 10),then (1. 4) follows.
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/N, {5 R R AR S RAET 5. 0%mol MEPN, BEEAWBREWT T H
BPNAE S ARG LGN A, R HENAERKERBREEL ERFRRTHRKE
REREE, RPRRERRPAHHEHE.

LB A9 SRR iAﬁﬁyﬁﬁﬁ%m@i’ﬁEé@_’i‘iﬁﬁi RABKHREHR
A AT BB RBBR R RAER RN AR 8 R FAH7, TS T BRJLATH#:
FeyER, RARAFFARENRRELRBOLHENZEL L. BARHR T HEHEIBRF, B
WEEMT T BRLAERMGRZHE, IREVBERRABVNERESH T R RE&H,
XF TERGEBFRE—EHMHE. _

AXE-NELRTHBEEE A A 02 25 0%mol BOBFR T BRI T BORLILA
HRGEE. RN SRR ER PR ERKIARN A RARE, ERTRET
BREFHARIA ETMHFRT AARERSHH T BORE LA REL. XFERET —

Fran B AR A M T T OB 5 4
2 xk

2.1 THRIANHE
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> B & B (KBr-KI V80 3\ B [F] (B3B38 ) » ),\mﬂ%amﬁm m‘mnm%
W=FTRRAN.

T2 RH ME— mmma,raﬁmmalmmmmcmmmm 11. 0% %
36. 7%mol 1-), FL¥ A\ R4 IR R A (IR IR 45480 » WA 4545 4 L0 L4 4 F 40 L BB 0. 0%
mol I7), LTI BB X RN EAAFABRAHH T HRAN. X HEFHFENLEEE, A
T-2-13 T-2-5 33, SLBUR SRR IR B 7E T PORL A P ] 40,

T-3 5 FEMARIIA KBr—KDE R 2 &R 42m E R3S, RRSER S
B, AT BB % RS R ABRE RGN 03 25. 0%mol 1) T BORFAM-

2.2 THRLAERHSE

R Fl H-800 BB SO 8 F B B WR H 5 & 49 T B, #am@mm.mﬁ
B F G G R AL B, MO SLAR B TS T BRI

BREEERA FRSHEMYT R R AR BE (— AR B0, 3um BYBURL Yy 3k T 1
R, T8 S5 2.

2.3 TEHRRMEBRSM
FBES RS X SR A B 773k (STEM-EDS), 457 T BURLA0 B/ K I8 530,

3 BER
3.1 TRMEVFSELL (aspect ratio)

- TEREESEY TERAHTHERO R THEE®ZLHE, RE T FRMHE
B R1GET=AR TERAHNPRNOLELUR T RRFS B L RETRNE



12 SEAFHRAFFR 521 %

‘"1 =R Tﬁﬁﬁ}?&kh&é%ﬁi}’ﬁixﬁﬁ'ﬁ&}-‘*
A x5 TBRHT S T4 R EHHE/M

T-1-1 80.2 7.3
e 81. 1 8.5

. 3 97.5 15.0
T-2-1 96.1 114

2 93.5 11.4

3 83.7 9.0

4. ' 80.2 7.3

5 76.3 6.4

T-3-1 94.3 14.5

.2 87.6 12.5

3 91.8 12.0

4 83.4 8.8
5 76.1 7.4.

6 55.6

4.0

3.2 Tﬁmkd\ﬁﬁ

T BN K /DA EH AR "RRIE, Bl T BN ER, EXA: ?ﬁﬁﬂ’ﬁ*ﬁﬁﬁl’ﬁﬂ‘]lﬂé‘]ﬁ
B ER2HFIHT TR URETREBPRS LREHNY THRARGOBNATER.

Vﬁiﬁ;&ﬁ']'ﬁﬂk T BRLK /I Y.
2 ZAANTHE IS d
i oN = dum) A (um)
7-1-1 1.1 1.1-1.5
2 1.1 1.1-1.5
3 1.4 1.6-2.0
721 1.3 1.1-1.5
2 1.4 1.6-2.0
3 1.2 1.1-1.5
4 L1 1.1-1.5
5 1.0 1.1-1.5
7-3-1 0.9 0.6-1.0
2 1.3 0.6-1.0
3 1.4 1.1-1.5
4 1.2 0.6-1.0
5 1.1 0.6-1.0
6 0.9 0.6-1.0

3.3 TERMILTBR



14 Bl F AT BRI IATER BHH AR 13

&M T R, RLARREXE= AR 50K BENA=ZAE) RS LEk

HERETR  KHERATRS :
B EAMANTHERAMHBRETHRITER
N % BRAK b Ar% 4 He %
T-1-1 800 22.0 39.6
2 800 22.4 4.2
3 800 a9 46.2
T-2-1 800 5.1 7.2
2 800 6.8 78.0
3 800 18.6 67.0
1 800 2.0 39.6
5 800 25.0 32.1
T-3-1 800 4.8 2.1
2 800 22.4 §9.5
3 800 1.5 66. 5
4 800 10.6 63.8
5 800 10.7 §9.4
6 800 11.1 45.1

Ar SRETERH KHETEA
3.4 POEAIESEE T Bk

SR BELE (B00), 8 T-2-1 RAME 5
9T BORLeR, S0 GO% R U BN EREE
R R T L RE T T

STEM-EDS #( [ 4417 5 80 : /1 > # AL  48 AgBr
(1% A K, SMEWALN AeBr(D (B 1 5 B L)

W3k D. 1 F Wil 7 AR Ve 9t B S84
BAEZHTHEFEE

4 EATHEHREAS

JT b A B
Br(L) 100. 000 89. 548
I(L) 0. 000 10. 452

4 itk

(1) ZRHEW:. TERHESHLEARSFRLRAPERNE S RGMEE BHRE,



14 TEAFHERRFFR : ' Rorsk

(KBr-KD B R H BRI BE A S T BB S M AR R FSIARMRRRETR LK. —&
WHREBIYA, T BRA RGBS, RIOWED, N T B FEBRSEM 0857 25.
. 0%mol B, JLRLBEIIK 1. 2 . MR REBRBRE, BERETFRERERT T BN SE
AN T-2 RFUN 1 S8 5 SHMN, AHGEED T BRZSMENRR 6 2 T BREEY
18 L76). XRSFBSHBMYEBERE, BELAWE T BRERLFREME. BN
BRpALS s K, WFRSIE T ERFHEBSMA(T-1-3 8 . T-1-1 & 1. 3 ) A
BREERR(T-1-3 B B 29 T-1-1 ) 63%), SRR B MK, BETR.T BRAERARNS
BMARBHES, THLSEAHEEEX. —RUNT BRES R, HHTREE M6
BB N, f F B thL R  T 4L S AL R &Eﬁﬁﬁ%ﬁﬁﬁ*&ﬂ T SR ER KR4, UED
ABHESH.

(2) TERREAMTRERBTR THARRTEENLET. THEREBX—2
BKFELRBT TERRAREAND. 22 FOZUERE, UARKERE 10. 0%mol I-(T-3-3)
A (KBe-KDEF R PR BN 13. 7%mol 1~ (T-2-2)B, T Ry 2 k. HEEBR ADSHBH
E&ﬁx%&ﬂﬁb&ﬁ*ﬂm G ATUEN) D E RS XARBR AR, F k. B

TIRANGEN, AR TRAREXERER EENNHWENNH=ATE. K 3 RSB
R, B NI T BURL BTG 3k 70%-80%. REIE=AERT 5&6‘1’?—55111&&/\%1%5?
o5 W T BHTREBEASAHELHZLH, mA 2 iR MR ERE HRTE
R ABRARBMER, ,

O. TERTFHRESAHEHG LARR+SEL0B LB, X BEEBR NS
BRI RZ BIFED LS, MR ETRBISH TERER LS, &Zﬁiﬁ'ﬁ‘m?ﬁﬂ: m
ERRE NN, UTEBSARKHRER.

‘e!'('pra) By dlpe) Hyz d(pm) Hrg

Ay

14 {re
A ]

13f \ 1%

s W

K e

86 OF 38 o8 6 ©F o #se

Urol = 1
T rol ¥ Tes (Dl

Ty

' 2 TERISHYR TORTRTZIFRABH

) TEROXPIERERZIAFRFIRASBERSGTHNEEHE. S308 TERIL
RS ABIR.

AUFTERER LR-HEFASERTONEL, TEF=ASREN N R HE
FER=AXE TER. IRRY TERREAMERSELASERSENHE. ABF
fEA—HH B RIE AR, B RE AeBr(UDEEN ERTERLBEBHE, HQUIDERLE
ERNPEST, BERRBETHFEANTERMER. AXHTREREN. LSHMAR
BT 10. 0%mol I~, (KBr-KDIFRIHEIM BN 13. 7% mol IR, RA R FW2ERKL, Tl
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RN TERTER PR SRR WEFHNTFRRERER CFANTFEZRER
R, TTEEA T B (EEANWES A LR T, B R S BRTE, SR8 m
N BERRERERT — AW PEFERAUBRTAFHNFRERNER WHATFZER
ESRERMNER, SERNBE T ER LAREEE, =AF THRIES, T T BRSO o
KAt T R R R A M S R BURR K e TR T . RATAER T-2-4 MT-2-5 g AL
BEAE T-2-3 MCBIESE T M0 AT, MR R A B 8] , th 3k R 3L (ERRZ i & 11 T RSN
W4 MM ANAER=AE T ER RN RTINS, — MR 2 ERE 2 FiR. WX
sk AR M 7E T AR R B, SV RN EL, F RS BHBRERAX FEHE
o g B 4 AR L GEAL 2B BB BE RN R SR AD A X B, FEBATRER,
(KBe-KDE W PBREE , P RS AR R R 6 i E = B 8 EBUE 1 R T B R
4%, A T BB () R AN T B Ry EBHLEATE R

- EBRER 0~5. 0%mol I"FEA,T BRI RREREERSHPNAE LA ZEM
EH0, AR AEE S — a5 B A3 (0~10. 0%mol I")RER T —H Z FIF#HFEIEM
EHD, XEBRE TERATERTEREHARNERERMERZ— BT T BRH
EBRLEATERGEHE TUELNER. _ '

(3) STEM-EDS 445 a5 (& O ha M T & T BURL, 3P R B 4L Aghr, 5
4% AsBr( D, B & &3 10. 0%mol I=. FHAALBERALY 60C, MMABRE TR
B4 (ZF 5. 0%mol T-) SR HN (F 25: 0%mol 1), FrBBIH T BRI K MER + H AR B
f. HEF 60CH BUCHALH ML Aghr T BR FHRRBAIFHART.

EM T T BRME R, 7885 Aebr-Agl IS BBERFA X ABFHM, Achr B
Agl BEIREEATS 100 £%. FLALTFGTE AL AsBr B, EBR M E KM B W B R B H—
P — BB, HALEEH 60CH RN 80CH , ABr B LR N 5 5, X (R
T HDE4 At B R— 8 B IR R H VIR B ABr (DX, ROyR&H —
Wiy BT AsBr(DRBEERE—HERR AR, SRS E L ARBERTHT
B TRRTERBSA. SRATREAETN BT REERN Acbr-Agr (D Z B~
255, A OTE AgBr R, TiSMEFEL AeBr ( DINE, WA T ML Fh [H T8y AgBr(DT
BiRr. X2 —fhRw BN T BURL, MLRE SR R ERER TSR,

s it

T R BTE 75 W /A 76 B LT TR AR 5l 45 B BN BB B DA B 42 4 BREE IBURL P 0 43 A
REME. REASHREHNEAN, B Ke-KDERFRKEME ZRREBERSIAREAER
SRR ERR T — A TN AN RN TRESL T BB R. EESBEN 10
0% mol 1~ , (KBr-KD B R BN BE S 13. 7%mol I~ ARSI AR, I RBES LR T3
ERERK, AXENCARHRE T BN, EREEN,ERREESALE TRRESEL
HEENX PSS

0 T FRL i 4 B BE P53k 80°C, # BB —FFE [ TH) AgBr( DT BRL, RS H
AgBr, B SRS ME AgBr( HFAHBRE. SRS TRRERL BT, FORIOH
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The Influence of lIodide Ions on the Geometric
Properties of T-Grain Emulsion Microcrystals

Wang Chuanbao Yue Jun Yan Tiantang
(University of Science and Technology of China)
Peng Bi xian
(Institute of Photographic Chemistry , Academic Sinica)

Abstract

The influence on the aspect ratios,shapes and size distribution of T-grain is studied of the total io-
dide content,icdide concentraton in a solution of potassiurﬁ iodobromide ,and the time to add iodide to
the precipitation vessel when preparing T-grain silver iodobromide emulsion microcrystals. A novel
AgBr( I )T-grain with middle-cavea surface is prepared and reported.

Key words: T-grain, jodide ion ,geometric properties.
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FHERFERSEASERRN
& B R ST ERERI BT 5T

AE® TAR BREI RAR

ChERSEHEAKE) (FEFRBEHEE)

" ®

RART—RUGENEEN—BEARERRALABRAR ARG A ZH
)ﬁﬂsﬁ‘ifrﬁ'ﬁ,#%ﬂi'Ji&ﬁlﬁiﬁ‘&ﬁikﬁﬁlﬁé&%'T‘)iﬁé@ﬁﬁ:é“f‘- y:3
Triton X—100 # 4T , = MEL 444 A + , K R 5 Cd(1),Hg(1),Ni( I ) Cu( 1)
AMEBERE ARBRKEGEEELY  ARAKXR KL HHE . CA(T)532mm,
2.2% 1051 « mol~! » cm~—!,Hg( I )526nm,1. 8 X 10°1 + mol « cm™*,Ni( ¥ )546nm, 2. 3
%1051 « mol~! « em~!,Cu( I )540nm,1. 6X 10°1 + moi~! « em™~'.

@ HBEETRAABRERR, ANSR, SR, ZAM . SR LRE
fEES%ES: 0652.3

1 5|&

TERRBE 447 0, B FI B ARIY  PANCIZE 07 36 3¢ Cd He 3 W& R B FHAT . EF
&, FRMKRAMB SHEAFAEERENELEERBFFED. ROY S RHFRHAF M
44— BAFERELEEEE, A FIELREFRNET. FRRXKRM R EHE,
REAE £ RERABENSEE RNERT —HHNEAMTEY —HERFEIRR
E P EERE.

SRS T RM M &R R TE, ENELERAES G He Ni,.Cu I BEBRE.
Na,B,0; 41 & & Triton X-100 FF7E T, X 5 Cd. He Ni.Cu BB R BE BEWHEW. BB

1989 4 10 A 7 Bk,
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WRLHBTFHRABHREZ— HEAXRAAEAAEHNRATSRENNS, KK
RESR R N5 CdNi Hg . Cu I E KM A RBE, R ERNEMH S, REEER B
HAF, R A0KHRE Cd.Ni g9 RGBER Cadion 1 Cadion2B HFFAE", B My %A
AR E — S B RB TR R BaR, EMHTRPBRRT KA.

2 XBSS

2.1 {NEE

SHIMADZU-UV-3000 H Zhi2 #4336 BF i1 ; PHS-2 BB BE .
2.2 AAESR

(1) RER.

H:SO«(#)
s—@-w —©—NH, + NaNoO; — 0
B D-son
pHg_
HO,S—@-—Nm —.—NEN-;- NH,—@—N==N
H0:5— O >—N—N Ne—N—NEH N==N—©

2 £®

R 3. 08(0. 0107mol) NHz—@—N=N—@—SO;H BRI 4mil 7%
BB, HHIg 4, H W 1% 0. 708(0. 010mol)NaNO; {818 B 4m! PEHLER R , hndh i T Bi
BT, R H R 2. W 2 BB 1 P8, 8 )k, T RAkES.
1. 968¢0. 010maD)  NHy— O >—N—N—O > FriMsk, RIS HAA DI AL, B
#HY. FRESYRBMBEANBA 500ml XKKHKHARF, F 20%Na.COs JHHM pH b 3-5, 7
RABGIIEN . WA 108 BEERG, B 2b B8, BRBESY.

(3) 4k

HERAZBARERR RAEHIRSELETRESH _FEFBRES, IABEEL
& KA EHR, BE BB RANRABELH. R RE 250CY L, 250 CR R4 8-

) BEEHW
_ B G SR MO R E M, BRI, SR AN DR BH

P&, R,=0. 35.
(5) TWEMER
B AAIHBR

ERER BEME BRMK%)
c 55. 14 59.37

H 3.81 3.94
N 18.19 20. 20
S 6. 40 6. 60

(6) 4t



F1m MBALLRALMERRNG S AR HHRARU AL , 19

a4k A 5n) KBr KR 9%%2[”‘%%@&@ 1. >N—H ﬁﬁﬁﬁajﬁ$ﬂ 3299. 7em~L. EF
% i 1601, 2—576. lem ™.

R4

ATLEE (%)

" 2 [ § T A
499 3270. 'hsi0 1680 350

B &bt
2.3 R
WERBETFRERK »
B — RV IR, B4 1. 000mg/ml, TAEH 5. Opg/mi(Hg 3y 10. Oug/mb).
OMBRERAREARFHRRAER -
0. 02% (W/V)DMF—7K ¥ ¥, 3 J§ DMF B, KRR, LA (1+1)DMFP—K IR
(3)2%Trito X-100 7K ¥ . |
(OBWEE  FEh 5%Na:BO, KB, A 0. Imol. L™ EERA 0. 1mol. LSS A A
WA pH H.
2.4 —BAUERSH ,
1 25ml FRIEH MABEEBEE TR pH (RS ¥ AL 2ml, 2% Triton X-100 ¥ ¥
1. omi1, 0. 02% B 3. oml, HARBEAE, BEHS. EESER T, lom LA
122 R BB LB | -

3 ZR5VE

3.1 WWEAKER
3.1.1 BffgtE ' _
ﬁﬁkﬂ:ﬁmﬁ%?ﬂ(\%aﬁ;i&ﬁ?ﬁﬁ%&?ﬂlﬁmﬁﬂfﬁﬁﬁﬁ‘Zﬁ.ﬁﬂi‘ﬁ\
$$\Eﬁﬂsﬁ‘ﬂiam%ﬁmmﬂl;5§¥:$§$%&ﬂl:ﬁlﬂim.
3.1.2 TR
£E Triton X-100 776 F , 224 7 Rl pH {E R B3] BRI RO, RE 2. AFHE1N
0. 1mol « L-! NaOH; 2 34 0. 003mol « L™'NaOH;3 3 pH11. 0(Na;B,0,-NaOH);4 2 4X 107



20 FTOHFHR LS Fi Fak

mol « L™'HCI1;5 3 1. 0X 10~ mol » L—'HCl.

EE@‘E\*ﬁ&iﬁﬁ'ﬁtﬁ‘ﬁ‘l’,ﬁﬁlﬁiﬁﬁﬁ@uﬁk%&ﬂﬁﬁi 440nm. pH>>11.2 RY,
AR 2L K6, BRI IEZE 590nm. BRAEGE S K RE , RN B IR, 440nm 4R
W S, R E BB A R RSN, EREN R BHFRE, SABRRTE =
Y.k REBABEA.

1328 b H:R, B{E A TR 588, 8 4 Ka,. A 53 3656 BE 35 3 Y PKa, =
11. 40, L " R B IR B Kao.=4. 0 10-12,

. L3 UM ELBEF R 8RB s

T BRI B R, Triton X-100 46T, 5 cd( 1 > Hg(I).Ni(1).Cu( 1 )HR&K
MBERN, ERAEHEEY. PR T 5 CoC 1), Ag( 1).Zn( 1) Pd( I YHERE/Y
AR, B, o R R B X

%’Elmﬁﬁﬁﬁ’!ﬁ‘ﬁ*,ﬁﬁl-‘%‘??’]%?iﬁ‘ﬁﬁiﬂﬁiﬁi:Li‘“\Na"\K*‘NH;*\Ca“\Ms”\
Be?t \Ba** As( H ) As(V )\AI(E ), Cr(E).Cr(V ).Ge(X ) Fe(I) Fe(E >.In(E ) .Mn(I),
Se(N).Sn(I ). Sn(N).Sb(H )\Si(N) Mo(VI) . Pb(I ). Te(N) . Ti(N) TI(]I ). TICE ) W
(M).Zr(N),La(H),Ho(H ) Nd( B )\Pr(E),Yb(H) Ce(N).Er(HE) . Thb(H ).Sm (),
Tm(E).

A |
08 A 2
5 Ay 03 :
4 . o O—0— L
°o" ’ o's_ 2 'Y}
- MM
4 ezr
s e I‘ ll i M °n A A
00 800 660 709 90 00 110 400  S00 608 700
B (om) pH 8k (anm,
B2 Aktd B3 pHEXE B4 504 v ki

L.OX10™*mol  L-'R &, ¥, M ¥ g

FXRMOFRT WM K+, Triton X-100 FETEME Cd(1 ) Hg(1),Ni(1),
CUCIDM BB RN, 4 H TREFRGMS IS, R 2. 3 A 4505040 g 2%
S5 oH EHEME SRR, M3, 8% 1 79 Ni 5ug;2 24 Cu, 5ug;3 % Cd, 5ug;4
4 Hg, 10ug. [& 4 &, M4k 1, B 6%, pH10. 0;1.5X 107%mol « L% 7K ; 2 4 Ni, 4pg; 3 3% Cu,
bug;4 2y Cd,7ug;5  Hg, 1018(2,3.4,5 H 3¢ ik 2 B).

F_z“&?s‘tﬂ,Kﬁx“mﬂ‘]%&ﬁ?ﬁfﬁ¢’$%§ﬁﬁﬁ(%§ﬂll’-jzﬁz- BB FEBEE T M
ﬁﬁﬁﬁiﬂ?f(%ﬁ,fﬁl‘iﬁﬂlE—'ﬂiﬁM%ﬁd*é@%ﬁﬁ&%,ﬁﬁﬁﬂﬁﬁ%?&%%ﬂﬁ'l‘
KBS, 1 ERBIR IR 5. B TREE B URRE R, G BREHAE. T
ﬁﬁ%%%ﬂiﬁﬁ*&%%%’-*Eﬁ?ﬁﬂ‘]ﬁkﬁﬁéﬂ&ﬂ?ﬁ&%lﬂﬁ.
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®2 ANELABTREAEAHABL WSS AANY

R B & # — e Bt
w"F - Triton X-100| 450 Cur) Ahenax (1051 » mol~!| ERTWE o
B gD | AR (nm) cem=1) | Gug/25mD)
(o} 9.8-10. 8 0.5-3.0 2.0-6.0 532 92 2.2240.04 0-15 48 HUE
Ni 9.5-10.2 0.5-2.0 3.0-6.0 546 106 2.304-0. 04 0-10 48LLE =
Hg 9.2-10. 8 0.5-4.0 2.0-6.0 526 86 1.854-0. 06 0-15 48 L
Cu 9. 8-11. 0 0.5-3.0 2.0-6.0 [ 540 100 1.584+0..04 0—12 2
»ZET N BAR I AARKREE

R 5 cd( 1) He( DA EEAB B P BE. MARMESEIMMAE S BRI, 7

ERDABHYEHBENR MLTHLR. Xk RCHHTHERRTHE. R
A7 SRS ABHRS, FHibAfH TEB RS E .

(1]
(2]
(3]
(4]
(5]
(6]

(7]
(8]
(o]

£ ¥ X &

Z. G4BT, TR 60 B W SE , st B i AL , JE 0, 1983158,

Hideo A, 43 #74L% (H),27(1978),449.

Hsu Chung -Gin ef al. ,Talanla,27(1980),676.

Btk ¥, RoK4:, S8R 42, 2(1981),180.

SRR BIL TSR LT3, ATk 13(1986),762.

J BIL 45, 4, 4’ -Biazobenzenediazoaminazobenzene for Spectto;ihoiometric Detetrmination of T1( X )in Waste
Water, Talanta (§§ & 3%).

RERS, WEHHT,5(1985),17.

WE RS, TRAFUER,2090),1.

RERS, FHRPEHE,3(1990),7
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Study of the Synthesis and the Analytical Properties
of p-Azobenzenediazoaminoazobenzene Sulfonic Acid

Zhu Yurui Jiang Wanquan-
(China University of Science And Technology)
Teng Enjiang Wei Fusheng

(Ching National Environmental Monitoring Center)

-Abstract

The synthesis, physicochemical characteristics,and the analytical properties of the p—azobénzenedi—
azoaminoazobenzene sulfonic acid as a new chromogenic reagent are reported. Spectral characters and
optimu;'n conditions of the reagent reacting with 4 transition metal ions are described . In the presence
of Triton X-100 and sodium tetraborate,the reagent reacts directly with Cd ( X ),Ni( I ),Hg( I )and
Cu( I )to form highly sensitive complexes . The molar absorptivities are 2 2X 1051 e mol™! « cm at
532 nm for cadmium, 2. 3X 1051 « mol~! « cm—* at 546nm for nickel, 1. 8X10"‘l e mol~! ¢« cm~!
at 526 nm for mercury and 1. 6 X 10°T « mol™! « cm™ at 540 nm for copper.

Key words, p—Azobenzenedmzoammoazobenzene sulfonic acid, c*ganic synthesis, chromogenic
reagent; tnazene,spectrophotometry
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AEE-PEARRS CEETEE
HEREYHIE B R DT

. ]

u

EHAE AMEE AAFE

HRHESTRR)

R : 3

ARRESFEAAT—ASILARILTANABK-TEARBRALRLYT
BB (Mt MAMG) 8 £ X 4. M ARBEN T Ri, AR TABRPLESR. KRB
BHRAVAZRPLERMARS T E R4 MAMG 4 ¥ 9 mmf &, Jr':-*-%
ey T, 48 & T MAMG Ai‘éﬁiﬁm‘?ﬁfﬂ&

X, AN, RAWHE, TEARERS CRER, ARY.
hEESHES . 0631.3

1 HiE

RN FRE SR MRS RER Wk FENRREFS. BoTRR
BEE—REAESE, SERGE W EBHEEFEFARZL, MR RER REER
T RS PR, TRAMLE, YER - ERTIH 2T %

AXRREIR—HHEELEHLHREYE, LERERLEER NRE kel RE
PRI, T HEFRRA Z R T (MAMG) BA FK M RAESESH , T LU
4 TALFR AL , FIF MAMG A SMRMART T B REH, F EXRURBET
I e EL /N , A B o T A0 50 B, B I A °T LA R M U L A

2 X8

2.1 3% .
FEHE (AN),CP, EMHRF =7 7 & R ERBR/N\ Z | E 7 E 8 (MAMG), #H Poly-

1990 4 2 A 20 A3
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science 2:H] = , B & Glyme; 515 51 8 B BR 4k (NHL).S;00, AR, E3SBERL T 25 18
3 Fl N.N— — F Z HBE B (DMF), AR, F ik — 7= 8.
B RIS B MAMG S, 8 FI BT 34 230 5 3R 264k b 2.
2.2 #ARHPHE RS54
®E R TRk,

CH; CHS

CH,C

| CH,CH
. CH2=(,3H + yCHz=(l: (NH,):S,04 [ I ]

DMF CN |,

CN COOR
HA,R R F— (CH,.CH,0)+CH; ,2=95~100, y=5~0.
% 50 =X 100m1 B/RLEMF A —E BA AN 5 MAMG #4704 BHREEY 0. 1
~0.2M. JIRH ARG BEERY 2% 54 ME FRSK,E50CR 60CHHR TR 24h
~48h. FIFBRSARIEKUIE. il BENMMRERESRBIIESK, AL BREEY.
2.3 REHFRE
IREY A PE-577 LLAM3 636 BE MU BLLSM 6 35 JA VARIAN XL-200 4 B 3t 5 38 4 1l
8'H NMR %, 200MHz, ST = R LR G B M, TMS 8%, TESHE 240-C miéﬂaﬂx
ER4T: B DSC-2 REFWRLMME 7,; A EERNES TE.
2. 4 WiRtERLE
HREVETRLAT EETHATHEEE. RSET 25C HMEE 65% B H

R 480, MBEREH EHREYEE Wo. W, RBE A TURR Y
W — W,

COOR J,

2.5 eEigrie
A5 2 BLE/C (Ao =550nm) Yol AT R 5 000, S0 55 0 Qe WOOK B O. /1, BE &%
H 200me, A Hi 1+ 50, % FE,90°C, B8 30min, BRI A4, SER EL G R, 5 Uv/Vvis 4+
KB b BT RS YRGS B R R Y R 6B, L7t Y4 8 B JRR R WY
BHREE C..Co, RIBRBAMB A ARV, A1V, ‘h‘rﬁ_téﬁ F

F(%) — COVO

C’oVo X 100 |

3 RS

3.1 BERARBMTINEE RS
CH:0 |
B 1R sk CHz=é—<":—o—(CHZCHZO)aCH= A TR FEE. [E PR LA R B 4
B EREMBEAIEE BN yee 1640cm™", pmo 1718em™", puoo. 1180- 1100em™! & 6coe
850cm™'fl 945em™". ERfkE T2 C—C HHHTH, '&'B[Eﬁ?&ﬁﬂﬁ BHRPANZE
EHBBAKIET C—0—C MEBRIEFMBRE. B2 RE T%—'ﬁﬁiﬁﬁﬂﬁﬁlﬁ%*ﬂ E
SRR BERLE MAMG M3 B8 IR 5. [ 2 &,a— K& I, b— MAMG R V)
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1. 65mol % BRI S B4, c —MAMG & B H 4. 23mol KA LI Y. WAL FTUEIRE
( C=N YWy {BZER SIS (2250em—) R F CH, 9 R X FRAEFL IR 3) (1457cm ™). FEFLEY

2060 1718

$100~ 1180 )
N N N s

BN (em)
B 1 ¥4k MAMG & IR i B2 X4HHIRH

i# b,c H,2940cm ™' 1457cm ™ Ry M IRAH XY 2250cm ™ FEEE MR IR I H U] B R, U S IR E R
FtRM CH, AN I, ARRF c—=C i 1640cm™ g K. BREX M - R
MAMG £ 4} B 3 b 77 3 38, 0 LB BB B 22em ™' B 1740em ™, R RARERREGYE,

C—=0 ERFER C—=C HFHYHM. 1180cm~'—1100cm™ L HEIRH B E I BFRRGH

Kk MAMG A5 PN Z R ENFE.
3.2 J—cﬁﬁﬁ
"1 ERPHALESHABR TSR
T R 2% W MAMG & ff (mol%)
B &R 5
C% H% N% TR 'H NMR

1-4 67.28 5.88 24.96 0. 67 0. 58
1-2 66. 85 5.95 24.31 0.99 1.08
1-5 66. 36 6.12 22.94 .73 1.65
1-6 64. 62 6. 56 19. 36 4.09 4.23

YN TESFYENTFE L HACGHNMO TREEHBTUHELFAS SRR
RO EME. E,E ARSERMNER:
El = 1 - Ez

B — 452. 541N : .
2™ 399.4776N + 14. 0067 .

MAMG A5 & BB /R M B W HERBH TR 1
3.3 FEHBRYIHIRE IS CH NMR) HIREH
—A R PSR WH'H NVR #5R F & 3. 62. 5ppm 4B R HTAR— B T HLIEH o g 7R B .
R R 55 TR YR\ K 53 B0 8 e 2 AN EE 3. 4ppm 4. IR 4~Tppm FSLILIR K R L3
W, R RR R EAA RN, SRYPTSINAN 9 CH, F CH 5 JIRTE b i, c .
MAMG #8 4+ o- B 04 BL F BB % (a 1) , B2 E PO 0 A A9 LR IB 125 I7E b 4.
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BREPHEETRAEMN CH, i THREEMBREFBEER, HIE 4. 20ppm;ﬂ$$ﬂ‘iﬁ5‘£§ﬁ
- AL ZEERH B EA CH: R FHRESP
#£3. S1ppmfy d ik, P EREME 3. 70ppm. HF/F
HIAF T 2.

MHE 3 FRTE N, Bi#F MAMG @413 tn,
a.b.d.e.f RNTIHIR. 'H NMR BEHBBS 52
S5#BHERFAURER. 'HNMR 2 &Y
ERXRYAFTRHFATIR. AEBREHRRS L
HTUHARRY P HBEN MAMG 4489 B /R

SEF P,
Pi=1—F,=2I/I,
Fp= e oA 2 _ 2L
) 151, 1, 31, 3I,
¢ REBETRBRRERET ERER, RRELTF
¢ e, #. HHERFTFE L THURHR,'H NMR H 54

3 HARAdh’HNMR RETRMFTHGRBEDE.

2 HE4HHNMR #1252 4¥ 24 (ppm)

E-L 2 3 L& 8 (ppm) F£:4z) ]
<|:ﬁ,
€ CH—CHY€CH—C31x

a 1.33 ‘ | cla—o
b 2.06 ' o [

(o]
¢ 8.16 _ e ¢
d 3.51 CH,
e 3.70 g\ a
1 4.20 , gH":

A

8.4 RERAMIRYRAERS>FROEE _
FRAOREGEGERMEHRAE, 4 TFRGOFINE 3. AR 3 A, LAWK
K> BFEFMA RS , BRI 4B EEE LR, SR AW MK, BEER YRR R |
Bt RIS BN 4 T L 7o B R R B oo B A, R IR BB R, BT R
7| P BB BEX .
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B3 ROAAMNROWHRAERITFEGYD

MAMG

wEe AN B AR Elﬁi‘ﬂl_ ‘ ::Y; 4 B‘ﬂi Rex X 10-4
_(moa%) s> %) 4 )] o (%)
2—1 1042 5  0.256 50 @ - B4.2 1.82
2—3 11.08 10.95 0.239 50 48 49.0 2. 26
2—4 11.86 17.38 0.222 50 48 566.4 1.83
2—11 18. 87 4.5 0.266 - 50 " 48 80.0 3.76
2—12 18.87 4.5 © 0.256 50 24 67.0 3.38
2—13 18.87 4.5 0. 256 60 C 24 72.5 2.61
2—14 18.87 4.5 0.197 50 24 56.2 3.40

B, B 5T 2NIBT R M= gl H TR,

.5 SE—#k MAMG fY RN R iEREMRE
F AP HT MY MAMG S B . RER RERMT, é@ﬁﬁ%&%ﬁ mMRATURE,
LR A0 R 18 R b R R TR (1-0 SH )N, I BHtR Y MAMG A5 F &
B INTT 3 K, RO BASOR RS TRABSMAR AN LG R 4 PETLUR MR
YBRACREE T, 3 LTI A, ST 55 MAMG 3USRREME T SEPTMRER A RIVE, i T
. FERYE TR MAMG K349 T 3 dm.

e RobtinALuR

RAH

WEs o e nc  BE e
(mol%)

1—0 0 7.16 129.6 0.87 26. 31

1—4 0.58 8.16 93.2 1.80 27.91

1—2 1.08 7.80 92.4 2. 44 31.99

1—§ 1.65 6. 38 87. 4 2.93 34.64

1—6 4.23 7.56 4.58 36.84

$ F X R

[1] D- HFHEBEFIES), REHMEF,REWSRARESAR, B d A, LK, 1981, 48.
[2] Tanahashi Kunio,Jagas Kokai,78(1987),817.
[3] Xu Wenying,Johaners Smid, Makromol. Chem. ,Rayid Commus. ,5(1984),173.
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Synthesis and Properties of Copolyme.r of
Acrylonitrile-Polyethylene Glycol Methacrylate

Wang Yuesheng Du Dingzhun Hu Yueging
(Dept. of Material Science and Engineering)
Abstract

A series of copolymers of acrylonitrile (AN)/polyethylene glycol methyl methacrylate (MAMG )
were prepared. The effects of the concentration of monomers and initiator,temp. ,polymerization time
on polymer molecular weight were investigated. The hygroscopicity and the dveability of the copoly-
mers were. higher than those of homopolymer ,and the higher content of MAMG was in the copolymer,
the higher hygroscopicity and dyeability of copolymer. Also, the polymers were characterized by
IR,!H-NMR,elementary analysis,DSC etc.

Key words: acrylonitrile, polyacrylonitrile,, polyethylene glycol methyl methacrylate copolymer.
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GEfER)

" E

Ry (0 < By < mu/m) BASAEF BTt BRRT T RFR, G5 TH
RAFRM W MR F R 5 Bt , £ WF R FTR Bk (Vortex) . M4 T
R BBRBR R P ABB TR T 1/ Kk HERSIHAN, BAFS
FHREBZAAHGHE. SR TAAEACARBRNAAGHBR AR
<—aVu>aV ), TR — M HBR AR (0<u<aly), MET—2RREHG
R s strﬁes&azfuw,muem%ﬁm_ -

H@E: ERBTUTRFR, Bk, RABLF S TR
PEESXS: 0533

1 5|F

IV MM FRALSE T H P OB AR T IRy EE. XM ERENIE
SRR B AR RN AN, R BRIE. b T &F RS sh 5 R e
REEHIEEEZEHNE T, P X LR FRRUHES, MR HT SRT IR 8
EC! .23,

B M Tanuiti 3 ACVE YORB IR LM b1 T BB i 4 HASEGAWA-MIMA 7 B8 R it
LR, F B EEC M BAEHF R EHEREEMBERE T SOHR. TREIFit
H & R A B B DR R T B 4 s Rossby BUMRBEC, 2 op s R BE AT I R R S RE 5 A0
A 150 B 002 ¥R BE A PO SR X A SA R R DT SCRRCS-10 B R 8 9 oL 0% O R U8 U R e, ¢

19904E 2 12 Bed,
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Ezm%@ﬁ%ﬂ%ﬁ%ﬁﬁiﬁﬁﬂ‘lr’i%&é‘]ﬂlﬁhﬁﬁ&% iﬂ?ﬁﬁ%ﬁ%ﬂiﬁ@.&ﬁﬁm

BEFRSEET PRSHTESATRR LN ATEZHRERESHTFAS, %
gfﬁ&ﬂiﬁﬁﬁﬁ?ﬁi@.i‘ﬂiﬁu EREMMTFRIERTFERES. Bk, FRRAEL
SHTFHFOREERFLFRL. RXFRE 40 <8, < m/mi,f, = HER / BER) &
RSB FHE PR U R B &ﬂ‘]*i&—%ﬁé@?ﬁﬁ‘iﬁ FARMRGE: & BN
MFRFBERES T — T RELEER.

2 RS

DTS FHREN S0, ARB Bo iy e.ve. 2 2 BB AE. BFHXTETUE
BE Vo = Voe. (B Vo > 0) 3530 YR /RIF BRI R SR,

E=—Vp— <%, %%

c a

 Bi=VAXe, @
KE p HRIEH, 4 DRBEM 2 SR EWBEUT (5 <o = 5] TARTHR
HEENER S RITHRR |

V.l—ge XVw—CTe.XVln -i-V°Bl + ==

VaB.L (3)
Vu——e,XV¢—m(§+B—oe.XV¢-V)V¢ €))

XERNEB/BTHTFREN, ATFEFRHARRMBRLHAY. dREEHEHTRERK
2, R AU B RN 2 4B, AR BNYREFEFRFE,RERTRAENTIR, TRRB
‘Fﬁ?ﬁiﬁﬂ‘l B FRENEEE V. R RS 4 2!"1#]9&35‘“’

Ve 4“% —A A %) .

RERMERETRALTEES BT RHEHEEME WTR, LB Vo MFRGFHE
B—ERRAEN HE A= 2+ o
XF B, < m/m BSR4, T DI 58 FIE S B AT, FR BRI
MR R R A B R A M TR AT AT BAY AR FERHE
Veji=0 (6)

B VotV BV, = LB - SV X B e ™
B ARHEM S = o+ i1~ eV — Var) + enVuen FUBD—(6) R, FBE V. 21 Ver
VS VL FBREEG.D T Y |
[2 4+ S - UV IVe+ 2 — Lo x VA - V1AL 4 =0 ®
x T VP ?TTC % " B . Lo
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+ 3\3[ + 3 (e, X V@) V1AL ¢+ C[— - —(e X Vo) - Vie

- l’Vo[ (es X V4,) - V]Vl A=0
ﬁ 2 = C/o, %E&ﬁ‘& VA (BY/ Arrmina )2 JFTIR35 .

€))

EHTBRAG) . (D KHAL, MR 0, 4 HHBH R explithz+ 1, -V, — M)],Eﬁk@

RASEFEFYYM/REEHREGHEER
. _ BVE+ oVobAIH
@ N

# ERFE Vo=0, N TH 3 T0 i I B BT VIR /R 5 i A R Ak G5 S R 1),

o = kKVi/1 + kK A2

RRHBR 2,7 WEE 0 = v + az — ut, KF a,u BHH ﬁﬁg,i =g =

= o 2 FREBH® O THER, |
aVi .

bA_L'¢— ED‘Ai A =0
5‘3’5041 Az — —b + M:Voﬁldi A =0
b=y~ B—(e, X Vo) + V
SRR o
D) = a_ﬂ_B (ez X V4,) ¢ V

:ﬁﬂm&éﬁﬁﬁ BETHFBHA02).U3) BR

~ V3 -~ -
[@,4, o]- CT;[AHA.L A]l=0

A5V,

[@,434) 4, — 4] -0 [4.,4, 4] =0
o
P=9@— %z, A = A~Bjaz
3 AN IR R AR

REECRO1410 ik, FBA (14) . (15) T SH BRI T HEM.
4, A, =Cp+ %5(1 - %c,)l

(10)

12)

(13)

a4

(15)

(16>

an

(18)
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49 =F(®) — 2CA , (19)

X B £H@ HHAEROETELRNCOORERY. HART, L L) HRERYH)
=Cp AWY. TRIBAA0S) ., UDTEM '

i~ 2 o~
4y A= Cip & %(1-"‘7’“0.),4. (20)
4, p = Cp- gC’lZ @n

RER R IR R, S ARBIER 1,0, = 2 + 7,0 = 18" 2 FHERRLFTE
AIE—RA N B, BN ol HH HSR HNRIELE) W HRLFTEHRAE
<o) FSEG> 0. HTRBARB ROERY 7~ 0ol 19,4, 0, FRE CORTRE

=50 03), (0 <r< o) (22)

h R REAENENEER, CERR <o) MSAXBEREHE, b CD X, FHC) X,
WLURB C: EAARME

a*Vi
Cop =— Ta(uals)’ (r>a) (23)

$§ (16). DR RAFBHA(20). (21, ERA DR, HHBANE 4, BEBH o ENE -
<a) SR (r > o) IR TR |

Aﬁ_tp——(l- ,)Altp—o (r>a) (24)

A1¢—(C’zn+—)A1‘P+1(C’m+,u,]( ~By)=0, <o @9

X
= "—"—u"l’-'izs (26)

HIED R AE22)—26)RF 4 Vo = 0,0 (24),(25) ARBAITHAH ¢ FrFRH
FR.
RMNIKEH
p(r,0) = p(r)cosh, A.(r,0) = A, (r)cosd (27
BB RS , IR SCHR 9, 10089 77 3%, ATLAR B B4 (24) , ) M BHK R iE f#

o = M[:A K () + = ]cosG, r>a (28)
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on = 22080, + BL(e) + TTeoss, 1 <a @
1#(28), COXHFFIRA DR, ERP(22), 2R, BETRB 4, ERIREHEER

Aoy = 224 (m — DK, () + M Teoss, (0> ) (30)

Ay = '—[— #B,(Capy + 92)J1(pr) — 8B, (Copy + ¢*)1,(gr) + —](3089 (r<a) (31)

HH m = aC/u,n = cupdfaVi,J, (z) 5 — 35— B Bessel FHH, 11 (2) K (2) SRINE—. = %—
Fﬁ%ﬂi Bessel PR %{,A4:,42,B,,B; ﬁﬁ%#ﬁvkﬂ”q # Ejﬂ

,,z=é(1_a’_fi]>o | (32)
p2=%{ (Cm——) 1/2_.(cm+_;l_§)} (33)
el A e )

ERIIARMQRY), GLBHHTRAETERRL, BRIMBET Cwm < -o*Vi/ue®, 3T Co W
H, EBARFAERNHRE R, EAHR TS ECR9].
lii ‘P’a?’/a" Al ?& A, E r= a&h#’ﬁgﬁg* 1“*@%& AnAz,BnBz

_2[p—Fk _ Ji(pa) _ P _ 49  NGa) :

b= g5 285 - ot — fain — £ - PES - 1@en]' a9
_ _ Ji(pa)

82 - Il(qa) Bl (36)

_Pr—q¢ LGe)
r N Al - kz Kl(ka) Bl (37)
'
2 2 A
A = a[l - ‘p?qu(Pa)Bl] (38)

i 9A./ar 7€ r = o RORIFELEHE, ATLURBIRAEHI £, F) ¢ Z MK E

nk(p*-k*)J, (pa) « Ko(ka) /K (ka) = {g[m + n(Cayy + ¢*)1J,(pa)Io(ga)
— plm + a(Cax + p) 1 (ka)JTo(pa)} /11 (ga)  (39)
By (20) KA, X FRABXILFHERS ¢ BHE R 22 R), RE A,pfr = a SbELE, AL AKE
r=a AREENFEEDHR.
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s Sw5itie

EXHFRTIE £,(0< b K m/m) BREBALSEFEPRYERENNF/RFE, SHTH
BRI RN IESETBA(B), (9), 3 RBiZFFBAY BRRIER(28)—CL, KRBT A
PERBORIE. W (28) R (30) XM, % r —~oc B, RPFE—FHFIEHL R E LT r~exp(— kr),
TE _HELT 1/r, FUEZEREDOL KD 04 B 1/ BH BHQ AR

1= Lo A RIS RARBRE - = o RREZH, RTERIRWTEN SR

Al @, AL A FE 7 = o RbHELEYE RS, RI14EH 4 TF (22).(23) RBFHRSFH TR
#1(20), (21) FBAEB, AL A 76 r = o SERELH, T AL 9 FE 7 = o LRFEIKH.

H(26) KA, % Vo = 0B, = AT Vo~ 0B & = (u — aVo)A/u. B(32)—BH R
B B TR BE BB ks p0g B2 42 QYR B, X F LA G, RO ETR —8. A
(35)—(38) R H 9 R A, 4, B T B, FFRIEM RATIEE AR Vo BRME. ERXPIFH
BV, =0V, 0) BRBEHWEIET, ENFAFMHREGCEEEERRR. £V, =0

WO 1 (32) RATB 1 — S08 > 0, (B HEE u B RTFR K u <— oV R u>> oV s TV 0 # 0

uz
BT (32> KA o[ 1- 52 ) /o — o) > 0, RARERE R 0 <— Vo> oV 0

Vi
<u<aVe. BEO<Ve<Via>0),EHLNELT —MEEEBEX. -

— e NN, AR RIEHFT/RZFET B HEER B ALY — BN S, B R
B, BRI ARTRENEENTRES T - LLR Bt T E VAR Ve 4 70
8. XU, 4 MR RS Sh B A0 WA 3K 5 B LT BB S L T, SRR B 18R
BB TE T, A TS BN FRERN R EHEDY. b EEHeM EFERT — BFHNESD
BET BT HEEREDEE (| > o) BRBESNE THXESRHRD , B TRFE—
W IE SR RIE 0 <u <o), ENERRSHFRIAXRYGEERTFHEEN—EED,
XHRAETESEERARTHE.

A THEBR S TRIRSH R, ERRERE
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Shear Alfven Vortices in Current-Carrying
‘Magnetized Plasmas

. Chen Yinhua

(Department of Modern Physics)
Abstract -

m paper investigates the nonlinear shear Alfven waves in current-carrying magnetizéd biasmas
with low8p(0<<Bp<m,./m;). The system of epuations are derived which governs the dynamics of non-
linear shear Alfven waves and dipole Alfven vortex solutions of the system are found. These solutions
are intrinsic electromagnetic vortices. The perturbation potentials decay as 1/r ‘far dway from the cen-
tre of vortex. The analysis of the results shows that the vortices in current-carrying plasma have new
- behaviour. In addition to the allowed region of propagation speed in no-current-carrying plasma (u
< —aV,,u>>aV,),they have a new ragion of propagation speed (0<u<aV°),wh1ch corresponds to
the vortices moving with slow speed. So, it maybe leads to higher anomalous transport than that in no-

current-carrymg situation.

Key wordsnonlinear shear Alfven wave, vortex,current-carrying magnetized blasma.
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1 Wt

SEFHEBBAUR L2 H Kelvin—Helmholz REZEHA, ML SHT | WEHBFH WA
REWURHEERBES. BESARSXE, ZALRERKITRAREIEE. H
B RAFKEEREANARBHGRELER, BRAZ Y. £+, RNCLER
MHD G577 BFR T R QAR X R 69 M L R BB ay S 1, B i MR
| BRECERGW M RICRE W RERETAFSBMER. SPERE T RIBE,

HERN |
Q(r;0) = Zp(r) » cos(kff) yk = 1,2, 000000 @)
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Ly = Crf[7J1sCkr) )y I2p = Cag[rJ2p(2kr) ], H 7 <7, (2)
Iy = Dy[rY1s(kr) ]y T2p = Dop[r¥2p(2kr) ], % 7 > 75 &)
,Eﬁi,&ﬁfﬂﬂ@g%ﬂ]ﬁﬂﬁ-ﬁ S, 7] LA BB R «
= Zro[1 + A cos(kf8)], k= 1,2,0000 )
E#RAH,ro 5&7*&%”&9?%*& A BRFBRITRE. Jos M Yip B IER Bessel 5B, Cop T
D, RHNAEYE RAP=ZHEMN. BANERKGHERRAFTONTHER.

Po[('v,—'v,) -—-v,.] _ J',(kro) Yﬁ(’"‘o) e
p‘[(pv‘ — v')z —_ ,vz = [1 AlTﬂ(kTO)] J (kro) . Y‘p(kfo) = .II, (5)

) H,EAHT T, IBR, BER 7 ko BT RNRI. FR, WEHT FRUEB LR
HRE—AZ R R4, AR

1 — atmp - (o — w0t > THE — ATOB — BE ®

KB o 1 o 4 BIFIR AT KA R E R BB, A0 B. S RIAT RS L E B DAL
@ IRBRRRENEHAR. AIOHE—5 M N FLIE LT, I R A TR TN, 258
RORBURE. |
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The Evolution of Non-Linear Waves as Well as
the Verification in the Plasma Cometary Tails

Li Zhongyuan Gu Shunyong
(Cldna University of Science and Technology)
Cheng Zongyi ) TongYi
(Shanghai Observatory, Academia Siniqa) (Beijing Normal Universily) |

‘Abstract

In this paper, the features of evolution of non-licar waves are discussed. A quantitative analysis is

given, and the theoretical conclusion is tested and verified with the observed data. It is pointed out that
the non-liear waves can not keep stable in the axisymmetrical cometary tails, and ”the streams and
rays” will be broken into clouds. The article has also pointed out that the non-linear helical waves will
be able to be stabilized in the non-axisymmetrical tails. By the model, many phenomena observed in

I-type plasma cometary tails can be explained reasonably.

Key words: comets, I type cometary tails, space plasma processes.
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Problems in Quantitative Measurement
With High Speed Photography

Yang Jie Wu Yuehua T.Uyemura
(Dept. of Precision Machinery and Instruments)
Abstract
The paper discusses several essential factors of the high speed photography measurement tech-
nique (mainly through experimental approach), presents the quantitative relationship among these fac-

tors, and meanwhile studies the analytical error and data processing methods of the film motion ana-

lyzer.

Key words . high speed photography,blur quantity, resolution, dynamic precision.
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HERBE RCOYA. X#, THRE L FHRMEETR, BE R 3§80 560 g
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HIEBRAMEBFENHRE. RNORE—TANETHR, ERTARANEBREALA
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W AXBEHE SR XOHESR
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DM XDFWE AXDEER T HE.
42 AL
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B ST—T 84 14 PIBIME A R 7 HIERL I SEFHLHESER.
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Automatic Waveform Detection and Recognition in
- Computer-Assisted Interpretation of Diagnostic ECG

Feng Huanqing Zhang Gengsheng
Zhang Zuosheng Dong Shouling
(China University of Science and Technology)
Xue Changhai
(Beijing Zhongguancun Hospital)

Abstract

The Methods of automatic waveform detection and recognition in computer-assisted interpretation
of the diagnostic ECG are presented in this paper. By introducing cardiologist’s experiences into recog-
nition algorithm, the traditional methods are abandoned which recognize waveform only by the mor-
phology’ of the waves. Two new methods are described; one uses both X and Vs lead as base lead in
waveform detection , ‘and the other works on a multiple baseline system for paremeter-extracting. The
results of evalutions with 303 subjects and clinic applications for 313 cases gave the success rate of
greater than 90% , which shows that the algorithm is effective for raising the accuracy of automatic
ECG diagnosis. .
Key words:  computer-assisted interpretation of diagnostic ECG, automatic ECG waveform detec-

tion, automatic ECG waveform recognition.
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Sk, EMRS ST, ARESFELS TR, DEEREN BT RN
R ALAIRFGEH EH. BRESNESTRERERE TR ESFSHAS, B
AR | '

2 REERZATEERE

IR REFERBEEM BN ERERER Y BEH LS, TUREHHE T HERRE
EH. pmE—SEBEY nV ESREEREREXR P RERIT—KEAR, EHER
Fres e m AR M0, FHH N A B EEE, BB FARA AD HB@AH mV H, Ei
FHHESRENBESE, A\THER T ERBEEN B .

_ FREARETUMARRREENERBHTHRE L. W% 1 IR, REEANLK
HEES, ENARE— MR TEEERBSRANER ATREEBEERR,AD HER
INRALBRIX R mV HRAE R MeV L RR. FiTHREFREMNSEE, WRMBR M AD
S (129) BT X8 AT WS 1T — LTI B 2 E Kt RN (77. 74MeV).

L BUE §REeE i)

# % B 5 0 1 ) 3 Rin
{626 28 MK it (mV) 10. 00 14.00 16.00 | 20.00
FRE M RN TR (MeV) 20 30 ) 100
MeV /3 /N kB B 0.32 0. 48 0. 63 1.58

3 ADC $: 4 {H (sbit) 35 28 54 12 129

MR ERERE(MeV)  35X0.32 | 28X0.48 | 54X 0.3 | 12X1.59 | 7774

B 2 T AR S — A E MR, REA EBERH 6 bitCbiti-) AD SRR 20t

BARAN LALD (bite N ERBRESENEMRNOBA. BINRBES

BHRT BN AD HBREREHNAHEBERK
14 {5 S mk A R . ROMEBRBRETR
KK BT, B4R A 3 F W T RBE
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. E Y FEES AL LFRE FRAGSHE—
2 RERAEGR SERYIERT. 3T BT AT (6] 9 25 i SR A0 3 B [ A ALU
HpEEREZM. MREEMEMEERNERT KR NN LA ERUFHET.

3 BEERE BT OISR

BURIRE (RHFPLE T RED BEW B EER KBRS UETEHRERABRTI
A HERES. AT REERREERE TR, XEY - B TR ERT
HIRFHRABERFACY. B3 HZERFHTRE, ENREREUFH—Wo. WHTHE
G RENWERK/D RFLNEFUS RFLERX—B L BR ARNELARH
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- : LUT et R
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FI#E, LUT2 45 5 4 2L ESo-s 120 LUTL. H iR K THEEA 1 bie 40 DA R EE
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ST, RFHRREATET BAFHAASERMRTFENRRRRLRROEER
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(ONBUEFHFBHEAN—A SN RENAER E;
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BRE | e |
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' ALY LUT ov

VSP4-7 SNC2

. Reset
] (EF)
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RS S OV (obeject valid) B3 . B R IE S [ #eonsspme |

EF Y5877 Lo, 3658 L W RLUEX T —A 8447 | 1
EILR LUTLJLUT— ... JLUT|
1 2 N
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Fast Table Look-up Method in Real-Time Detecting

Wu Gengfeng
(Department of Blectrosic Engincering)

Abstract

The principle and application of fast table look;up method in real-time detecting are introduced.
Some examples such as parameter calibrating,track tracing and object-recognizing are given in the pa-
per. The design of a look-up table is described via a Hadron detector used in an electron scattering ex-

periment.

Key words; table look-up, look-up table,real-time detecting,response time .
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&&ﬁi‘;%%ﬁ'#?{:%ﬁiﬁ&ﬁ%&ﬁf%iﬂétﬁ'&,ﬁm##—"l‘ﬁﬁ&ﬁ,ﬁvx
1% 2196 R 800 0T 8 R4S

pEZESH#S: R318. 04

1 5|&F

% i & (Evoked Potential, EP) 2 i 162 0 B B RIS O B BF 44 5 R W45 2 I SR BOTE » 72
WERMZEEE SANBERHE ENEAY. BELE LFICRE EP FEERERR
B E RSB EECOHERT, ZHMEW U ARAMES, BB SHN S LB RRR
EP {502, . S

SPHRERIEJLERR BERN —MES L%, EXBERSENFIRE NER
SEHAF EFHAN BN S B BT BIME S MM XMINEERIESHESEHFERD
TIEMNA, M AR #6415, LR FFT RS R KN UE, 3B T EEG XM
FRESED. MERSHESEBMETFE, IHFEERRRE. FICH EP B
ARX SR, A AR T et 45, AT TR B, SRR B

19904E 3 A 29 HWH.
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2 BAREBL ARX BHER

S. Cerutti F R ARX SEBIRLENEP F5C, BEX KRR TJLEA XK AMN
XEU-) BIEMT A EEG—EP {5 SHH
(). {MEEG S HEIER—IHEKB (AR)ﬁE

s(k) = ——<w(k) 1)

Az ")
Hb 4G =1— Dja 27, wk) HEE.
i

(i) BB EP {55 & MR & NFHgi% & s (average EP‘,AEP)%fI—'i‘?Eﬁ B EE—% .
HTH (ARMA B HEBREERNES,

P(k) = B(z~')

A(z™Y)
o BG) = 2 ibj « z~4,u(k) g AEP {55, BliA AEP Kk ERBRT KIREIIE3H, T i

ji=0

’ Té&bﬂ(tﬂﬁ%dfﬁ)&&l%%%ﬁﬁ.xm%&ﬂ@ﬁﬁéﬁﬂfﬂﬁ,i%ﬂ&‘%ﬂm EP #{
3t F AEP B — 6428 4k, i ik o5 08 B (L F ORISR 23) R (Bt TR B 2R 23R ) &5
284k, I X AR TEHET . NEE T FHRI ARMA JE3E, @zzizw

——Zu(k) (2)

HEELREL.
(iii) 5 J& , # 3% EEG—EP f A It 8% , BRI MBS 5
gk = s(k) + P = su®) + ﬁ?_,iu(k) )
HRCERENERX
y(k) = Zm ¥k — i) + be u(k — j — d) + w(k) )

XRRGERHRPE RS ARX ﬁﬂ Tiﬁﬁd\_ﬂ%i‘td&ﬂﬁﬁﬂﬂﬂﬁﬁm RIEH u (k) 22145
TR B~ /AT B R R RK EP Mfh4it.

SPRR R FRIE T 418/ EEG—EP {5818, {B{F SBRMATTHRAIHENFSH
WS FE. EERENWER (WH S, LG FIH AEP BAF S HHEMIHU, B
EHBRFHEMUER, B, AEP B FHESHHALGEERARARSMA. ERL,WFE
BTFHEYESHBEAT MLES—RBEFHEMLRELH,TEP MEF —ERENBEHR, R
AL FEEEE RS E A T AR ML, B L, WF XBEM G IR T A & EP X B/
BE"ES. WESPEED.EP RIENHERGESBRAEP FSREINRSER/ANG
B, BEMATHHOSHAESIRSHAGEE. Cerut &™), 3 HMAMNIH WFI5HSH
BRECILER -4 848, RTE HSHREEMNT WF.

3 EP Y ARX EIS2% BLS St HRERIERGH

RESHMBEH RN, B2 EEC—EP (FSH RS &, 5— MM RERRTR 710 13
SHEFARR, A RGERIRF R IR, BHETHHT. T Cerutti N ARX SR k4
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¥ EP (558, EESI B R ABHAP A L4 5 (batch)LS FTRER, BA S HT XN R ZEE A K
Ky EEG—EP {55 &M THGETHER, REMET — B K, WAL P ANRE X_HHE
SRI3IE 3.), FH i, HE R LR EEG BAEHR TR EBLRHE WM.
T, 8{15#H EEG—EP iy ARX BEASHLITHLAHHR. HEBRNABRKA,UN
PROBRENZH RS RIREN LS EHIER.
Y=V.04+W (5
Y= [y(l) 3¥(2) 500 ,y(N)]’ hEdimg,w= [w(l) sw(2) e ,w(N)J* ARERR, = (a0,
w9 @albosbys b1 I HBHINE, ¥ = [ ¢ | |51 BN X (v +m) EXRMGERE, P HSE K
fTITEH
¥ = [y(k— 1),y(k — 2), o0, y(k — n) Ju(k — &) ,u(k —d — 1) ,eeeu(k —d — m + 1)].
L3RR (V) TR, BT LS At A
= (Y"¥)~TY (6)
UEEXFERT 5—1 FRRAEEEE GRS, MR FEA R MG
IS EAFREFSSRANERE AR, URBHAR2R/MLTBR S M4, H
2, 8T RGN R, REH S M REHER.
BXGIRAGE

¢ =0+ (FTY)- W 7
LS fiit RARM FE R AR ¥ 55 W SEt ML, st
E[¢' ] = E[6] + E[(Ww)~'¢"] « E[W] (8)

HBRENEYE, TR E(e 1=0, MM, BTHERRR—E FRMN RIFTE), 4
AR AT, LS B RA R AR (ML) ¥, BILEA iy i s g ).

AT EARXBEP  HTFYEFHEBER ¢ — ), B RFSRA B W S8, &
LS it RABE, HimE :
BIAS = E[(¥*W)~WwW] (9
A, E— R RGERRGUR, IMEAN v(b) 275 R 1 52 3B (persistent excitation) i) -5 . 38 Fj
HRVLES G M FERD. i, B wk) & a8, 7T

P limB' =0, \Tip* limBIAS—O

amu:am ARX ERB¥ LS faﬂ'ﬁ-—ﬁrmu ~E%&3&ﬁ REFREKNREMES, HATH
BlER/MaEM T

{H£, 4 EEG—EP f) ARX BIFiet, /MO u(k) 2 AEP (52, ERERNE. . REH R
HES RE (K OOFTBTE, WitH Ls RAH R

BT o) HREK WARBREN o XBRW TR, MAFARTRMET XBEHRYEW
ZREIMHEX. RERMRP, EREVBER, AARBES, AP EHEER, 5H LS B3
T, I GLS MBI RESE. TH, RITAEHEXFMBATR.

B GOWARARY 4G, B

Az Dy (k) = WCK) =+ B(z")uk) (10)

£ z(k) = A(z"})y(k) (11
RARU0) B
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z(k) = w(k) + B(z"uk) a2
XRER z(0) u) WS EERE, BHEEER.Y HREERAES «B), 5 W B%, B
M,LS AI 8 B(z7) LR, — B F B XE,HFARER ) BFBEHMNES. X
R BTFule) BERMEHR, —BHEWN>cc) ERREH AR IGELREGHENELR 5
AR B/ %) W RMRAE LS {5 R EX A X4 TR RRMAHT.
| ER,E/IMEAR ), BN 4G MBH, TIXERAMN, L, LB —$ 2
| FH RIB AT EEG {55, X BT B A EP, MBS S v(») R EEG {55, h—41 AR X &8. el
B, i LS TR RIS H — B BHE TRME . B FRIMAT EEG 8 R LT A RKHR
#, AR EP F S REMHNEN, BT UBE AR SHHB/MRZESMHIT.
XL RATH ARX BN B BAEITHS RES B — 5 RAFARBA EEC F5BE 4G
SHMWETR . — G, B WhBBHERBE B RN TR—BMHT. H2h
ARXTS(ARX two step) , fiij Ceruttr 7y ARXB(ARX batch)¥E. %4 4R,ARXTS ERF AT FEH
EEG fF 5 M SUITHF AL, K B AP 7 & K A9 7 ¥ R AE , 0 Cerutti™, Spreckelsen®,
Steeger**, Yul!!], Westerkampl'*JKaveh "> 45 , X & LA R [F] 77 2 A F # ¥ AT EEG 511 W ¥ /5 EEG
HSEHER, R BEAR RUXBRER EREIH. B, RNERGHERFEREE
3, LB MM AT — & EEG 8 AR S5, T R US {(X4H7 500ms EJE#J{*% X458
# &S [H] ,EEG T BLA A B PR M. '
B ,ARXTS 7] BRI S K (W) TR R, RITBEEHEELT S BHR A
AW/ P EP B Rfhit, % EEG—EP ) ARX IR ,EP il (DABH . ERENHER:
(k) = Za p(k — i) + Zb, cu(k — j — d) (13)

j=0

ES UM R o 05, Wk LB BIK EP 55 M1

m—1

PEY= Do p (k—i)+ Db culk— j—d) (14)
j=1

=0

Hyeme.

m—1

E(p (1)) = ECZG‘ cf (b= )+ 2 BB cutk—j— ) (15)

j=0

BT «() REANBHEHES, lﬂ%&ﬂﬁ&%%ﬁ‘r ERHEIRY.

HFSBAE TR IERBH.EG) = b, AU FRE_FHEFRA3) FHBH: HRA U5
FHE—THFIFEEBET ¢k — ), RER o) PHEEIELRSE. Bk, 0EF
E[a] = aiy HRRIER (15) HAHE —FETRU3) HFilFE—. X#, WRRRIE ELy (0]
= p(k), BPREEARIE EP WA R TR LR, BIM—FFT B RETH2EMAT . BRTY
IS HAETHRA K (2)3K EP BB, X ¥, TTREB B — i 4 F.

s, A LS Bfhit Ry AR %ﬁTﬁE‘MEE%%E’J X#, I ARMA BEERBEM 2 E
SHATRRRH. :

E i, B R ARXTS f518 3 S 306 (¥ ) TR, H:@ ARXB B # Frgfist, (B kR
IEB T EP HEMTRMA T, WA RIERBEHE, X2 H T ARX HE WM EE, B EH#H—
LU E SRS,
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s HENBE

A TRER WG . 7 i # 47 EEG—EP HL 1, RMFH T —&F T IBM—PC {§#HLA) EEG—
EP LB AL, B RS QIEM B A9 R4, Bk BB s P i, BIEOT RIS U R M I ab

ATRE ERGSH, RIET TSGR, REESREE 100Hz, R B0 Bk R
5B 640ms. . : _

HEHZRA AEP fE4 EP {55, H—1 10 By B [ 15 (AR) i B#Eill EEG BA , KR ¥
BU3ERR EEG {5589 AR &3, #3E —12dB {54 H (35 SCFRAY SNR)IEH AR B K/ R
B EEM, — AR T 300 KK EEG+EP {58, i F kb p(k) = u(k), M7 ARX MR
ZHT . BBGED/AEY =1,0m=n+4+ 1= 11,bo = 1,b, =— a1,b = — az,°** ,b10 = — a0,
H¥ER 4= 0. FEELFRP,n,m,d W RTFERIRM X HXHH. B ARXB,ARXTS 4 FlIHEIR
iX 300 &AEUN{E S ,ARXB & BLS B3k HiEW &% EEG+EP §9{55 #4781, T ARXTS H|
Se AR HE LS HLBHRRIMAT EEG #9 AR aﬁ, BB DI RIMAT— &, RS F BLS HLHHRA
B(z"H)Z¥. '

4.1 BEMSIT

AR B 300 K15 SR B BRI (MEAN), 453 (SD) , a=0. 01 é@ﬁf‘a’liléu:
FEB (UL,LL) A R ¥ {& (MEAN) 5 E.{& (TRUE) Z [A{RZ T4 K (BIAS %) , R N3 1.

ARXB fit#) o BB P RTAH BEFRE, L 9% BEXAMKGSEHME o HH
BEATNEGREAMEESTHA . BRI MGTIFEERA, BHTTHRESZTHER
#. EhL. SENMETRESFET R « 1K, X BRZE N EEG W EP {5538, o 23
LFR LR EEG B AR &8, MIIEGRE (s1,5) B ARXB IR EH AR LTI A\ RAEE
BT YFRRERN, NERENETRUBARE. B, UERELBREL/PERAT
BAE A EEARR, SR L, A A LS B2 A (o) RIS y(B), FRXBIMERER /ML,
KR 1 R[3]69E 6 5E 8 #ET AR BHLE 1.

ARXTS MEFB/E , MURER/D FHEER/NT . UAREFEELIEHRE. NBEKX
EF o SHAEHHABSRLTRO SNEREENNLABR KNS HBRLTRY. EFS
BAHRYSEMAE T . LEWEH I HHAFE. BN AR SE M RRFELRG, REE
N-»coftf T, kb IR V=128 N REE KA o BH. EEEMHR,H ARXTS ik
L ARXB HRKXARR, IRVRMNAFIRSHTRIEHY.

4.2 EPERfEIT '

H1R—AREFT,HBEE ARXB 2 u()EME s 52, T ARXTS WHF B K%K
#. &k 1 PHY SNR, & 300 FHIK EP fGiH {5 SHEWRLAHME. B FHIHH SNR 5 —12dB,
Bl ARXTS 2% 6dB 24, ] ARXB AR HHE. AHEIRS,ARX T ,EP BT
BB B R HL, BR R A 187 , ARXB th RIR B {FWR LL 3. 5dB, 5[3]FFiRAY4R RS 20dB AHEL,
BREAEA. HTREIIEH EP 5 EEG (55 R EE LRIFEA Bk REEH 31T ER (5
HEAREH. BIMET X HAGE, RE 2,{58RHE—5dB, i ARXB %E#THHR (M=
10,m = 3,d =— 1), (Q)RFEFM AR B, EHEBRH 9. 69dB, (b) M {5 EEG #§ AR
A, R % 3.57dB. B, [31A B AR BB B8 H R 88 & LRRAY EEG—EP {55 #1
.
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WR B ARX £ BT MR

% 1 EEG—EP fj) ARX # 4 4 & 6945t

ARXB ARXTS
SNRo= —12. 72dB SNR=—8. 93dB

TRUE MEAN  SD uL LL  BIAS(%) MEAN 8D UL LL  BIAS(%)
s 3.00 3.22
82 .00, 231 2.84 ,
a(l) 1.88 173 0.17 1.7 1.70  —8.89 1.87 0.10 1.8 1.88  —0.95
a(2) —1.56 —l.41 0.32 —1.38 —1l.46 —9.68 —1.85 0.20 —1.52 —1.58 —1.20
a(3) 0.66 0.6 0.38 0.72 0.60  —0.85 0.65 0.21 0.68 0.62  —2.58
a(4) 0.08 —0.10 0.40 —0.04 —0.18 —223.14 0.08 0.22 6.12  0.08 6. 91
a(s). —0.62 —0.38 .0.38 —0.32 —0.43 —38.10 —0.58 0.25 —0.5¢ —0.63 —3.85
a(8) 0.78  0.53  0.37 0.58 0.47 —33.73 0.72 0.26 0.76 -0.68  —8.92
a(?1) —0.8¢ —0.58 0.39 —0.51 —0.62 —32.38 —0.74 0.28 —0.70 —0.78 —1l.41
a(8) 0.64 ©0.33 0.38  0.38  0.27 —48.13 0.53 0.27 0.58 0.48 —16.15
a(8) —0.11 0,07 0.33 0.12 0.02 —161.80 —o0.04 0.22 .00 —0.07 —68.17
a(10) —0.07 —0.10 0.18 —0.07 —0.13 53. 01 —0.10 0.10 —0.08 —0.12 55. 66
5(0) 1.00 0.82 1.89 1.10  0.54 —17.85 0.95 1.18 .12 0.77  —5.48
5(1) —1.88 —1.48 4.37 —0.84 —2.15 —21.07 ~1.88 2.56 —1.50 —2.27 —0.48
5(2) 1.56 1l.62 4.83 2.36  0.89 3.79 1.87 2.6l 2,26 1.48 19. 61
5(3) —0.66 —1.31 4.04 —0.71 ~—1.92 97. 68 —1.14 264 —0.75 —1.53 71. 88
b(4) —o0.08  0.61 3.51 .13 0.08 —855.14 0.12  2.94 0.56 —0.31 —254.51
5(5) 0.62 0.38 2.85 0.38 —0.05 —37.32 0.80 2.87 1.23  0.37 30. 44
»(6) —0.79 —0.79 2.76 —0.38 —1.21 0.22 —1,05 2.81 —0.61 —1.48 32. 00
11¢5) 0.84 0.51 2.92 0.85 0.08 —38.49 0.75 2.6l 1.14 0.38 —10.28
5(8) —0.64  0.04 3.33 0.54 —0.45 —106.76 —0.25 2.60 0.14 —o0.84 —01.23
b5(8) 0.11 —0.35 3.18 0.13 —0.82 —406.18 —0.17  2.48 0.20 —0.54 —253.05
5(10) ) 0.16  1.43 0.38 —0.05  148.99 0.14 107 0.30 —0.02 . 111.25

0.07

ARXTS

ARXB

:&o ~46°

1 ARXB B ARXTS #¥i 45 4.k EP & # 4 F
(L& % EEG+EP %)
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e b
s 51 Trwo 5 Tree
{ _ -~
VYT s Do
° o owe | se 800 o 200 a0n 660
t(ms) . .
B8z Iﬂ'ﬁﬁTARXB%%R%EP&*}..L@;&EEG-FEP{S“?
@KFARES (b)FEEG 6§ ARZ A
5 itit

B ARXTS BRI M S AT, {B7E ARX (B SH T, BB RMAEH 3 FRIE
EP BORAE T TR, B — B EEG—EP ({5 SHIM4EH. L6 b ,EEG —EP fy S MRy
AR—FREHE FFARERNEEME. FE MR EHEAS —SRERg, DERE
AR BB SRR Sy, RIS B—H 4 HIK EEG—EP SEE, T B
EP BB TR, ERRRIGER EP (55 p(DR AEP (58 s(H BB 31T (MA) B
ML ENAR DU TR H, S8 EP BB AT A RRR BN NESEEE BER,E
SE S E B p (LR w(h B MA SRS S W o B A TARE R T B3] EP Wil ey T8k
i TE MA BB B RBEN. R RS AR ISR, %, R R ATA EEG
FEBE AGHOSHMME I, YRR e L mE, FHE ST B R %K

FXMANAHEA TR AR ETSURROESLE TS, KRk ZFEHA
RIR A (transient) BREVE(T T R 2 R SE 8 T 24 14 5 1o J O 153,

g ¥ x @&
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On ARX Modeling of Evoked Brain Potential

Zhang Zuosheng Wang Feng
(Department of EBlectroic Engineering)

Abstract

This paper analyses the bias of Least Squares estimation of ARX maodel of Evoked Brain Potential
(EP). Then,a two—step identification is proposed , making full use of pre—stimuli EEG signal,to get
the unbiased, consistent, efficient estimation of model parameters. Computer simulation is' Presented.
However,in the ARX model of EEG —EP,unbiased model parameters estimation does not guarantee
the unbiased EP wave form estimation. A new EEG — EP parametric model is recommended which can

attain the unbiased EP waveform estimation.

Key words; signal processing,system identification,evoked brain potential.
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The General Characteristic Equation of Circular
Waveguides and Its Solution

“Huang Zhixun * Zeng Cheng
(Beijing Broadcasting Institute)
Abstract

The new characteristic equation of circular waveguides is discussed. This equation as-
simes not only that the metallic conductivity of the guide wall is finite ,but also that there is
a uniform dielectric coat on the inner wall of the waveguide. The exact solution and the ap-
proximate calculation are obtained by the Milller’s method and the perturbation method,re-
spectively.' In view of the higher computation accuracy of the attenuation standard of the
waveguide below — cutoff (WBCO) , the discussion of this paper pays more attention to the

cutoff region.

Key words; characteristic equation , waveguide below-cutoff , perturbation method.
1 Introduction

The first characteristic equation of circular waveguides derived by Carson,Mead, Schelkunoff!!]
and Stratton{?), which is called the CMS— Stratton equation,assumes that the metallic conductivity of
the guide wall is finite,but there is no dielectric layer next to the inner wall. As for the propagation
constants of dominant HEl.l-mode in the propagate region and cutoff region of a circular waveguide in
19810%3 and 198713, they can be obtained by solving the CMS-Stratton equation with the Newton-
Raphson method.

In 1943, Buchholzl®] first investigated the effects of the dielectric material filling a circular
waveguide. In 1949 ,Brown[®) analysed the properties of normal modes in a circular waveguide with an
oxide layer on the inner wall. In 1950, Wachowski and Beam("} discussed “the shielded dielectric-rod

Received June 1, 1990.
» TEEE Member No. 8784316. ‘
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waveguide. ” In 1957 ,Unger'® made the perturbation disposal to the equation and got the approximate
calculation. These papers all assumed that the conductivity of the wall was infinite.

Several more papers on this subject have been published since 19770—13) ,however ,none of them
have given any new analytic characteristic equation in their studies. In this paper,we will derive the
new characteristic equation of circular waveguides, which is called the general characteristic equation ,
by assuming that not only the metallic conductivity of the guide wall is finite,but also there is a uni-
form dielectric coat on the inner wall of the waveguide. The exact solution and the appoximate calcu-
lation are obtained by the Miiller’s method and the perturbation method, respectively. In view of the
higher computatxon accuracy of the attenuation standard of the waveguide belcw-cutoff(WBCO)[“:|

the discussion of this paper will pay more attention to the cutoff region.

2 Analysis

We take exp[ jwt] as the time harmonic factor and carry out the analysis in cylmdncal coordi-
nates(Fig. 1). Now,a is the inner radius from the gentral axis to the metal wall,b is the inner radius
from the central axis to-the dielectric layer. Let the fields in the region I submit to the Bessel function,
the fields in the region I to the linear combinabion of the Bessel function and the Neumann function,
and the fields in the region E to the Hankel function '(éssuming the region Il extends to the infinite),

we can write down all axial components of the fields as:

E} = DyJa(hyr) o cosmd
H! = DyJ.(hyr) ¢ sinmé
E} = [DsJa (ko) + D(Nn.Chsr)] + cosm¢
= [DsJn(har) + DeNa(hyr)] « sinmé
E} = D;HS® (hyr) + cosme
H} = DyHS (hsr) « sinmé
where 4; satisfies ;
B 4+ k2 = K
while k2 = o?eu(i = 1,2,3) ;k. = — jp,y = a -+ jB,and pis the propagation constant. Using the for-

mula which express$ the azimuthal field components in terms ofthe axial fields:

Y oH,
E‘—h’( 6 T
Mo — 5[ g 2B b O

%7 T T 9
we. can write the representations of E, and H, in every region. Applying the continuous conditions of

the tangential components at the interface;

E} = E} \H! = H! ,E} = E} ,H} = H} (atr = a)
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E’l = .ll ’Hzl = H’l ,E'l = E,l ,H,l = H‘. (at T = b)
we obtain a set of eighth-order simultaneous equations for the coeffcients D, ~ Dg.

[ DuJai(hib) — DyJo(heb) — DN (ki) = 0
D2J o (hyd) — DsJo(hsh) — DeNoa(hod) = 0

& %—J’,,(h,b) + D, ﬁw,(mb) — DyJu(hgh) — DN (hgb) = 0

D, "’ ol () + Dy 2 B "’.r (b)Y — DsJa(hsh) — DeNo(hab) = 0

DyJ o (h2a) + IQN,.(hza) ~ DiHP (hya) = 0
DsJ o (hya) -+ DgN,(ha) — D,H‘” (hsa) = 0

DsJ o (hsa) -+ DN (hoat) — D, % % "’ Hw (hya) — Dy ——mH‘” (hsa) = 0

DsJ,(hya) + DeN(hia) — D ﬁn.m”' (hsa) — Dy 2 B g (hay'= 0
p2 2 hy

where

_.m_ks{l_i
‘ a | B} k3
_"&(i_i
R

The condition that the equation set has nontrivial solutions is the coefficient determinant if it is

zero. Expanding that representation and arranging it,we obtain a new characteristic equation .

9 [eu Jo(u) e, R (b)][ﬂ Jn(u) S'(.b)]

By Ju(u) by R ILky TaCw) ~ ky S(B)

1

TOXO) e

_ &2’ hs it 8n.n
-+ 2 [Y(b)’l‘(b)m 7 P hab)nind — nzabhz]

Fig. 1 Circular Waveguide Containing three regions.

where u=h, b,v=h; a; The meaning of the other symbols in the above representations are given by .



£1M The General Characteristic Equation of Circular Waveguides and Its Solution 73

H(Z); )
H(z)( )

"'" "’ 39 () — H(z;'((";zv isb)

RG) =22 ﬁoﬂ(hzm - P (hib)

R =

- _ tas b B, (0)
S(b) - Q-(hzb) Iz h H(g)( ) P-(hzb)

& (5) = Qb —ﬁ"’ BY® p (1,5

hs ;}m( )

_ _ ﬂ ﬁ Ju(u)
- Y(b) = Pu(hed T )P (hzb)

#u hy Ju(u)

h 7. (u)P ' (h2b)

T(b) = Pu(hd

where
Pu(hsh) = Ju(hg) Na(h20) — Ju(h:8) NaClsh)
P (k) = Ju(hpd)Na(hsa) — Ja(hea) N (hisb)
Qu(hsd) = Ja(hzd) Nu(hza) — Ja(haa) Na(hsb)
Qu(had) = Ju(hdIN' o (hya) — Ju(haa) Ny (hsd)

Considering the circumstance of a=>5(d=10),we have Pa(kb)=Qu(hsd) =0,Pa(h:d)=—Qu *
(hsd) = — 2/mhsb. Substituting these into the general characteristic equatioh(l) s we can obtain the
CMS —Stratton equation, it describes the circumstance that the conductivity of the metallic wall is fi-
nite, with no dieleciric coating or oxide layer next to the inner wall. what it disposes is the hybrid
modes. '

Secondly, consider the circumstance that the region I and region K are filled with the same
medium. Let e,;=¢,3,2,:= a3, we have h;=hs,n,=0. Substitute these into the equation (1) and con-

sider.

Hm; 2
Q15> — Fer P (hib) = L )

it is obvious that we can obtain the relation,which also belongs to the CMS —Stratton equation.
Considering the circumstance that the region I and the region: I are filled with the same medium,
and let e, =&, fty = fhr2 , We have hy=h; ,and 5= 0. Substituting these into the equation (1) and con-

sidering .
Ju(u) _ 2
J-(u)P.(hzb) - Pll(hzb/ - ﬂhzbJ.(hza)
7282 0n Chab) — Gullsb) = T (hee)

Ja(u)
now we can obtain the relation, which is also the CMS —Stratton equation.
Fihally ,consider the circumstance that there is a dielectric coat on the inner wall,but the metallic
conductivity of the guide wall is infinite. Now, s,;/ﬁ; == 00, /4,;/1;; = 0, therefore the general
characteristic equation becomes;

kg[&_l_ Ju(w) e P'.(hzb)][g,_; JuCu) e Q’.(hzb)]
"Lk Ja(u) by PaCheb) JL Ry Ja(u) ke Qulheb)
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It can be proved that this is the BWB equation given by Unger,i. e. BWB— Unger equation.
Thus, it has been proved that the general characteristic equation can comprise the individual equa-

tion under the two circumstances in the classical references.
3 The Exact Numerical Solution of the General Characteristic Equation

Our aim is to solve the propagation constant. Therefore,the formula (1) can be written as;
() = (1a)
It is an inhomogeneous linear transcendental equation of the complex variable. We will use the
Muller’s method(*4] to solve it. .

However,only if it is made in the cutoff region,the high accurate calculation is of great signifi-
cance. In the development of the attenuation standard of the practicgl cutoff waveguide,the level of
da/a= 15X 10~* was attained in 1972['%). The suggestion of producing cutoff attenuator with the
level of da/a= 11X 10~° was made in 19800¢), Because of this, the fnain errors originate from the
mechanical processing and the effect of the temperature,etc. The calculation accuracy of the attenua-
tion constant arranged from 10 to 1077 is appropriate. This can be completely attamed in the numeri-
cal solution to the characteristic equation through the electronic computer.

Table la The ealculation results of the attenuation constant ay; (dB/b)

o(s/m) oo 108 1.6x107 108 108 104
é ='o 15. 96843 15. 96697 15. 96479 15. 95387 15. 92238 15. 82284
10-% 15. 96827 15. 96681 15. 96463 '15. 95370 15. 92222 15. 82268
10-¢ 15. 96682 15. 96537 15. 96319 15. 95227 15. 92079 15.82127 .
10-2 15. 85241 15. 95096 15. 95878 15. 93788 15. 90646 15.80711
- Table b The calculation results of the phase constant fy;(rad/m)
o(s/m) oo ‘100 1.6X 107 108 10¢ 101
d=0 0 1.048X10-2 | 2.619X10-2 | 1.046X 10-! | 3.295X 10} 1. 029
10-3 0 1.048X10-2 | 2.619X10-2 | 1.046%10-1 | 3.294x 10~} 1. 029
1014 0 1.048X10-2 | 2.619 X10-2 | 1.046X10-7 | 3.294X10~! 1.029
10-3 0 1.046X 102 | 2.614X10-2 | 1.044X 10" | 3.288X 10! 1. 027

In the following,a practxcal example of the calculation and its results are given. The initial condi-
tions are s the working frequency f= 3X 10° Hz, the inner radius of the waveguide b=1. 6 >< 1072 m
(for the dominant mode HE,, in the hollow circular waveguide with metallic wall ,the cutoff frequency
is fo=>5. 49X 10° Hz). There is an oxide layer formed on the inner wall, which is prorosed as the di-
electric material, with a permitivity &;=>5. Tablela gives the calculation results of the attenuation
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constants for HE,; mode. Tabielb gives the calculation results of the phase constants of the same mode.
In these tables the symbol o is the conductivity of the region H (i. e. 03) ,and the symbol o=4/b.

Therefore ,aided by computer ,we have calculated the effects of two imperfect factors existing si-
multaneously. Such a calculation was never: done in past time. From the table la we found that the
imperfect conductivity reduces the attenuation constant, with largest error of 2.3X107¢; and thét the
existenec of the oxide layer also reduces the attenuation constant. Even if 6=107%,the attenuation
constant will decrease by 10-5, for both s=o00 and o0=1. 6 X 10".s/m.

4 'I‘he Perturbation Solution of the General Characteristic Equation

Denoting that du represents the perturbation of u caused by the two 1mperfect factors,we have;
by - _“_
y ~wn
Therefore the item dz must be calculated. Defining 6=d/b,u=hb,q="hsb,v="h;yb,consider the HE.,
modes ,and using the Taylor’s expression of the cylindrecal functions,we get the following relatio.nsg

Pa(hb) ~

P = %b

. @n(hed) =~ m(l - &

2
AL %«s[ 1— ’;—')
Because H® (v)/H® (v) = —j, we have
R’(b) —J
R(b) p =+ jgb

B,

SO . (l—— My G
S(b) M2 U

Substituting the above relations mto equation (1)and noticing v/ &a =0, 43/v220, we get (after ne-

glecting the hxgh—order mflmteelmal)
2 __ I'2

-2 &2 m—ka, _m ; _/"-'*]
k% . [u,, PEN du — u26(1 q’) + i .
. & ¥
= 0 22 —(p, — 2 .
Jgont + g (7 — m)

Taking g =ms=1,|v"%|=0, and knowing k’%v‘/b’,henceg 4
300} mqk? 1 _ i)’ y 1 m2k2b? + KL,

du = =:k';.[""“ ‘”'e,kz L K

m
where k., is the z—th root of J;,(2)=0.On ghe right hand side of this relation, the first item is the
same as the perturbation solution of BWB— Unger equation and the second item is the same as the per-

turbation solrtion of CMS-Stratton equation. This can he simplified as; .



78 ~ PEAEHAKEER S gax

W 1 s\ _ 1 m 1 A 1 m?
o = (e + 5 - e oL (R LR e s
' ) , , 3
where 7=(2/wou)'/? is the skin depth of the metal. The meaning of the item G, is
’ kz k'z Az .
. =1 =2
Ge = k§ 1= 2] 1 i
Here A....=2nb/k... The meaning of F..is ;
g kﬂ.
F, = Tl 1‘
ifA>> A, ,the formula (3) can be simplified as;
| due LAV |
T (“"‘H' 2b)+’zb (3a)

This formula is suitable for the HE., modes and the case where the working frequency is far smaller
than the cutoff frequency. . ‘ '
For comparison, the exact results and approximate results of the attenuation constants, which
come from the computer and the formula (3a) respectively,are given in table 2. The initial conditions
e ; b=1.6X10"m,0=1.6X 10’s/m,d=1. 6 X 10" "m,ep="5,p=1.
It can be found that the largest error is no more than 1. 4X 10~* when the attenuation constants

are calculated by the approximate formula.
Table 2 Comparison of the exact with the approximate results of the propagation constant

f(Hz) 104 108 10¢ 107 10t 10°
Exact 15.36544 15.79338 15.92928 15.97225 15.98322 15.72262
on(@B/o) Approx  15.36335 15.79331 15.92928 15.97225 15.98322 15.72273
Exact 4.1855 1.3958 0. 4489 0. 1427 0. 0453 0.0148

B11(rad/m)
. Approx 4. 5247 1. 4308 0. 4525 0. 1431 0. 0452 0. 0141
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EE 5.(9) =9(0,7),90(9) = 0. XA R T BRAK) Jacobi ERER REM. sm B—NR/MEY
B 45BN pm = 0, ERF{HB RAFME{E K — 4356, EXHER/MEEMHE AN — 10, X BRI H

B 440 HB AT =— 4356,k = 0%, a= — 0, CHABHEEAETF a0 <

1
2
max pi(A,v) A ;). p(v) FERAEERSE 1L
—-2" <ag0
;® 1
i b o FI¢) 7(2) (3 P4

2 0. 050000 0. 009099 0. 432683 0. 406297 0. 386465 0. 370110
3 0. 025000 0. 018034 0. 405448 0. 369464 0. 342929 0. 321159
4 0. 012500 0. 035430 0. 368078 0. 320275 0. 285979 0. 258764
5 0. 006250 0. 068435 0. 318207 0. 257660 0. 216319 0. 185045
6 0. 003125 0. 128102 0. 255147 0. 184427 0. 140175 0. 109307
7 0. 001563 0.227111 0. 182727 0. 110575 0. 071667 0. 048102
8 0. 000781 0. 370156 0.111637 0. 051667 0. 026184 0. 013394
9 0. 000391 0.540312 0. 055959 0. 017746 0. 006314 0. 002379

HERE € [0,0. 1] LASERBHIERE. BRi=9,nm=n=1,vy=1V{EH). B4
FHHAFTE T HBARKE Q) L ey BFMEEL. 8 y(p) FR ¥(z,,0. 1), [ div(p) BRE
E(z,0.1) EHTR.EGERE 2. ‘

® 2
i y(3) div(i) i 110 div(i)
1 0. 8000008+ 00 0. 0000008+ 00 2 0.7417788+4-00 —0.7974458—08
3 0. 6840828+ 00 —0. 1009908— 07 4 0. 6274218400 0.1327138—07
5 0. 5722768400 —0.1356248—07 6 0. 5190832400 —0.1024458—07
7 0. 468226 E+00 0..7334178—08 8 0. 4200258+4-00 0. 0000005+-00
9 0.374732E+-00 0. 663567 8— 08 10 0. 3326298400 —0.6635675—08
11 0. 293524E+ 00 0. 1047748~ 07 12 0. 257760800 —0.1979068— 07
13 0. 2252178+ 00 0. 1699668 — 07 14 0. 195820800 0.5471528—08
15 0. 1694498400 —0.7334178—08 16 0. 14594884-00 0.2095488—08
17 0. 1251348400 0. 0000008400 18 0. 1068075+ 00 0.1979068— 08 k
19 0.907554E—01 —0.5064078— 08 20 0.7676648—01 '0.7392378—08
21 0. 6462908—01 —0. 4889448—08 22 0.5413888—01 —0.6984928— 09
23 0.4510108—01 0. 1047748—08 24 0. 3733218—01 —0.17171383—08
25 0. 3066078—01 0. 5820778—09 26 0.249281E—01 0.1164158—09
27 0. 1998738—01 —0.1047745—08 28 0. 1570298—01 0.5093178—09
29 0.119491E8—01 —0.1018638—09 30 0. 8609278~ 02 0. 509317E—09
31 0.5573448—02 —0.8731168—10 32 0. 2737268—02 0. 269210E— 09

% y(z,,0. 1) KRB, UKD WHEBFEL. 1,0.2] LR, B + € [0,0. 8] ki
1@, PALFHRE TRV RBELSE FTEHTALANERN 1,0 1),5,0.2),-,
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y(z,0. 8).
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A Multigrid Method for Solving Stiff Systems of Numerical
Initial Value Problems in Ordinary Differential Equations

Jiang Changjin

(Department of Matkematics)
Abstract

In this paper,a multigrid method for solving stiff systems of numerical initial value problems in
ordinary differential equations is devoloped . The multigrid Eomponenm are structuered,and the con-
vergence properties of this method interpreted. This method not only has the advantage of implicit
Runge — Kutta methods but does not need to solve the nonlinear systems of implicit Runge — Kutta
methods. As a numerical example ,a method for solving,nonliner papabolic differential equation is de-

scribed ,and the numerical result shows the rapid speed of convergence.

Key words; stiff systems of ordinary differential equations,multigrid methods,: soomething operator,

coarse —grid correction.
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FEBEEE K LHET v, un M s HEHX P.Q ER,EPf+Q =R, TH
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Ay = N;(f)
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Ay = 24, + Ay
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it 1 &fﬂym%IEZEﬁ& WA K EXT ui,uryee ,mﬁlzéﬁﬁﬁio%‘%?uuuzm.
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BiE G, N, = ZRHL, PEE

1 1 1

3 3 3
—at+a;,+ays ay—a; a3 a6+ a — as =0

2s ' 2s . 25

a a a

2s 2s 2s

%Ep%ﬁ a: as(ax — a2 + as) + 01(01 + a; — aa) -|— az(— a, + as + aS) —_ al(al —a + aa) _
a:(a, + 0z — a3) — aa(_lax +a; +a3) = 0.

Gﬁauaz,asﬂg &ﬁ & Eﬂﬁ%(a 3,3) mﬁﬁ_tﬁgﬁ fﬂﬂal,a“as {J‘Exj-ﬂv m;r
48,

BE{F GN = 2671 BJE GN* — 46I* = 0, IRENEE — o ; s—az)(_é__s—asl__

z__s—al)(s s—a,)_ __'s—a,)(?_ y

(£-3)(4-3

+d( g -pl5 -2+ w5 -n){5 -2 =0 LREHBEY — dGa -

2s)(3a; — 25) — a§(3a; — 25)(3a; — 25) — ai(3a;.— 2s)(3a; — 25) + B (2s — 3a;)(2s — 3a3)
+ a3(2s — 3a,)(2s — 3a3) + a¥(2s — 3a,)(2s — 3a;) = O. X ERRESRX,IEE.
TE 2 ZARNER=AXMNBRKSHERFEIBRET=ALHRMN 1.
B | AAAA ARIR=/ATE IR PPy Py 3 RIR Al Ay A FEXT U BRI ER.
BHRUEKECBIZRT PP P B HIFELIRIT .

01+ﬂz—aa 01“02+aa
Pl _(O, 201 ’ 2(11 ]
P =(a§+a%—a§ 0 —ai +a} + 4
2 24} ' 2a}
‘ p.[0t—ai+a} —afl+af+df
3 2a} ’ 2a% 0
HERAXTTRE
PP} = — al (8} + a} — a}) (o} — a}) (a} + a} — a}) +a (a} — a})(a} + a} — a}) a} + a} — 4}
! 2a? 2a%a? 2ata? 2a}
(a} + a3 — a3)? 2(a} + %)? 5 :
+ 3 al 471;02 & ‘_Ia az 4‘:;;2 = ’ Efu PP, = 2::02 (af + az - as)- Iﬁﬂﬂ'*ﬁ PzPa =

(—al 4+ a} + o) , P3P, = za—a(af — a} + ad).

2(123 3

X AAAANMNEREER= alazag(A T/AAAAZEHR),BH 16A? = 20idd + 2aiad
2a%a3 — a! — a} — ai.

FKIE(P1P; + PPy + PsP)R — 2\ = 0,8l 8A(P\P; + PPy + PyP)R — 16A = 0,
IRBPSRIE G:af(al + af — ad) + af(— af + a3 + a3) + ab(al — af + a}) — 2a}a} — 2afa} — 2a}a?
+al +at+ad = 0.

EHFEVLEEIE ¢ XMERE. ATF CXHXTF ofrod,d IR EBHAX, EHf R EERE
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Applications of the Barycentric Coordinates in
Mechanical Proving of the Geometry Theorems

Hua{ng Ming
(Nanjing Aeronautical Institute)

Abstract

This paper,renders some dissussions on the mechanical proving of some geometry theorems by the
parallel mumerical method and by barycentric coordinates. It presents new proofs of five theorems of

planimetry.

Key words; barycentric coordinate system ,parallel mumerical method,Nagel point,simson line,lattice

array.
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gEIF RZH AL

(PEMEHAKE) (HH B H SR
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AXRET—HAEMEREBG ) ABEX, HF YR EPCHEART —4¥HE
AR PEBAOKORLRARBEENRE AT ERLEBZALR A
REXAMENF—AMRES. AYREAARBAY, FIEARLER ARG,
RESR AR, EAZAR T TRAEABR ARG ERHEL,ER T/ X9kt
FNEFEHREATRA.

thE% 435 . TP311. 51

1 5|8

» P9 F 3% £ G5 DSS (decision support system) 3K {4 FF & 3 ## 37 3& SDE (software development
environment) BRI GF X X RFA BN —FH . CREESFFHEEIRHHEM LT X#E
i1 DSS Kk FR GRPTIERN —FHKE. FEHAFRARKMENREDS ELEERR
DSS EMMA KM E S, H ik DSSSDE (I RS HK M T DSSHFA R EE ERARFEENE

HEVRBBRENENTEERTE SHEMEEAZCY. HEMBEEEEAR
HME.FRSECHHNBERAAEEERSH A R RS, ERERTELATH W)
FHBUMGETHBEN AFBAL: (D4 PEOHR RIURBTERL. RFLREA
RECEEMEN, S—ShREARECAR, MRINFRUEENLRES.
MBI RERAENEARETR SR RMNASNRERRENBEZREIEFTER
ARG . BREET ERAR AL . SR ARE AL SIS

19894 9 H 19 Bk .
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DSS PRI E AR SHB T IRROEESEREE L, ROL/EH A DSSSDE, DA i gt 3§
ARIEE SRR B PR R B R 0 v EVLAE R A AL, X X R 3 DSS MBI KR
RERE, RERHENXES. FXHEHERTH - RLERREERYHHE TR IGMT
(intelligent general modeling tool) , B 5 B A @I T B.

2 RS BRI T A HTHE

2.1 HFBRHRETE

FREBR, mBCE A AR R R EYN —FRS RS ﬁ%ﬁ@fimﬁ
S BE XEASHBBRRENTE . BEFRERLE. CH—REWN:

(1) ZE;

(2) FRAFRER(WHAR);

(3) XFRABELFAFTRLEE

BREBINFRRERLNAFERAEMRASRE, ERETH T RENIFE, TERE
BEW, REWEREEE. RIOITUEREIBS AW TILE.

(DR R CIERR I E | IRFIH X E R

QPR SER LR — ST MR BEX EHEHES;

(3YFPHT « I — L ISR PP BERY A 57 5F -

HBH, XR—MEFLR, EFET -8 B A AL A BT BRI BR R
HFERA ERFREABCHLE. B1E2BNFHAEEEABRI A IGMT L.

FEARNSRETIR
dRRABASED wamBAnRO
[ I
DBMS MBMS PBMS KBMS 58z M
2R CTT] 2ER )
DB MB PB iR kB

1 IGMT é43k4h

22 WENRBTENSGEL
RT BB EREAER, A@ﬁﬂ&&ﬁﬁ&*%‘“%ﬁ?%ﬁ&ﬂiﬁ AR H—1
FMAXTHBEIBENSERK(E 2). ECEORLEREREMRS X 4t
HAZHERBBEBEF VAT RIRA R 7Ty “ B A S8 F- 57, B H Simon JFRA PR
B BB P B T R B R EOT R
(1) (R Hg R R G B i R S B
(R HI R 2 S0 S N R B P U R A B B X PR BT L BT 3 L R A %
REXZNEVREME EEREAE. X LR AR FEHRRER LI, 8 SR
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ﬂ‘)i&ﬁfﬁﬂ,Eh%i‘é&ﬁHE%%&%%%@SE&%*&EZE%W%%B‘J?ﬁﬁi- BEoh IGMT
BRAPRREAR FULATARBHT —MRAANEHEARREERE CAERAHER

5% R, BSR4 R0 0 X R 350 K X AUE C ameeanes
KA. , M

BB EEERA T MR MR A REHRELR
Fs. RIE—BWERRME— A, AN R
m—scifiE RELATOR(a,0) RRER « IKBI TR REBBRRE

b ik, MALE R B N8 REON KR = .
SR AT B A A B AL R AT e
IEgTERSERYGREENLL. B THEFRY FRaREe

B R R AR R R0 E, B R X T MIRE  ABEARGRD
MIRETERE MARTERAGEWEEIR. £ HRERR

R R — A SRR 2 S BB R .
SRR A A AL | 2 WA SR

2.3 AGRBRENHERLR

O T A SRS AR 2 R BT AR RGN AE, RITUGRIRLA
SR B L.

B 1 A T L 406 B K T B TR P A RN R AR MR, SRR
MW E A, RIEESR . FERNRARIENERBRTAGEFRENR 2
5 H B e 8 A A T AN T B AR R R THEAT ) AR

FEA T R U U SRR R, B N CE RBO MR ERS AR,
BAGHHFRSAR. K—HREXRR, DARARLEL R RERXRRWEH. 4
(BN T R MR R ICRR AR RS, J MR RBUEE N A I F AR X R
R RIBR A B PR LS HE B =S AR MRS P — B R B R RRAK
AL, 1, SO SOTVRED Yy DBMS 3 R BB X AR TSN %
BB 1E.

BRI B R R DEVS e A AR B B AR
RIA R 5 B B RHEFRFMIE. B0 3% DS K, T BRI S
) RESBEA MR B MU EF R TR LA RS T

2.4 RERERGHERRLR

B2 ORI+ ST 00 T B — S P R AT 6 Y U0 7 LA R A 48 A s AT 1
BHRRSAR. & TR, W5 R ERA R B — B E RN ENE RN
e, UL B S A SR TSR, E R M R SR .

MU b R TR R B2 R A A B M AL SRR SR B — 2 B A
TE. BREMTFE—HEEERTE LRk R B E MR8 Eik TR AR A
B B R ROR T, B — IR BIRBCR A0 T RB M M8 A BB R B Bk R
B NHUE R B SRR IR A R B R & M T — RAM BB RA A S, K P REH
B B B SRR 5T O R £ 13 440 4 T SR A0 SRR
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2.5 WHHAKHERRLH . '

DA R E S HEBMARE T HBABIFNFU RS BEFHEENHABE,Z
R HART— ANE FNBRE, AR ETRBREFRT.

BHERABERITES RAPN TEASEN GBI BENSEDR. N T BN &
BB RS THEEEFRT ES AT AR ERE SR ERF SR HEF,
EATHRART R B ERSESEE LA S TR S FEBRHN, W kEARE
B2 H R RS AL '

LERIEMBN BT HARERGE L, AN TERERREHELBLABEE LG,
Btz s EFAERL, BN FEAERTHDEETRORAT R ENATRE
i X LAMBEARETRE. BRALNE—B BRI TH—STEREARER
R, N TFE—ELWAE, REEERTURN T EEME, ATH 2 E RS ELA.

3 B&

A+ T DSSSDE, 7EXT i PR R A B MR . 2B B UL AT HBBE AEHTER
B T B RBAY 4 M. FE OLIVETTI—M24,CPU8B086, =17 640KB, B4 360KB #k %
X%, 10MB BE &, 24 ¢H4TEDHLE 4 3F 8, # A MS DOS2. 1,LATTICE C 2. 13 £ 5 . IN-
FORMIX 3 % ¥(#% £ . TRUE BASIC &5 .GCLISP i& & . TURBO PROLOG &% , {KIES By 48
NBOHSEERX, RNMWEFET IGMT, M FRBRHLUEAYN CEBFSER, EXDELH
Mg SN TRANEERSEER SR CHANRAPEEARETFETENSRGEREA
R{EF. FF3UERE,IGMT 3§ DSS Ry e H A B BRI RAEEA.

g F X W
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1984.141—175.

[2] Hwang S, Automatic Model Building System ; a Survey, DSS— 85 Transaction, San Francisco, CA, 1985.22—
32.

(8] Meyer W J, Concepts of Mathematical Modeling, McGraw Book Company, New York, 1985, 13.
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Study and Development of Intelligent General Modeling Tool
Peng Anping Shen Lansun

(University of Science and Technology of China)

Cao Youjiang
(Xinjiang Institute-of Physics,Academia Sinica of Chima)

Abstract

In the decision support system (DSS) based on models, modeling is the key step of decision mak-
ing, In this paper, a hierarchical model of the computer-aided modeling process is proposed, and an
intelligent general modeling tool to be used in personal computer is created. There are four processing
systems and five phases of modeling state in the hierarchical model. In the intelligent geneml tool, the
problem constitution system is intelligent,and the other parts are general. This tool embodies the main
advantages of the modeling tools which have ever existed, and fits in with the needs of non-computer
experts.

Key words; decision sup‘port system, general modeling tool, hierarchical model.
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(BT A2 BRI F k. MR REERR, SUNE R, R IRME T ER
BERE. NATERERPEMIN BB TRHENER.

2 RBRS

2.1 (N5 |
YHF— 1 BB 2 B A H A (R T LA, XWT—106 B &K 3 FHICRNR

(EMFER),25 BB (EM BRI, WP, JE 6T (X (R BOEHLED.-
2.2 ##
RSB NS SRR 1 0X 107 mol/l, B ¥ 4R % Hi0: T {E W B B,
1. 5% 10~2mol/1;Co( I )fﬁﬁiﬁﬂi Co(NO;); * 6H,0 B & R lmg/ml,ﬁ)ﬁa\j'z&ﬁﬁ;(). 1mol/1
NaHCO,—0. 1mol/1 Na,COsZB sh s ¥ F R B it LA pH {EH2b 10. 0. '
2.3 ZRHH
VB LA 56 R » FIECR I 2ml 4B BRI, Lmi HO, FFIAN 1ml CoC 1)
B RAE, BHERN, BRRERARHEA Imt 0. Imol/I NaHCO; —0. 1mol/t Na;COs Srf B
W, AR TR A LSRR, BIEROUTRERERERR B T ~ ¢ HAFHER, U
i R AL R IR

s #ER5iR

t

3.1 {LPRIRMRERINE
iR, MR EERER H:0; 1 Col DIRKT R AHRAS  FEARERRAE
IR ITR. % Co( 1 VRN 100ppb Bf , RN FF GBI R 25:8s UUUE , HBERRE
MR 50%. LR IM BN BHN— R PCERR AL, B
I = {I‘ : =0 1)
Iy + PukCoe™™ t € (0, 4 o)
Rt 1, HA AT Bk B — RS H AR Co 4 (1) BB EWREE , Do RALER IR
k-
1T Co( 1) (5X 1070 —10~"g/mD LM REFRREML RN BRI HF
SRR kK5 45
i WP, %#%iﬁﬁﬁ&rﬂiﬁﬁ%*ﬁﬁ&ﬂiﬁ&‘lﬂséﬁj’tﬂtﬁﬁB)i HRHGELT
445nm B Ab. \
3.2 &EREFHMALNEE
# BAEEE RN E &R AR T, I Co(1),CuC 1) Fe(B ) Ag( 1) Mn(1).Cr(H)
£ He( 1 )BTRS &bk R RRBE A LR, ZF U CoC DIAEERE. ¥ Co



100 TEHAFHAXFER F21.%

CIORAEX FERBE- N TR RHLERIEHNE 0wty 1.0, H1INBRELE
BT ERAAE AR B R, 220 TFH 1.
|1 M FR KR
ERETF Co(1) Cu(¥) Fe(E) Ag(l) Mn(T) Cr(E) Hg(I)

BEEEe/m1 1X10-° _1X10=5 1X10-% 1X10-* 1X10-® 1X10-5 1X10-5
S ) 1.0 8X10-% 9X10-% 6X10-3 4X10-2 3Xx10-3% 7x10~¢

v R KXER. 1. 0X 10-2mol/1,H,02,: 1. 5 X 10—2mol/1, 0. 1mol/INaHCO3 — 0. 1mol/IN2,COy ¥ Y ,pH=9. 8
B M50, B R &R B F L BB B /NI K
Co( I)>Mn( X )>Fe(H)>Cu( I)>Ag( 1 )>Cr( B )>Hg(1) (2)
3.3 REXMNRENENEEHT®
ER IR E— S T EHE R, AR5 HESHFH
BRLEFX ULERBRESEERLHEE. S EFWEBEE N 1. 0X10~*—5. 0X
107 mol /1 F B PSHAT 0B, K H L HW B 2. 0X 1074 — 1. 0X 10~ mol/1 Y & B Fc B R e i
{E38 BE s 4 HL0, JRBES 1. 5X 10— 1. 5mol/t FE R AT AR, LB R0, 4 H,0, lEH 1.5
X107 mol/1 B, HH FALE R I KR
8.4 BRIGHEBHERELHET
IR FIBRBE A9 NaOH ¥ ¥, 0. 1mol/1 H;BO;— 0. 1mol/1 KOH B s ¥ % 1 0. 1mol/1 NaHCO,
—0. 1mol/1 Na;COs R B RIER KRN FHHEAHTRE, RRARAMRYBERE, B
A EIBREE R AR B R P B B AL RS E B RE. £ CoC INDETFHEMBILH,
MUS%FA pH 5 9. 7—10. 4 f§ 0. 1mol/1 NaHCO,, — 0. 1mol/i Na,CO; B W, fb22 5 {52 i
BHLAZHELZEEAIPUR AL 2 HERK.
3.5 EESEAMEABRENRS
RE BRI TUREMER R WAHTE, A\TTEMERE. TR REENH, 2R+
AR = B R (M BE 2 0. 01mol/D A1+ 4R A BIRRAY (R I b 0. Imol/) T4 AL X B B H
B R ARG TR Ak PO R 2R BE (WR B 5 0. 001~0. 1mol/D) IR AL F OP (KX F
19) AR R R AL BB AR R I R G3RBE.
3.8 BE Co(H)IRIRY
Col DBEFHMIRRAF AR BENBAER ERXTRIHE Col 1MLERY
B GBS RA R, ATHT Co 1 MMEA LMY 5. 0X 10~ ‘mol/t XM ERBE, 1. 5X

Loal 1072 mol/l H,Op; B W 3£ ¥ pH X 10. 0 B 0. 1mol/1
2.0} NaHCO; — 0. 1mol/l Na,COs 22 oft ¥ % ; iR 7 1B & M /¥ LA 5%
HXMEEERRN L0, B TFREBTRE, B Co
tof CROIRBIA R BLR » B I\ B K .
3.7 BIFE Co( BN TIEahE RIS HR
-:.'.o 5% BAGEEHFEHTRE . 2HBE (1M TH ,
LogC (8/nl ) HIZR (B 1), g5 REA, & 1.0X 1072 —5.0X 10" "g/ml &y

B1 e Col IWBEBEM, FRHBES Co( 1 IRERRIFH
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SHEXR. HFUZTAGESWTHMEN ERRERZEA TG E SO HR, NA kiR Y 0.
0lppb Co( I ).
3.8 FTHRAR
SHE = FARE AT RIERBT TR SRR EEEBRIE R & Ex R
SE Co( I )HEIFHEREMEE 2).

2 AARTFHTHHL
(Co(I1) ; 10ppb)

;14 S E R (3 3 HEER

FRNF (ppb) %) LAk (ppb) %)
Ag( 1) 1000 93 Mg(1) 1% 108 103
AsCE) 250 93 Ni( ) 500 105
AI(E) 500 97 Pb( 1) . 1000 93
Ba(¥T) 10000 101 Sn(1) 1000 Coel
Bi(H) 500 105 Zn(1) 500 108
ca(1) 10000 109 POI- 1X 108 101
Cd(I) 200 91 S0%- 1% 108 108"
cr(n) 500 96 clos 250 95
Cu(t) 150 92 C:0,2- 1000 96
Fe(X) 500 92 P 0. 014 103
Fe(X) 1000 94 c- 0. 054 91
Hg(E) 500 95 Br- 0. 014 104
La(8) 100 110 - 1X10-4M 103
Mn( 1) 100 98 Cit 0. 001 98

3.8 HEER

HRAGLEHRBTRZ - EXNELARFHRE  BXBREEE B AIEARR
RERENEVFERTEERDREY. AGHARBRETARERN, MEHNETREH
SREYE. Bt AR ST ENENEGRAEERL. '

nHEFREFEN BFEER ANGFSPETR. XETROBEF LIS 0. 001mol /1 £
FrERERRR BB, T 0. 001mol/I A FFIRARIR &= 5 X M M EH BIR- S A E- 8 (O LER KR
BER /N

PR LB R B %2 - T 0. 5mi IEH A ML #8 #E &, F HNO; —HCIO, B 3R Ab BT , B & 50ml
ARAF 0 1. Oml 0. 05m1/1 {9 FFRRRBATE W, LARRRR A1 40 A7 MR oH {EDh 6, B ERIBE.
BXBP R E MR AT RIEREE, Fh THEMERE DS FTRPE CoC 1MWK, ATt
HUAMEFHO SR BT IELRESROTRE, ROFAARTFREOEHER (AAS) L
BHEERETAIGRNT RS AR, AWM TEN ALEERESROSFTERELRMN
Iq].
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%3 HooFux _
. AR PESR GERT HMiRE  HEHERR  AASHTER
(ppb) By  WEWG  BESE@Em  Co(T)(ppm)
MA 7.4 7.2 7.0 7.3 7.3 7.2 2 ' 0.72 0. 80
mi%¥B 2.9 3.0 3.1 3.2 3.0 3.0 1 0.30 0.30
m%cC 3.2 3.4 3.3 3.1 3.4 3.3 4 0.33 0.36

£ F X W

(1] BRI B /AR, RE B2, 10(1989),241.

[2] FLEEH, BAMBTROE R AEBRIERE X, LA SR, S5, 1982, 269.

Study of a New Chemiluminescencé System of

p -Aminobenzene Sulfonic Acid-Hydrogen Peroxide

La ‘Xiaohu Lu Minggong Yang Xiaohui Yin Fang
(Depqrtment of Applied Chemistry)

Abstract

The chemiluminescence of p-aminobenzene sulfonic acid-hydrogen peroxide was studied. The fac-

tors which influenced chemiluminescence intensity and the catalytic efficiency of metal ions were tested
and discussed. A novel method for the determination of cobalt, which was based on the éatalysis of
cobalt, was developed. The concentration range of linear response is about four orders,and the det

ction limit is less than 0. 01 ppb Co( I ). The proposed procedure is applied to determine trace cobalt in
normal human serum with variation coefficient of ai%. The obtained results tallied with those of AAS.

Key words; new chemiluminescence system of p-aminobenzene sulfonic acid-hydrogen peroxide,

chemiluminescence,cobalt.
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’Iﬁf*% o-Fe,0; ﬁ*ﬁ;éﬁﬁaﬁ 9‘3

R ¥HEX

GINRESTRR)

" ®

% T 1M Fe(NOs)s Ki& wk it /K8 4 439 5) Wi 75 o-Fe, O3 M $x T8 S MY
HEAXE,LBRTEANOBARELHBROAAGHEFRXFRETHRERLLE. RBER
B\t F NaH,PO, & ,Fe(NOs)s /4% % A2 46 R & (0. 2M) #v 42 43 /K 4 8 18] A (5h~
Th)THEFRELE R THBIGIGMEN o—Fe,0s M F. ZAHRHFFHAF
NP sy T A EX 8 &K, TR BEREHE T K

K :  o-Fe,O5, MisR /5 M4 F, &8 /KM 1k NP Ady.
pEES}HES . 0611.4 :

1 5%

EATRARRE REMBFEZNT . & FPHRBERF, BETHLAETE v-Fe.0s
Tk GEER, MH—-SRBEEN THERBEERIRETH CREENEL DRMA-E
BF,BARIRZHTREMEAYBEER F v-Fe:05,Co-y-Fe;05,Cr0; ,BaFe O, & B R &
L BAER F Fe FeCo FeNi,FeN BB F T £W MR, BT BFHERY.

T4, B S A FIF FeCls BB MR A M RF S IR H RIL KB G o-Fea0s B2
FU1, TG A EARAE AL Ttk TLIR NP v-Fe,O, BB {H FeCl MMM 1R
BE 84 (0. 04M) , i S BRI T KB R & (24h). EMER A A Fe(ClO)), 3B KR
BB ILH o-Fe,05, H TR S BB (HX R RABR, b L AL,

AT FR RN EOS A KR RN TF , X Fe(NOs)s KR RAKBHEHIH
BRI a-Fe,0; ﬁﬁ?%gﬁ%wﬁlﬂ%&ﬁ?%%#ﬂﬁﬁiﬂﬂi&ﬁT@ﬁﬁﬁ.

1990 4E 2 B 27 HikH.
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2 38

W ALK Fe(NOs); » 9H,0, ¥ HNO;, NaH,PO,, CtCl; + 6H,0.SnCl, * 5H,0.
K.Cr,0,,95% Z 8% . ¥4 A « R Rik5H.
R R T AR &M ITZEME o-Fe0; B H—RRAZRMBEM
o, W R B E P M PSR PIfE Fe(NOL) B W BE BOK I8, B SR B B A9 Sh A FF IR 8. /=,
B —E & Fe(NOy): W T ReAr P, NS R, ZEM B RIBE AR KB H=,H Fe(NOy);
BHL,BABHRANBRBAS T ARERFNNXKR SRHENTY, 23 B%%E, K
LEBERSBE 5K LBEP ST TEM . R T (110C) H G {E XRD #14%
E. '
2.1 RBKBEHAEH SR HNEE .
%1 BEAREKBFERMKBERETER=DHYAAMER.
¥ 1 Fe(NOw,s RE&AMEM M =ik Yoh

x
No. Fe(NO;)s HNO, Pop—. KIWEEE  AKBAfE i YRR
) D) ) (h) XRD TEM
1-1 0.05 0.025 BEGFHAL 9542 13 a-Fes05 Eﬁﬁ(’”;ﬁ’”’
a -
1-2 0.20 0.10 A EICAGE D 95+2 13 oFO BB ERNABRE
o-FeOOH OF
1-3  0.04 005 WEEFANBHEFEESE 10721 6 a-Fe>03 R BERE
=4 006 010 BEERWBEFERE 107£1 6 o RR gy
a-FeOOH

» SEFE 1 TEM B 8E

F1FHESEEFHYME, £ HNO, KEEE X G TEEMHE o Fe.0., EHHEM o
FeOOH ; #5 HNOs ¥R EEEME , F MR A B H o-Fe,0s.

MR 1 RATEH, 7E8 KA HNO, YRR T , ZE 40 75 FF CPR S 70 6 28 (B0 L A4 3h 28 FF B3R
BT (No.1—1,No. 1-3), A BB FERATE. M HNO, IEEEN, BEHAMERSHFETH
BRI BRRIER T 5B E R AT RAE T AR N FRE .

& 1o PR TR KN 0. 40um, KiGMBHH R 1.3 1.

2.2 NaH,PO, B0 A X & K 9580820

2.1 ERAERE E, AR B Fe(NOy)s ¥R (0. 20M) , BF 9% NaH,PO, il HNO, flA
BB FEKOEHE.

2540 SCIR 3R FH % B [B] L A0 ShAS FF BSOR 8 K AR BEER Y 107 £ 1°C, /KRR [E] 2 24 3h.
Wty LB, A 0. 05MK,Cr.0; i & , MIE B WP F* S RS BB BN E Y AEMRITE
HAE TREFEMAFELARLE 2 _

MERZERESH=YHRY XRD EHER A G ENBETEE R ERFHAS o
Fe,Oy fiAY. [ 2 & 2—4 S H R XRD H#.
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& A 49 w-Fe,0; #t42-F TEM B2 5
F 2 NaH.PO, fv HNO; 7o A ¥ #7872 g 45 # v

) 1M HNO; - 0. 25M NaH.PO, ERNTFHEN SRETFHER iR
A & (mD A # (m) XRD TEM %)
2—1 0 2 u-Fey 0y BB 82
2—2 5 2 G-Fea0; MR 52
2—3 10 2 -Fe203 R 10
2—4 0 3 a-FeaOy R 50
2—5 5 3 o-Fez03 e i 35
2—6 10 3 a-FeaOs BERTE () 24
2—7 0 4.5 AT 0

*  ANFME L TEM B8 K

F 2 FIAE RO BEE RS s00mL.
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NE 2 FAFY, NaHzPO. HRIIABRRE, AR T i 8 LB K (TEM S R) . B4 /L
a-Fe,05 B F B = 3 & £ (B Fe** [ o-
Fe,0s 35 4L B THE). HNO: A B, %
NaH,PO, MMA B—EMHR T, Xt & 8K
, TR T BRH, RN TRk
2 2—4 & Ke XRD Hi# & ,
4 K B NaH.PO, MABHE —EH
L, KR 2X 102 M B (No. 2—7), BISZ &M T /KB R & 4.
2.3 KfEEEIX = R

HES RS AER B EREN =, RIIFR T 580 KRR N B B/ XE B9
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fRIBAEN 10741°C. LRERAEK 3.

3 RGN 2 F Yok
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I.SIO

3—1 3 : a-Fe:0s -3 35 AOM 50

3—2 5 a-Fe;03 ) HRE 62

3—-3 11 a-Fe;0s &kﬁﬁiﬁ(d) . 67
» MR FE L & TEM BH 5E '

m% 3AE 1 TFH, KB EEKD 5h BUF, &R o-Fe0s KL ERBE D HEM
BTN BERR,E 1d PREFRBEHRO. 40um,i§&jb 0. 10um, BhEL R 4.
2.4 HOAREE SnCl, F0 CrCly M4 K FHERAI R 0G
SE0 2 S 6 B (6] 9 B9 B AS FRIBCR 58, 78 107 £ 1'CKAR 4h. @H&Hﬂ@ﬂﬁ%iﬁ*ﬂ!&&#%
% 4.
x4 mANFE SnCL fo CiCl, # £ A2 F 65 Hoh

No. B OB o4 4 4 BRRTFER R FHRAR
0. 50M Fe(NO3)3— 0. 00054 BARARILA  SntXRT
i—1 a-Fe:03
SnCly—0. 032M HCl R4 Hg K. EHAH
0. 60M Fe(NO3)s ERBERER, Cri+ A H]
{—2 —0. 0004M CrCls R mgss a-Fe203 HaEHs
—0. 0434 NaOH BRERT. - RGBT
3 itig

AT N, F I Fe(NOy)s 7K I BURIAK B & 2 IR o-Fe.0s BT, RN 2 T H

A Bre.

1) (2) 4
[Fe (006 7 ——Z2. ke (0H)s ~2 2. o Fe,0,

© fEFRIMA NaH.PO,.SnCl, B CrCls {4 T, — & #J HNO: 2 453K BE R (L AT 4E 1538 S U BR
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T R T AR SRR R , BT 45 4 K M RTY o-Fe.0s BORTE S O IEH. S E
Wb B FFROFHE & R YR T RSB

Matijevic 25 A3\ % Fe(NOy) iR BERGF 0. 04M B, & LM RO R FHE R AR < B e 5 2.
A3 E B , 72 15 NaH,PO, S5 {54 KB &4 F , B E R 6 F1 HINOs 41 , 105 4R T LA 76 8
B EHA AT B T LI Fe(NOs)s AR IR (0. 200 ZE 8 4G R [F] P (5h~T7h) & R,
ST SR A MERTY o—FeyOs BB T |

T3k 9 HNO, ,NaH; PO, ,CrCly 345 4 4 1 A2 B W T A (B F o-FeyOs 5 T X4 1]
B PE LR R FE L BO3E T G A9 AR 4 46 3, #9844 4 1K 9 PBC 1A (Periodic Bond Chain
Model) , £ A K AR B HT FIRAL 2 R BB B 7 11, T S ST L T8 BB R BT
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B T o 8 151 4L 69 3h 25 SR8 7 B T 4R 5 % AR OB R 9 WA B A A XESE 30, S BR L T b a4
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The Synthesis of Ellipscidal Hematite Microparticies

Ren Fumin Zheng Huanxing
(Department of Materials Science and Engineering)

Abstract

This paper studied the effection factors of the synthesis of ellipsodal hematite micro-particles by
forced hydroiysis of ferric nitrate at elevated temperatures. Differences were compared between hydrol-
ysis in an opened system  (with boiling and cooling equipment) and hydrolysis in a closed system.
It was found that by adding a small quantity of phosphate ion into the former system before ageing,
ellipsoidal hematite micro-particles of narrow size distribution could be obtained in higher ferric nitrate
concentration within a shorter synthesis time , which is advantageous to the production of NP magnetic

particles by a new synthesis way.

Key words ;  hematite,ellipsoidal particles, forced hydrolysis, NP magnetic particles.



B21851M ¢ B o R K B % 8 Vol. 21,No: 1

19914E3 ] JOURNAL OF CHINA UNIVERSITY OF SCIENCE AND TECHNOLOGY ~ March 1991

Nd ¢ (n —~C5H5)3 o 0C4He i B 4
5 % .m%r ﬁ%% o4 X

L chEREEAR® (EURERE)

o g«'i

A x%}ﬁa-aﬁi%%&}%mﬂlki%% Nd ¢ (7*—CsHs)s » OC\H 89 & 8k #.

.M*E,-T-#ﬁaa# B R Pz./n,.axe,zit& a=8. 429(9)A b=24. 637(9) A o=

" 8. 276(4)A , f=101. 52(5)°,2=4;V'=1683. 84 °,De=1. 61g/cm?, F(0,0, 0)=812.

 ORERIFEAR SR RAI N SRR 118 ARETRRA AR AR LR

#] R=0. 038,25 R A T Nd—C(r*) &§-F 358K R 2. 766 A. ENHTFTRA—-4Awd

R, x&/\aﬁ:#iu_./:\&iﬁﬁréﬂ"u#—-/‘ﬁ.k%&ﬁmlﬁ* aaﬁfﬂw,
Nd ﬁ%&t—?‘l"u

R TR, maaa..ﬁ.wm Nd. - <n _CsHs)a ocame

| TPlifﬁ%v orar

1 3l%

TR WL ERANERERERIRANGER, ERBRYSAANAY
BERNFRSXZ— EEHRERRISRANLAWENRR. ELELR, 0L
'AXREHERRELHAAD. HT NG EFRE NG LR, Wone $ATRT Sm -

.(CsHs)a ﬂ@a%{***wm,liums %AEP%T (CaHr)aNd ﬂ‘]fﬂ‘*%ﬁts] ﬁﬂ&fﬂ &ﬁﬂé]”$fa
#ENd- (7 “‘CsHs)a OC4Hs,#}§$é‘ﬁ X %%ﬁ%ﬁ&ﬁ%?’?aﬁ%‘ﬁ

:42,. ;g 4   .

ﬁﬁé‘l?ﬁﬂﬂﬂ%m Schlenk AR, E?ﬁfi‘lﬁ%ﬁ#‘?i&"ﬁ fﬁﬂié@_iﬁﬁ%&ﬁiﬁkm
ﬁ%%ﬂ%ﬂ‘] TR 2 B /R Y CpsNd 1 CIC;H,COOH & F THF &, EE R T HHR K 480, Bl
: %“‘ﬁ&ﬁﬁﬁ@. ﬁE%%ﬁﬁliﬁiﬁI%?ﬁm BREMA— ':EQ#JIEB#,% ﬁ?‘%ﬁﬁ% ¥

: 1990£,€ 1 5}1,843 ;&;!fJ.



110 o TEAFHERXEFR SRR R E 2

S SCTR R THE BOA MW, 10050 1 T 8 M UK A o 7 T 4 B 7B 25
Nd o (s—CsHy)s + OCH k. AIFRRN AR SERBESHTARR. BELTH
HIRIE, RATR I NA « (1°—CiHs)s + OCH, RITE M FTBE 2 J5 fn F B L)
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c4 0.226(2) 0.7071(5) 0.638(2) 8.2
c5 0.211(2) 0.7252(6) - 0. 483(2) . 6.6(4)
c6 0. 250(1) 0.6212(9) 0. 197(1) - 8.5(¢5)
c7 0. 137(2) 0. 1628(7) 0.382¢1) - 6.8(4) -
cs 0.015¢2) - 0. 8649(7) 0. 582(1) 5.6(4)
c9 0. 009(2) 0. 0829(6) 0. 371(1) 6. 1¢4)
c10 0. 341(2) 0.5739(7) 0. 198(1) 6.7¢4)
cit 0. 223(2) 0. 3564(8) 0.614(8) 10.5¢5) |
c12 0.272(2) 0. 3450(7) 0. 460(2) 12.6C4)
ci3 0. 341(1) 0. 3936(9) 0. 390¢1) .- 10.2¢5) .
cl4 0. 322(2) 0. 4302(6) 0.518(2) . 6.3(3)
cis 0.262(2) - 0. 4041(8) 0.643(2) - 8. 1(4)
~ Cl16 0. 003(2) 0. 5467(9) 0.785(2) . T 8.8(8)
c17 0.263(2) 0. 5706(6) 0. 784(1) 6.0(3)
ci8 0. 080(1) 0. 5664(7) 0.590(1) 5.2(3)
c19 0. 410¢2) 0. 056(1) 0. 632(2) 12.6¢5)
HI  0.38C1)  0.773() 0.31(1) B 161
H2 0.42¢10 - . 0.238(4) 0.48(1) - 5(2)°
" H3 0. 41(2) 0.71(2) . 0.75(2) 7(2)°
CH4 0. 14¢D) 0. 689(4) 0.69(1) 6(2)*
“HS 0. 11(1) S 0.721(4) 0. 46(1) ST
H6 0. 14¢1) . 0. 620¢4) 0. 24¢1) 8(2)°
H7 0. 16¢1) C0.204(4) 0. 41¢1) 8(2)*
H8 0.10¢1) T 0.845(4) 0.52(1) 7(2)°
Ho 0. 04¢1) 0. 960(4) 0. 63¢1) 10(2)*
K10 0.29¢1) 0.534(4) 0.25¢1) e
HI1  0.33CD) 0.830(4) 0.81¢1) 11(2)*
H12 0. 23(1) 0. 305(4) 0. 47(1) 8(2)*
H13 0.11¢1) 0.912(4) 0. 17¢1) 4«2)°
H14 0. 35(1) 0. 479¢4) 0. 53(1) 11¢2)*
H15 0. 22(2) 0. 421(4) 0.75(1) 82"
H16 0. 10¢1) 0. 455(4) 0.20¢1) TR
H17 0. 30C1) 0. 596(4) . 0.81¢1) 5(2)*
Hi8 0.96(1) 0. 399¢4) 0. 41(¢1) ‘ 8(2)*
H19 0.41¢1) 0.042¢4) 0.58(1)  °  6(2)*
H20 0.70¢1)" 0.576(4). - . 0.20¢1) R 14332
H21 0.10¢1) . 0.538(4) .. 0.51(1) ) 5(2)°

« AXEFRETESNRERE



nz TEAFERRFER . ¥a #

2 #AWL)

KF1 HF2 @A KF1 KF2 841
Nd 0  2.533(0) Nd Cl . 2.770(8)
Nd c2  2.771(D) Nd C3  2.756(7)
Nd C4  2.763(8) ~ Nd C5  2.767(8)
Na  C6  2.768(D) Na C7  2.766(6)
N  CB  2,759(6) - Nd co  2.807(D)
Nd C10  2.795(8) Nd C1l  2.725(9)
Nd Cl2 . 2.751(8) Nd C13  2.757(7)
Nd "Cl4  2.788(8) Nd C15  2.741(9)

o C17  1.476(D) 0 C18  1.464(D)
c1 C2  1.388(9) c1 C5  1.341(9)
c2 C3  1.369(9) c3 C4  .1.378(9)
c4 C5  1:383(9). c8 C7  1.455(9)
cé C10  1.390(9) c1 C8  1.418(9)
c8 C9 1.344(9) co C10  1.286(9)
ci1 Cl12  1.29(2) cu1 Cl1§  1.23(D
c12 C13  1.40(2) c13 Cl4 1.38(2)
Cld = C15 1.254(9) C16 Cl18  1.495(9)
Ci6 C18  1.377(9) c17. Cl9  1.47(2)
Nd Ringl 2.51§ Nd . Ring2 2.519

Nd Ring3 2.516
Ring A RF 0

B3 HAO ,

EF¥1 H¥F¥2 HEF3 sHO EF1  KF2 ®KEFs #/8¢
) Nd ct 116.0(2) 0 Nd c2 115.7(2)
o Nd c3 87.9(3) o Nd c4 71. 4(2)
) Nd c5 89.1(2) " 0. Nd c6- 84.5¢3)
o Na . 7 114. 8(8) o Nd c8 - 123.9(2)
o Nd c9 98. 5(3) o .. Nd C10 - 77.8(2)
0 Nd c1 124. 4(8) o Nd c12 108. 5¢6)
o Nd c13 ‘81, 0(3) o Nda c14 82.2(3)
o Nd C15 107. 4(4) c17 o c18 107. 9¢5)
c2 cl c5 109. 1¢(8) c1 c2 c3 107. 2(9)
c2 c3 c4 107. 9¢9) c3 - 4 c5 107.9(8)
c1 cs c4 107. 9¢9) c7 c6 c10 106. 4¢8)
c6 c7 cs 103. 6¢9) o c8 c9 108. 6(9)
cs co c1o 112. (1) €6, c10 c9 110. (1),
c12 cl1 C15 111. €2) €11 c12 ci3 104. (1)
c12 cis cld 106. (1) €13 cu c15 105. (1)
c11 c15 cu 114. (1) c18 cu8 c19 106.7(9)
0 c17 c19 103. 8¢7) o’ c18 Cl16 105. 2¢5)
cl6 c19 c17 108. 2(9) ' o
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Crystal Structure of Nd - (7]5"‘C5H5)3 o OC,Hg

Shi Lei
(China University of Science and Technology)

Shen Furen Zhou Xigeng Ye Zhongwen

(Anhui Normal University)

Abstract

The Crystal and molecular structure of Nd. (ns-CsHs); « OC,H; is determined by X-ray diffrac-
tion technique. The title compound crystallizes in the monclinic system space group P2,/» with cell di-
mensions:a=8. 429(9) A .b=24.637(9) A .c=8. 276(4) & ,B=101.52(5)°,Z=4,V=1683. 8
A% D.=1.6l1g/cm?®, F(0,0,0)=812. The stucture has been determined by the heavy-atom method
and refined by full-matrix least-squares procedures to an R factor of 0. 038 based on 1728 independent
observable reflections. The results showed that the average Nd-C(%°) bond distance is 2. 766 A . The
geometry around the neodymium atom in this structure can be described as a tetrahedroid, with the cen-
ters of the three cyclopentadienyl! rings and an oxygen atom forming the apices of the tetrahedron. The

compound Nd « (n*-CsHs); »+ OC,H; is a neutral monomer.

Key words . crystal.molecule structure,Nd « {#°-CsH;), « OC;Hs. heav-atom method, tetrahedroid.
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(1] RG4S, ERAHILE, TH B8R 8Bk, 4L, 1984, 906,
[2] EXEHEILR, LEFNEEFTEHCH, LN, 1980,954.
[3] RUERY, A BRANERILSERMAZ &R PR $H3% 0 B, L3, 1987, 52—56.

Synthwls of Intermed1ates of Dlphenoxylate by
phase—Transfer Catalytlc Reacuon o

Zhang Guosheng
(Anhm Tradataonal Chinese’ Medical Coltege)
L . Zhang Maosen ’
(Ckma Uswermty of Scteucl and Teclmobgy)

Abstract

A new synthwis method for mtermednatos of dxphenoxylate by phase-transfer catalyyc reaction is
developed The yield is raxsed from 34 6 / (by the ongmal metho&) to 7 2 4 / under ‘the 1mproved
reaction condmons ' :

Key words; intermediates,phase-transfer catalytic reaction,diphenoxylate.
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An Experimental Study on Wood Ignition

Wang Haihui Wang Qingan Huang Lizhong

(Dept. of Engineering Thermophysics)

Abstract

An experimental method is introduced in this paper to study the igniﬁon process of the wood. The
basic rules of wood ignition in different thermal sources is explored. The main characteristics to indi-
cate the character of the ignition are found; the heating temperature and the igniting time. The paper
also analyses the relationship between them and the influence factors. This sinks the foundation for
theoretically establishing the ignition model of wood and other similar combustible materials. ‘

Key words: pyrolysis, the heating temperature,the igniting time.
/
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Analysis of Hydrostatic High Pressure Vessel
Blowcut and Its Avoidance

Su Fang Che Rongzheng
(China University of Science and Technology) . C -(Institute of Physics, Academia Sinica)

Abstract’
This paper examines the composition. and ha@nms of alloy, centre symmetry of hydrostatic high

pressure vessel, and load distribution to upper and lower cylinder, and explores the causes of two '
blowout accidents in the vessel with 3. 08GPa hydrostatic high pressure, with the data obtained before
and after the explosion of lower pressure bar. The explosion was due to ; (1) the wrong choice of alloy
for the upper mushroom and the inappropriate thermal treatment which led to the failure. of Bridgman
sealing package; (2) unsuitable selection of material and inappropriate forging and tempex:ing fqr the
lower pressure bar, inducing microscopic crack under high pressure; (3) the absence of slideway ébver
and positioner of the lower pressure bar with toolarge a radius of the: concave and convex spherical
surface spacer so that the center symmetry of the hydrostatic high pressure vessel is not good; (4) the
fact that the unholding area of the sealing sleeve is too small and this easily creates a lafge difference of
oil pressure between upper and lower cylinders,and then causes explosion of the lower pressure bar .

Besides, corresponding precautions against the blowout accident are suggested here.

Key words: high pressure vessel with liquid medium, Bridgman sealing package, blowout ,ahalxsis.
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System of Computer Assisted Diagnosis
and Treatment of Vertigo

Liu Xingzhi Fu Tinglaing He Wengxiang
(University Hospital) (Computer Centre of USTC)
. Gao Shuchun

(University Hospital)

Abstract
-

~ This system, which synthesizes the experience of experts and various advanced medical informa-
tion,can realize the cooperation among clinic departments through using a microcomputer to complete
the whoie procedure from diagnosing to producing cure method. The system works on weighted addi-
tion, -algebraic addition and character addition with relevant diagnosis message coded in computer lan-
guage. It adopts Chinese character display and symptom code input for efficiency and Convenience.
The system has been used in 410 cases with the success rate amounting to 92. 4%.

Key words; system of computer assisted diagnosis and treatment, vertigo, weighted addition and
character addition.
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