H23EE 6 1 K F 8 & % & R "~ Vol.23,No. 6
19894111 Atomi¢ Energy Science and Technology . Nov. 1989

INBYE 43 MR *He/‘He ILTHOEE T3

BEE FNE R0

(rp B R F R R 2 BT R, AL 30

B4 -

(BRBRRHUEGTE, 30

SME R, SRRERLE, BTt RERE, HEVMBIXIH(CAD),

—., Hi =

ﬁﬂﬁ%_l*’f_\ﬂh?éﬁﬁkﬁ:/‘):‘/" PIBE, BEIMATER, MBS R IR R
EPREEAER, He &&iw, “He/'Pe thiH2y 107°; M5EE0R Mserdh. B HAMET.
%@Fﬁ whirhE ﬁjZH'J, e, “He HIEZ) 107~107% REERIEHIBE S5H5E S AW

WA, TR E ORI M R A A A S AT R R, IRERS
ﬂP *He/'He EI’JEHE%%ZE 1.36 107", M TRRAFIRIEXHTIIRAFERIGE ., H
FEHHW. HTRHH. FERELRESRARREEL, AR AERITRMLRBRE
IR, 2, STXSRE NERNHRE LEMNERERS EREP B0, mERENR
R, TERRLRANERMCERETEHES. Mefst. Bk, BisE—HE s,
AL, BRME, OrERRY *He/'He BUISTHE—TIMA B IIE. Ak, ﬂiiﬂfl\ﬁmﬁ%f
*He/'He B IHE FILE T T HIT.

ARERFEHZRAABRGESmo PR, WEHES ] *He 55 ‘He iy A
T~8 A BCRS, TiBAARILST 3 fkef LIRT *He 25h 84 HD 5 H,y, ER1MIENE
EE T He, Ho He R FERIFHR P BERYG, RARE, X He WTHRAERK, AT
HEHNE "He, B50% *He 5 HD, Hy 533F . ZHMB/DREZETE 6107w, HGHERK
B R ESPRAT 512, AT RS0/ E RS M, FCRETH WEARMHEIX
*He/*He [k, AT *He (4% HD 5 H,) 5 ‘He #5347, J5% AT He 5 HD,
H; 23 %7 . ‘

=L R — o
A R A R R EE R A, BORRT R, RERIEEE
LER B RB BN, ‘



. 66 *

1. 5464848

&H%ﬁ&%ﬁ?ﬁh,mbu&ﬁksmlIh%%ﬁﬁﬁﬁyﬁ¢%k5ﬂﬂﬂw
xR %K 0.002468, *He 5 HD jA]2 0.001955, M *He, HD, H, #fERIME, 5
JRESHERAT 512, HEXAZERIM T REZBRK, B i{ERm A r *He 1 ‘He

oA ES. HRRIEHNE FRFRSESNMERS, 2HHET *He (B4 HD 5
H:), ‘He LK *He, HD, H; 047, ZIIEBMITHEE, XHETRAXNHRRGEH, &
By, LARMHAETEFTRMBRER, ERISREBEFT2E RN,
2. BEFEE&H
BaR B IR D8 AT DR S (LB M R B, [H51 0 RN TR M /hEsi el

24
s 0.0;cm, g 0,40cm, z P A 9.0 mrad,
y P _E# A 4. 5mrad, MK 3.0 KV,

3. MR—RBETFEFSH

ﬁ&ﬁ%ﬁh<@ﬁHDﬁﬂoSﬂh%%ﬁn%ﬁﬁﬁﬁﬁﬁ%%mﬁﬁﬁ(xﬁi

) BLE, [RIRERE G o s B — PR

FEdh o He fi ‘He =R M 22805k, AT R BRI IERE ‘He Bk R *Heit

%%%%m,ﬁmﬁﬁﬁ%@m%ﬂzammom$@ﬁ$k,%ﬁ%@%ﬁﬁ@%,ﬁ
O HIEEEES R,=6.0cm, FrEMRERIEEEB, =2285G,

M & FE B ARRG &M, TUAEIMIE U RIE U SO REREER Rl -

A b ZRIXFRK, | .

Lai=ln1=1lm= Rnctg($n/2) (1)

Gmi HIREH, — BARIE DU B AT R TE . 2 Sm=90" B, H, ASHMMERY, X
TR, FREERILEGE, SN ¢m=90", M l,=6.0cm,

FIH 50 CAD #fif2 TRANSPORT-EM/PCI 55 1% T A AU SEAS L, JE M e
BARERS KRR R, TR 2 % 1 Gi=0.8cm, B i JLBE W=

2.2Ccm

4. BR—BRBEFAFEE

Y SRS ERIT *He 15 HD, H, B34, BREEBERATE AR, BE
KRB, BRI RSOTES (L > s12) SR, HTH HAEA
— b, LR RGO R B AR, DT B B A N, S TS e

P=REAH/ R FAXETHR RS, RENRBIBRERAWLE 2 L BHPHE,
() FTHRGRE n B TRERGEHOWREREE, HTURONLERE,
HERHBNAEIS SR, bR FE LSS4T ARR S,

-

D sy e, HRIKT REE. SABEI PR GRPEHER, EE T M THRTRE.



Bl’R)ZBO[l— n(

R—R
Ry

) e (TR

R Bo Bl Bo ReMREEIREE , n hInBeRE, B b=
PRA R WX R RS S Rk ki 0 PRk

P—1

d1—n

R,

) S+

2
>+...

]

67 »

(2)

WAL MHREHT, W

@3J .

K o1 AW, v RA-FE, TL Zn>0.50, PEWVEERS. H o HREHLART

KK, HAB—RRFAENE, REBELR YR, RANEREN,

2 >0.8 B, PIEBARKES, HAZGLKEBECELES LR,
B, BB n=0.75, XHALLKEBN,

f& .
(@) A K RIEEE R,

F 60.0cm Hjﬁ’j%ﬁf%ﬁ*ﬁ‘:”l

l;n:RmCtg(—‘/ 1—n ¢,/2)

1—n :
M (@) RFTIR, L, BEE n 3Rk, BoME s At ok i bl 1. iy SR,

(4)

LAFBIRX

Byt h BRRIRST #4010 By 4

JERSWRE Ry RIEE ., BTFRAPEN B, R
WBERTT KA, (HR R OHRR S RGER MBS R A W S AR S E
B, 858%IE, BN B,=15.00m, WFRAZSAFHEE BBEHREQRIES RS

721 &

G i

Y %

Tabis 1 The parameters of system

Rl R SR W& Fo% BARSE
' IRgske R, 6.0cm 15.0cm
9r 1% #% f én 90° 180°
# W W 2.2cm 5.0cm
T SkEE @ 0.8¢m 2.0cm
% BB E 0 0.75
POEBRRE B 2285 G 914G
W5 5o BTk R e 6.0cm 30.0cm’ » \
BRESSHERLRERL 6.0cm 30.0cm
RGRRE ‘ 1.28m
TEAR B RAL 2R e K 4 3K JE 0.16cm 0.76cm
o HRER AR ARLEE 0.48cm 0.96cm
BRI R A 0.53cm 1.92cm
Ry ik P — R 600 5400
] “HBER 250 3800

(3) HHKRER b —IOEUTHRENRANOREE 6. Tk, B @ X
%%%%Eﬁﬁ%%¢m%ﬁ&ﬁ@koﬁ%ﬂ%ﬁ¢%¢m§ﬂﬁﬁ%§ﬁﬁ%ﬁ&ﬁ$
BT RGEKBEOEME SRR Ik, FiH, ARRZEFAEDBAFITRE
MRtk . MBI $no=180°, XHF 1,,=30.0cm, M ASFMEFA, AHTH/ME

kRS,



- 68 -

4) BREEE W, 5THESKRSE G ABIURNGREERN %, W, 56,5
AN, AW g BRIBREERTE T ER X b, G 08 R R g
ﬁW%ﬁEk?ﬁﬂ%@%ﬁ%%%kﬁ PAB D SR #i k. #RAERTE CAD %l BitE

R, WEREILEW,=5.0cm, TIESBEEEG.=2.0cm, @%,%%%*%ﬁ%&ﬁ
E%mﬁ

5. RSB EAFEMERE

REMEEREHRRTE L R 1DFIHTRENN R REEREFSE. &2 5H
mﬁﬁCADﬁ#@ﬁﬂ%ﬁﬁ%@ HLER B, REN— ﬁﬁ?&ﬁm%ﬁﬂu
artEREHR IR K,

L ——
, o 3t '
wm | Fist — : ,
L BEND BEND
" - 1'm2
T TS
, y -
B 1 RERAREN Kz xRzl
Fig.1 The general sketch 'of the jon optical system Fig.2 Beam envelopes

=, REHZHoe %R

THEEREZRTNEEATEABEARSE. “HUF R, RNETEERT %
RPpsh, BEME_RRE, KMNREMAFERIE TR, SHEPRE 00 24, &
R ER, Bt ZRRZOBEN TR bl e REN B2 T2
HEM, '

Bl E Ry BEVUBIERSRRE, FIMMgGEHRTE. IR @BEAN, WD
Rl 5B MEATUEEL Ry &, R A Fm n FRERB A(z:/250"y" ¢76% ) iyH1)
B8, BB, WEL“%%%*%?&%EL%&%&%U%KEN%E Ay +

;? . MBI RGN EEREIUR A, NEIA S RAEFEE, SRR

AIRE, %Tﬁﬂﬁﬂmﬁﬁﬁ%,ﬁﬁfﬂA§A§ﬁﬁE(bﬁﬂu%ﬂﬁxﬁ%ﬁ
W) LS ERNEERBTMLGTRE, &,



(1510‘1 Al Knl + aA] ==K

TR, ok, et S0
| 04, . 04, _
.{Az0 +5‘KMA aanK 0

i, 04, 04,

[A,,,0 T IK"1+6K K+ =0

*fﬁéﬂ:ljﬁzjﬁi&ﬁ BT R B E R ZFTRM K, 1, A A s AR hEl
AT PR EIRS R r B A R TR R ZERMHGEE, KRR 0H
JE S Mk B AE D hARE ZIRIR L B BIEA S H 4,

ARG, S i RS AEY S W ATE MR AR T AR ol Bh e B, R (2) Rk

SREGAE ST R, 30 T UORASL B 7 AR i B Kr;%o MBI AL BT

RRERET(/0%), 2 B=0.860F, BEBRES, PIHLIRI00%4, hT LRSS
RERBRIRIIESR, SOATMERAORERHGESIAS ARGy E, HORE .=

S SRR AR REREI (2/0) R (o/yVREBE, Lk R,

C SRR A OHE SRR, RERES M ICER. R AR E A IR,
Rixg CAD kb il EaE REMN, E‘I)\Vﬁﬁh%t BN W B, £ F=0.60, R=—
12 4emBER T, SRR EGERREL, ERRASSE PR 3800, 2 N EERHE
R, HAMBMHE, XTiREs, SEIHRER, RESPFRPA 250 k4, i
RER, BAMIET, “RELRE, BMER ERBES RS —% a0 ek
RS LN, RERETS, XEE RS2 ROWNBESED, =%
DL b 8 % 200 B W AT A2 = | '

g, Bl B A E :
BT AR, mTIRZERME LGSR, X BIHSHEREHEE A o (B 3 )i ZH 3

- ¥/ =X 2 e p A TR
A&@

: | — T z Gz/2= 1.0cm
-—‘._’—Ea:__JO -
B 3 $BARETEA
Fig.3 . The sketch of the conical angle error
Azg=3z'—z

' 72 5 7 FHFEFREMNESHEHEE R IXERE.
HT R AMRE, SIRTHBE o Mk $ SR T Sk 0w /00 =0 [ — BB KA >
HERGHE TR, WRGEOVHSH ORE SRR A .., WL & 2% 78
T, BRE, RESNEE U, GRE, BTREGMFHEERE, EREEAz =+




. 70 o

0. 05mm FEIR T , BT 8 2 56 5 IR 4 BERR ) PR B 3800 24, T o Mo THET R

g Uy PR AR MK, Bl Az=+0.05mm [, XEREHS AlpomF 10 o, X RHU E3HG %

g, PEREMB AR, KR T T SR BRI, Az AT B —0.01~+

0.03mm HAESEA, KM B AL, -+ 2~ —6om, JREBER T — % M9 Mg &t , X T

SIH All, KKTIB B SEH . AERIEEE T3 A BRI sk L, B

SR 1, KB, . ,
.8 0K &

KAt He/ He R HE TR 2MA T L HEOIT, HAERMR @k B4
VRS TR R BT E T RN, RIBRI SR, B B T 0.5x
0.7 % 0.2m° , T B/NT 50ke, THEEAT 1.2 KW, R4 Bk PEIIEET] 3800, 7 AL,
B, [RIEEMER. SOhPRI %, MTRCHETESRERI A SEE L.

it A % R MBIIEE, B CAD s TRANSPORT-EM/PC 52 JE, #
ik Eh CERN—POISCR BEa e CYBER-170/825 HHEHL L5,

Bt SR RR AT T AR 0E, HREE,

& % X B

{11 7%, Hik CAD #it-f TRANSPORT-EM/PC, hEE TS 2MEGRH, b3, 1956£10 A,
{ 27 Holsinger, 'R. et al., The Cerm-Poisson Package (POISCR) User Guide, Cera Computer Centre
Program Library, 1984. ‘

(pE M Sl H I, 198748 4 H)
TEE ION OPTICS OF A MINIATURE
s¥e/He MASS SPECTROMETER OF
HIGH RESOLUTION

HAN SHOUZHEN MAO NAIFENG LI GONGPAN
(China Iustitute of Atomic Energy, P. 0. Box 275, Beijing) °

QIU CHUNYI
(Institute of Geology, State Seismology Bureau, Beijing)

ABSTRACT

To measure the isotopic abundance ratio of *He and *He in samples by - mass

spectrometers is an important detection mean for helium isotope geochemistry

research. A symmetrically arranged tandem *He/'He mass spectrometer is described
in the paper. The front stage, used to analyse ‘He (including HD and H,) and
‘He, is a homogeneous analysing magnet with a bending angle of 90° and a
bending radius of 6 cm. The end stage, used to analyse ‘He, HD and H;, is a
non-homogeneous analysing magnet with a bending angle of 180°, a bending radius
of 15cm and a magnetic field gradient of 0.75..Because of the use of the non-
zero second order coefficient f and curved entrance face of the later magnet for
eliminating second order aberrations, the resolving power of the system is notably
improved, and theoretically reaches about 3800. v

Key words Mass spectrometer, Helium isotope geochemistry, Ion optics,
Corriecton of aberrations, Computer-aided design (CAD).



