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Abstract In this paper the minimal supersymmetric grand unification scheme
(or more precisely, scenario) in particle physics is reviewed, and its relevance with
cosmology and large structure in the Universe is emphasized. In particular, an
exotic event of a long-life, charged and heavy particle observed in 1972 at Yunnan
Cosmic Ray Station (YCRS) is described. We also point out that this event might
provide a clue to the further study along this scheme. This paper is dedicated to

our teachers, professors Tsien, Chang, Zhu and Xiao, who played decisive role in

founding YCRS.

Key words dark matter, supersymmetry, grand unification

MERENRAL L} BRZ—, RANbE
ROEHRO%E—, BEYGEMEROEHE
SHE—Hie. 20 81, AMERTITETES)
HE FRE—-BisiER L, BHE—mE,

F.RMHELERANE—ORE—ER. KT

RERRE—BERBRBT . AILER, FEA
Rz, FEBRY—MEF TR NBLE
& (theory of everything), FREIPTIEMR ix B
b, ELREAT, X—ERHERERYR) B
BB AR NERRER “SHEN E
&, Theorg of No Hring g4 HAEA 1]
B THRER, FRTAEE/NIBXRN
RE—BRIER., BEREH, X—HE
KEEAFEREGR, i FHE, BKPE,
REME  FHERWEEGABHAEEIHER,
BAFSURYEERBRNERN]KIR, ¥F

24 3% (1995 4E) 1 A

HETIEEL L AEEBINORELE, X—&
RREEA—EH ? X —ERERHG ?
B/NREM R E—NER, RIERS
AT T RE—RIFRIRR LB E B 1 % 7
LR —FFRE .
BERENARRHLARKRE —BE®R?H
70 FERLEDK, BT B3 HFEIRER RN TE
MEERMMIAR L, RETEARRI. 1967—
1968 £F[AIE Y VSR B —B1Y, R RERL T
SMELERNBRMELERTHE, BRETEX
Bk, BFazNERURINER, &h
FolES m(UHFRAEFITMAESIL; FEs
—EIRATU RGN ERE, BWRBRT5I#HT
FTrREnLEAESHGIGR TSR, KR

1) 19944 A1 HEH



BHREERNESRELEREEL XS ERE
T2 T 0 b 4 B S B L o H R 1 B
Euh b, BT ZENGE—, PAANEREES
EREFUSEM L, N EREIENORE
HieHt— MLLy B, WS R .59, mEE
KEUGE— 2 KRR E 1973—1974 FERDK, A
18 EX A G — BN A B A,

A AX—BREREBF SR TIEE
BB 2 HEEE: (1) FHNYSHAERT
fEELBRFRBIT ERBE S HEEERES
BRHGEREBRENT L, RAX=MES
BREREEEY 10°GeV RER,HEF—
M. BEANBREBR EHE%—0 7 6.
(DHRYMERA SU, FRIAZE it 1 &,
HEMRE 2 f1 WEORTRELER — 4
SR sinfy, HRETREYHFE, ) X—E
RHEFSRFOEGR 104, EMSTHAE
MSEFEEENEMOBART, UR—Kit
EREREINEMRE. HREBRENTFSR
F. (DRAEMUBOR, X— B T EREF
AR TR T AR, KRR T
MBHRERTHRHRRI—EHE, &
“FE 2 KRR T2/ 2, aERBI R
H“g—"1

FTLL, — Bt 2, R % A B0 X—4 ARA
RIBTETEE, BT ABRNLRTRANER
ST, X — BT R FE S

A, FREAK, B AR RTINS a0 &
HRE 10% &, R EDATF 107 4 HKk,
KE—ERFHSVREENHERT, B
B2 E RIS R % B ERER, A R E)
X T RIRX—EE, FERAMEBERHT, BT
HEA R, F— RN B, IR T R
MR R E TR, UETHARTHRAR
PR MK, RIEFERTLUEN, R TR
FRERER, AT, X—FHREFERE —
AEENHEY, PREFHEWLARESET A
RIS ML IS R E, RERFERLY
BLIE BB f0 T H R BN 10 4%, A& m90%
R BE BB RS M RIS W0 IR T, Eig

« 2 .

TEEB, mRPMFRE 8V pRE LR,
BB FEH P ALLEA X 90% BIHA W %
FWMRE. TR, tERMERRKL TR
ZMh BT # L REBARE. R, EXA{]
RETUHHNZERANERN, N -SF2RT
EERBEC B EEE SRS BHEEE
FRBARHRLREE, NEFHETI=M
BAOFHEREREDHEL, SREANX=T
BERBIREREN 10°GeV, FF AR E—
R, MEENFERERELN, SRIHERE=S
R XBERA EZET KRG -EIR 5)E
B, BEANTES W E MR LA sin’0y
PHE, EEFT S BENLREART, BERE
KA P10 PR E LS

ATHRIRE—HBWFERHE, TRA
MNESBXFHR"ERRSIETFHR, “BXR
RERDH—MIRE, REARINABEETF
GEEHE RN FORMBK T (BN E R
FORLT) ZiEA M B T xFcE, Hifs
HERUEINF , 5F BN RAVHE, H
RER=INBRTH MAACANT.BRA
A R= 0BT TR, UPavk 7t
RO BRI RN T — % TR, XEH M
R TR, KEBE— ML BRE BN
EESRE,F4TERE, DR T HilE 5k
X HEHL L, TR X ek

B2, HAISIAXEFT MR E SRR
FIE, LRFERMER: (DERNEANHEE
WHRAE 10°GeV FHERENEFRZA—A,X
REER ENE—ATRRERE, MARTFHEE
Z B LERE 10* Lk, MW BTk
TRAFE; (D)BX—BNFRHKE—EH BN
B E sin®0y BORUE, XFI BRI S EE
WEREHEYFA.

TR, HEER,B. B R=FNHELERY
G— M EREZT!

AT LZ—FH “BRKR” W RE—"H
i, REME“RD"HEARE. XREXHES
A1k, L E ERBRRBMEA - R T,
REANBRSE T —KK, XReHEEAL

LZF: |



B, N R L, UL T4 R 2k LR E
BUFEZN BN EM, IRER/NE
MBI ERB B, MENE—F T R, 8
B R/ BRI SU; BRE—RE,

HE, X—BRhasFAI#aNAS
MREEER T, FTll, BRI S|ERKTH
i, BRRE TFHFILREFEEEBYR.
P, RETBHBFRLELRMNEFEP T
HEFENBYRRE.

BEE AT B RIPE AR ERA , Af]
R, A RBRRZAPRT R REMR &
wE , FARUREMERHERFH, HHE
=@, BRAEREREERRELNSE. A
THRAFEENRXFERHNEE, E4AF
ARBYRNS 5. fim, HEEX 100GeV L
LARERERP AT BARENR FE
RARRBEMRNTHRREZ — BB W
2, LRB/NER RO EERRAKRE—
Bk, DR GO RN T,

EEELERN,BT5ET @R, W
EBYHRERD, Ko aEs| ARy
AREN,H BRBREREN R F. HE,
ERTS IR BN R TR, Sa— 1M
Xt BRI R, H B RRERNN FRFLE.
RAXEBS KRN THRATE R=1 0 EF
B, XER XX T, AR VE R
MIFTRANS . 2 TRPAERE T EN T,
R4 EFESHPREMFE, XBREN
YRR RERES.

IR, FHERBHOSEENWRR
%0a, JFRIBRG COBE RMySAKBEEH, FH
THHEEME SN R A AR TFEHTRE
8, HBER 273K, HEEBEES N
B, U4 107 X RN RN BE, A TR
REMBIRENRE", - RENERE. 5
HPRE 10% % ILME,30% BEDE, FFRI
EHRRAPRT, 60% R EHRE, xRN
RN FAR T AN T TR S B, XA Y
BB T 3/ING0 R FREOAT AR, B 2 L AN
TFEAKNTREHER,

24 % (1995 £)1 B8

AT RIEX—WHAOER, BRERMETF
kA thils (CERN) 7eRT— Bt MR IEfEZE Bk 5
¥ENIMRO G RIK 180GeV WIE MR T
IR, BEH 220GeV LUFRAX BT
PR EA 110GeV Mo ik /Y B
BETN T, X—{TEtE# T AMIE—S 8%
2, BEEXR LENBRIXRERPABX
RETF?

FL7E 35 4E R0, R BOFE 1958 4E,E &4
FER | b ER B -k SR T, R A
ZHEESWEBTI-MAERE, DUMEE
FHLMHHRAR., X—BY RGN
IR FREFTITR KL DBER D ER 5B
TEREEE BRI IRERRE, M
MER, FREPERNEREREIAMBRERE
Rt mtE s, 235 & AN E, X~k %
HERTHRES, HERT. 1972 4, MM
R % LR LR ss K B (4
MNEBEAFRRDNERASMEAR/ T, EXE
Z=ZH, BEXH—-ITHREZEDLK F 10GeV,
B RA KT 40GeV, HEak F 0.5 X 107%,
BT IREH R X B BOREN R0 # B B N
FH, X—HERASIRTANINS ZE®, &
IR THFEERTEENER, T—R TFEH
ASRE RN FHRES ?

CRELYWEER, FREDPEMFRE
THRBRTCEBNEARTX—F AR H
B, HEN X —FH X ERAEH S BORER,
B2, REHTIHENSR, SEZHXRE—1
BN TEA, ERRTHBTHEKPORSH
BN TREIASETHE, REETFxL
FEIRAEREX—REOR T, ERLRHR
EORFA BT R T8 REREN S &R
F, BIE—Fr R ER TR RN ER
R/ Bt MR MBI R R, BB RKE
BOREN X, BREELZRRST, XH%
RESHE VTHERNT, TARK=ZEZ T
T 3] A 0 e Lo 88 AR B B3 853 T 0 3 ifn 64T
RYBLF.

AT AN BHERHE, BALEAT



EENRA? RNBEIRR 2 X2 X —
“NT"HEZFZICRBN R R AN K
BT, MARHTEANGESEEMERAR
R2AZERWAREERT, HERFiIZRAN
FINEE, —HHREY RENEIRERE,

ERETERER, BRAX—HARER
W, BB T EXMMBIOR A IR, FiEtic
FEH LRI IHR Y, & ESREX KB, H
2, YN ERFX—TEYBRR IR R
8, RN ERAK R HREX— B,

AR, MBRAAEFHRFAEERYE,F
FE H AR B AR 2 1y R YA X AR B A
T, BLAREHRE RS SRR FX X H
PEAENIRE TEE T, REEX—RE
BB R BRAL T, BR BR VAT SR BER TR Y
WHRAEFGTARENS —8X 3R A9 E A
T. EEZEERZEZNEFREERBRE
B, 4R, LRI —MENEERIEF
HP N RFEEHP RN, REAEN KRN T
YEACETER. B2, UREFHPIESE
EETEN REN EERGERLERE K
RERURL T AT, B4 Bt R H T HFRAA M
EY R ESAERERSINFHERD, WELE
RF PR, RERERRE RSB R
W, BAUZIHLFEHIIETFEL, E5H
IREFERWRTREER, hEttkhn
HEE R R FaR RN EREPE
MERALT. R LERRRE]RARRERARENF
SRR, e

P+pa>Xt+p+n
Het P om0 X0 30PN BBt BR
b A

LR, MREZFHBR=EEZMRIAG EH
fE85 A BT K MRERIE, HABERATEE

X+p-—> 4—)_3?; + H i TRBgT

n

R, ARSI E ¥* ST, Bk
HRE.PREUESEEAFAER,FHBTHE
ETRRERNRE, IREAANEHEFHH
BORE a1, X ERATE fut— S LR et

« 4 o

3.

MRMERRARE, WELIERTHFES
RS YRR, FFAEE X EEREH B A X RRHOR
T, BARBEWMRZEZRRANEGERKY
WHRENTEA, RERIELLRARIOYWERN
ZN—EBROBE—MER. 2D, X—HAX
AIX B T R FERTE R AUIR R, REEtTH
HBEIZ R,

B TR SCR B IR AE AR BT 2 SO A
BN (BEEE) B “SRYEFRIIKE
BANFZEHATIFTRUB A EA— LR
12, MERMBEFERSE XS AN NS
EANERIRR, XBAYRREATERUE /Y
¥l JEE IE R B R T AHIE,

CHEWKZEZNTERNE—HHE T #,
IERFEX M RAME Y E OB EITESI T, M

BARMQAHN, BRAX—EHEANRAE&

BB R,
BN BR AR S R R RS
—ER N ERFTERS ? BE, RIIERE
ERENX—BRRRNRBEHES.
B, XBRETHJLERS AFTRENTIEQ
EBHR” WER, REZEd, BTSRRI
i “HRNEENGE—HRETEN 9 R
DAL, B R —, BRI
FABHERGELXBR, BE, XHE—E
E/NBIK , BSR4 T 4K, AR T4t , TR
Wk R, HERE h Y SR T DUR IR
AREA AR I, FR B SRR T B SR sin’6y, B
RILREEAES), RARRETHE @
K X BEREPIRE KB M8
K, TS T INR A BHER
RIFUES X SMBX—H B 1 X
z, —RENX—FRRCEHELIRIFS
B2 TS, BEEETRTEERANEER
THRZNEEEE, —RENX—EIpEAE
A0 21 ER RN EEEER FEA % 9
R
Jo M A ALK — 21 FE TR B At
B, AEAXEMENEREZR.KIH, K
YIE



BETT . H R 2 R AORR S R R BT VR RO TR,
fATEERR IS 2, LUB LM, 45 AFF3a TR
HUERE, M 1B B RFE L THENAT.1993
F, BZE, kX, RETHEHE KB
t, MR#BOEFARIIEE 104F, & XE
12X — 21 IR B, R RATX BT R IHKA]
B—i g
BLERKVRVH!

‘B AL R REAEE, TR
TR K OUR R BRI B s

$ ¥ X M

[1] SEMNPEERTFEHRRFTRES, B8, 1-2 (1972),
57.
[2] BUSH, SRBRBEKEER, AR BRE,3(1972),83.

FMNBEWTIES
wEN BAE kEK 23

ChEMFERY RO RT3

100080)

BE ETRPEHERMARCENTOEEEA N AT RFEERT THEEEERR
BUbAANERERENEREELN. Bl TRY TR FERKABEREE LN —FEa, HITR

+45 ABRE.

XEE  FRE LR AR AT, AT TR

Abstract New Optical techniques (called wavefront engineering) are being

developed based on the basic principle of optical diffraction and applied to the de-
sign of photomask. They make it possible to fabricate the chips of the integrated
circuit with critical-sized elements and extremely high integrated density. Wavefront
engineering may lead to a revolution in the design and fabrication of photomasks

used for the preparation of integrated circuits.

have brilliant prospect in future.

It is expected that this field may

Key words Photomask, photolithography, Diffractive optics, wavefront engi-
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