199 84EHE

REASRYE HYWHEN PES . FHEYEXHEK
FTHMEY KXEHH
EtaEE

#ERAB RHE

( 200 /5 )

[ BFRE 2 BH ]

MERAE, 4BETH 3,
RRERHERFICHEICIERT 5 T &

EEAE - NMBLZRESLREEREAT S I Lo
BMEAKIRFL RS Z &

B G DN e




I

WERFRRO - v —DORAEEE2FALT,. ROEEHEMOERZERD &L,
BL.a>0»2b>0&% 3%,

/°° cosaz
0o z2+4b?



II KB EDORBZE VY, O ICKOAEEWI-TE VEEHBEBEEE VS,

(28) VOLRxyIH LT AREFTIER (SN (x,y) TR FETH, ROUEEFD,

A1

m 2

(LB. L,C ‘i%&o)
() (¢y1+vy2)=0y1)+(Xy2), (x1+x2,¥)=(x1,y)+(x2,¥)
(i) (ex,¥) = c(x,y), (x,cy) = c(x,y)
(i) (x¥)=(y,%)
(iv) (x,x) 1320 TR EDERET,(x,x) =0 £ 25Dt x=0 DEIZER S,

n KETF OERMSHALM P,(R) RBHEMTH 54, 2OEED 2 7ETHLEER /g
X LT, ARE (f,9) = [L flo)g(e)de LD &, COZEMIIEHRBREMTHL &
%T'&o

EREHEREEM P,(R) KBV T, FERX Y AEHIC

dk
Fk(Z) = E(zj - l)k (k =0,1, 7...,n)

EBLLE,Fy, .. Fiit Py(R) DEEL 2B, TNHOEEDN, EVICERT DI L 35RE,
(¥ }) Gilz) = (22 -1k k8L E, F(z) = GP(z) (xBAEH) T.i<k%ib,

W =cP(-n=0




I

ROXBERAT, Bl roll4 B L,

KO kd 23 BEMOMEH SHEL A% CEY+ 2 EEmOE S (m« M) OEHI,
O%2RR[RETHILEBELR (r, ¢) 2HWVWT, RD250ATERE 3,

F’ Y&?zz—% | (1)
\"z{" = h = const,
' (2)
(1) Rig, BT r=1/u 275 &, |
%L td = %‘\-} | (3)

ERB. CIT (3) ROBDE /] EBC. (3) ROBSCE-T, BAOHER

r= , - (4)
\+ecos<{>

LEBIFE, CCT e REOTEMTH 3,

M1 ~54—% b ) e OFKZE HHREOBESOVWTHRIAL Lo
2 (3) X»rs (4) Xxit,
3 BRoxxr¥F—%,n h ), e ZAVTEE,

B4 BHSREEZECTHIEREZERTAIATIHEEZZZX 2. IR T = fa KBOT, HEE
ZEBARNC Sv IEIFHEMEERET S (VL Y) o BHIFR T = ra.x ICBIFT2EEE

Box{t%:

DETRTEE, () ERDE, e =0.5 DBE, 1 %OESDEALCHL T, raux
Giﬁ%ﬂf{t‘?‘ébw

3




BFEEN 2T, —BRUE TS5 X~HOBBEOREC>DVWTERA LI, 2L LTHHE
TEABKOBIT VR WS 5 X 2thd Maxwell o 1R 12

VxE=—l?—§
c Ot
VxH:l—a2
c Ot
V-D=90
V-B=0

T$B, CIT,
D=E+47P =<cE

B=H
(P 245348, cRBEBR) TH 3,

B 1 Maxwell DBEERED, 75 XvHOBEEEEOR

2HWit, BB, FEOXI PV ARHLTIVXx(VxA)=V(V-A)-VIA TH3,

fal 2 %Tﬁ"&@%iﬁ%ﬁﬁﬂ& w DEKE
E(r,t) = Re[Eo(r)e™],
&L, BFOERE: m, BH % —q, LB~/ trkir & LAk, EHHERR
mi = —qE(r, 1)
BB, COBDSB, ' B4 LS5HM, rt) ZRD L, T T, Bhr(t) 1,
BHEOEELD, FoE/hEsWb0d L, BFOREHIBEATEZ b D LT 3,

13 BFoOLEMIEY, 75X BFBEHEETNE, COT&ickd, 75X%
OHRBP, FBReERD Lo

B4 WHZE
E(r,t) = Re[Eqg exp(kz — iwt)]

ELiks & BREODRBBWEER E OBEERD Lo




199 8FE

RERFEARER BEEWRAN PEE - FHYEFHER
FHYEE KXFE2H
gELt#HE

F#EHAME HE

( 200 R )

( R 2 EE ]

s H. 4aBBETH %0

REEBES CHEIERT 5 C Lo
ZERAK-HBCZRESLRBELAT S L
MEAEKRIRELR B C Lo

W N




oK BER

KOVWTROMIZTEZ &o

Bl —2EERE v-=uix) x DIRATHE3ILbhr-oTE, TO¥HKERE

R Lo

2 —8E%Y® v=u(x) +vix) &EBLIERED, TO—BEEKRD X,




|

nTNOBEBRGORESFERXZ, EH P, GRV, RBET, SIBEK R& L
T, PV=nRT¢:Hbobansd, TEEAVLEMCp, EBENVEBCy(Edic—F L
+2) oflicii Cp—Cy = ROMENH 5, £/, CORBOABRzxLF- Ui
U=nCyTEE} 3,

Ml y=Cp/CridaLs BESAOEFNHBBEICBEVWTR PV =—F LR
5 &E%RE, '

2 CoRE&EHPHERE (T1,V) »oMBMcHERCERL, R WLicid- 1~
LEDBERUVI Vb —0HaE2RD L,




ol EFR L TS 1 FER IR 3FEES s o RARTARNR
ZzErMie B By, AEXT BRI 283
FraELzns, SE® ROIT 2o, |
MRy 315, BEITER
OXY R —RAMWE £y,

5
¥R A& T TR,
PFAEERE (v 8 ) o

B, SRho EExe T e T |
3.8 A % r=ara R |

T S m
ERT. BT ey ruace
. RS AH
EFX v
, Y=Yyt A
E RGLLNTE3, 1) ASMURT e AT Z-HA
O Ht IF3
A= CAv. Ao, A)

= (o, o, FEO)

DI IVEINEA S

¢, EF v EEFE&]:E /\Oaawa#%v\a*; T AL

T3 3BT rLelo E\@@@O‘A\E z Tc\és L
'\2:@7-\4—\5\};\ /aik

— 130z Q&g 0 343 U _Laar
mo‘“(rae‘az’32“?v~'Yvum Y 506
T R




Fe 2 KNORCRF> 3w Aa Xy, =>9F%E

)\h/\AE Ruwz &r§ U T

U= AVM BERUL divw(Avu) =0
T3 F by Ly
W= VX X AN

RN A N

¥

A3 R TREREREDD R 3, A E @9
3t BERATE LA £, X(ht a(8) 1T b
£9 I3 m IHERR L map, BB A= — R BB
= — T BE oo =3 % BT R BATER £ 33

FoaRt X

/0




I\Y

BEME L, BRBEEXLENLBEER7 by, (n=1,2,--+,) Zb2EB NIV =TV
Ho2ZX 3, 3Rb5 un® u, O ZEHLB LT3 &

' . _J1 =k
Hou, = Epuy; /unude =6pr = {0 E: 4 k; (1)
CONINPETY HokB8 H' 25453, cO&&gHB4l
in%’f = Ho = (Ho + H')Y (2)
Ko
M1 Y2EELT .
i Bt
8= Tl e (- 1520) , ()
ERTEE, a(t) RROMAFEREEATC EERE,
doy _ 1 Z <k|H'|n> ape“r»t  (k #n) (4)
dt ih 4 " |
NN _
<H|H'|n>= / W H'undV, - win = (Ex — Ea)/h (5)

M2 HEANHQARNESRE 53 2—-9)TBEDA, an %k
an = a® + Aalt) + 222D 4 ... (6)
EBMT 3, ChE () RERAL, o) (s=0,1,---) ks 3BERERD Lo
M3 FMBEREBmis3%ic, t=00S—E0M (o >0) AEKBVTERST2EY
H'(xsinwt) 5% 5, BHI{(>t) cBWT, BBz 2 4+¥— Ep(> En) 2628
BECEBLTOIEREZRY (Wim —w) OBKELTY S 7KL, 20FEE—7
R2r[tBEOBE > & %XRE, (Hint: wmwim& LTHER L, )

Mla FE—70RB¥EE, FEEEFRBICLD HHEL L,

//




199 84

RBRERER BEY¥HEAN PEZE - - FHEUEFHK
FHYEY  RXF5HH '
ErRE

EFERME ME

( 200 =2 )

[ BFfd 2 BE 30 &2 ]

PMEMFii6e HTd 5,

BMEI. I, Io>5505, 2MEE2ERL TREY L.
RERHEEECHEICERT 5 C &
ZEAE—-HBBZRESLLREE2EAT S C L
MENORINERNERZAK (r57) KbZRES
EREZERAL, BHET 3 &

6. BEHERIFRLb RS C &

G AW N -




KD [A], [B] DXEEZFHAT, M1~fl6 ITEXL.

[A] BHOEICIIHEIC ERERHZ. 01 D0HEHIZ, HZADTESR L, ZEHNS
KESNDEHICE>T, BEDDHAMRERIIENZDTHS. HKRKEFEIIHS
R TEHE M OERICHFEINZIAED LR Ly 12

4rGMc
E =

(1)

K

THBZEEZRDESDIICLTRDED. 728, ZIT, BHREHFAOHEERIZEHILERD
ATHD, HEBAEIBNEEY D —FH Lk THBDELTWS. L FTHZOKREEFEH
5. £, GREAEEKTHD, c TIHOEXTH5.

1 HAFAREHSHNTED, ZOEHFEAY MVETF £33, HAZBAEELUAD
o
[+
DHEBED 52T EEBHEL.

M2 EOMEZE-ST, BKEVEEICHIMAHRTHE M OEDHE L O ERIZIR (1)
THD I EzERE.

B BELTWAEE M OFETIE, R (1) THEXSNBHEU FOKRETHEBKIYE
FIEL ZENTESD. ZRIEDES ZHROBETH B E, KOS THNES.

F3 NHENFOH LT, HEEL TWHHCENZ B DB REZEZ 5. EERARER
[EERBhA S DERE r [FERENRS BT r] ORICEEFETSEET 3. REOEE THEEKE
BRI SRBNWIEDHITIE, RE R TOBHFRNRY MUILLTFTEAS50NS Frax AT
TRIFNEZRSBNT & &2RE.

Fmax(r) = ’g’ (V¢ - Q2r>

R

ZZT, ¢ REARFII I, Qr) REEAEETHY, THRAF R BEETOM
&R

4 REKICHFESNDIBRKDHE Lnax /& Frax ZREOEEEMCHZZ> THEASLIZHDT
HBZEEMFEST,

me=LE—E/Q%w$ (2)
I
ZRE. T Tds ISEEERT, BMORKEDOEERAICODZS>TITS.

M5 2 (2) &0,
Linax = L + % (0'2 - w2)dV
K

- ) -

/3




LB ELERE. T,

_lrdﬂ _ldl
0—2 dr’ w_‘Zrd'r

T, (=r0) REMEEUEVOAEHETHS. /-, JV IMERERTHD, BH
RO SERICH S THS.

F16 EOLIRBHRELTNDIRETIE, Lnax > Lg ERBIENTESS. £/, Lnax >
Lg ERRBEHRZRNEK. '




A2 S HHEE M EHBREOBMICOWTEL 3,
X 1oKRIC, KBREAL»S, FOEBNICHLTAEI FIFEW A p~AKREZH S
HRADEHMBED, EENOEDDICHIFT.
In(f) cHrLThid. pHADOLGEA dw
n b ~ BUBEACEE do 2B-oTHIESAS
™ B EYk ) O = 3 )V ¥—iF

o dE® =L@ ds - cosf-dw (A

d T5Z 503,
SABHSEH K #hBIcErh-EEE
TEHAUT 28, HRAGOHUENZEZORNDK

o FEFIC & > TRIT BRKE T < TREHIKD H D
CRET 3,

X1

M1 (A) ROZZNVF—0DS5b, SEFOEHER S OL VX LICEETZI R
¥—8B C.(6) 2RETAZLickoT. BHERE [,(4) 2kosR%. Bt R
ERWTEYE,

M2 KEREOHEMUERS,SHBEDIMEA2 T~ BABEACKEZh S EHE
%tb@ﬁﬁl*w¥—ﬁ7ﬁvﬁx(ﬂjt@ﬁh\%ﬁb(A)Eﬁé*b%
hads, Ix(0) DOIcksT—ERE LTHBIF/EICE, Fao = w I, 23
ltzmt,

EROKBER (K2) cid. In(6) Zoiconwt—FTidn. TENXTIE. KB

HHOTROEZSRIFEBLRIFAGHANRESA., ChEMETEILICL>T, &

BROGEMEEZRDZ T L MHE 3,

X3 DERIC, HERAEDFES Z IS BT BAEE Y b OMSHRE. BRNGEEEZH
Zh e ka &L, BERBEEE Sa=¢e1/Kk. £TBHL, u=cosf LELZL
K& 2T ARKREP» SHHSh 2EHBE 1,00) .

L =Lw= [Samep-R)dTa (B)
ERIND. {HLU., T XHREEZTHD.
dTa=-Md2z, Ta@={n.dz ()
Zz

TEHRIN Do




| l
|
|

- }
:
|
|

HER T F 6
6 E)\ . K)x ’ ]\Z

I)\,(/u" 7) I
N
|
|
l b}
|

X2 3

FH3 HREIED 71 O—REIK

SA(Tkj — Cb\ -+ b/\TX _ }'(D)
TRIh 326, : N
Lo =S @

ERBILETE.

M4 FHOBREAVIE. 53HBEACBIT 2 ABEEORGRNERET 22 Lic
0T, AROAEHES T KHTIBREB(ERDIILATES, COHK
DOFRBEFEEHFAC L. EL. XRTRBFABAZFESED ZoTHBD, FHSREE
L7V VBB TEESRITRV LR L,

M5 mfoFkLRIMC. ABET0oEREE L\(U=1) onz. a4R22HE
FECTHET S LI L>TH, HROBEIICLZBEB(EERDZ I L DHED,
COFEDRBLEFEEZ., (E) ARY (C) XREAWTHHELT L,




II ABFS D8 E DB & 25 5 BB DAL & IS0 5 = & 12, RYEomE

%uﬁmTEwﬂ%féotottim&%ﬂ%%&,EE@&E@%M%&%H%K
R+ sZ T, RAGVREOFIER L L 9 & L7,

ﬁﬁt&cf,EE@HW%K%T%@M(%%%E)K%5F777—ﬂ%%ﬁ$
um%f%&ﬁﬁﬁ$t,:@M%uﬁféﬁtwia%ﬁm?actt&oto%L
T1995$,NﬁXX@SlﬁEWEM%&ﬁE@r$69§Jﬁﬁﬁéﬂ,%WE
| %E%E@ﬁﬁ#ﬁ%énéuéoto@1u%®ﬁwﬁ%fﬁéoﬁM#ﬁﬁﬁﬁﬁ,
ﬁm%#%ﬁﬁ#%@%#ﬁut%nfw%oWM#ﬁMéntEMuﬁ¢éﬁﬁf,
RAEP OB EDPDEBEABAI L DIEEE §=0BLU ] LERLTHD,

'ﬂ 1 100 |-

80

h
—

Viims
o
™~

-840 b

-100 |- I
. L

1
e [X) 1
’

7

' . 8
KEEEAREDOEEILIZ1000, KEEAREDERIT7. §X 10 km,
8 .

REODERMIL1 246E=3. 7X10 ek,

5 -

B2 NHTAXES 1HBETIHE, 4. 2H=3. 7X10 PDoEST, BNy
5E®ﬁ§ﬁi59m/s®%@%%?:tﬁﬁm5ntocwﬁﬁm%ﬁ#%ﬁ
@%iwﬁﬁmiét@t#hw,%@%Etmﬁxx@51ﬁimﬁﬁu*2-
k%%@ﬁ%@ﬁ%kﬂ%%%h%#oit%@ﬁﬁd*i@ﬁ%t%ﬁ%%h%
#oﬁiwtbu%EuHMﬁ%mé,%@ﬁﬁ¥ﬁmtﬁw%(ﬂﬁ)ﬁﬁﬁt

fwét%i%oit,&ﬁxxgs1§E®E§t¥%uk%tﬁuv&%t%~

o

L#L&ﬁe,:@gmﬁﬁmﬁwmﬁéwmﬁ@%@f&<,E@iﬁ@ﬁﬁ
ZOLEHEMENIER - U RE) LTwvs EEZDHBZETHBHETELED
DR EN, CORRIZDVTELITHE S,

MEDLOIL, BRBICHRIBT, TOLEIBME & b I ERRICEL LTS &
X5, 37, WESNTOZEER, EOEREOLHTHRENE L BT (4 8 560
Lo (BBED S A TR EEELORIENIKEVE) CORELEZELD.

A
R

73 :@%%,NﬁZZES1§E®¥&uﬁk-ﬁmfahﬁﬁi&%#oit,
R & LT B REORFMEIIIH LT, BOLENED L S BT 27 1
RS T AR TRRE L,

S

B 1 k?%k&%ﬁkwﬁévézxgwﬁﬁtxof$%o<o%@ﬁﬁ@ﬁ@%.




i

i

hrevets
e

e

P 1 i

Hilve
i

1
T
RN

rrirlit

Tt

Tt e
e T
Wi 1
P )08 oS
JU T
t
= i 3
13, =
1
e
tht
7




BEHIERTES LIS, COLEOEAIREOEEMELDE LIS kL,
Zhb, L LB S B RO BN E LB 2 7% 51T, BE e T R
T D IRBIE 7 A T 417,

il 4 NﬁZXESI#EWJ5&m%ﬁkgkﬁbgﬁt$&%ﬁ9M®EETﬁm
éﬂttLT,ﬁMKﬁMéhtE@(@),ﬁMKﬁMéhtﬁE%M®¥ﬁ%
“g{é&%tﬂf,C®MW(M@ﬁ)#ﬁﬂéh%ﬁﬁimgmﬂ®ﬁ77t
<IX7R °

5
B, KEOEEILT7. 0X10 kmewi,

$r, B2 TROGNLE I, BEENIBEOEE»SOER, BREOEED
EREETL RS OEBIEED & 5127 2,

- EAREIL TV ARSI, ZOREIFEOHEL SDEE LTHRASHIESHL
wbw?&%oL#L&ﬁe,Nﬁ%l@Sl%i@%@ﬁE@%%é@%mﬁo.3

%UT?%%tﬂ%énTméo:@ﬁﬂ%mwhw,%ﬁﬁKﬁLf,lb&me

BRzRTILITES,

15 BRALDLDIIRENC & > TEOETREIEIL LV, T2 BEOHL X1t
%@i@ﬁt&ﬂT%t%if&%oE@W%é@%ﬂfo.B%M?G%Q,M
ﬁﬁﬁ%ﬂéﬂ%%ﬁ%ﬂ%ﬁﬂ@ﬁ?7LKEhT@m%l(%4,%5®ﬁﬁ
DREHTEDLHCTSTLICERTLE) o 4

M6 COEMIBOT, 3L LBRALOLBORENGEINTD, OEDDR
EEMD EIFT, EOREN W S 2o LI E 4 0 5 DRI ED L3 1e
LT a7k S EBme X,




199 8

HBAEAER BEYHRAN YEX .  FEHYEFEFEKR
FHYEYE  RXFEDH
gL RE

HFEAM RHE

( 100 & )

[ BFf 1 KM 30 4]

MEIR4H. 2HBATH %o

RE GBI ITIERT 5 C Lo
EEAE—BMBRERESLREEZILAT S Lo
MERAKRRLE S C Lo

B N




ROBET EHZFIICER &,

BMEI UTOXEL L (RATHWICER &, FICHESEVSEIE, BFRETE
Z &

All astronomers speak about “going observing”, but what does this mean? If

®

you are an amateur enthusiast then it may mean going no further than your backyard

or your local astronomy club to use a telescope to view your favourite objects.

For professional astronomers, however, the phrase means much more. Implicit in

the phrase! is the fact that to understand the Universe we must observe it, and to do

so we will need more than our human eyes, more than a telescope in the backyard.

We will need all that modern electronic technology can offer. The largest ground-

based telescopes in the world are located at relatively remote, pristine sites, high

above sea level where the air is thin and the skies are astonishingly clear — so “going

observing” can also mean going far away from home.

Access by professional astronomers to national ground-based optical/infrared
observatories, as well as most university or privately owned facilities, is on a highly
competitive basis. To obtain an allocation of “observing time” an astronomer must
submit in writing a well-argued scientific case for permission to carry out his or her
observational experiment. Deadline dates are set typically twice or three times per
year. Selection is done by peer review, that is, by a committee formed from the body
of scientists who actually use the facility. Unfortunately, all of the major telescopes

are heavily oversubscribed, so disappointment is a fact of life. ( ) maximize
3

7z
the progress of scientific experiments at each facility, and to make the optimum
use of weather conditions, the astronomical community world-wide is expending
considerable effort on technology. As we shall see, this means highly automated

observatories with much reliance on well-engineered instrumentation and computers,

“and it also implies new cost-effective solutions for the design and management of

telescopes and measuring equipment.




Observing time on large telescopes is therefore difficult to obtain and is very
valuable; it is important that no time be wasted. Also, since the telescope and instru-
mentation is quite complex, guest astronomers who may visit the observatory only
twice per year cannot be expected to learn the myriad of operational details. To solve
this problem all large observatories provide one or more highly trained personnel to

&
support the visitor. Usually a Telescope Operator is provided; he or she will be

responsible for control of the telescope and dome, ensuring efficient operation, keep-
ing an observatory log-book and the preparation of observatory equipment. The
telescope operator has the final word regarding safety matters such as closing the
telescope dome if the wind speed becomes too high. Sometimes a Support Scientist,
who is a professional research astronomer on the observatory staff familiar with the
application of the instrumentation in question, is also available to assist first-time or

irregular users of the observatory.

(HEg)

As the twilight fades and the sky becomes dark enough to commence work, the

®

Telescope Operator will “call-up” the first object on.the target list and a computer.

will instruct electrically driven motors on the telescope’s rotation axes to move or slew N ’

to that position. Using a special TV-type camera at the focus of the telescope, the

guest astronomer examines the field of view to confirm that the telescope is pointing
at the object of interest — usually by reference to an existing star chart. Sometimes
of course, nothing can be seen because the object(s) are too faint and require a
long exposure; in the case the field must be confirmed by checking the pattern of
brighter non-target objects in the vicinity. When the object is correctly centred, the
observation begins. Having put the camera or spectrograph to the required settings
by typing command words or letters into the “instrument” computer (rather than the
telescope control computer), all that is required next is to issue a “start” command.

The total time for which the measurement lasts is called the “integration time” and

®

this may be anything from a fraction of a second to hours depending on the brightness




of the object, the efficiency of the instrument plus detector, the wavelength, and the

nature of the experiment. If the integration time is fairly long then it is essential

to ensure that the telescope continues to track the object very accurately. (HBg)
When the exposure is complete the image or spectrum will be displayed on a computer
screen, an adjustment to the setting of the instrument might be made and another
exposure started. Meanwhile, some rapid analysis of the first result is undertaken
using the observatory computing facilities. Analysis and display of the measurements
the moment they are obtained is crucial to the optimum use of telescope time. The
same pattern of work is used repeatedly throughout the night. ‘

(Hi# . Electronic Imaging in Astronomy, 1.S.McLean, Wiley)
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