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1. Quantization of Electro-magnetic field in presence of loss-less dialectrics, i.el, transparent glasses.
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K 2. Input-output relation through transformation of “pulsed” fields.
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3. Field transformation in Young’s double-slit setup.
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] 4. Examples of 2 x 2 beamsplitters. Fig. (a) gives basic beamsplitter. Figs. (b-d) gives “composite” beamsplitters:

(b) Michelson Interfromater; (c) Sagnac Interferometer; (d) Mach-Zendher Interferometer.
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Kl 6. an n x n linear optics network, with an “auxiliary” output port £ monitored. Conditioned upon an na
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(a) (c)
')\. . §%Hw)
pump I
Degenerate
Parametric ” .
D [ ~
Cg\::ersion e delay d ff ; e ﬁ }
[¢l« 1 HOM Dip

B 7. Hong-Ou-Mandel effect. (a) The two outputs of a two-mode “single-photon source” based on degenerate
parametric down conversion is feed to a 50/50 beamsplitter. By varying the delay 7, the joint detection probability

display a characteristic dip, as in (c¢). The effect is due to an interference of two amplitudes sketched in (b).

We can evaluate the output observables:
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(@)

a; as
[1)in = (@|0y) + Bl11) +¥I24)) |15, 03)

b T

a+pBl1) +yl2)

a+ Bl1) —v[2)

] 8. Nonlinear Sign gate (an improved implementation) (a) the setup. (b) effective diagram

FT KLM J7 Z X067 EEReEHARALTT, WA (9)
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XHEG: AREMESE T RN . H T AR L MEAH AR !

(b)

10 0) = |0 0)
101) > |0 1)
110) > |10)
|11) > —|11)

v-O“

c ‘\“

9. Controlled 7w gate based on HOM effect and nonlinear sign gates.

B. &METFITHEER

FTDAIER, 310 1E] (6) MR, iR Ay 50725, W d s MR PO E 5384 {(0), 1)}
R AR ERESR] CRRTE 2 RBSRI AT 5EHO, 455 M MR R R AL 1842 (B (9)), APk DG
BT ARER 2 FA/RAREE TP IEES - SR, WRAVFESEANZOLTE, WHEEE KX,
X et 4 A 7R A R 8] (R TR R R R T SRR HE

(10) g B AR AR MR T IFSAESE, TR R AR, BATRICE M N = .

]I}”in |¢’) — Iw)cmdlw)add

l E {'na’} i
'ng}  Wada

K 10. Schematic of a linear-optical quantum computing framework.

C. ZMAFEFIHERRARERE

Wk (2), WERIFATH T KA B LR Moo, A BeA 158 4 mr BLE B 50 (A X
PR & FFAEFTIR R AR, e (TA2) N IEE TN . 8 AR ER, B
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AR ECLI L, PG T62 00 P B T 5 2 R B2 7 A LA AR .
i T ASTER FURE I F (A e A SRR TP, AN T R MR L e . s R ok 122
S, W (11) RSB, SR Fock 4, Mt Fock & EIF AMSIRR L4535 8
R CBEETRE L RTK n BN RGBS 06 RO, Tovk 2 st B, TR 7
n=2 [ R, BATBAH Hong-Ou-Mandel MIZF W0 TRLRE (B (7)) 55— 7T, 31 b TR,
TATRIUE MR T4 — 76305 3 6 Tl oMol T 53— Rl s B M e 725 — o)
LSRG Tl TAREAEF, BT “IEER 7117 (B (8)(5)). St T ARG Ibets,
) LT LU M T4 M (O B T 5 () (10)).

01 B DT LT R 0T 5 4 0 B M 7 P2 4 A TR o 7E 3 T4 M A ) < B
TABE”, CBRTHE” A, RATAKHERIE 5 TIE? 8% HEH “RINE", 765 KA KR
(e IR, N TT DRI R T4 SR PR TR AN T IR Ak

1. RFH4E

LR AERR L ? S KR IR AR IR AE . 8P ORAEZR 8 PFRAT S et idedfE. JATRIL T —4
REELEG: SetFe ik, LA —PRMT W, 8 D27 DIRATAR A 5K . 1M
B LR R BT O KR T SR AEETE N M d RS . BE d R EER, WA SRS
RIORETENE TR ERL. XT nxn &M FRGRY, ZERERBURAMMURE T UL
MIRse, BAFAETRE DA SE RIS AN A & SR AR, M DAY

2. AMAFTHRTETERAEL

BRai#esh, X)LEMNTHRE— T 53— DB R EOR R RATTCIERIEZNEE 5 R 5 15T
e “oER” MR BOTHEAT, R ELRAE. B4, ERSHORENFZ I ERATOU E TS 1
FEMZI e ?

eGSR UL,  FATIA B B AR AR AT S T SE DD T35, AT ZORAIE 7 SR B VE 5™ A% 4% [
Beit: 0 =61.5°, ¢ = 150.5° SKERIRIEF, WIR 6,0 FFARBTIEUE, MZSE 7 11040 a2 A EAR .

BATE L —A “OREE” RZIH & TSR NAEE, W (10) Fix, nxn NEELERSR
S;i(P) ~Z% P ks, WATCSEMMENL TR N S;p = Sjn(P+0P), BT AKELMM
SR, BRI SER AR H

aj = S;,(P+ 3P,
J

B, “ES2” BFEN (Vo = f(@)|V).
HFEA, 3RATR AL F SR BB T E R TA, N [Pow = Fla)|[V)e ZET
DGR ZETT UM “MRERE” F Rtk
F(P,P+46P) = [(¥])|?
= (VI f(@)t f(a))|V)]?
LB 2R T G R T AR, XL T o e~ AP HH RS P SRR, i A =
A(|0)) RS2 TAMETHRA: 0> 1, [0) ZHEAMT A BA, SREFER, LRI
BEIRR B T B TR0 A8 AT ) B BT AR, R TR ST . AT T LUER], Tib

(52)
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FRBURFEETSRMK, ERILASH P AN SR TR, BT LIy 8it ek, 4
ERIN, DR RE ST “ETAM7, fMBNREALMICI RS R . XA, SR ok
ARG RTT, A FRRSIEIL 1 I, P BHIERE n A URKIER (i aRfeddE O, Hit
HAA AR

£ KLM F 20 FaIRIEATEE LS, B SO T OCIRBR MmO T RN SR R, T4
PR AR ARAE R TR SRR EE Ty 2 —. RIMERA =TT, H
TENE AR A TR R IRAE LS HOR 2, BT HIPE RGN E T REEARS —HAMRK
FIRIFR -

D. Boson ¥#tf
LB E I EURINEE P, SEARIEETERARN “UlH”, a7, —14

HER R LB ERAERR, H32E University of Texas Austin ) Scott Aaronson 57 2013 FHEH .
B (11) % BB R A TT 56

(@) (b)

[W)in = af ...a|V) oy ..oy, detector clicks
|1) D I‘OH
1)

:‘1" :D:.

n ] D =i S0
D l‘1l|
D Ii1l|
. D_ (.:osl

Plhor) =l il setnl V=SS F Sy S 58

5101 Slc,m
= Perm| ..
Smol Smcrm

] 11. Schematic of Boson sampling. (a) An n x n linear optical network with transfer matrix S;x. Input state is a

U2Uz3
eQ

m—port m-photon state. The task is to calculate the probability of o1, ...0p, output port to ”click”. The probability
P(j,0;) is related to “permanenet” of submatrix. The full distribution is computationally difficult. (b) A example

of 2 input photons detected at 2 outputs.

SR T3, BME XA e s S, AR ERIBORINAE . X7, 3R S 9
BH, RS 7 OF IR AR, AR & B TR RGVERAL T LA AR, EOSER
[ a] L — T .
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BE LRIt B TR RRE, A RERIOURE T, HERACI RS HA R
B =5 SR B T BT A R o XS B A Glauber M35,

Hoy}) = HDj(aj)|V>

\

M2 (51), B ARt e, T80 LS R E RS R
[Wout = [[ DD Spun)|V) (53)
m l

B S AN AEAN AR 22 (8] (R - 20 28 IR RS, A TS MR IR BUAIRIE I ZE, o — ta,
MASSHASHRMT. HL b, BT HTSELMC AR T Ik 4 “Eyam” 2“4
P BB E TR, FDGHR AT RERRE g™ = 1 FIR. ARTREMUERE TS, Glauber MTZXS
TOCH BRI R R E R .

Glauber HT#&ENE T RGE AN ER M EE TR, 8 F RN K, LM RGIEN
TR LRDRSEDIN RANE T EL D E op MMANE. MEEd e 6 WARKRERE f(zs) 7
A, ATCASEILE 7AW AR R E, SR TSR EERAL. S, AR
Me Sj(P) 24 P I EASIEHEE — Ss b, W28 P MfhTHIERG A AE B E Y. 341
B K S-S E TG G HNTEAG BRI T TG BT DU S R0 045, 27T Bl
2 x 2 (HERE S(P) ik . i B 25 gm s 2 TN B AL IMGL ¢, JFES s .

A, BATKEEE BT SERTEZE, JeiilE, RYPERE TSR,

VI. BIFEXFENNENZ

A. FIRDRB[ELIBENIHEZ BTN

t2=~1
||r:2 «1 ly,) = fl@DIV), (P1laf azlps) < |BI?
af
|ag) a:2+ bg |terg)
Ny = b;bz
b+
1 n, = bi{_bl
Dy(B)|yy) B=rag
v (ny) ~ |B1? « |ao)?
“dark port”

[¥)in = D2(ao)f (@) IV) WP [¥)our = D2(tag)D1(B)f (b)IV)

& 12. Phase-space displacement driven by coherent state input |ao) to a beampslitter at its dark port.
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BAIBE AN, [P+t =1, 52 > <1 (JLFREED). FNERZANRETEN
[0) i = ™09 f(al)V)

Blom 1 2 & “527 N, TS Jao)? > 1, XFEREIA, 76 “Bu” 1 fiE 2 8 = rag. AT
THRFERE r — 0, ag — oo, 1HR B {HHE E HIAZER .
BATAT LS it 2

|'¢}>out — €a0tb;7h‘c‘ea0rb17h'c'f(tb1 _ r*b;)\V)
~ |w0ut1>|ta0>
$tF port 1K, BMARAEZETE fa)|V) WARSABIA (HATITE, Ak —lE, A7
LEFESALNE, FIA t~1):

Youts) = P10 £(B1) V),

54
_D<5>|¢1> ( )

HAp M2 MR EIEE 5 = rag.

B. ‘B’ MEZNEXSENE
ROk, IRATFEEE portl Hith G 7 2 &

(1| DY(8)b1b1 D(B)[¢h1)
= (Ya|(B* + b)) (B + b))
= |8 + V28| (tb1|zp[v) + (|blbr]ebr)
~ |8 + V2|BI (¢ |pl)

FiRgE—0, BAMEANTE [v1) BOETEURD, (1/J1|bib1|1/}1> ~ <¢1|GJ{@1|"¢1> < |BJ?.
LEAh, ﬁéﬂ]EXTJ—E}Lﬁi.

Tpp = \flﬁ\ (B7by + Bb) (55)
Rk, Xt portl BT RS AT LASKIS 25, HOIIFRE:

Hoz b, AMURTFHE, BT (Wblb|v) < |ﬁ|2, P A F 8 A T LI L
W[(b]b1)™[0) = (V|18 + V2|Blwss)™ ¥
PRI, 56F by S )01 B0 B A 24 10 1587 & Ta,b R«

~ biby — |5|2.
V2|8
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1. MARBERXYBHFEALZNE

T3 (54)(56) MIERZ TR xp WETTE, THEMWLER |87 BAARK. HELEFT, 8 =rag

1) = f(a{’)|V),(1,b1|a1+a1|1p1) < |BI?
i

ay

fiyp = |t]?ny — |r]%n,

' ~ B'ay +Baf = V2|Blx
B =rtag

K] 13. A generalized homodyne detection of xg quadrature.

BB 3BT S IR A AEROR IR S o — NIRRT 7%, RN IR port2 (5edm M) (%
I [ao]? ~ no/t2 o XA TR LBOR I 1) i 1 2 (e sm Il S B AT Y HICRIE S, Any = [tagl
PIE, X 8 BT ST oKL A AR PR -

ajg =11
AR (17— 0 BRI, BOMIMRIE 2 (ns) ATREEBER . TIEA |12 T
WS NR B TR s 01 TR LA port1.

BUBACH, (EERAE oy MR, [ (12) Rfl R (13) BT P50, S
HARE, AT 12 + 1 = 1, T AT AL HOBSHI0 T IS B AL LKL, o
ﬂ:‘

ny = (taJ{ + Tag)((tal +r%ay))

= [t|?alay + |r[?abas + (rtala; + h.c)

(57)
Ny = (*T*ai + tag)((fral + tas))
= |r[alas + [t*ajas — (rtala; + h.c.)
H AT &, S G aREsR, PR @ an T 2 70 BAT
iz = [tPny — |r|*ng,
= rtala; + r*tagal + (Jt|* — |r[Hala; (58)

~ rtalay + h.c.

bl R s —ATIEARL, KT 50-50 A AR UL E AR TR . X T AN 50-50 )R, H BRI
[9Yin = U1, ), W B = rtag RWK, BT (alay) WA, HEEAK,
BATAT LEALA
fia = B*ay + Bal,

= V2|B|z;
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HAp AT L7 IR M & .

= —— * T
Z’[g \/§|ﬁ|(ﬂ a1 +ﬂa1) (60)
1

RET I B FANIER 2,p 4.
RRFR (56), €3 (59) 8 AFHER S IEG RIS, 1 UR—MUHIRM, HA/NT L
ny + my BRI () + o) = aof2 Rt

B a =N INATE A

1) Bl (13) TREME SHUELRE, WX D1 B o [t2n, X D2 B %, [t2n.,
ARG XA FE SRR R . T (87 BOR, BEOGHETFIIEN, HRE AL R T
L R T LA ANIE . B R S, sl SRR R, — N T B R R A TV R
XF na,ng CEEUHATRL B, SR G BT R TSRS fage

X LTREEENE, RIUCERES RN T ' 1 AT Ry PRI R

2) JERE R L ESRUL, SPETNZEER (7 = [r]? = 1/2, B 7y = Sngp AT DAL FELER X X
R EE, BT . AT (58) MR m — B HER 7. RIMX—BHENSCY [¢) NET
HOH PR T B AT AS B Bk o e K e @, PRI, AR OGS S AT MR R T, A AN
R EET

3) FIZEAT&H HIES] “4b2E” ME. WZE = homodyne, /M = heterodyne. X4 [ # 2 MG
A HE TR R R ) o FECZOE AR, MTE |ao) EANIRIIVERA ST —A RgdR17, “4b
727 MEMER, Z2REBIRA KRGS E AR % SEANE. BAARZDERA N E, W2
o — et DIANESTR § F6, M2 TR BT REES nyng BL S NRGIRMHE, &EHRS
ANFERAL T zp0 USRI, “HM2E7 T7iE R MBATC L AR, AR PR A e 7 A I
1/f Wers, EESTRGIR] 6 G B 2 s M A A 2T B

C. SRIIRNEHIBORIR S BRI IR O B B =3k
AR (13) THEIAS 1) = V). B8R 2 ZHETE, RESH:
n1 = |r]*|ao]? = sin®0|ag|?

fis = [t]|ao|* = cos®@|apl?

ZILBATEAE A (29) X r A LRSI iy 0 54
IXFERIE IR 1, TSR AR AT, IRE S E R

Any = /iy = [sinfa|

Ang = \/Tig = |cosfap]

FATAT LB ER 7o
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512 = |t‘2ﬁ1 — |T|2ﬁ2

(61)
ARy = \/|t|4Anf + |r|*An2 = sin(f)cos(6)|ag| = \/§|ﬂ|A(:Uﬁ)v.

138 (60), Alas)y = &5 RIA—{LF E4 4 R AT B A

AR, HTRACEHE 11 = V2|Blag, 3 (61) MRS R, MERZHAMETE
IR 75 R o

D. SRABNEIREDRFRIE
AT A Rqo WSR2 RS SO 26, i, AT ey — A Tl
’fllu = 005290711 — sin290n2

b g AIATTUN 0 Bk, MAf

() o) = (sin*@cos®dy — cos?@sin®fy) || & sin(26,)sin(0 — 6o)|vo?,

(62)
Any, = \/ cos*6,sin?6 + sin*fycos26 || ~ |cosfsinba|
BATH A (7r,)
0 = 0((n,)) ~ 6o + sin(26 )| |?”

AT,

Ag = —12 "
Op(Nyy)
_ 1
=07

Hrb = |ao]? N TEDETEL WRBAEBEOLEIN KO T FIE, S8 E TN Q,
Wt

_ 1

- 2/QPT/Tw
E. BFEMN - —REFSHLENES*

1. BAEMBBAE T EANTT &

RN BIRFVEROE S € B TA [0) = fa))[V) BT,

BEARRIIR, TR, RREAERIIELES (0,,) = 1, M}, F3 LR, HAEN
T CREHET, M ORK. R TR, RAITEH 0, = 0,(a,al).

BRK, RATATEUREHIE o), XU O, /8 £(0,) #MF%.

e, AV B £(0;),j = 1,..., M EF M DS AT R BCRE M A /R B R M AR &
|4).

EREBINE 3 3, BATIERE AR BRGNS RERL X RH:

1 *(a—a)—B(a* —al
= W/d25<¢|66( )—A¢ )W)>

w(a, o)
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0 G TP i R A= P

1 B} i
w(a, o) = Gy /d2ﬁ trace(pe? (a-a)=Ala —a*))

2. AL%HA R

RO INBR AR AR o = (o + ip) ERRE (X)L 5 N TIH—WITE). AE 5 PHIA
G4, M —NEZE, Fla p B0, RSP AMRE f(x) IERXERT & W& 3711 A

— R, ATTLALL ¢ MEHE) w(z,p) MIESLAFR z,p. N THETRIPILS —8, &AD
¢ = arg[B], FHWE x5 = xcos(¢) + psin(¢), ps = pcos(¢) — zsin(¢). FHHFIEZMEEE:

Zg = ﬁ(ﬁ*a + Bal)

64
By = b (8% — ) o

W4 (56 5 9F):
flap) = / w(zs, pg)dps (65)

f(xg) BN wlo, a*) KIS ATREL BARGIRR B FIR TR, N2 dAl 2 8] 20 AT B 3 we (0, p) 258
5.

3. AL AR EE M AL o

BATT LU — B3 f(2p) WG RN, F(Ps) = Flf(xs)], B4, M (65) nf LRI S WK
2P

F(Pg) =W (Ps, X5 =0) (66)

H W(Ps, X5) = FOlw(zs,ps)| REIENREL w(xps, pp) M 4EH B IR

R, 20 (66) BRI UL, E f(xg) 2040 BREUPARS BIN  f5 FRA T AT DLIdE i fd B AR 4 kA5 13
BUREANR AL w(wg, pp) TR B F ST RN —%KL%, Xs =0, 7JUAES, WRFEAIUNDK
KA ¢ = arg[f] MR, MAIXELE “{EAHZS A7 F AT UE RS — AN, 3RS W (Ps, X5)
L2805 B 3N RIRATIR AT LA Sl AR B3R AT w (e, p) o IXFF BRI 5% bR B3I 50 A bR B 18 A
e fE R 2SS AR, 1Y (¥)Radon 84, HT3T XL Computerized Tomography
(CT) %%,

RSN AERTIIRFE TP O 4R 3], W AN & “ 8T8 Glauber HTA |og),
HBRMNEEE w = Le ool ghsh, BATHT LA H A B GV R 3L, w = QW(lszﬁ)e_M?/(l“m,
R MMM “H.

—RRORUL, Il ANETEARE” &t ¢ g BN R . BN R E At [ AR

FAVRIE, DG AMREBRINE 25 FNEMERE, FRAENN, f(zs) = (zslplzs) > 0.
T FIRY Radon 84, AILLRHE w(a,a*). FHE w(a, o) AWAFREER . X TAE wla,a*) <0
ETA, HAEXELR RIS - HE R0 MmRBIE, B2 KRBT (z, po) A
IR 2, e A S 4 Iug s (WK (14) 261).
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Kl 14. Wigner distribution w(z,p) and the associated marginal distribution f(z),f(p)

F. ETAFREHZENETEN

W BN EATRE, TR RER T (), WOREATAT PSS G W& s, 8
MREHE (), KEWE, G f(xg) 240, EMAWEE 8 ML ¢, AABAT LU A iE 1 &5
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B EANTHE (15) BgEAN .
(@) (b)
r “\Bei‘p
ey | W)
e %

~

g

- Xp
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X

fiys = B0y +Ba} =VZIBlxg Kmﬁ#%%?

Wlafaylyp) < |BI?

15. Quantum state tomography

G. HEFSHENE

(c)

oL

PAEB (15) 77 RAARBRAE AT 2 R BRI RO B T3 [v). REDCTHLW /M ttT, B
AT BER M. ATRAVER, RXFERE TR 2 REEENERG W 2 0 8dE: v ER
EXF fap) AR RAERRL, FEER N, K (BEKNH feg) S5RGBT RGGE), MR

25



#5 Radon A2 ¥ 75 EAGHH S [AIAENTIE (FTUH w(a, o) AZEREXR), TEA M KNS, FitalsE
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FIE |a| LI ¢ = argla]. 1X— 4% EHEFNINE.
BAIEE |v) = D(a)|V), f£41E (15) ) homodyne ¥+, B = rtag, |82 > |af?, BAITHIIES
flith ¢ = arg[8*a). MHTHRMEIERE FHET, PUTRATEREHA (56) #HEFAAHA AT, RATA:
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AVIPES ﬁ|B|A$ﬁ =8I
P,
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3 (68) HATLAE :
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7 (68)(69) ik 7ARTARALIE DG HOR M IR . SXFEIIE AT E S, FLERBT ¢ &
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=l (69) PIRAZLFMTEREAH T XA EIEAELD? FEBXTHTS R, An =
Vi = |al, FIER (69) BT LS,
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P:\/E“i

(a) (b) @; &

|

V2| ||
b b
N\ x =2a, N

P B

K] 16. The phase-space representatin of homodyne phase angle ¢ measurement. (a) The phase space distribution

w(z,p) in  — p coordinate. (b) The phase space distribution w(a, @*) in the complex « plane.
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(a) . |a0>_ (b) il = 73 (c) )
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iy = |ao|25in2% fly = Iaolzcoszg -
i — 7 e — 7 (1) = 1B+ VZIBI(xp)
m = 7 2 = i

Kl 17. (a) A standard Mach-Zender interferometer. (b) The M-Z interferometer is a composite beamplister with
t = cos¢ and r = sing. By measuring n1 2, the phase ¢ can be inferred with shot-noise limited resolution. (c¢) When
the al-port is injected with a general state |1), other than vacuum |V), then a very good way to understand the
noise property is to “tune” ¢ so that |1“|2 <& 1. In this case, almost all the ¢-dependent information is retrieved from

the dark port (bl). The shot noise An; = || is generally expressed as An; = v/2|3|Axs for arbitrary |¢1) input.
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K] 18. Light interferometric detection of gravitational wave. (a) is from Nobel prize website (Physics 2017) (b):
simplified diagram. (c): Simplified relation for deciding optimal laser power P according to Eq. (79) to reach

standard quantum limit to the gravitational strain detection.
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K 19. Squeeze of shot noise with sqeeuzed light
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K 20. Phase-matched degenerate down conversion for squeezed vacuum generation, schematic.
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K 21. Wigner distribution of sqeeuzed light (a-c), squeezed light subjected to optical loss (d,e), and vacuum state
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K 22. Homodyne detection of a sequeezed state after I-loss. The effective beamsplitter not only induce loss of
incident squeezed light, but also introduce vacuum state in the ¢ mode into the output

MR R S TR, ATEHEY,

Az > ((1—1)e 2 +7)/2 (101)
PRI, BUFE BRI T iR KRR

FEAEASIEF ARG, R S R AR AR et > 1, B ATHURE | UK. SR N R4 A 23 18]
FKIEWKE (21)(d.e)-
H b, BRI R AR, BB, HABURE, IERBN OB &AW

WA, HAH - DRMT W, MRS (K (22) 19 d 5wH), BIEREAEL, iRk
NESICY, BN E T,

E=REA E—ERS
1) A (41) BHES, IFBRMAS [0) = (a))2(a)|V) HEHSERRIL.

BREWE_ERS

1) WE4E I ORE (12), F5Emat (54) MHES, IS HAT r RIE LI —WME ET I RIER.
2) 4G LR R (57) (58) T (59), FFEHIZ (60) tHHE Azg, Aps.
3) IEHEE (4d) HIBE R T AL &R (38)(39). BLHEFEIHERA P, WKl X IBOEM of 3
CIFEN, SEEAE T W20 b1 356 O 6 F 3 ny = blby SRIEN RGNS . BATIMTS R T =1
POt I B PR B0 o0 508 B B3 e Hh BRI B %

AQ S Qearth

HHESFHNBEOCTHR P, JK XN ETFEACHAR A ER, R RINTRE P=1W i XA = 1064 nm
ot HFHABEEANT AR IR — 10cmx 10cmx lem /NG T B, 2750 DA R ?
TN

4) E4EE LR AR (81) 4 A SHE Xk, vraniEFX (88).
5) g & L EWEL (100).

39



