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LASER LIGHT DEMONSTRATION WILL BE CONDUCTED AT (place, city, province or
state), (NAVAID ID, type, radial) RADIAL (dist.) NAUTICAL MILES, (latl/long.). BEAMS
FROM SITE PROJECTING (direction) BETWEEN RADIALS (xxx—xxx), ON (dates),
BETWEEN (time/UTC). LASER LIGHT BEAMS MAY BE INJURIOUS TO PILOTS/AIRCREW
AND PASSENGERS EYES WITHIN (nominal ocular hazard distance) VERTICALLY AND/OR
(nominal ocular hazard distance) LATERALLY OF THE LIGHT SOURCE. MAY OCCUR
BEYOND THESE DISTANCES.

LASER RESEARCH WILL BE CONDUCTED AT (place, city, province or state, lat./long.),
ON/FROM (dates), BETWEEN (times/UTC), AT AN ANGLE OF (degree), FROM THE
SURFACE, PROJECTING UP TO (height) MSL AVOID AIRBORNE HAZARD BY (NM). THIS
LASER LIGHT BEAM MAY BE INJURIOUS TO PILOTS/AIRCREW AND PASSENGERS EYES.

AIRBORNE TO GROUND LASER ACTIVITY WILL BE CONDUCTED ON (dates), BETWEEN
(lat./long., altitude) AND BELOW. AVOID AIRBORNE HAZARD BY (NM). THIS LASER
BEAM MAY BE INJURIOUS TO PILOTS/AIRCREW AND PASSENGERS EYES.

AIRBORNE LASER ACTIVITY WILL BE CONDUCTED ON/FROM (dates), AT/FROM
(times/UTC), BETWEEN (NAVAID ID, type, radial) RADIAL (dist.) NAUTICAL MILES,
(latllong.), AND (NAVAID ID, type, radial) RADIAL (dist.) NAUTICAL MILES, (lat./long.),
BETWEEN (altitude) MSL AND (altitude) MSL (or the surface). AVOID AIRBORNE HAZARD
BY (NM). THE LASER LIGHT BEAM MAY BE INJURIOUS TO PILOTS/AIRCREW AND
PASSENGERS.

TEMPO NAV WRNG. LASER LIGHT SHOW WILL TAKE PLACE AT HARBOOERE PSN
563713N 0081130E. THE LASER BEAM MAY CAUSE BLINDNESS IF VIEWED WITHIN A
VERTICAL DISTANCE OF 500FT AND HORIZONTAL DISTANCE OF 0.5 NM OF THE LIGHT
SOURCE. FLASH BLINDNESS OR COCKPIT ILLUMINATION MAY OCCUR WITHIN A
VERTICAL DISTANCE OF 8300FT AND A HORIZONTAL DISTANCE OF 8NM

TEMPO NAV WRNG. AIRBORNE TO GROUND LASER ACTIVITY WILL TAKE PLACE WITHIN
A 1ONM RADIUS OF HARBOOERE PSN 563713N 0081 130E. THE LASER BEAM WILL
OPERATE FROM 10,000FT MSL DOWNWARD AND MAY CAUSE BLINDNESS IF VIEWED
WITHIN A VERTICAL DISTANCE OF 5000FT AND HORIZONTAL DISTANCE OF 2.5NM OF
THE LIGHT SOURCE. FLASH BLINDNESS OR COCKPIT ILLUMINATION MAY OCCUR
WITHIN A VERTICAL DISTANCE OF 5300FT AND A HORIZONTAL DISTANCE OF 8NM

FTEY dolA EFo #F FTE AE

UNTIL FURTHER NOTICE A LASER LIGHT DEMONSTRATION WILL BE CONDUCTED
NIGHTLY BETWEEN SUNDOWN AND DAWN AT THE (place, city, province or state)
(NAVAID |ID, type radial) RADIAL AT LAT/LONG. RANDOM BEAMS ILLUMINATING
(directions indicated) QUADRANTS. THE BEAM MAY BE INJURIOUS TO EYES IF VIEWED
WITHIN"  (NOHD dist.) VERTICALLY AND (NOHD dist.) LATERALLY OF COCKPIT
ILLUMINATION MAY OCCUR BEYOND THESE DISTANCES. THE LIGHT SOURCE.
FLASH-BLINDNESS OR COCKPIT ILLUMINATION MAY OCCUR BEYOND THESE DISTANCE
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&l H 2l(Nominal Ocular Hazard Distance:NOHD)) dI0IX ZR222H S& Hel
| =0 &olot & (MPEE =1HE)
- (22 XY =& H2I(Sensitive Zone Exposure Distance:SZED) &0l Z& <
A0l ZAIE AIZEME REAIZ 2 S=0 2. 0| HElE Z=JotH &2
100 MW/cm Ol
- (I XY =EHe(Critical Zone Exposure Distance:CZED)) 2iOIN Z¥222H S& A
= g

cIMtXS Z&0] Sest SRS Loled Frz FAHEME REEY B3 SE0 &HS.

—

=
Ve
x 0
o

w
=
o

0] Helg x=1tolH ZH2 5 /e O] ot
- (HletXI2 =& AHel(Laser-Free Exposure Distance:LFED)) 0l He2lE& =1otH ZHE 50
nW/cm Ol ot

=
FoHEAE 22210 g =+ 8l 23 gilg.

Olet 22 2 Helol ot XiaAHel(=8Hel) € DS (=&He)=et 0
OZ Metits Hel(EMAHe)E 2Xists A0l I SK6tH. U8 TH= 0
HelE UEL LD ATH

1366 < Q
>R = e,

SRyomp = U
Q=22 X
|.

|EH

-

o
-

O SECHETNIH2I(NOHD) At&AE
1(J)

¢ = & i (mrad)

MPE,, = Jjcnt ©2[Q] BAY MPE
1366 = MEIDIEIE LEZ clCIotS LeletlIoteZ HEIAl AIZ2E s SHatH %

(&

0

4l 6.2)
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SRyomp = WE SIS SEQLEGHIHEI(NOHD) Ab&Hel

MPE, = W/cm &H2[2] MPE
1366 = MIEIOIHE LEZ ctCIets Lelctbite2 HEAl AIEH = &

>
X
N

(OlA) 40 AEQ] AXTHCW) AHIOIXIE 1.5 Leletlioe 2H eas JtE 32
¢ =1.5 mrad
® =40 W
MPE, = 0.00254 (2 225 H 2.54 nW/cr)

2HA 6.28 HEotH

1366 < 40 54640
= = =/ 4= 3092
o \/ 1.5% X 0.00254 \/0.005713 956084 = 3092/t

22X MNHEZI(NOHD) £=THel) XHO st ="H2l0IC. £="HAHel=s A =22
(Minimum Elevation Angle)S AI26tH CIS 22 SEHAS A=Z206I0 =ZHelE HAEHTH

HD= SRyopp > cos(H 254 2Y)

HD = =% X%, &= ZAACIY S, ot BAHEI(SR)IF TIEHRI0IH =B S
O ESLI010{0F StCY.

SRy = S AN HZI(NOHD) At D1el

FADE2 = “FADE2H"2H0 J|YE gt

(Gl M) SRHENHCl BAACIIOF 1000DIEO0D Z4&0| XIHSZLREH 3022 AZE SAE

AR =% XHHEI= 1000xc0s(30) = 8661 E0|CH.

(SEAEMNHZI(NOHD) £=&HHel) XNHZRH A&
(Maximum Elevation Angle)2 AIEotH Cis 22 Y
Ct.

VD= SRyopp > sin(F =2 2})

VD = =&H2(1DE), Hf= IAMH2A S, 2+ FAIAHCI(SR)IF TIESR0IH =B HE

clOoICh. =&ele U1
Al

gt
HAS ABGHN £EH2IE

| ZAFAHCIOF 1000 EO0lDD 240l NHSZEH 30&2 2E=E KA
32 &= 1EI(IJ__'.:_ = 1000 sin(30) EE= 5001 E 0| L.

W

§

=
SIN(s!
(0l

FQ

gj
B
ot

&t M2l (Visual Effect Distances))

LE Ol&atol &I0I A &0l JFAIE(400~700 nmOlLH)Ql HR20ICH D

- 2JtAl dIoIMSe BSR, BE SZED, CZED, LFEDZH “CHEUS-EDtAl
| S 48

Ct.
= 01" et JIe
dlOIM2l B2, OfcH2t 20| SZED, CZED, LFED HLt=S

[°
o
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(BR) €2 JtAIZA Y0IMel &<, SZED, CZED, LFEDIH S&EQHEGHeI 2L HA(RES
I

Hel) HAE S5 QUCH 01248 B2 AHFAO 0IRE HY 20l H2lAS JIYshME oL
SICH CHAIOG BHEAl “SEOIIHHEILSCH BS 01240 JIYSH0I0F BT 0l SEAZHH2
(= &&012))0 o&el ¥ 253 Hacts0 A0N IHE S5 HES0IC,

(BIZ XL ==H2I(SZED) ZAIHEI) TS UHA

AtE

0

Ct.

fjo

3700
SR ozmp = TX VPyep
SReup = SZED B A AHel
¢ = ZH i (mrad)
Dup = NUABEESHA(EH M SHEetol J1E 2)

3700 = WEIDIHE LEZ ctCIetS LelHCItL 2 HEAl AIZEl= SHetHHl

—~

QIAXA=EHEI(SZED) =EIHal) O
SECHEOHE =HHE HLAS HE

HD= SRy, < cos(H 2527}

25101 HABICH NS RO HargAl2

o o2
0%
0x
s
o
9
OII

—~

DIEXI% L EHRI(SZED) £FNH2l) Ofeh LHAIS 0IS5H01 HASICH NIRHQ HAaL
DY £XH2 HAAS BEEIC

VD= SRy sin (52 7})

A

(I XS ==012|(CZED) B AtHEl, =B Hl & £Z=H2|) 2 SZEDZ0l 4.52 =8t gt

(Gl Rl) SZEDZAtH2IJF 5,000 E0l2 +=EHel(HD)Jt 866LE, =AI12l(VD)It 500LELY
d2, CZEDBAAHel= 22,5001 E, +=#Hel(HD)= 38,8971 E, =& Hel(VD)= 2,250 E0ILCH.

(Mt ==21{c|(LFED) ZAF Hel, £THel L £=D)el) 212 SZEDZ0 452 S8t 3t

5. & A

Hots st gy s J1dsttt

(HFA EX) 2 SHAS2 ANS| Z136.122FH &6 210/ OIS 22 dgs2 AMSoto

S 2+Zs dEelg MESSIALE.

OB ANSI A==Xi2lE 1/¢0halol 1000/02 2HEN, & LiHe)S Zelettierez J|Y

StCH. 0.58%°= HI—'EPE CHalOl 23 (HME2 =) OIS0 M38222 ZAE B2 4/ne=

1.270HK E0HEe= BHH, MMAQL BAIHZIDA 0IXe FE0 I Hed 28 XNE(?)S

MNEX 2=Ch ANSIBIS o2 ZUIF LIEILED OIEZ S4atE [ 0.03282 SAMHF=E AL

SHCH.(1 om =0.0328 ft). G4J|0l= 2JIK &A=I} JA=0 LEZ & ZgsS &§8DI S| &t

1,000(LeletCletel 222 H) 0.03282 A =ot0 & &4 32.8% EICt onz & 21t

o= 1,0008 A42Z Aot m2 & ZUS 1072 A42 AIZEHL

B Ol™MOl HAE SZEDZRE CZED2 LFEDS 4&FESH)| ol A2 AIEE = JUlh= e
2 D] Z4l(atmospheric attenuation)2 FAIE FAR20C R&8 JFA0ICH & A0
25 D 2AHE DNAHE ZRIF US e BIEAl 3IHK AMAGSHLIE SEHoZ Hat
ot= ANSH 2AYEHE AFE5H0 0F SHCH.
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H . o BHA He IS -Z2H(MPE) S
T+ & (nm) | SEXBARKE) | MPE(J/cr)
el
180~400 107° ~ 10 X 0Z2DEZHTZA(ANSI)
Z136Al2I =
DJUNEE 2L
400~700 <107? A ANS| Z136AlI2I £
107° ~ 18x107° 0.5x10°6
18x107% ~ 10 0.5xt"®x1073
0.25 0.64x 1073
M Q&
700 ~1,050 <107? A& ANS| Z136AlI2I £
1077 ~ 18x107° 0.5xC, x10°°
18x10°°% ~ 10 18X Cy xt*™x 1078
0-25 064 C, <107
10 10<C,x107?
1,050 ~1,400 <107 Z2EX  ANS| Z136AlI2I =
1077 ~ 50x10°° 5.0 Cex107°
50x<10°% ~ 10 9x Cext"Px107?
10 50 Co < 1073
1,400 ~1,500 <107? A ANS| Z136AlI2I £
107° ~ 107° 0.1
107% ~ 10 0.56 x t*%
10 1.0
1,500 ~1,800 <107° 22X ANS| Z136AlI2I =
107° ~ 10 1.0
10 1.0
1,800 ~2,600 <107? A ANS| Z136AlI2I £
1079 ~ 1078 0.1
1073 ~ 10 0.56 < %
10 1.0
2,600 ~10,000 <107° 22X ANS| Z136AlI2I =
10°° ~ 1077 101073
107° ~ 10 0.56 x t*%
10 1.0

C.gt AEYH:
ot&ol 700 ~1,050 nm @I AL
o1 : IO IHEO0l 850mmel &
Ofl2 : IOl M IH&0] 933mmel &

Cp= 1(%-002(3+8 =700)
=] Cp= 1(0002(850—700) — 140002150 _ (403 — 1 g5
(=] CA — 100.002(9337700) — 100002233 — 110466 — 9 g9y
Ccgt MELHY !

&0l 1,050~1,150 nm@l B C.=1.0

OHEHOI 1,150~1,200 NM@l AL ¢ = 1gPseH— 1
013 : AOIMIHEOl 1175 MY A 1,200 ~ 1,400 MOIS, ¢ =80

t el MEYY I "t'E =2 HADE EAKZAY.
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STTONS 2ol U HIBOIN =0l J|E @7 15
H 2. A=IHCW) 2E FUsiS:-Z2(MPE) &A
OIE=HO|Xl Ot F=AIQ H=2
1IF&(nm) MPE(W/cir)
xtel A
180~400 X 0Z2IE=AH R A(ANSI) Z136Al2l=
DIUNE=ZA
400~700 254 x 107
oM
700 ~ 1,050 (100002GHE =700y (1 01 < 1073)
1,050 ~ 1,150 5 x 107°
1,150 ~ 1,200 (100018CHE=1150)) (55 1=3)
1,200 ~ 1,400 4.0 x 1072
1,400 ~ 10,000 0.1
CGIAl 1 : IOIK &0l JIAIEC 2L, MPE = 0.00254 W/crt
GlAl 2 : &0l HFEO] 850mmY AL
MPE =(10%002650-700))(1 01 % 1073) = (10°°2"1%) (0.00101) = (10°?®) x (0.00101)
= 1.995 x 0.00101 = 0.002 W/er
Al 3: &0l A0l 11756mmeY AL
MPE = (1OOA018(1175—1150))(5><10—3):( 00.018*211)(04005):(100.45)><(04005)
= 2.818 x 0.005 = 0.01409 W/cm
“HIo&& 2=" A=IHCW) =0 e BIQE=EQ 2= AI2DH e S=&SXIHAIZE2 JFAl
ZY0IM2 HR 0.25% &= B0 1D MM YOIMe H2 10x L= 20 &®CO. (OF
AMZAO AL 0.25 OILHOI A0l =8 ZWO|HLE 2E Tl AlIME S2/0HD JFASHCE
MQNol FAR HMHO AMHSS2=z 25t dIOIMIF 10x014 S2& N8 HREX &%
=Ct10 JtASHCY.
=X =10HCW) ==& ANS| 7136.1 <HE 5> & X
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Al 15

E 3 A0 SS-ZY - AN BB BA BHEFD(MPE,,) 871

BA BA EPN

ok MPEpse ph= MPEprr ph= MPEppe
Fob(Hz) | (W) FEob(Hz) | (W/em) Fob(Hz) | (W)

1 7.07 x 107 30 [9.06 x 107 5,000 | 4.20 x 107

2 1.19 x 10 40 | 112 x 10 10,000 | 7.07 x 107

3 1.61 x 107 50 | 1.33 x 107 15,000 |9.58 x 10

4 |2.00 x 107 75 [1.80 x 10| | 20,000 |1.19 x 10

5 2.36 x 107 100|224 x 10| | 25000 |1.41 x 107

6 2.71 x 107 150 |3.03 x 10| | 30,000 |1.61 x 107

7 3.04 x 107 200 |3.76 x 10| | 40,000 |2.00 x 10

8 3.36 x 107 250 | 4.45 x 10| | 50,000 |2.36 x 10

9 3.67 x 107 500 | 7.48 x 107°°| | 55000 |2.54 x 10

10 |3.98 x 107 1,000 | 1.26 x 10| | 100,000 |2.54 x 107

15 539 x 107 1,500 | 1.70 x 10™

20 | 6.69 x 107 2,000 | 2.1 x 107

25 | 7.91 x 107 2,500 | 2.50 x 107

grer giolNel 24

M
&)

B JHEWCL'(SAOI
MPE,, 0l CHst %
£ ot UCH.
UM IHSERQI(HXM St

Bt AIL SISl HEALO

gt &

2

2] gtOll oHE =S SO mPE,,, 218

Al =AY 0IME

A SOl

&

FIoHA AtESE

o
A
e

T
I
I
>
g W
s =

OI 9?%' EP.

M
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SIDANS 2| Y HISotE Stol J|E =X 15
H 4 95 BA NHQW HOIME 2F H=(MPE, / MPEqy)
Tus~18us BAZZ JiXs BHETA = QM (700-1400nm) 0| MZ 4O MPE, S 7ot)| ldh AIEE.

BABS R0 SRSy | B SEA >
(Hz) otE 700~1,050 nm OHE 1,050~1,400 nnE
1 2.8 x 107 55 x 107
5 9.4 x 107 1.8 x 1074
10 1.6 x 107° 3.1 x 1078
15 21 x 107° 42 x 1078
20 26 x 107° 52 x 1078
25 3.1 x 107° 6.2 x 107°
50 53 x 107° 1.0 x 1078
75 7.1 x 107° 1.4 x 1073
100 9.0 x 107° 1.7 x 1078
150 1.2 x 107° 2.4 x 107°
200 1.5 x 1072 2.8 x 107?
250 1.8 x 107° 3.5 x 1072
500 3.0 x 1072 5.9 x 107
1,000 5.0 x 1072 1.0 x 1072
2,000 8.2 x 107° 1.7 x 107°
3,000 1.1 x 107" 2.3 x 107"
4,000 1.4 x 10" 2.8 x 107!
5,000 1.7 x 107" 3.3 x 107!
10,000 2.8 x 107" 56 x 107"
15,000 3.8 x 107" 7.3 x 107"
20,000 4.7 x 107" 9.3 x 107!
21,000 48 x 10" 9.7 x 107!
22,000 5.0 x 107" 1.00"
23,000 52 x 107" 1.00
24,000 5.4 x 107" 1.00
25,000 55 x 107" 1.00
30,000 6.3 x 107" 1.00
40,000 7.9 x 107! 1.00
50,000 9.3 x 107" 1.00
55,000 1.00" 1.00

% WM& 700 ~1050 nmOfl 55,000 Hz(£= & 1,050~1,400nmE 22,000 Hz)LCH El(HHP%)
PREEIOIN 2 &= Ct.

rﬂ:

F

rok

=

P

Ol : 12,000 Hzol EABI=SFI(PRF)Z2 22 &= dI0oIME 850me Hdg 2E
HME <H 2>0lA 850mm m&ES CW 25 MPEE F6t®H 0.002 W/em(H 22| G2 =
Ch. G822 <12 <H 4>01|/\-| LERES T 2ol === eUSUHA O = AMEE

ZESEC. 0] B=R0l=

E<
SEAMOIMO CHet MPEZIS 6
Ch. 2tef 2ol 2l P
2S0A O JHFECI(ZL0

clOIM el MPEgt2 51} 20Nt S2otH Tetd 28 A=+ 10|
1 2ol =2 ZE0A CW 2= MPEL ‘Z"‘U#I =

BA =
SEFU=0F SRSl HALOIS] gkl oilgE B2 FHe 23N+ &
| =

etCt.
)0l
XE

A+ ItE 700~1,400 mE"SO0ICt. 12,000 HzCl 201 M2 PRF

= 10,000~15,000H /\POIOH HE=2=z 20+ HeHQ(HE) 10,000 Hzol PRFLR! 2.8 x
1078 H&Es&th. 2dB82 2B&HA+= 0.280ICH 0.028 x 0.002 W/en= 0.000056 W/em =

5.

6
A=
—=

i
o

Ct.

x 107 W/enQl wmpp,,at2 Fot)| fldide <HE 2>0AM ?2& CWR2E MPFUl 23
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SIDENS 22| L HISOHA S0l JIE @7 15
E 5 JIANYOIHE ALXEFHAS
(OFAIEI01 4 (400~700 nm)0{| B At
A B2 3102 (Hz) A 2B & A 2 (VCF)
400 2.6 x 107
410 2.3 x 107
420 4.0 x 1078
430 1.16 x 107°
440 2.30 x 1078
450 3.80 x 1072
460 5.99 x 107
470 9,09 x 107
480 1.391 x 107"
490 2.079 x 107
500 3.226 x 107"
510 5.025 x 107"
520 7.092 x 107"
530 8.621 x 107"
540 9.524 x 107
550 9.901 x 107"
555 1.0 x 10° (VCF=1)
560 9.901 x 107"
570 9.524 x 107
580 8.696 x 107"
590 7.576 x 107"
600 6.329 x 107
610 5.025 x 107"
620 3.817 x 107"
630 2.653 x 107"
640 1.751 x 107!
650 1.070 x 107!
660 6.10 x 1072
670 3.21 x 1072
680 1.70 x 1072
690 8.2 x 107°
700 41 x 1078
EXN MAN et AIZBHES2(VCP)E 261D fAoHA, THE(DO )0 CHEt AZEXH A
(VCR)0ll BR=22 =5tH OlMel TmEAO| SIMel EAOIC 2ol algE AL

SRSl VCF 2S00 20 Al

HOA 5325 530~540A1012) 2t0122 2CH JHHOI(2) MEQ 540mo Al2ALH
9.524x107'S MEsCh. AIZERIH4(VCF) 0.952401 HRE 10%4ES ot AILEH
2 9524 YES &L}

(Gl® 2) 182AE° ol22 HOIND

AED 2HS 8UE SHCZ &S

514mm A1 ZHS 10AE S52= 2Eo6t]) 488mm
ze

W
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Al 15

SSYM= 22| & HHotd &0l J|E=

2% MES HEHOZ MU F VCF ZDAUS ,
X 514m, & 10E : =2 HOIM 5142 510~520A1019) 20|22 20 HSXQI(2)
mHErel 520m9 AI2E S 7.002x107S MEBCH AIZEHH4(VCF) 0.700201 B2

Solt0 AIZE2EZES 7.0922EE &L

—/

graketth

=3 10%4EE

T A 4882 480~490A01Q 240|122 Bt JfE=QI(2)
2FE X A 2=(VCF) 0.207901 EHZ

79x107'2 HEEHCH AUAER

- II& 488mnm, == 82E @ =2
THEQL 490mmol AIZE XA A2 2.0
A BAEE Zol AMUAEEHE=S 1.66632AEE FEHL.

OS2 SIS AIAEBHEA(VCP)S &S & 7,092
8.

+
B — 0 OOl U= 18SE AOIKES 8.75529E0 AlALHE
o 102HE2| YAG(9.5W,.,)7t 182%E 0I22(8.8 w,.,)ECH =0l H0F 2OIC},

EX 2 Z(c)0l AI2E AIZEEAL=E ESHIAIZZH U8 2HEZH A3 (Commission
Internationale de I'Eclairage, CIE)Sl 2BtalEl HAAI2DI|s &§S340ICH = (Im-em?)2
C.etll 6832 Zolt0 =HE SAEE ZLSICH ASSMEE o 28 AMH(FE) SARRLOI

(Im-cm=2)0ICH. O MZAAS HEO
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