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FK2:GALAHH, BHIZ# R_SNREC_SNR. 2 MeVEFE—LE50 MeVERFE—LEBWEBSHRRERICKY, [#] TIREShE/NTA—

SEBFEL. B[O Table 22K Z.

Parameters Symbols [unit] Case A Case B Case C Case D
GALA specification

Laser output Energy Er []] 0.017 — — —

Pulse width FWHM [sec] 5.50E-09 — — —
Wavelength Alm] 1.06E-06 — — —

Beam spreading (1/e?) O [rad] 5.00E-05 = = =
Throughput of laser collimator er 1.0 — - —
i?gég;i radius  of  receiving oo il 0125 - . —
g;?elicilgled of view of the receiving Opoy Lrad] 2 75E-04 . . .
Throughput of receiving telescope G 0.85 — — —
Transmittance of band pass filter 08 . — .

(BPF) RE

Bandwidth of BPF Agp [m] 3.00E-09 — — —
Avalanche photodiode (APD)

Quantum efficiency of APD [ # | £or 0.40 — — —

Gain of APD [ # | M 150 — — —
Responsivity [ # | Res(M) [V/W] 2.25E+06 = — —
Excess noise index [ # | x 0.25 — — —
Surface dark current [ # | Ips [A] 2.4E-07 = — =

Bulk dark current [ 4 ] Ipg [A] 1.7E-10 — — —

Noise floor Slyr [A/Hz?] 1.00E-12 = = —

Trans impedance amplifier (TIA) B, [Hz] 2.50E+07 — — —
Sampling rate At [1/214pc 1[s] 6.25E-09 — — —

Time width of matched filter of [s] 2.00E-08 6.00E-08 1.00E-08 1.00E-08
Observation conditions

Surface temperature T [K] 103 113 — —
Height H [km] 1300 500 500 500
Surface albedo ay 0.67 0.2 0.44 0.7
Surface Slope O [deg] 5 20 3 0
Surface roughness Var(4§&) [m] 3 10 1 0

Solar radiation @1064nm Wiyn [W/m?/m] 3.09E+07 3.09E+07 3.09E+07 0
Results

Returned energy E, ]l 7.13E-17 1.12E-16 3.18E-16 6.24E-16
Returned power P [W] 1.02E-09 5.99E-10 1.45E-8 7.03E-08
Returned photon number By i 382 601 1700 3344
APD-HIC v, [mV] 3.14 1.81 50.1 272
Equivalent signal power S [A?] 2.42E-15 8.25E-16 2.17E-13 1.08E-12
Signal independent noise power N, [A?] 5.35E-17 1.52E-17 8.12E-17 6.44E-17
Signal independent noise power Ny, [A?] 5.09E-17 1.08E-17 1.36E-15 4.11E-15
?éIjS]I?’Rg}ALA performance model ¢, .\ y 23.2 28.8 202 357

S/N  necessary for science 29 22 43 122

requirements (R_SNR)




170

BT LALTLEIIKERE VI kAR E
CIERE»OFERICT—IDZLWH IR TT. K
RO - WE, H5VIEHERONE, b,
WA, HELICBLDSH I > TIEESITY
Oy 54 TANDIRTIEZRWTL &9 %2 KA DK
R OMFIIY Y A ATHRIZWH I E XM Db T T
{728V, S#%LJUICE-GALAICZERH WA 21T
T NTT

SEX0

[1] Araki, H. et al., 2019, Trans. JSASS Aerospace
Tech. Japan 17, 150.

[2] ¥EHEEITH, 2023, B2 A 32, 302.

[3] Kimura, J. et al., 2019, Trans. JSASS Aerospace
Tech. Japan 17, 234.

[4] Hussmann, H. et al., 2019, CEAS Space J. 11,
381.

[5] MEBELEIEH, 2020, WA 29, 153.

[6] Enya, K.etal., 2022, Adv. Space Res. 69, 2283.

[7] Thomas, N. et al., 2007, Planet. Space Sci. 55,
1398.

[8] Gunderson, K. et al., 2006, IEEE Trans. Geosci.
Remote Sens. 44, pp. 3308.

[9] Santovito, M. et al., 2006, Planet. Space Sci. 54,
645.

[10] Gunderson, K. and Thomas, N., 2010, Planet.
Space Sci. 58, 309.

[11] Kobayashi, S. et al., 2016, JpGU Meeting ab-
stract, PPS11-P08.

[12] https://www.miz.nao.ac.jp/rise/node/683.html

F43EEVol. 33, No. 2, 2024



RABTHIZVKREN, ZLOKEEN 2010 ~JUICE ## A= ATV —F B GALA OMREEF VY Iab—var~/ %Ak M 171

F1 AR BE 2 TF 28 B R I 32 K S0 i
IS § PN 3 E =]
e Rk Hb R 2% R A 2 o g
T B (FE) . 19964 XD
\ ‘zL UM, WP, R

L LAY HARER
& BANBZ R IR,

e =5

jap)

FHBHEJERT HEEE. GALA
Japan7 @y 7 b A —T % —,
FTHHARGHEBL Tuy s
MEREIZ LY B LW EFRFE R
RS KB R R R AR
O Rom ST T TS EAR
FHEIOKE R OR FE, FHI2505 A4 fr B 5
b5 - BB XU FEHEGZODDOHES.

Bm KR

B IR RE A T e M 2 RSB B . AORUR 2 Ko
e B2 BT 8 B b 2R K AL R 2 o B AR AR S T
M () . 4 =AM 7R R T B SE
PDZ#ET20034: L BUK. HINIZEENIF %L

A AT

P T2 RS
B ¥UE/RISE %% 3R %
EEPETAT I T F PN
EBERE RAREIT-R H

¥%. Massachusetts Institute

of Technology, Department
of Earth, Atmospheric, and Planetary
Sciences,Geophysics 5 %, Ph.D. MU, JUH K%
MAFE Bk R R 2R BT, MBE, FREILIEX
2 BRI EAENIE vy —RIT R 2 CT20144E4H X
DB, HMIIRERE. HARERZRIITE.
HARZEFARREZHOD.

KB K 5 K 5 B B S 0F S8 B B
o W RIR 2 K2 b 22 R F 5%
BR RS T, () R
WRZFWENEEE, 51
ML 22 WF 78 B FE AR A IR B E SR H
el R L H, WL
FRFHER A AT FE AT E 78 H % % C, 20164101 &
DB, TN, A LS. HARKAE
Bhps, BHARRES, AaolRlis LUy s
L EICHTR.

L FET

T AL 22T SE B SRR =l AL ST gE T R R R
AT — SNV —T TR, U RSP KRF B
BAEF MO BR R R A B g W R MRS T
(B . 40k R R A% R BE B35 2% T 22 ) b BR B 45
B E e, E K XARISEH R BER
HEZEE, LR EE IR 5 —dkli,
VRXBRLYIaL—Yar7rayzs Mg
EEREZRET2019455H L0 Bk, EHMix)E—1
YT U= SR, BRAEMEY. HARRAER
2, HARMIREAFFHE, HRYVE- VY7
FRIIE.



