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0zlflanets around a late M star, Trappist b-h
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1.2.1 TOI-700

TOI-700 is a three-planet system orbiting the nearby (31.1 pc, T = 10.9) M2 dwarf with M, =
0.416 + 0.010 My and R, = 0.420 + 0.031 R5. The star is in the continuous viewing zone and was
observed during 11 sectors. The three planets have periods of 9.98, 16.1, and 36.4 days, and radii of 1.01,
2.63, and 1.19 Rg. The outermost planet, TOI-700d, recieves 86% of the Earth’s insolation and resides



in the conservative habitable zone. The transit depth of KOI-700d is ~ 400 ppm/ hr'/? and is close to
the photometric noise level for a 11th magnitude star . The long baseline was likely essential to detect
this planet with TESS.

We can map TIC M dwarfs on the detectability plane (transit depth vs TESS magnitude)
and count how many of them would allow for the detection of Earth-sized planet in the
habitable zone. The transit signal may be scaled according to the expected observing

duration (i.e., number of transits), taking into account the extended mission.
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NI VT NT IR DON O TS 72DINRE S BEEXEDOND HTH D, BHIZTOHMIE NI VY
v NI T = BRI TE W, 2720, FI VIV PUTWVAERIFEL, TVXLBMELABRETH D,
2= NEBDEED R, Ja lZ&2011% NORBA FBETH D, T4OBINEKIE N = BA-E» 5 HiEfR
FEATE, NIy "BZNBLVIRETHD, —HHKATL2DICETIRMEE EDE>R8—7TY
FFIHTE D NURTT 20 NT = 1EB»SHBCAB L Wo 28 2ATH D, Exo JASMINE FIFHKHC &
DRREDORD RV RENFRRINTWE 0L, HFETIIARHEHTH D2, MEEEA T Y 2 — WAL Z
ETHIET B,
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2.2.1 Shot noise, read noise, dark noise

Shot noise, read Noise. dark current DA% EZE X =HED, HAHWEHY Y 7TV V7 T IZEIT 5 S/N XL
TOXIITEHIND,

Ns

VO + Olnd + Than
ZITHY YTV T T ETA MA—T L UTIT 2O =V JOIRISHIET %, 1 frame OFESFHH
EHEDLUNDTEFNHES>T T % cadence & &8, cadence T &, Z Z Tld 5 minutes % fiducial value
EUTHRD, Nyl cadence NDY T F VAL, 0. Oread,Tdark (& TNENT T F I+ D shot noise,
read noise. dark (shot) noise Tdhd, I I TldE AL 71 VIZBEZT, TN OLFEHE CHERT 2.

V7 FNVDY 3w N A Xk Poisson fidt T

S/N = 2)

02 = Ny, =T (3)

8%, T xRN =TV b (cts/cts). ng = Afi 1&T T FIVOKTER (cts/s). A I telescope DA
SN THI R
- 2
A=n(D/2)? -7 (D/z) (4)
(m?), 2212 D =031 m FEREER. D = 0.09 m FEBEERTHY ., f. INFTIVIATHE, KT
7w 7 Ak BRNKROERZ LR R, B d OREKE LT

_ R% BAO‘C)
Fe=T2 Tefre ©)

(cts/s/m?) D& S IZRFEE o7z, HERE UTIKRE 3000K, 5% 0.2 KBGO BMKERE (KE L 7~
Read noise 1&

2 _ 2
Oread — Nreadnpixnframe (6)



THRMES5MND, I 2T npix 1& photometry aperture WO Y 7 L IVETH D, H—HiEH £ T 1.8pixel & D
Z & T, HMIZH 10 pix ZAY aperture IZZNE VD JADIZE D L UT 15pix & UTHEL, Ngrame = T /texp
& cadance 72V DTV —LETHD, E72IH7YHEHAE LS D read noise Nyeaq DHMEHTEL 72
S>TWB DI, read noise 1FZD RMS ETEHEZSNT WS DT, BMIZ 0r0ad D Nyead (ZEHIT 2 0256 T,
NpixNirame 25— RADIE, pixel [A] - frame B DAL T, IRARHATHRMONEHRE AEE >TWD
ZLIZHIET Do Nyeaa 1% 30cts & 926,

Dark IZ# & — 7 XTI ay h ) A ATH< & LT

U?iark = NaarknpixT’ (7)
LADEDB,
2R UTRUISEMRE U 7z small jasmine Ofbkk%E R3S 28 HERET 1.8pix T2 &, 24D

KD 3EFRENHLE 2 NIZESZDT, full well I& 80,000cts & F2&, ¥Fal—Yav)3Ivhik
H=9.5 EIZ< D LA IND,

small Jasmine

Ac 1.4 pm
D 0.31 m
D 0.09 m
AN 0.6 pm
throughput n 0.7

pixel number npix 15
exposure 7.1 s/frame
dark current Nga.c  10.0 cts

read noise Nyeaq 30.0 cts

cadence T' 5 min
#1 Small Jasmine {fi#,
X5 () IZZNENOD cadence 720D A ABZRT, bWV TIDLOY T FNIIHTDHE, F
Bhb
Us/Ns; Uread/Nsa Udark/Ns (ppm) (8)

TRUTHD, Ihhb read noise IXHIRAKZIWVE DD Y 7 FILHTFIZHET S shot noise 1ZHARNX W,

*6 FiAH U % Fowler/CDS & UTC 1 frame J8 —[\5id i UOBEIE factor 2 2302 D7EH, ZhEE®HT read noise & LTH
ATVBLDILADT, LROME LTS, BEEMEH30 cts/s/pix LD ET, E105 2 &l VENyeaq 5530 cts L105 =
YEEZLNDD, TOEE. Neeaa=21 cts £ 8208, iU HIZR T Nygaq=30 cts £ LTHL,

*T G U % Fowler/CDS & UC factor 2 # 21} 2 B EMH B, dark 38 cts LD Z 2 DARDT, IO factor 2 LEEHET
10cts & U7z,

EIAADEBE Y OZYMF 2y 7 2 U TlE. CHEOPS @ red book (http://sci.esa.int/cosmic-vision/53541-cheops-
definition-study-report-red-book/) p 68 #*5 ® Noise Budget, ##iZ Table 10 D read, dark DHODFHFEREZ HHTE 5 Z
& THEMD 12,
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X5 54 MFE2 1281 % Shot noise, Read noise, Dark noise Xt > 7 J)VH (F), 5 MBS TO 7
sigma RAEZER TS M7 Yy MEX (BRI A MA—THEND Z L ICHIRT B 5400), JKEOHERIT
saturation limit, FIADEEREX 3000K. 0.2 KIGEROERE %% X 72RO IES 5 BHEE,

Tl cadence(543) 72V DTV IRIIMIET D T VI MES

02 + Oread T Odar
dr — 7\/ Nsd dark 9)
E2RT, ZOMNTVYY MEITHNIES 4 cadence T Tsigma TREEHIAZXDDT, 74 MA—T & LTIk
BOWEDERS>TWD ZEIZIET 5 (MHDERT 7sigma DEEE > & HV), ZOREN S 25pe FEE
EFTRSIX0.35% ok (BT NVIEHERTIE 1.2 HERERIONIET ) T Tsigma/Smin 71 b A —7HHH
%, £\5 Z & T read noise, dark noise & 17-25pc OBHATL b Y HIERRIKED N5 > T NMERNIZH LT
RKIVEEIT R,

2.2.2 Photometry D&E M

Kt ) A UMD T A NI — T ORMEREIZ, BRALEIZLI D EDPREZICEIDEDRENDH D, FFITE
B eV IR N T % R X, MUY 2 VI (interpixel) X ¥ 2 £ VA (intrapixel) DEE DD & FiZ
720U, PSEF HUMIEDEINT U X5 2 LICEBRENKE N, THIFEIRMIZIE Pixel Level Decorrelation
LEDT U= I THEITLTEDSN, BHED aperture photometry TEDFEEDLEWENH 0% 3 13H2 2
ENEETHD,

interpixel DIEE A F 1k, IRD ® Hawaii 2RG flat 7 — & % FIWTHAN 7z (FE#l1Z Appendix B), K612
TEIIL 1o TINREOCE I LNVMRELTRH D Z LMD, intrapixel DREE L T IZ DWW TIZHIEME
PECOTHNE BN, OCD Tl [7] T. CMOS TH [2] THEDE DIz >V THABAT S, CMOS
TE CCD £ AT KERENIRI TSI BDOT, ZITE [T DETIVEHND,

RA VT4 VT OREE L PSFAAIZOWTIE. UFOIREZEITD,

o 1 frame ZHfF9 2 7 OROLEMEIX 300 mas (1 o) TH D,



IRD Hawaii 2RG Flat

—— Gaussian 0=1%

40 A

30 1

density

101

0 T T T T
—0.100 —-0.075 —0.050 —-0.025 0.000 0.025 0.050 0.075 0.100
fluctuation

X6 IRD ##k Hawaii 2RG 77V N T —4AN5ADE o7 L IVHIEE A T D53 #BEIE

o RO PSF AKRIZEARN Z RS L U, 7O 1frame Tld, 2412 300 mas (1o) @ Gaussian
convolution 23Mmn -7z D% PSF £ 45,

o XD frame DOHER LOAMERTE ISR I VAV, BB — AR 7 R IVOBHNT v & L#EIEND
LB&THhd

Frame BIOMHB[LEDMBEN S v 5 LRBE

E3RD & 512 Small JASMINE Tid 1 frame 7 REIOLEMEIZ DOV TIEAERI NG A, MlifE ETO&
frame O FUIMUE DOPEREEIZ DO TIZERMR, Z 2T frame & OHULNEENZERIZT VX LRGEIC
DWTETEAD, 77V MIDWTREBIEHRHDO KRN BOHIZOWTIFHHIETIE L, ¥7vIL T8I
FUELI 1o =1 % DAY T VIZHED interpixel DIES ENH 2 L $ 5, 1 frame TLIIT Y X LARNE
ZdH7-Z. PSF OEIFTIRF G % Gaussian THRELT, €72 NVEZEHEL 1 frame DNEEZFAR LA, 22
THEIZIZAD YT VTRETHOIVTBRIEEDMP L, TEEHSBRVEENH Y. ZUd 7RO L
TEMERENS SNELDNMILEZN, ZZTRTHEDS S, 256 HADY T UNLH Y TV VI ULEPLE
ERBEUTEHE LU, M7(£) »HHZA aperture photometry DFERTH D, 72720, ZITIEINT /A A%
DD ) A RFERBL TR, ZOEED) A AVLR)UESE 57 —F VAT 370ppm THY ., 7YV T IHE
TRIEBZNMETHDEDDY , FELHHIEEZ LR TE 0.23% OWHEAKRIEZND Z e hbnd,

—7i. HENZ interpixel DWW S FEPE L TH E, ERICHETET2HAEIE ) 1 XL 2 ppm FTETT 2,
interpixel H3D /) 1 XD E DD, pst BT LIIZH UL TEIF IRV &5, interpixel D 5 FD
HEDIZINPRKINZ LRDONB,

59 2 UBLEMNIZHE AT interpixel DIEEZE 0.1% (lo) THET I 2L LAGADIA N AI—T%
M7(4H) 1TRT. MIHEBOBEL 51X 1% (1o) THZEDT, D5 EFD 1/10 FEDHADHEN TSI LIz
HInT 3, Z0OEA. 35 ppm £ TR U shot noise ¥ read noise & ) ARV NI WHE R B,

F LD L HHfiZA aperture photometry Tldk, MEEHRD ) 1 X, D) 1 XDOHRKE L FEEL 5
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X7 (/&) HffiZ aperture photometry % UZBED T 1 N A—T7 ¥ I alb—Yay, dulil 0.23% fRE
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