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— T, =hv/ik[K] =500 K @10 THz

— n=KTB/hv =B [photons/s] = 0.7 nW (B=1006Hz@10THz)
EEREFORE
— NEP =101° W/HZz"> B=100 GHz
~ T,=NEP/(2k B*>) =10 mK




NEP for photon counting
VS. time resolution NEP = hv/+/T

10°14 Matsuo and Ezawa, JLTP (2016)

10-15

10-16

10-17

10-18

er‘!-“h
o
N
I
5
-
Q
=
O
(T
o
C
D
)
=
-]
O
Ll
()
D
O
=

10-19
1012 101 10190 10° 10® 107

Time Resolution (second)




HEIGERE sz DB FE

U ——————————————————

FREHPOY I KFESISHFIEHER
Ezawa et al. JLTP (2020)

1
i

10270V FDBIEER TS
Kawakami et al. FR4MEFEREE (2019) |

P 220088 30%Y  2um 18000 A+8 2016/08/25 12000un x § 000usw

ot et e 5 S S A O A e i - iy




Input Optics 0.8K —.

Fridge | g|s-pc  Recorder

| / 1
sl et Hn

ﬁ S— = Electronics
4K Cooler

N\ J

Thermal Source



Astro2020 APC White Papers

A Realistic Roadmap to Formation Flying

Space Interferometry

Type of Activity: [J Ground Based Project Space Based Project
L] Infrastructure Activity ® Technological Development Activity

[] State of the Profession Consideration [ Other

Principal Author:

Name: John Monnier

[nstitution: University of Michigan
Email: monnier@umich.edu

Phone: 734-763-5822

maintenance of the destructive null. In the 2000s, the NASA Terrestrial Planet Finder Interfer-
ometer (TPFI, Lawson et al., 2007) and ESA DARWIN (Cockell et al., 2009) projects studied the
requirements for a mid-IR formation flying nulling space interferometer. The core idea is that
an exo-Earth has the best contrast with the host star in the mid-IR (1:10°, compared to 1:10'° in
visible) and nulling will turther suppress the host star flux. In mid/late 2000s, these technology
projects failed to mature to funded flight missions — see Lawson (2009) and Lawson et al. (2017)
for a timeline of events and an overview of technical achievements of the TPFEI program.

“Proposal of Photon Counting Terahertz Interferometry”
In The Cosmic Wheel and the Legacy of the AKARI Archive:
From Galaxies and Stars to Planets and Life, pages 261-264.
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Additional mission concepts have been developed for nearly all wavelengths ranges and also
using unconventional methods such as intensity interferometry (Matsuo et al., 2018). A (nearly)

exhaustive list of proposed major space interferometry mission concepts appears in Table 1.




OST and MSO for Sl

« Large Cryogenic Telescopes in THz
* Direct detectors to be installed.
 Both to situate around S-E L2
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