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Abstract Science Requirements - Optical Concept

B We have proposed a sounding rocket mission to ob- B |Scere Driver Measurement _ -~~~ Rowland ™ ~-

Requirement e circle .
d - Virtual

tain the ﬁrst hlgh I'eSOhltiOIl, hlgh quallty VUV Sp eC- E Sun-as-a-star, heliospheric Solar VUV spectral irradiance Full solar disk observation - o - N solar

and solar system physics with VUV spectrometer . 7 L

-3 trum Of the Sun— as- a—St ar. Our immediate Science Detailed comparisons of solar | HST UV radiometry +5%* Radiometry £5% ,’ \@

. . ’ and HST spectra STIS} /COS R = A\/AX =~ 2.5 x 104 R > 2 x 10*
a4 coal is to understand better the processes of chro- UV wavelengths > 115 nm Apin = 115 o

Detect small-scale magnetic Distinguish broad components SNR>20 in

[ mOSpheI‘IC and C()I‘Oﬂal heatlng HST data eX1St fOI‘ reconnection and dissipation of strong lines from 150 nm continuum

(explosive events, microflares) | continuum

a dozen OoOr SO Sun—llke Stars Of a quallty already be— | Resolve non-Gaussian TR core turbulent FWHM ~ 40 km/s | R ~ 2 x 10* F1 : \‘8
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(size reat g
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Incident sola/r/ radiation

line core profiles Strong self-reversed lines H I, O 1

y()nd our ablllty to construct a Comparable SUN-asS- Resonant absorption in atmos- | orbital speeds (e.g. Europa) £13km/s; | absolute wavelength

pheres of solar system bodies sensitive to shifts < 0.1 linewidth' calibration +3km/s

B a-star UV spectrum. The solar spectrum we obtain Quantify La/solar system H Ly flux ~ 100 others 216 nm '. R il

plasma interactions unsaturated circle

will enable us to understand the nature of magnetic [ | Plsma dagnostic lines g O1115.2, CIit 117.5, SiTll 120.6, | cover wavelengths
strong lines La 121.6, Nv 123.8, C11 133.5, 115 < A < 181 nm

| energy dissipation as a Sun-like star evolves, and the Orv 140.1, Si1v 139.3, C1v 154.8, Hem : S i
SY b : 164.0, O 111 166.0, Al11 167.0, Si11 180.7 Spectrometer optics, not to scale. A cylindrical feed g

fne;?lll?:irtl;e \?\Eeng)?issrﬁctiztjl:l;?;uomnesnttel(liizi;lasss(jerf d L ooeeno et al (2004); F(Ghavamian et al,, 2000); BSTIS data handbook, | eptie produces a Vi.rtual image of the Sun, which i.s re- §

B tific prospects, and broader impacts of the miesion. s imaged b Y theogratmg onto the detector, The position B \[SFC will build the FURST camera. It is a direct
\ S g8 of the virtual image a.long the Rowland circle sets the § copy of the ESIS design, derived from Hi-C2. ESIS
8 wavelength range falling on the detector. o

|
NOT TO SCALE "

: e R ;e e A R R A e | | o | (EUV Snapshot Imaging Spectrograph) is a NASA §
“. dolar ACthIty n a Stellar Context P e R R B S s e s e T VRS R RS Sounding Rocket scheduled for flight in fall, 2018.

Y The Full-sun Ultraviolet Rocket SpecTrometer [i% | The picture shows four completed, tested ESIS cam- |

{ (FURST) will obtain the first high resolution [FoR _:' e b .‘_-_"3;3" SIS .' AN S ek Bl '_ AL Tr L R NS Ral (1 Hlat are being delivered tis week

¥ VUV spectrum of the Sun-as-a-star. L P T N Ay SaE L N R TP e et NSRS R AT e R S e T TR RO e S o e AL R
e HST data of Sun-like stars like o Cen A are of | Full dlsk Ultra\/lolet Roeket SpeeTrometer (FURST )

higher quality than existing full-disk solar data. ,; B Strong solar UV line emission is absorbed and scat-
' ' | tered in gas and plasma of solar system objects. §
Y FURST will provide the first full-disk spectra with
N . M8 sufficient resolution to investigate how radiative in-
(M6 threaded 1nserts on SOmm centers) et oS TEERN S % teractions with solar system bodies are modified by B
PR e s s e T ®-c. > ¢ orbital Doppler shift. For Europa and Enceladus, the B
B I S solar spectrum is Doppler shifted by £13 km /s during
Sun: 7 x quiet Sun intensity spectrum . Cen A: stellar flux spectrurm 2 T T R e e T e et et et et T § the orbit; in comets it can approach several hundred

e Profiles of stellar UV lines reflect magnetic &
heating processes in chromospheres and coro- CFRP breadboard
nae, unsolved problems with a 70+ year history.

Broad components accompany shifted line cores
(Wood et al., 1997).

Center-to-limb effects:
Continuum

TR Lines
Chrom. Lines

LN
()
o
o

Broad emission

Tk o T e e WM L e e T e e T, e o filter camera (ESIS

N ° e \ A" e " e lu (visible blind) direct copy) B Curdt, W., Brekke, P., Feldman, U., et al. 2001, A&A,
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1401.0 1401.5 14020 14025 1403.0 1401.0 1401.5 14020 14025 1403.0 ' % Ghavamian, P., Aloisi, A., Lennon, D., et al. 2009, Prelim-

Wavelength Angstrom o N\ concave grating FURST instrument B inary Characterization of the Post- Launch Line Spread '

B Above, a quiet Sun spectrum (Curdt et al., 2001) & . Funetion of COS. Tech. re
| 9 ) ) ) p
¥ is compared to o Cen A (HST/STIS). The contin- | (Battle system not shown) :

8] uum spectra are very similar because the center-to- -'_'-' | Judge, P. G., Egeland, R., Metcalfe, T., Guinan, E., & 8
' limb behavior is flat. But in the lines, the solar disk | ; EURS'II’ has ? feded Op.tlﬁsa QECh 3 bS m(Iiﬂ ra- Full wavelength range 119-900 i Engel, 5. 2017, ApJ, submitted
center spectrum greatly underestimates the solar lux f dlus glass cylinder with a broadban Uv

' spectrum which is in fact far closer to the o Cen A coating. The feed optic positions corre-
spectrum (Judge et al., 2017). ! spond to wavelength channels of the instru-

ment. Each feed optic is enclosed in a cylin-
drical shutter with a slot that rotates to
face the Sun when that channel is operated.

Single exposure wavelength range 10.4 ¥ Pagano, 1., Linsky, J. L., Valenti, J., & Duncan, D. K.
Spectral sampling interval 5.00 ™ 2004, A&A, 415, 331

Effective resolving power, R > 2 x 10*
Exposure duty cycle (shutter limited) > 99
Signal-to-noise (150 nm continuum) > 200

B Wood, B. E., Linsky, J. L., & Ayres, T. R. 1997, ApJ,
478, 745
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