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Abstract Since Sep. 2018, LAMOST has started the medium-resoluton ( 7500 spectral survey
(MRS). We proposed the spectral survey of Galactic nebifakidingH Il regions, HH objects, supernova
remnants, planetary nebulae and the special stars with MREQST MRS-N). LAMOST MRS-N covers
about 1700 square degrees of the northern Galactic plahéwid <1< 215 and 5 <b< 5.1n
this 5-year survey, we plan to observe about 500 thousandaeespectra. According to the commissioning
observations, the nebulae spectra can provide precisal kadocity with uncertainty less than 1 kms
These high-precision spectral data are of great signi eatecour understanding of star formation and
evolution.

Key words: surveys — ISM: general — ISM: HIl regions — ISM: Herbig-Harbjects — ISM: planetary
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1 INTRODUCTION parameters, including distance, mass, velocity, eleiron
temperature and density, abundance of many chemical
The Milky Way is a unique laboratory for studying the elements, and other physical parameters of the ionized gas
formation of stars and the structure of the universearound the star. We can also study the physical properties
According to the Hubble classi cation, the Milky Way is a of the accretion disk, accretion process of the proto-
typical barred spiral galaxy, which consists of disk, nacle planetary disk and dynamic information. Moreover, the
sphere and hald3erhard 2002 The Galactic plane (GP) physical mechanism and evolution process of interstellar
contains the majority of baryonic matter in the Milky Way, medium (ISM) in the early and late stages of star formation
and it is the main region of star formation and evolution.can also be studied.
A large number of stars are born in the nebulae of the GP.
The study of nebulae is of great signi cance to understand  However, there is not yet a complete spectral survey
the formation and evolution of stars, and also the feedbac&f emission nebulae on the GP. Large Sky Area Multi-
of interstellar matter. Through the spectral observatibn oObject ber Spectroscopic Telescope (LAMOST), similar
the nebulae on the GP, we can obtain the basic physicéb Integral Field Unit (IFU) type structure, provides ustwit
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an opportunity to make spectral observations for a largef star formation on the dynamics and energetics of
number of Galactic nebulae. Galactic interstellar medium (ISM). Compared to the low-

The LAMOST, also known as Guo Shou Jing resolution spectra, the medium resolution spectra can
Telescope, is a 4-meter effective aperture quasi-meridiaprovide more accurate velocity measurements, and are
re ecting Schmidt telescope, which is equipped with more ef cient to separate different components along the
4000 bers on its5 diameter eld of view focal plane. same line-of-sight of the nebulae based on their various
It is the rst large astronomical scientic device in velocity distributions.

China Cui et al. 2012Zhao et al. 2012Wang et al. 1996 Besides nebulae, some individual objects such as H
Su & Cui 2004. Until 2017, LAMOST had completed its  emissjon line starsHou et al. 2015 Be stars \Wu et al.
pilotand rst5 years of low spectral resolution (R1800)  202q Lin et al. 2015, F and OB starsL(u et al. 2019,
regular sky survey, and it achieved great success. luminous blue variables (LBVs)Huang et al. 2019 red
During 2017, another new 16 medium spectralsypergiants (RSGs), and Wolf-Rayet staZhdng et al.

resolution (R 7500) spectrographs were installed on2020p are also the scienti ¢ goals of our MRS-N project.
LAMOST (Liu etal. 2020. The two cameras (blue and

red) of each spectrograph can cover the wavelengt
range 4950 - 5350A and 630@& - 6800A, respectively
(Wuetal. 2020 Liuetal. 2020. The red part of the

spectra can well cover , [Nu] 6548,6584 and ,hhioionized by ultraviolet radiations emitted from young
[Su] ~ 6717,6731 emission lines, while the blue party,,qqive stars. Because the radiation sources are short-
can well cover [Qu]  4959,5007 emission line. The siX |i,ed stars. and most of the gas are swept away by
emission lines are all crucial for the Galactic nebulae. strong rad’iation pressure, thelll regions will fade
Since Sep. 2018, LAMOST has started the second,\ay after a few million years<ennicutt & Chu 1988

stage survey (the Medium-Resolution Spectral Survey, aqdition, because the distribution of these stars and
MRS) program. We proposed the spectral survey Ofne gyrrounding gas are irregular, in most situation,
Galactic nebulae with LAMOST MRS (hereafter: MRS- o shape of theHIl regions is far from simple

N). In addition to MRS—N, another several scienti c goals Strorhgren sphere, and instead they often appear clumpy
of MRS are Galactic archaeology, stellar physics, stagpq lamentary (onreal-lberoetal. 2091 From the

cluster_s, star fqrmation, exoplanet anq their host st.axr:s, € optical spectra, we can easily identify strong hydrogen
This paper is structured as follows: Sectldescribes o mission lines (such a#l , H ) and ne-structure

the proposed scienti ¢ goals. Secti@provides a detailed | ag (such as [@] 3726,3729, [O1]  4959,5007,
report of t_he survey strgtegy, input_ cat_alog, Progresgy i ] 6548,6584, [31] 6717,6731), which are
and preliminary results. Finally, Sectiohgives a brief ,q,a1ly used to derive current star formation rate, interna
summary. reddening, metallicities, the electron temperature amd de
sities of the nebulaePgrez-Montero 20)7Consequently,
theH Il regions are natural laboratories for studying star-

Many works of nebulae based on LAMOST low SpeCtrap‘orming actives and interactions between the massive stars
resolution have been made. LAMOST M31/M33 survey,and surrounding ISMNlao et al. 2018
as a part of the LAMOST Spectroscopic Survey of the  The spatial variation of chemical abundances across
Galactic Anti-center (LSS-GACYuan etal. 201 has the galactic disc is an observational constraint for chaimic
made many efforts on nebulae, such as planetary nebulagolution models. Galactic abundance gradients in the ISM
(Yuan et al. 2010Xiang et al. 2017 Zhang et al. 2020a  were described b8earlg1971) in a survey oH Il regions
andH Il regions (Vang et al. 2018Chen et al. 2016 in six Sc galaxiesShaver et al(1983 rst showed that the
The main scientic goals of our MRS-N project abundances were not distributed homogenously through-
focus on four-type nebulae includikgll regions, Herbig-  out the disk of the Milky Way. Since then radial abundance
Haro objects, supernovae remnants and planetary nebulagadients probed byHIl regions have been studied
Sabin et al. (2013 suggested that the three emissionextensively Simpson et al. 1995Af erbach et al. 1997
lines H , [Sn] and [Ni] could be used to distinguish Deharveng et al. 200&steban et al. 200%udolph et al.
nebulae. We aim to obtain the three-dimension (3DR006 Balser etal. 2011 Fernandez-Martnetal. 2017
properties of these nebulae such as radial velocitie€steban et al. 20)7and the results showed that the abun-
velocity dispersions, reddening and oxygen abundanceances were decreasing with Galactocentric distances,
(Alloin et al. 1979 Pettini & Pagel 2004 which can help indicating that the inside-out models of galaxy formation
us to study the environments surrounding star formatiomre valid to explain the chemical composition of the Milky
regions and evolved stars and to understand the feedba¥ay (Chiappini et al. 199,72007).

9.1 HI1l Regions

regions are the diffuse nebulae with amorphous

2 SCIENCE
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Whether the slope is uniform along the entirebutno detectable optical continuum emission. Their nature
disc is still an open question. Some studies foundand origin remained a puzzle for some time, although it
that there is a atter radial abundance gradient at thevas clear from the beginning that they were somehow
outer disc Fich & Silkey 1991 Vilchez & Esteban connected to star formation. A major step towards an
1996 Estebanetal. 2013 Korotinetal. 2014 understanding of HH objects came with the suggestion
Fernandez-Mart'n et al. 20}, Avhile some others did not that their spectral properties might arise in gas that
(Deharveng et al. 200Rudolph et al. 200&Esteban et al. is shock excited by supersonic winds from the young
2017. Most recently, usingd Il regions in the Galactic stars Schwartz 197p The next crucial step was the
anti-center area from LAMOST DR5 and sevekdll discovery of the high proper motions in HH objects
regions from the literaturé)ang et al (2018 determined indicative of space motions of several hundied s *
the slopes of oxygen abundance gradient of inner an@Cudworth & Herbig 1979 Another observation led to the
outer parts, and claimed the absence of attening at thetill widely accepted basic picture of what the majority of
outer disc. HH objects are: most HH objects were not independent

The Galactic plane survey of LAMOST-MRS-N is in entities (like bullets), but shock fronts in continuousiwe
the coverage of the Isaac Newton Telescope Photometriollimated jets driven by young stellar objectslyndt
H-Alpha Survey of the Northern Galactic Plane (IPHAS) 1983 1987).

(Drew et al. 2005 Barentsen etal. 20}4By assigning The common methods for studying HH objects are
the bers to diffuse regions of bright H emission, the narrow band photometry and spectral observation, while
LAMOST-MRS-N will obtain large numbers of optical the narrow band images can provide the information of
spectra ofH Il regions on the Galactic disc, which allow only one speci ¢ band each time. Many narrow band Iters
us to study the radial abundance gradient and to re-checite needed to study HH objects in detail. At the same
whether there is evidence of attening at the outer disc. Bviime, more observation time will be taken. Meanwhile,
comparing the results with chemical evolution models, outhe spectral observations are more ef cient. Fortunately,
understanding of the formation and evolution of the Milky LAMOST-MRS-N provides an opportunity to study the
Way will be enhanced. most of the known HH objects in detail and it can identify

One important intrinsic characteristic of giahtll more HH objects candidates.

regions (diameter> 100 pc and H luminosity

10¥ ergs ') is that they present supersonic veloc-2 3 sypernovae Remnants

ity dispersions (1285 kms 1) (Smith & Weedman

197Q Fuentes-Masip etal. 20§0There are two main Sypernova remnants (SNRs) are the material ejected in
kinds of possible mechanisms to explain the supergn explosion of supernovae, which can continue their life
sonic line widths, one is gravitational models, in through the interactions with the surrounding interstella
which the Gaussian line proles are assumed to beémedium (ISM) for thousands or even up to a million
related to virialized motions within thedIl regions years. SNRs are also the important sources of the injection
(Terlevich & Melnick 198); the other is wind-driven of energy and heavy elements into the ISM, and are
models, in which the emission line pro les are broadenedyelieved to be the possible sources of the Galactic cosmic
by mechanical energy injected by massive st@lgson  rays. Moreover, SNRs probe the immediate surroundings

1979 Tenorio-Tagle et al. 1996 of supernovae, shaped by their progenitors. SNRs are
generally characterized by the interaction of supernova
2.2 Herbig-Haro Objects ejecta with the surrounding ISM. The main features

of SNRs are strong shock waves, amplied magnetic

Herbig-Haro objects (HH objectsAmbartsumian 1954  eld, ultra-relativistic particles (cosmic rays) geneoat
are formed when narrow jets of partially ionized gasand associated synchrotron radiatiofri{utina 2017.
ejected by stars collide with nearby gas and dust at speedsurrently, 294 Galactic SNRSGfeen 201% have been
of several hundred kilometers per second. More thamjiscovered. A great majority (79%) of the known
1000 individual objects have been discoverBd\is etal. ~ Galactic SNRs are believed to be relatively old, with ages
2010. They are small-scale shock regions intimatelygreater than 1Dyears and radii larger than5 pc, and are
associated with star forming regiorSchwartz 198Band  evolved objects in either the adiabatic or the early radhati
can trace supersonic shock wavesally 2016, often  stages of their evolutionary developmeWid(tier 1972.
found in large groups, and some can be seen around fhese old and evolved SNRs generally show characteristic
single star, aligned with its rotational axis. shell structuresResen et al. 1995About 30% of Galactic

HH objects show strong hydrogen recombination linesSNRs are known to have optical emission associated
and various forbidden lines, in particularij$and [On],  with their non-thermal radio emission. For old remnants,
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the optical emission arises from the cooling of shocke®.4 Planetary Nebulae

interstellar cloud material following the passage of the

remnants blast waves as they expand outward into thE'anetary nebulae (PNe) were originally thought to be
ambient medium. members ofHIl regions. In fact, they are completely

different from normal emission nebulae. PNe are the

Optical spectra of SNRs usually show strong erniSSionevqutionary end products of low- and intermediate-mass
including that of H, [O] 3726,3729, [Qil]

stars (1 8 M ). The total number of Galactic PNe is
495935097’ [NI.] 6.548’6584.' and [8] 67.17’6731.' about 2860, including 1500 in the Galactic PN Catalogue
The line intensity ratios have important physical implica-

. . of Kohoutek(2007), 1200 PNe listed in the Macquarie-
tions. The optical spectra of SNRs have elevated][H AO-Strasbourg H Catalogue of Galactic PNe (MASH:
emission-line ratios, as compared to the spectra of norm?arker et al. 2006Miszalski et al. 2008 and 160 faint ;
H Il regions, and through this technique, more than 100extended P.Ne discovered by tﬁe IPHAS. Most PNe are
optical extra-Galactic SNR candidates have been deteCt?gcated close to the Galactic plane an.d suffer larger
so far Mucetic etal. 2015 The [Si])/H ratio can be b 9

) . . interstellar extinction. They always show low surface
also used to differentiate the shock-heated SNRs (ratigs y y

> 0.4, but often considerably higher) and photoionize _rlghtness and can be eas_|ly mlx_ed with background
nebulae (0.4, but typicalle 0.2). As in typical 1| diffuse nebulae or star formation regions.
regions, sulfur exists mainly in the form of [§], thus the With the great help of MRS-N, a signi cant fraction

04" i
[SH)/H ratiois very low. While after the shock wave from of kngwn Pl\!e ( 14/0’. 400 PNe) will be observed fgr
studying their 3D ionized structures based on various

n SN explosion h r hrough th rroundin . .
an SN explosion has propagated through the surround ebular expansion velocities. The gaseous structures of

medium, and the material has cooled suf ciently, a variety . . .
P . . Galactic PNe and surrounding nebulae are easily separated
of ionization states can be present, including thelJ[S

thus leading to the increased ratiol[BH  observed in by their various spatial expansion velocities. In addition

) . . some foundational properties of these PNe can also be
SNRs Blair & Long 2009. Generally, inHIl regions derived. The survey provides us with an opportunit
the material is too ionized to produce forbidden lines of i y P - y

[O1], [N 1] or [Sn], while in SNRs, both the models to study 3D ionized structures and electron density

of Allenetal. (2008 and observations show optical distributions of Galactic PNe, the.evolution of various
spectra containing these forbidden lindsorig 2016 morphological PNe, and the chemical abundance of our
Furthermore, the [8]6717/[SI116731 ratio is electron galaxy. . . . o
density sensitive, thus can be used to obtain the electron MRS with large spatial coverage and .h|gh sensitivity
density. The H/[N 1116584 ratio is a widely used tool for as a powerful tool to study PNe obscured in the GP. Many

) o . .. new PNe are expected to discover through this survey,

investigating nitrogen-to-hydrogen abundance variation - :

amona SNRs. Thus it is important to obtain completec®Nt@INING young, compact PNe and old, extended, faint
g i . P : 1P PNe. The nature and the PN status of these nebulae can

sampllng of the optical spectra covering these emlsslonﬁs)e identi ed using the log(H/[N 11]) vs. log(H /[S])

In SNRs. emission-line-ratio diagnostic diagramHgia & Zhang

Although several large and evolved SNRs have beepg14 which is a useful probe to distinguish PNe frail
well studied morphologically in the optical, only alimited (ggions and SNRs with ionized gaseous nebulae.
amount of spectroscopic data are available for those

faint optlgal remngnts, especially for those with Iarge3 SURVEY PLAN

angular sizes. While many SNRs are very large, where

there are 10 large SNRs Wlth angular sizes greater tha® 1 strategy

2 (Orchistonetal. 2015 it would be extremely time

consuming to obtain spectra covering such a large spatiélost nebulae are located on the GP. So the survey areas
extent using regular telescopes. The wide eld of view,of MRS-N mainly cover the northern GP. The northern GP
multi- ber survey telescope LAMOST thus serves as ais within the Galactic longitude rangé0 < | < 215
perfect tool for mapping the details of those extremelyand the latitude range5 < b < 5, totally about 1700
extended SNRRen et al (2018 has tried to map a large square degrees. Furthermore, four large size nebulae are
SNR (the S147 with angular diameter200 arcmin) with ~ selected to be observed with MRS as the speci c areas in
the LAMOST low-resolution (R 1800) spectra, but due to our galaxy. The four speci ¢ areas are Westerhoult5I (

the low-resolution, the details cannot be mapped clearlyregion, hereafter West), Rosettle Nebula+NGC2264 (
With this increased higher resolution of MRS-N, moreregion, hereafter Ros), Cygnus Loop (SNRs, hereafter
detailed emission features and kinematics properties caByg) and Simeis 147 (SNRs, hereafter S147), respectively.
be mapped for SNRs, thus leading to better understandings In MRS-N, we plan to use 123 plates cover the GP
of the properties of SNRs. areas (blue circles in Fi@). Figure2 shows that the MRS-
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Fig. 1 The distribution of S/N ratio of H, [S11] and [N11]. It is clearly to see that the emission lines with S/N greate
than 10 make up nearly 80% of the total.

N coverage can cover most 6fll region and SNRs in  Table 1 The Commissioning Observation of MRS-N
the northern celestial sphere. A plate, covering about 20

. . . . Date Time (UT Exposure (s Alt of Moon
ded? (a circle with a diameter 05 ), is de ned by MRS Sl P ©
- ; ; 2018-03-04  13:19:32 900 +6:5
team as continuously taking three single 1200 s (900 s for 2018.03.05 130153 900 8

MRS) exposure and obtain the co-added spectra with total
exposuretime 08 1200s (3 900s for MRS-N). Figurel
shows the distribution of signal-to-noise (S/N) ratioof H 3.2 Input Catalog

[Sn] and [Nn] from one plate. The emission lines with ) ) )

SIN greater than 10 make up nearly 80% of the total. Sd N€ input catalog is very important to LAMOST, because

the 900 s exposure time of MRS-N can provide enougi‘ut can be used to allocate the ber's coordinates. MRS-
high S/N ratio nebulae spectra. N mainly focus on the spectra of non-point source (such

as the structure of nebulae). However, there is not yet a
catalog containing the structure of nebulae. Therefore, th
input catalogs of MRS-N should be made independently
unlike other MRS projects.

The input catalogs of four specic areas are man-
made by comparing with optical images from the Digitized

Finishing the 123 plates and 10 5d-circles, a totalsky Survey (DSS) and Narrow Band Survey (NBS). From
of 500 thousand nebulae spectra will take 132.25 hoursptical images, some bright stars, some sky areas and the
MRS-N will be assigned 30 hours per year (150 h for S5positions of interesting structure of nebulae are seletcted
years). Consequently, we could nish the MRS-N surveycompose input catalogs.
within 5 years without considering other objective factors The input catalog of GP area is very complex. We
such as the weather. divide the northern GP area into about 1.5 millioh 2

The commissioning observations were carried out or?° grids. Each grid can be considered as the moving area
2018 Mar. 4-5. Figure (a) shows the ber distribution. of each ber. Then we cross-match the 1.5 million grids
More detailed observation information are listed in Table with Hipparcos main catalog and Pan-STARRS1 (PS1).
The results showed that MRS-N is seriously affected byf a star within a grid is brighter than 13 mag band),
the moonlight. The spectrum of one ber (red plus inthen the star is selected as location of ber with objtype
Fig. 3(b)) is presented in Figurd. The H absorption STAR. By comparing with IPHAS and NBS images, if a
and emission line at 6568 are obviously mixed together. star within a grid is bright than 18 mag and fainter than 13
However, the absorption lines are not visible ati{ mag, then the location of ber within the same grid should
6548,6584) and [8]( 6717,6731). In fact, theH avoid the star with objtypskylight or NEB (Nebulae).
absorption line comes from the moonlight; to be moreElse, if there is no star in a grid or the star is too faint to
exact, from the sunlight. On closer examination, we foundbe observed, then the location of ber should be pointed to
that the spectrum was no longer affected when the altitudéhe brightest position with objtypREB  within the grid
of the moon was lower thah . So all the observation time (Fig. 5). In addition, we integrated some F stars, OB stars
of MRS-N should be assigned into a time range beforeénd emission stars from IPHAS into the input catalog of
the moon rises or after the moon sets. This will cause th&P area.
observation time of MRS-N to be very urgent, which is Eventually, we nished a complete input catalog of
why we adjust the sub-exposure time to 900s. MRS-N with more than 1.5 million coordinates.

We plan to use 10 circles with a diameter Bf
(hereafter: 5d-circle) to cover the four speci ¢ areas (1 5d
circle for S147, 2 for West, 2 for Cyg and 5 for Ros). The
exposure time of each 5d-circle is designed as 1900 s
(red circles in Fig2).
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Fig.2 123 GP plateshjue circled and four speci c platesréd circleg for MRS-N in an Equatorial Aitoff projection.
Most of the bright nebulae in the Milky Way are marked withygdmts. The green dots represent the SNRs and the gray
ones represent the 1l region. The red star is the location of the Galactic center.

Fig.3 (a): Fiber distribution of the commissioning observation @18 Mar. 4. f): One ber pointing to the nebula,
whose spectrum is drawn in Fig.

3.3 Data Description and Preliminary Results team includes deduction of cosmic rays, merging sub-
exposures, tting skylight emission line, reducing skyitg

The data processing of MRS-N is different from LAMOST Packground (optional), secondary wavelength calibration
1D pipeline (uo et al. 20122015. LAMOST 1D pipeline and paramet_ers megsur_emen'F of n_ebular emission line
gives the physical parameters after deducting the skylighuch as radial velocity, intensity ratio of emission line,
background. However, the method of deducting Sky"ghlrelative ux, line width, lntensf[y and so on). More de@ls
background is not applicable to the nebulae spectra. Ho@Pout pipeline, data processing and data release will be
to reduce the skylight in the spectra of the nebulad’reésented inWu etal. (2020 in prep).

is still under study. Therefore, MRS-N needs to have Due to the more complex data processing, the data
its own pipeline. The original nebulae spectra we getelease of MRS-N is one year later than that of LAMOST.
are the 1D spectra given by LAMOST 2D pipeline. According to the LAMOST data release policy, the of cial
The process includes dark and bias subtraction, atatarelease has a protection period of 18 months. Thatis to
eld correction, spectral extraction, the rst wavelength say, the nebulae spectra of rst year (from the second half
calibration. The MRS-N pipeline developed by MRS-N of 2018 to the rst half of 2019) will be of cially released
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1$

1$

&%

Fig.4 Two spectra of commissioning observation. The upper pareks a nebula spectrum observed on 2018 Mar. 4,

when the moon had already risen. It is clearly to see thatthebsorption and emission lines at 6583vere mixed
together. The bottom panel shows the nebula spectrum axberv2018 Mar. 5, before the moon rose.

Fig.5 Creating the input catalog of MRS-N. The size of each grid®is 2°. If a star within a grid is brighter than 13
magnitude i band), then the star is selected as location of beght blue circle), else if there is no star in a grid or the
star is too faint to observe, then the location of ber will peinted to the brightest positiofeft and middle blue circle
The background image is Westerhout 5.

in March 2021, and the rest will be done in the samethe nebulae spectra for science, they should use the data

manner. It is important to note that the nebulae spectreeleased by MRS-N.

in LAMOST DRY has been processed by subtracting the  Figures6, 7 and 8 are the red part nebulae spectra

skylight background and the results are not up to thesbserved on 2018 Mar. 5, which show three various H

release standard of MRS-N. If someone wants to usemission lines composited with different components. The
double and multiple components may be the result of the
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Fig.6 H emission line of nebulae with single-component.
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Fig.7 H emission line of nebulae with double-component.

emissions produced by the nebulae with various expansioh kms * for different plates. After tting seven sky
velocities along the line of sight. emission lines in the red part of MRS to recalibrate the
wavelength, the precision of RVs is less thakm s 1.

Ren et al.(202( investigated the precision of wave- A of the future MRS-N data will be recalibrated with this
length calibration and found that there are systemati¢,athod.

deviations of radial velocities (RVs) from 0:1 to
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Fig.8 H emission line of nebulae with multi-component.

4 SUMMARY (le No. 0007/2019/A) and Faculty Research Grants of the

] ) o ~_ Macau University of Science and Technology (No. FRG-
As the rst large optical astronomical scienti ¢ device in 19-004-SSI).

China, LAMOST has achieved great success for the rst oo, Jing Telescope (the Large Sky Area Multi-

stage of low-resolution spectroscopic survey. Since S_erbbject Fiber Spectroscopic Telescope LAMOST) is a
2018, LAMOST has started to conductmed|um-resolutlor}\l‘,ﬂiomjII Major Scienti ¢ Project built by the Chinese

spectroscopic survey and will signi cantly ir_lcrease _theAcademy of Sciences. Funding for the project has been
numbe_r of stellar and r_1ebu|ae spectra with med'umbrovided by the National Development and Reform
resolution. As a sub-project of MRS, we proposed thesqnmission, LAMOST is operated and managed by the

spectral survey of Galactic nebulae with MRS. In MRS-\aional Astronomical Observatories, Chinese Academy
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