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기기개발계획

• 2015-2019	ASTE	다중빔 수신기 제작

(2017	:	ASTE	단일빔 수신기 시작품 제작)
• 2019-2020	ALMA	다중빔수신기 시작품 제작
• 2021-2024	ALMA	다중빔수신기 제작

• 2015-2018ASTE,	ALMA	GPU	분광기 제작
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1U 4 GPU Solution Extends Supermicro’s Leadership in Supercomputing Servers 

GPU / Xeon Phi™ SuperServers Offer Superior Performance, Density and Efficiency  

Supermicro Offers the Best Supercomputing 
Servers  
Supermicro continues to enable a highly scalable, 
energy efficient future for parallel computing with 
our latest Green Supercomputing solutions. 
Highlighting our expertise in maximizing compute 
density, performance and power efficiency, our 
latest 1U SuperServer® supports up to four NVIDIA 
GPU or Intel® Xeon Phi™ accelerator cards and dual 
CPUs and is powered by our highest efficiency 
redundant Titanium Level digital power supplies.  
 
The new Supermicro SYS-1028GQ-TRT supports up 
to 4 NVIDIA® Tesla® K80 dual-GPU accelerators (up 
to 300W) or Intel Xeon Phi™ with a streamlined 
layout architecture that enables PCI-E direct connect 
for best signal integrity as well as elimination of 
complex cabling, repeaters, and GPU pre-heat for 
maximum airflow and cooling. The system also 
supports dual Intel® Xeon® E5-2600 v3 processors 
(up to 145W), up to 1TB ECC DDR4-2133MHz in 16 
DIMM slots, front 2x 2.5” hot-swap SATA drive bays 
plus 2x 2.5” internal drives, dual 10GBase-T ports 
and intelligent, redundant 2000W (1+1) Titanium 
Level high-efficiency power supplies. This 
architecture allows the SYS-1028GQ-TRT to operate 
at high ambient temperatures, allowing customers 
to save significant TCO (Total Cost of Ownership) and 
establishing a best-in-class solution for the widest 
range of customers’ supercomputing challenges.  
  

 
 

Figure 1: SYS-1028GQ-TR(T) with 4 NVIDIA GPU cards 

Supermicro Is the #1 Customer Choice for 
Supercomputing Servers 
The Supermicro SYS-1028GQ is the clear winner 
when compared with the Dell PowerEdge C4130, its 
primary rival in the 1U 4 GPU supercomputing server 
market space. Supermicro’s superior CPU direct 
connect design optimizes signal integrity and airflow 
to eliminate the GPU pre-heating, PCI-E extension 
cables, and re-drivers that add to the Dell system’s 
complexity, cost, extra power consumption, and 
latency. Power efficiency is further enhanced by fully 
redundant Titanium Level (96%+) power supplies, 
while the Dell system employs lower wattage power 
supplies with the potential for under-powering a 
fully loaded system and degrading performance 
when one power supply is unavailable. The 
Supermicro SYS-1028GQ also supports up to 4x 2.5” 
drive bays with fully redundant power supplies, 
while the Dell system must eliminate one power 
supply in order to add 2 additional 2.5” drive bays. 
The Supermicro system is unique in supporting 
NVIDIA GeForce GPU cards which may be required 
for certain customer applications.  
 

 
Feature 

Supermicro 
SYS-1028GQ-TR(T) 

Dell 
PowerEdge C4130 

Direct CPU 
connection for 
lowest latency 
and power 
consumption 

Yes 
Requires extra  
re-driver chips  

and cables 

Front 2x 2.5” 
Hot-swap and 
internal 2x 2.5” 
drive bays 

Yes 
No 

(Sacrifices 1 PWS 
for 2x 2.5” bays) 

Active GeForce 
GPU support Yes No 

High Energy 
Efficiency Power 
Supplies 

2000W fully 
redundant 

1600W redundant 
when no hot-swap 

HDDs installed 
35°C Ambient 
Temperature 
Operation 

Yes 
No 

(Conditional 25°C 
ambient) 

 

Table 1: Competitive Comparison 
 



광대역 (270 – 500 GHz)	피드혼 설계 완료

6
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ASTE/ALMA	TP	(Total	Power)용 GPU	Spectrometer	제작완료
(현재,일본국립천문대에서시험중)



The design of ALMA is driven by three key science goals:

• The ability to detect spectral line emission from CO or [CII] in a normal galaxy like the Milky Way at a redshift of 
z=3, in less than 24 hours,

• The ability to image the gas kinematics in protostars and in protoplanetary disks around young Sun-like stars in 
the nearest molecular clouds (150 pc),

• The ability to provide precise high dynamic range images at an angular resolution of 0.1 arcsec.



Detection	of	lensing	substructure	using	ALMA	observations	of	the	dusty	galaxy	SDP.81
(Hezaveh,	Y.	D.	et	al.	2016,	ApJ,	823,	37)

ALMA	Image	of	the	gravitationally	lensed	galaxy	SDP.81



A	triple	protostar system	formed	via	
fragmentation	of	a	gravitationally	unstable	disk
(Tobin,	 J.	et	al.	2016,	Nature,	538,	483)

L1448	IRS3B	(d	~	230	pc)
Band-6	(0.27	x	0.16	arcsec)

HL	Tau



Structure	of	planet	forming	disks

Gallery of high angular resolution continuum observations of planet forming disks obtained with ALMA. From left to right and 
from top to bottom: TW Hya (Andrews et al. 2016), V883 Ori (Cieza et al. (2016), HD 163296 (Isella et al. 2016), HL Tau (ALMA 
Partnership et al. 2015), Elias 2-27 (Pérez et al. 2016), and HD 142527 (Kataoka et al. 2016). Credits: S. Andrews, L. Cieza, A. 
Isella, A. Kataoka, B. Saxton (NRAO/AUI/NSF), and ALMA (ESO/NAOJ/NRAO).



A2744_YD4	

• z	=	8.38	(X-Shooter/VLT)
• Band-7	continuum	observation

“	The	detection	of	so	much	dust	indicates	early	supernovae	
must	have	polluted	this	galaxy”	
This	image	is	dominated	by	a	spectacular	view	of	the	rich	
galaxy	cluster	Abell 2744	(z=0.308)	from	the	NASA/ESA	
Hubble	Space	Telescope.	Credit:	ALMA	(ESO/NAOJ/NRAO),	
NASA,	ESA,	ESO	and	D.	Coe	(STScI)/J.	Merten
(Heidelberg/Bologna

Dust	in	the	Reionization	Era:	
ALMA	Observations	of	a	Z=8.38	Gravitationally	Lensed	Galaxy

(Laporte,	N.	et	al.	2017,	ApJL,	837,	L21)



A	rotating	protostellar jet	launched	from	the	innermost	disk	of	HH	212
(Lee,	Chin-Fei et	al.	2017,	Nature	Astronomy,	1,	152)

HH	212	

• d	~	400	pc	in	the	L1630	of	Orion
• 0.02	arcsec resolution	(8	AU)
• SiO(	J=8-7)	&	352	GHz	continuum

Highly	collimated	protostellar jets	
remove	the	residual	angular	momenta	at	
the	0.05	AU	scale,	enabling	the	material	
in	the	innermost	region	of	the	disk	to	
accrete	towards	the	central	protostar.

Rotation	of	the	jet	measured	down	to	
10AU	from	the	protostar in	the	HH	212	
system.	The	measurement	implies	a	jet	
launching	radius	of	0.05	AU	on	the	disk,	
based	on	the	magneto-centrifugal	
theory	of	jet	production.



Left: ALMA [CII] image (contours) overlaid on HST optical image toward the z = 5.3 submillimeter galaxy 
AzTEC-3. Strong [CII] emission is detected toward AzTEC-3 distributed over a scale of 3.9 kpc. Right: ALMA 
[CII] image toward three Lyman Break Galaxies that are part of the galaxy protocluster associated with 
AzTEC-3. The [CII] emission is distributed over 7.5 kpc. Figure from Riechers et al. (2014).


