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Atacama	Large	
Millimeter/Submimllimter Array

• 12m	array:	50	x	12m antennas
• ACA	array:	12	x	7m	antennas +	4	x	12m	antenna
• Longest	distance	between	two	antennas:	16	km
• Operating	wavelenghts 0.35mm	– 3.1mm
• Max.	angular	resolution~20	mas,	FoV~	20”	@	
300GHz
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People working on the ALMA project

Support	for	ALMA	proposal	preparation
P2G	(observational	script)
QA2	(data	reduction)
AoD (QA0+1;	operation	on	site)

Multi-beam	receiver	covering	Band7+8

Jongsoo Kim A-Ran	Lyo Jihyun Kang Woojin Kwon Se-Heon Oh

Kijeong Yim Sujin Kim

Jung-Won	Lee Do-heung Je Hyunwoo KangBangwon Lee



Korea-ARC	Activities
1.	Town	meetings:	SNU	(7,12/March),	KIAS	(22/March),	KASI	(27/March)

(SNU,	7,12/March,2018) (KIAS,	22/March,2018)

(KASI,	27/March,2018)





• Where:	Sobaeksan Observatory
• Participants:	16	under- and	graduate	students	
• Contents

:	basics	of	the	Interferometry	lecture
:	ALMA	Data	reduction	 tutorial	of		Image	using	TW	Hya data
:	5	group	works	using	5	different	ALMA	Archive	Data

Lecture of the basics of the Radio Interferometry 5 groups works using the ALMA Archive Data

Korea-ARC	Activities
2.	ALMA	Summer	School	(23-27/July,	2018)



Survey



Receiver	Development

• 2015-2019:	ASTE	single	beam	receiver	covering	275-500	GHz
• 2019-2020:	ASTE	multi-beam	receiver
• 2021-2024:	ALMA	multi-beam	receiver
• 2015-2020:	ASTE,	ALMA	GPU	Spectrometer
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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 
 



1. Back-end: GPU spectrometer

ALMA	spectrometer	specification



2018 development: GPU spectrometer

• ASTE	GPU	spectrometer	:
GPU	server	&	pre-production	 DRXP	board

performance	comparison	bt. GPU	spectrometer	&	SAM45	digital	autocorrelator



• GPU	spectrometer	test	at	ALMA	:	 installed	in	ACA	correlator	room

GPU	Server	(SuperMicro SYS-4028GR-TRT)
with	two	TITAN	X,	two	GeForce	GTX	TITAN	X
and	two	prototype	DRXP

2018 development: GPU spectrometer



• vector	near-field	beam	measurement	system
• 70	dB	dynamic	range
• translation/rotation	stage
• OTF	scanning	capability/script	control
• near-to-far	field	transformation	by	post	processing
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2. Front-end: ASTE b7+8 receiver
Beam measurement system



• Calculated	far	field	from	near-field	data	

simulation
Estimation	
from	far	field	 data	

Receiver	optics	for	ASTE	10	m	telescope

Aperture efficiency estimate
2018 development : ASTE b7+8 receiver



(Phase	I)
2019	April	:	internal	PDR, spectrometer CDR	
2019	July	:	completion	of	test	of	b7+8	cartridge	receiver		
2019	August:	PAI	report	submission	

Milestones

• Critical	components	(mixer,	2SB	unit,	horn,	LO	diplexer	and	
OMT)		for	b7+8	are	ready.	

• Cartridge	design/fabrication/test	will	be	done	in	2019.

Receiver Development Summary



• ALMA	Archive



21	March	2019
Townhall meeting	at	KASI


