March 16 - 18, 2015

Cambridge, Massachusetts, U.S.A.

The Smithsonian Astrophysical Observatory and the Harvard College Observatory were hosts to
ISSTT-2015, which was held at Harvard’s Knafel Center from March 16th through March 18th. Staff
members from SAQO’s Submillimeter Array and Harvard’s Cosmic Microwave Background group formed
the core of the local organizing committee.

The main focus of the symposium was on millimeter, submillimeter, and THz technology and its
applications. More than 130 registered participants from over a dozen countries enjoyed the opportunity
to catch up and exchange new ideas. Half of the 92 accepted submissions for presentation at the
symposium were arranged into 10 oral sessions, which focused on: Systems for Space Applications, Hot
Electron Bolometers, Receivers, Bolometric Spectrometers, Sources, Quantum Cascade Lasers, CMB
Instrumentation, Detection Theory and Techniques, and Direct Detectors. The remaining 46 were
allocated space for presentation in a single poster session, which was well attended.

Of particular interest was a special session: ‘History and Current Developments’, in which four invited
speakers: Bob Wilson, Alan Rogers, Sandy Weinreb, and Jonas Zmuidzinus captivated the audience with
their respective presentations ‘The Discovery of Interstellar CO’, ‘Discoveries and Technical Developments
in VLBT’, ‘Radio Astronomy — Past, Present, and Future’, and ‘Superconducting Detectors and Mixers: A
Brief History’. Another symposium highlight was the lab tour, in which about 100 enthusiastic symposium
participants crammed into SAO’s Submillimeter Receiver Lab and Harvard’s CMB Lab.
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Program Overview

Monday, March 16, 2015

Registration
Charles Alcock
Welcome (Director, Harvard-Smithsonian
Center for Astrophysics)
M1  Systems for Space Applications Chair: Imran Mehdi (JPL)
M2  Hot Electron Bolometers Chair: Sheng-Cai Shi (PMO)
M3  Receivers Chair: Patrick Piitz (KOSMA)
M4  Bolometric Spectrometers Chair: Jamie Leech (University of Oxford)

Lab Tour Group 1
Lab Tour Group 2

Tuesday, March 17, 2015

T1 Sources Chair: Eric Bryerton (VDI)

T2 Quantum Cascade Lasers Chair: Jonathan Kawamura (JPL)
T3 Instrumentation for CMB Observations Chair: John Kovac (Harvard)

P Poster Session

Reception: Sheraton Commander Hotel
Banquet: Sheraton Commander Hotel

Wednesday, March 18, 2015

W1  History & Current Developments (Invited) Chair: Tony Stark (CfA)

W2  Detection Theory & Techniques Chair: Jim Moran (CfA)

W3  Direct Detectors Chair: Paul Grimes (CfA)
Closing

The ISSTT 2015 Symposium is organized by the Harvard College Observatory and
the Smithsonian Astrophysical Observatory.




Proceedings

Session: SYSTEMS FOR SPACE APPLICATIONS

Paper ID

Mi-5

Author

Andrey Smirnov
Jonathan Kawamura
Simon Rea

Andrey Baryshev

Pierre Kaufmann

Institute

P.N. Lebedev Physical Institute,
Russia

Jet Propulsion Laboratory

STFC Rutherford
Appleton Lab., UK

SRON, the Netherlands

Universidade Presbiteriana
Mackenize, Brazil

Session: HOT ELECTRON BOLOMETERS

Paper ID  Author

Ma-1 Sergey Cherednichenko
M2-2 Daniel Cunnane
Ma-3 Patrick Piitz

M2-4 X. X. Liu

Session: RECEIVERS

Paper ID  Author

M3-1 Christophe Risacher
M3-2 Alessandro Navarrini
Ms3-3 Jamie Leech

Ms3-4 Eric Bryerton

Ms-5 Jenna Kloosterman
M3-6 Theodore Reck

Institute

Chalmers University of Technology,

Sweden

Jet Propulsion Laboratory
KOSMA, Germany

SRON, the Netherlands

Institute
MPIfR Bonn, Germany

IRAM, France
Oxford University, UK

Virginia Diodes, Inc.

Jet Propulsion Laboratory
Jet Propulsion Laboratory

Session: BOLOMETRIC SPECTROMETERS

Paper ID
Myg4-1

Myg-2
M4-3

Author
Christopher Thomas

George Che
Omid Noroozian

Session: SOURCES

Paper ID
T1-1
T1-2

T1-3

T1-4

Author
Hugh Gibson

Jeffrey Hesler

Jose V Siles

Subash Khanal

Institute
Cambridge University, UK

Arizona State University

NASA Goddard Space Flight Center

Institute

Gibson Microwave Design, France

Virginia Diodes, Inc.

Jet Propulsion Laboratory

Aalto University, Finland

Session: QUANTUM CASCADE LASERS

Paper ID
T2-1
T2-2

T2-3

T2-4

T2-5

Author
Yuan Ren
Heiko Richter

Wei Miao
Jian Rong Gao

Matthias Justen

Institute

Cambridge University, UK
DLR, Germany

Purple Mountain Observatory,
China

TU Delft/SRON, the Netherlands

KOSMA, Germany

Title
Millimetron: the next step of FIR Astronomy

A Terahertz superconducting receiver instrumented on a
low power space cryocooler

The Low-Cost Upper-Atmosphere Sounder (LOCUS)

Kinetic Inductance Detectors for Space: SPACEKID
perspective

Space and Ground-Based New Tools for THz Solar Flare
Observations

Title
Study of MgB2 HEB mixers vs the LO frequency
and the bath temperature

Josephson vs HEB Mixing in Superconducting MgB2 THz
Heterodyne Detectors

1.9 THz Waveguide HEB Mixers for the upGREAT Low
Frequency Array

A 2x 2 Array Recetver at 1.4 THz based on HEB mixers
and a Fourier Phase Grating Local Oscillator

Title

upGREAT: Status of the 1.9 to 2.5 THz
Heterodyne Array for SOFIA

The NOEMA Front-End

An SIS mixer based focal-plane array at 230 GHz

A Compact Low-Power 874 GHz Schottky Receiver for
the IceCube Radiometer

4x1-Pixel Heterodyne Array Development at 1.9 THz
A 230GHz MMIC-based Sideband Separating Receiver

Title

Progress on the CAmbridge Emission Line Surveyor
(CAMELS)

WSPEC: A Waveguide Filter Bank Spectrometer
Submillimeter Spectroscopy with y-Spee

Title
A 600GHz High Power Tripler for Space Applications

Development of Sources and Receivers to Cover 1.25-1.51
THz

Development of High-Power Multi-Pixel LO Sources at
1.47 THz and 1.9 THz for Astrophysics: Present and
Future

Characterisation of THz Schottky diodes for MetOp-SG
instruments

Title

Terahertz quantum cascade amplifier

4.7-THz Local Oscillator for GREAT

A 2.7 THz integrated heterodyne receiver based on a low
power consumption quantum cascade laser

Fourier phase grating for THz multi-beam local
oscillators

Waveguide Embedding of a Double Metal 1.9THz QCL
into a Split Block with Diagonal Horn Antenna




Session: INSTRUMENTATION FOR CMB OBSERVATIONS

Paper ID  Author Institute

T3-1 Roger O'Brient Caltech

T3-2 Jeffrey McMahon University of Michigan
T3-3 Johannes Hubmayr NIST

T3-4 Sean Bryan Arizona State University
T3-5 Yutaro Sekimoto NAOJ, Japan

T3-6 Vincent Reveret CEA Saclay, France

Session: HISTORY & CURRENT DEVELOPMENTS (Invited)

Paper ID  Author Institute

Wi-1 Robert Wilson Harvard-Smithsonian CfA
Wi-2 Alan Rogers MIT Haystack Observatory
Wi-3 Sander Weinreb Caltech

Wi-4 Jonas Zmuidzinas Caltech/JPL

Session: DETECTION THEORY AND TECHNIQUES

Paper ID  Author Institute
NRC Herzberg Astronomy &
Wa-1 Doug Henke Astrophysics, Canada
Wa-2 Hajime Ezawa NAOJ, Japan
Wa-3 Richard Lieu University of Alabama, Huntsville

Session: DIRECT DETECTORS

Paper ID  Author Institute

W3-1 Jason Austermann NIST

W3-2 Tejas Guruswamy Cambridge University, UK
W3-3 Mark Sherwin UC Santa Barbara

W3-4 Unil Perera Georgia State University
W3-5 Djelal Osman Cambridge University, UK
W3-6 Daniel Prober Yale University

Session: POSTERS

Paper ID  Author Institute

P Parisa Y. Aghdam Chalmers University of Technology,
Sweden

P-2 Dominic Benford NASA/Goddard Space Flight Center

P-3 Jiajun Chen University of Cambridge

P-4 Gert de Lange SRON, the Netherlands

P-5 Fabien Defrance LERMA, Observatoire de Paris,
France

P-6 Vladimir Drakinskiy Chalmers University of Technology

p- Gregory Ga LERMA, Observatoire de Paris,

7 sory ay France

P-8 Alvaro Gonzalez NAOJ, Japan

P-g Paul Grimes Smithsonian Astrophysical
Observatory
National University of Defense

P-10 Quan Guo Technology, China

P-11 Arvid Hammar Omnisys Instruments AB, Sweden

P-12 Andre Hector University of Oxford, UK

P13 Todd Hunter National Radio Astronomical

Observatory

National Institute of Information
P-14 Yoshihisa Irimajiri and Communications Technology,
Japan

Title

Antenna coupled TES bolometers for BICEP-2 and 3,
Keck Array, and SPIDER

The ACTPol and Advanced ACTPol instruments

Feedhorn-coupled Transition-Edge Superconducting
Bolometer Arrays for Cosmic Microwave Background
Polarimeter

Design of Dual-Polarization Horn-Coupled Kinetic
Inductance Detectors for Cosmic Microwave Background
Polarimetry

Design of an MKID focal plane array for LiteBIRD

Progress on silicon bolometers for (sub)-millimeter
astronomy: from ArTéMiS to future B-Mode detection
space missions

Title

The discovery of Interstellar CO

Discoveries and technical developments in VLBI
Radio Astronomy - Past, Present, and Future

The Development of Superconducting Mixers and
Detectors

Title

Full Sampling using a Dense Hexagonal Array of
Coherent Multi-Beam Detectors

Towards the Intensity Interferometry at Terahertz
Wavelengths

A method to improve the sensitivity of radio telescopes

Title

Development of Background-Limited MKID Systems for
Millimeter-Wave and Far-Infrared Observations
Quasiparticle effective temperature in superconducting
thin films illuminated at THz frequencies

A High-Mobility Tunable Antenna Coupled Intersubband
Terahertz (TACIT) Detector

Tunable hot-carrier photodetectors for terahertz
frequency operation

Elastic Interferometers as Phononic Filters for Thermal
Isolation in Low-Noise Transition Edge Sensor
Ultrasensitive Graphene Far Infrared Power Detectors

Title
On Specific Capacitance of SIS Junctions

Focal Plane Arrays for HAWC+, SOFIA's upgraded
High-resolution Airborne Wideband Camera and
polarimeter

Modal Optical Modelling of a Test System for Ultra-
Low-Noise Transition Edge Sensors for Space Science
Abstract.pdf">A low-background test facility for spectral
response measurements at 70 mK

Non-periodic phase gratings
Status and Progress of Schottky Technology Development

for SWI and ISMA

Development of Membrane Based Quasi-optical HEB
Mixers at 1.4 THz

The need of compact profiled corrugated horns at longer
mm-waves (ALMA band 1) and at around 1 THz (band
10)

Testing an array of 350 GHz drilled smoothwall horns
using a vector near-field beam scanner

Fourfold Azimuthal Dependence of Terahertz Radiation
from (100) Silicon

Optical Designs for a Multi-Beam 340 and 625/640 GHz
Spaceborne Climate Research Instrument

Investigating the Origin of Harmonics in a 230 GHz
Local Oscillator

Statistical Topics Concerning Radiometer Theory

Performance evaluation of phase-locking for THz-QCL
using a HEB mixer
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P-16
P-17

P-18

P-19

P-20

P-22
P-23

P-24

P-29
P-30
P-31
P-32
P-33
P-34
P-35
P-36
P-37
P-38
P-39
P-40
P-41
P-42
P-43
P-44
P-45
P-46

P-47

Ling Jiang

Glenn Jones
Boris Karasik

Akira Kawakami

Andrey Khudchenko
Hyunjoo Kim
Takafumi Kojima

Takafumi Kojima
Y. Kozuki

Matthias Kroug
Jing Li

Kuan-Yu Liu

Yury Lobanov
Sylvain Mahieu
Francois Mattiocco
Shirin Montazeri
Evgenii Novoselov
Hawal Rashid

Arne Schroeder
Andrei Sergeev
Wenlei Shan
Alexander Shurakov
Boon Kok Tan

Boon Kok Tan

Ivan Tretyakov
Andrey Trifonov
Jonathan Weintroub
Jonathan Weintroub
Matthaeus Wolak
Lingzhen Zeng
Lingzhen Zeng

Wen Zhang

John Vaillancourt
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University of Massachusetts
Amherst
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Sweden

Chalmers University of Technology,
Sweden

University of Bern, Switzerland
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Purple Mountain Observatory,
China

Moscow State Pedagogical
University, Russia

University of Oxford, UK

University of Oxford, UK

Moscow State Pedagogical
University, Russia

Harvard-Smithsonian Center for
Astrophysics
Harvard-Smithsonian Center for
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Temple University

Smithsonian Astrophysical
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Smithsonian Astrophysical
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Universities Space Research
Association

Terahertz spectra of vitamins studied by terahertz
spectroscopy and density functional theory

A Cryogenic Millimeter Wavelength Test Facility
Analysis of a normal metal nano-HEB THz array

Fabrication of 3 THz superconducting hot electron
bolometer mixers

High Gap Nb-A1N-NbN SIS Junctions for Frequency
Band 790-950 GHz

Optical design study for Submillimeter Wave Instrument
for the Jupiter mission

Development of a Terahertz HEB Mixer-Amplifier with
SiGe HBT

Design of Superconducting On-chip Frequency
Multiplexers for a Low-noise Multiband Receiver
Development for a wideband 100GHz SIS mixer

High Current Density SIS Junctions Based on
Nb/A1,AIN/Nb Tri-layers

Development of an 8X8 CPW Microwave Kinetic
Inductance Detectors (MKIDs) Array at 0.35 THz

The Performance of an Integrated Dual Polarization SIS
Mixer at 350 GHz

Antenna-Coupled 30 THz Hot Electron Bolometer Mixers

Dual-Band SIS Receiver Design for Atmospheric Physics
Research

Electronically Tuned Local Oscillators for the NOEMA
Interferometer

Direct Integration of an SIS Mixer with a
High-Impedance SiGe Low Noise Amplifier

Noise measurements of the low Tc MgB2 HEB mixer at
1.6THz and 2.6THz

Metamaterial-Like Properties of the Distributed SIS
Tunnel Junction

Measurements, Simulations, and Optimization of an
ALMA Band 5 Vacuum Window Prototype
Engineering of electron and phonon processes in HEB
sensors

Experimental Study of NbTiN Microstrip Lines

Performance of an HEB Direct Detector Utilizing a
Microwave Reflection Readout Scheme

Investigation of the Dynamic Range of Superconducting
Nano-Bridge Switches

A 220 GHz Finline Mixer with Ultra-Wide Instantaneous
Bandwidt

Impact of operating conditions on noise and gain
bandwidth of NbN HEB mixers

An Investigation of the DC and IF Performance of Matrix
HEB Mixer on Silicon Membrane

20 gigasample per second analog-to-digital conversion
for ultra-wideband radio astronomy

SWARM: A compact high resolution correlator and
wideband VLBI phased array upgrade for SMA
Ultrathin MgB2 Films for Hot Electron Bolometer Mixers
Fabricated by HPCVD and Ion Milling

Experimental Verification of the Fundamental Gaussian
Beam Properties of Smooth-walled Feedhorns

A Wideband Edge-Mode Isolator for Cryogenic
Operation

Characterization of superconducting Ti transition edge
sensors with different microbridge length

The Stratospheric Observatory for Infrared Astronomy
(SOFIA)

Questions/Comments:

ISSTT2015LOC@cfa.harvard.edu






