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The Absorption Chasm Between

The Optical And Radio Electromagnetic Spectrum

94 GHz 3s
1.0 60 EE GHz 3 GHz
) , I
—_— A
- Scattering Losses I
0 A e |
o \/ Absorption losses |
E / occur below the |
0 i “s cattering loss " line. ¥ :
E | / J |
- |
0.5 //l\p Y
= |
s | /I( |
b . | |
o | I
| LWl
| I .U
1 I! III‘III 1 1 1 I'\-\.I.JII' .I’-H"I 1 1 1 III|I 1 1 1 15Nl 5
otlp | T 10 1 1041 107 10* 107 .
: : :Wawelength - Mi:rnmetelrs :
|
1% :wﬁ : IR | Far IR | Extreme® | MM | Microwave
|



ITU-R



“ International Telecommunication Union
Radiocommunication Sector (ITU-R)




Shannon Limit
R <W log2 [1+5/(N,W)]

Maximum capacity relies on
signal Power and Bandwidth.
>> Large BW can compensate
for lack of power.
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From ‘Digital Communications 2/e’

Bernard Sklar, Prentice Hall, 2001 7% & weusiEssmi



Spectrum available for active services without sharing

with passive services
(based on current staus of discussion towrads WRC 2012)

Frequency
Bands

286-294 GHz*
307-313 GHz
356-361 GHz
366-369 GHz
392-397 GHz
399-409 GHz
411-416 GHz
434-439 GHz
467-477 GHz
502-523 GHz
527-538 GHz
581-611 GHz
629-634 GHz

Total available
Bandwidth

8 GHz
6 GHz
5 GHz
3 GHz
5 GHz
10 GHz
5 GHz
5 GHz
10 GHz
21 GHz
11 GHz
30 GHz
5 GHz

Prof. Thomas Kiirner

Maximum
Attenuation

within the Band

at10m

101,8 dB
102,4 dB
103,7 dB
103,9dB
104,5 dB
104,8 dB
104,9 dB
105,8 dB
106,5 dB
107,7 dB
109,9 dB
110,0 dB
108,9 dB

Frequency
Bands

692-713 GHz
718-729 GHz
733-750 GHz
755-771 GHz
776-823 GHz
846-850 GHz
854-857 GHz
862-866 GHz
882-905 GHz
928-951 GHz
956-968 GHz
973-985 GHz
990-1000 GHz

Total available
Bandwidth

21 GHz/19 GHz
11 GHz
17 GHz
16 GHz
47 GHz/28 GHz
4 GHz
3 GHz
4 GHz
13 GHz
23 GHz
12 GHz
12 GHz
10 GHz

Maximum
Attenuation

within the Band

at10m

110,1 dB
111,1dB
> 145 dB
> 145 dB
111,9dB
111,4 dB
111,5dB
111,6 dB
112,2 dB
112,9dB
115,6 dB
123,3 dB
141,8 dB

http://www.ieee802.org/15/pub/I1Gthz.html
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DARPA (Defense Advanced Research Projects Agency)

Terahertz Electronics
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NSF (National Science Foundation)
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Spectroscopy on a Chip:
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Listing of Research Groups and ongoing Research

Projects in THz-Wireless communication

 Labs in Europe  Labs in the US
— TCL @ Braunschweig/ — AT&T Shannon Labs
Marburg L elLA
— Fraunhofer IAF / KIT . Georgia Tech
— IHP — Tl Kilby Labs
— UCL
 Labs in Asia
* Running Projects in Europe _ NTT
— Millilink

. — Osaka University
— FP7-RooTHz (2.1M€~2.4{E ) — Korea University

— FP7-dotFive (9.7M€~12.9{5M) — Institute for Infocomm
— FP7-IPHOBAC (11M€~12.7ZH) Research, Singapore

— FP7-IPHOS (4.48M€~5.2{& M) — SIMIT, Shanghai, China
— NICT
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Labs
— NICT. H&H
- RR.EXR.FEHX. AR FRK.EIKXK, EX, RHEKXR,. BX

— NTT.NEC. 7F/\> TRk, &Rk, Canon, FHEZERT, KIX
BF.HARZOAV  FTAUFEH, -

Running Projects in Japan
— JSTEFXAI(30{EM/M05)
— BIRFAFHRED (2.4/2A/4F)
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Ministry of Internal Affairs
M IC and Communications

ERk23%E6H178
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http://www.soumu.go.jp/menu news/s-news/01kiban09 01000030.html
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