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Ll e o Local Oscillator System Overview and Status

RSC-ASA RSC-A7 Rack Mount 1U
ACADEMIA SINICA Elevton [ TuxLink 1P rosemi 9611B
: H Tap IRGR-1501-7 -
Institute of Astronomy and Astrophysics Lo N wos |
7| IRGR-7001-7 o o o o |ims
rr, To External Antenna e TTL
| CTL-A10A 1561.42 nm / Ch-42
OSCilquuﬂﬂZ NS Clock II 1_I-PPS LuxLink e-Mode Optical Fiber ()3 O OEQ“ES'
UCXOS:UWBHH @B el E [[ LuxCink 5 o Azimuth OOILRI-;SGH
X0 IRGT-7001-7 % S
CTL-AL 10 MHz CTL-A2 I—, Wrap
10 MHz CTL-A10B @
Ethernet-2 ! 2
S Elevation g
Symmetricom ‘Wrap/Torque
Ethemet-19 €~ 55:‘["; Tscs/i}i?(’:'m Ethernet-7 Tube Marki PD-0040 RSC-AG Rack Mount 1U
o — OEQuest OEQuest DC-40 GHz .
Control B — DWDML20021 LR-30 Microsemi 9611B
CTL-AI2  2U Pancl 2 2 0.01-30 GHz 12-Port Dist.
H =l
100 MHz e 00
BPF
Ethernet-3 5 > 100 MHz ]
Ethemnet-3 S 1010 MHz 2
Azimuth 2B LI 2
Marki PD-0140 Marki PD-0040 |, ] T 32 &
Agilent 1831 GHz '\ nlrrso GHz, ;)rcfw GHz em o) e/ G WrapfTorque | ¢ g g
8257D, SN xxx i OFQuest iz =
250 kHz - 31.5 GHz I/ Oy OEQuest | O OEQuest 3> @]
T 1031 EDFA-16-LC-M DWDM-200-21 << -
A ek Mown O =DEiR Single-Mode Optical Fiber
100 MHz 1544.53 nm [ Ch-21
:T'” GHz, +3 dBm 2 1561.42 nm EE
5750 ¢ 2 ¢ . " 5
S 100 Mz & = £ | Photonic Receiver Assy
Ethernet-1 10 MHz 1({-:[5‘0 Total = +§ dBm g (Custom — Hawaii)
3Hz a
PLO z -
CTL-AL . 5 0 MHz, +10 dBm GHz, +3 dBm
_WHz 15.750 GHz @) =
H— Round Trip P/O Signal Test Source Ref.
| | 10 Mz 15.760 aipei)
10 MHz] Gliz 3
T4 10 Mz oMz pr o
iMaser 3000
e 0 221-265 GHz LO to
100 MHz Cold Cartridge
—— 15.750 GHz Assembly
OEQuest L] e
LR-30 K— Rack Mount 1U | | I )
Advantech .01 - LI CAB-Al
vantec 0.01-30 GHz Trak 8451 2 .I, .I, Z oo Rack Mount 1U
ADAM-5000/TCP S g g g 3
‘Maser Thermal Enclosure Biicment N R 12-Port Distribution 2@ Qe —
Photonic Transmitter Assembly T T £F FF cerenceTn
Ups (Custom — Hawaii) 10 MHz o o o o 8 % g
10 dBr
Emis Rack Mount 4U
10 MHz
10 dBm W
A (Ref)_
Agilent
Ethernet-6 8508A, SN xxx
Vector Voltmeter
CTL-A7
CTL-AS Rack Mount 3U
Eaton FE 1.8kVA
FFOI0CC3A0AOAOA  K— RS-232-1 .
UPS (1250 W) Ethernet-5 CAB-AI — Signal Test Source Reference (31.5 MHz FLOOG)
Thermally Stabilized Maser Room L
CTL-A9 CAB-A10 — Backend Reference (3.85 & 8.15 GHz LOs)
CAB-A11 — Continuum Detector/Phase Stability Mon (5.950 GHz LO)
CAB-A14 - RF Switch Matrix (Power/Spectrum Measurement)
Legend: CAB-A20 — Agilent N9010 (Spectrum Analyzer)
CAB-A27 — Trak 8451 (12-Port Distribution) oot
Not Received FO Comp. CAB-A303 — Holography (TBD MHz LO)
Received Received CAB-A304 — Holography (TBD MHz LO)
Maser Container — Thule /
Control Container - Summit Receiver Cabin Loop P/0 200 GHz
Filter ‘Warm Cartridge
Filename = GLT_LO_Timing_Design As§y (Custom -
Version = 2017Feb8 Taipei)

2017 March 6 - 8

GLT Project Review

CAB-A102
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ACADEMIA SINICA
Institute of Astronomy and Astrophysics

IR o I A KB . .
‘ e o Local Oscillator System Overview and Status

o Items that Require Attention:

- Maser (CTL-Al), T4Science iMaser 3000, responsibility -
Shepherd Doeleman
— Quantity of 1 unit (our original unit was S/N 073)

— Will be ordered & delivered with thermally controlled
enclosure
- Estimate to delivery in Thule — July 14, 2017 (TBR)

- Not required for single dish operation (can lock to GPS
receiver)

— Stability improves with time after transportation and
installation

- 10 MHz Reference Crystal (CTL-A11), tentatively Rakon,
responsibility — Shepherd Doeleman

- Quantity of 1 unit
- Estimate to delivery in Thule — July 14, 2017 (TBR)

- Not required for single dish operation, used to verify health of
maser

— Used to verify stability of maser

2017 March 6 - 8 GLT Project Review



& F A B - .
Ll e o Local Oscillator System Overview and Status

ACADEMIA SINICA
Institute of Astronomy and Astrophysics

o Items that Require Attention (continued):

- Photonic Transmitter Assembly (CTL-A4), ASIAA custom design, responsibility — Derek Kubo
- Quantity of 2 units, includes 1 spare

- Presently in electrical/mechanical design phase (identifying components, placing orders...)
- Estimate to complete first unit in Hilo — June 2, 2017

Jl

o
7 )
e -

'EDFA CONNECTOR OXIDATION PROBLEM

2017 March 6 - 8
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Py ¥R B Local Oscillator System Overview and Stat
- O oca SC111ator DYSIEm UVCrview an altus
LR A W38 B AT
ACADEMIA SINICA
A STA > Institute of Astronomy and Astrophysics
2| 15:750 GHz, 18-32 Gz, -9 dBm ~
J8 +12 VDC, +5 VDC,
7
>3 100 MHz 28 mIDA 1544.53 nm, +14 dBm
+15 VDC .
100 MHz, +13 dBm TEDA . FILABm park Optilab Optilab 1561.42 nm, +4 dBm ¢
2 & - i PD-0040 LT-40 EDFA-16-LC Blk-Com @)
Marki J6
PD-0140 0,40 G
18-32 GHz, +5 dBm 2 Resist “ Wht-Ch21
73 N\ ARI i N\ esistive
Sz } | Sz 1-40 GHz Summer Wht-Ref
H Summer O (2.92mm) q WDI1
f 7 Marki
2| 15750 GHz (LO), + 11 dBm 18-32 GHz (@.2men) C13-0140 !
19 ? A4 +16 dBm -7.0dB PD2 1-40 GHz i IX1 i FAI
+15 VDC, Mini Circuits a -4.5dB PDI 100 MHz, 0 dBm 1544 nm RS-232B
+15 VDC TBD A i 15.750 GHz, 0 dBm % +6 dBm +5VDC
TBD A Roytar = [ . 15.75 GHz 1832 GHz, 0dBm 13 G
y 8 !
. 1822 14 dBm S
< 15.750 ; —] 1.5-18 > i
Ll GHz AR2 > [ GHz PD 15.750 GHz +15VDC, Optilab
Status PLS | H 10 dB (SMA) A TBD A LR-30
H cP2 7
15.75 GHz CP4 15.75 GHz
Lol 22 dBm PD4 13750 GHz [ gp @)
~ [l Ch42
10 MHz Mini Circuits Krytar 1561.42 nm
i +13dBm | 5500 ZFSC-2-1S+ 1822
MHz PD
RS-232A 4> 112
o USB
+15VDC, Mini Circuits RS-232B <415 113
+15 VDC, TBD A ZX10-2-183+ - 0dBm
TBD A
: 5 USB 41> J14
Lock 15.760 10 dB 1.5-18 H 0 dBm
ocl GHz AR3 >— K GHz PD i . KR
Status PLS | ; — (SMA) A~ t10dBm [Mx1 2 )
H Krytar A } 1 a5 o g
1576 GHz | 1822 i %8 48
LO2 20 dB PD5 i MX2 XA G
15,760 GHz (LO), +9 dBm — i +5 VDC +5VDC  +12VDC +I5VDC +12vDC Q& 2F 15vDC,
i <" ’ +10 dBm 1A 1A TBDA  TBDA TBD A NE NE oA
? -7 dBm
15.750 GHz (Round Trip), -5 dBm
J11 { ¢ P M Ve g
< 10 MHz I VIDE; g
10 MHz (Reference), 0 dBm TBD A [ VIDE; < Regulator Regulator L L Advantech 2
3 : LF AR4 |-IBDA Noe Nome DCPS ADAM-6050 "
I—FFLI 2 VRI VR2 Fans 12DI
DCPS DCPS 6 DO Open Collect
10 MHz (Round Trip), 0 dBm { pen Collector
J4 LPF AR5 3
. L lm | PS1 PS2 PS3 Ul
4U Chassis
Filename = Photonics_Tx_Rx_Design -
Ordered

Version = 2017Feb27

2017 March 6 - 8

Schematic, Photonics Transmitter Assembly

GLT Project Review
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Ll e o Local Oscillator System Overview and Status

ACADEMIA SINICA
Institute of Astronomy and Astrophysics

o Items that Require Attention (continued):

- Photonic Receiver Assembly (CAB-A3), custom design, responsibility — Derek Kubo

- Quantity of 2 units, includes 1 spare
- Presently in design phase (identifying components, placing orders...)
- Estimate to complete first unit in Hilo — June 2, 2017

2017 March 6 - 8 GLT Project Review 6
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£ X R X 385 T Y
ACADEMIA SINICA
A STA > Institute of Astronomy and Astrophysics
+12 VDG,
1544.53 nm, +13 dBm ...y gl 2A ”TSB\];T’
1561.42 nm, +6 dBm  &===--- LT-15 15.750 GHz
-12 dBm
1 (O BikCom whi-Ch21 () ~ o
A A
Wht-Ref ARD 15.750 GHz, -13 dBm
i 18-32 GHz, -13 dBm
X1 15.750 GHz  15.750 GHz, 0 dBm & § J6
+12 dBm 18-32 GHz, 0 dBm .
H arki
O Ontilab +5 VDC, RS-232C 5VDC ST
ptila 05A Marki ; 15.75 GHz +15 VDC,
LR-30 PD-0040 TBD A o 2 - TBD A
Cchl < — 1-40GHz | > “|FL3 4 18-32 GHz,
N : 0-40 GHz Summer +5 dBm
2GR |
g ] () !5#453m | Resisive | < | L dl @92mm) | HPF »
— PD < AAR3 Marki } FLI VGAI
CP3 (2.92mm) C13-0140
> = PD2 45dB 17 GHz
5
1544.53 nm, +3 dBm RXI PDI 704B TR ST V Control
18-32 GHz, -9 dBm
USB _ N 100 M1, Lock  +15VDC,
+12 dBm 100 MHz, -15 dBm 100 MHz, -24 dBm 0dpm  Status TBD A
15.750 GHz, -15 dBm 15.750 GHz, -24 dBm +15 VDC :
18-32 GHz, -15 dBm 18-32 GHz, -24 dBm TBD A
10 MHz,
= +13 dBm
5, 100 MHz 10 dB Ly 13
= BPF —
' m |
BES FL2 ARI cp2
wv n 8 15 VDC, +5VDC +12 VDC +15 VDC +12 VDC
B2 o4a 1A TBD A TBD A TBD A LOI @ Wit
£ £ 0 ~ +3 dBm {
17
A
o 17 | <
=
3
3 Advantech Regulator
< ADAM-6024 € Low Low — RS-232A 41> 18
J4 6 AI-10 to +10V VRI Noise Noise F
2A0010 10V DCPS DCPS ans
2 DI Open Collector USB 4P 19
Ul PS1 PS2 PS3 2U Chassis

Filename = Photonics_Tx_Rx_Design

Version = 2017Feb27

2017 March 6 - 8

Schematic, Photonics Receiver Assembly
GLT Project Review

o ] [
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o Local Oscillator System Overview and Status

ACADEMIA SINICA
Institute of Astronomy and Astrophysics

o Items that Require Attention (continued):

— Photonic Transmitter/Receiver Performance - Ranjani Srinivasan/Derek Kubo

+12 VDC, +5VDC, +5 VDC,
TBD A 0.5A
Optilab Optilab
LT-40 Optilab LR-30
SN 6200075 EDFA-16-LC Blk-Com O 0O ()  BikCom SN 6400155
, 0.01-40 GHz Test Fiber 60 kHz - 31 GHz
| i i ) Optilab Wht-Ch21 Wht-Ch21 Optilab Pin +16 dBm max
@ ——  sa1057 DWDM-200-21 DWDM-200-21 1250-1650 nm  ———F—> @
: o nm Not Wht-Ref Wht-Ref 0.85 A/W
: (2.92 mm) Included SN 91003972 SN 91004006 : (2.92mm)
0.05-20.05 GHz i 1544.057 nm i RS-232B @ {
+7 dBm a +5 dBm USB
3
o
>
+5 VDC, +12 VDC,
0.5A 2A
Optilab Optilab
LR-30* LT-15
SN 6400155 SN 6200083
If.o lf?g ;11331 GHz 0.01-15 GHz :
" m max @) O P1dBc+20dBm | |
«—>—— 12501650 nm —O—
1561.14 nm H
0.85 A/W (2.9 mm) i
(2.92mm) i : H
{B Agilent 8720ET o { 0.05.20.05 GHy
U VNA +7 dBm .a +7 dBm
(0.05 to 20.5 GHz) &
>
Tx Rx
VAR VAR
N7 N7
Notes: @
* Used same LR-30 optical receiver twice @
2017 March 6 - 8 GLT Project Review
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o Local Oscillator System Overview and Status

£ X R X X W38 5 A
ACADEMIA SINICA
Institute of Astronomy and Astrophysics

o Items that Require Attention (continued):

— Photonic Transmitter/Receiver Performance - Ranjani Srinivasan/Derek Kubo

— Forward Optical Transmission Performance (100 MHz, 15.75 GHz Pilot Tone, 18-31.5 GHz LO)

Received Optical Signal at @ (1544 desired), 730m fiber

Received Optical Signal at @ (1561 undesired), 730m fiber

MKy 1(4) Mkr 1(4)
1544 .040 nm 1561.132 nm
3.847 dBm -43.649 dBm
10.00 10.00
REFLO000Bm A~ 0 o e e REFLO00GEM |
-10.00 -10.00
-30.00 -30.00
N
-50.00 -50.00
S b e W
B poadir g
=-70.00 -70.00
-90.00 0
1543.044 1544 044 1560.136 1561.136 1562.136
0.06 nm -59.80 dBm 0.06 nm -59.64 dBm
3.0kHz 100 ms off 30 kHz 100 ms off
2017 March 6 - 8 GLT Project Review
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ACADEMIA SINICA

Institute of Astronomy and Astrophysics

o Items that Require Attention (continued):

— Photonic Transmitter/Receiver Performance - Ranjani Srinivasan/Derek Kubo
— Reverse Optical Transmission Performance (15.75 GHz return Pilot Tone)

Received Optical Signal at (B) (1561 desired), 730m fiber Received Optical Signal at (B) (1544 undesired), short fiber
Mkr 1(4)
1561.132 rm
3522 dBm
10.00 10.00
REF;000cBm A~ | | FI_EE_ El]_l:ll_iE-_m_ ________________________
-10.00 -10.00
-30.00 ~30.00
-50.00

-50.00

e s o Sy

-70.00 -70.00
-90.00 -90.00
1560.136 1561.136 1562.136 1543.044 1544.044 1545.044
0.06 nm -59.64 dBm 0.06 nm -59.80 dBm
3.0 kHz 100 ms off 3.0 kHz 100 ms off

2017 March 6 - 8 GLT Project Review
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& R A B o Local Oscillator System Overview and Status

Institute of Astronomy and Astrophysics

o Items that Require Attention (continued):

— Photonic Transmitter/Receiver Performance

— Forward RF Transmission Performance (100 MHz, 15.75 GHz Pilot Tone, 18-31.5 GHz LO)

- VNA max freq 20.5 GHz

- ~30 dB link loss at 20 GHz
(w/o EDFA)

- Need to perform manual
CW/power meter tests to see
what happens beyond 20 GHz

2017 March 6 - 8

S21 Forward Link (1) to (2), 730m fiber

16 Feb 2817 17:27:14

CH1I TRN LOG S5 dB/REF -38 dB 1:-29.784 dB 2.000 000 008 GHz
£
I ¥ 1‘
W e -
[ — SN fil) -
2
TRN PHA 186 °*/REF 177.4 * 1: 176.81 * 2.000 080 008 GHz

Del Z2.4347 us

Cor
- % W\\ -4
LA

START .056 666 666 GHz STOP 26.656 666 668 GHz

GLT Project Review

CH1 Markers

2:-27.845 dB
18.0888 GHz

CHZ Markers

2:176.98 *
18.80000 GHz

11
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ACADEMIA SINICA
Institute of Astronomy and Astrophysics

o Local Oscillator System Overview and Status

o Items that Require Attention (continued):

—Photonic Transmitter/Receiver Performance

— Reverse RF Transmission Performance (15.75 GHz return Pilot Tone)

— 36 dB link loss

2017 March 6 - 8

S21 Reverse Link 3)to (4), 730m fiber

17 Feb 2617 11:27:21

CH1 TRHN LOG 5 dB/REF -38 dB 3:-35.583 dB  10.000 000 808 GHz

£
Ca
c:rh_w___h 53—.-
f -'Il'- —-__-—_-_\_'q'__liﬂ’_—__*'-F\-—Fmaf-'/_-_“_-?::\_,_—._\_ﬁ‘
2
TRN PHA 18 */REF 354.6 * 3t 6.2238 * 16.60606 668 666G GHz

Del Z2.4319 us

3
Ca
’\\NM:
i ¥

START .B50 000 886 GHz STOP 26.850 0600 000 GH=z

GLT Project Review

CH1 Markers

1:-33.164 dB
2.000008 GHz

2:-36.278 dB
18.88008 GHz

CHZ Markers

1:-35.3545 °
2.00008 GHz

2:1.2435 °
18.0008 GHz

12
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Ll e o Local Oscillator System Overview and Status

ACADEMIA SINICA
Institute of Astronomy and Astrophysics

o Items that Require Attention (continued):

—Photonic Transmitter/Receiver Performance
— 10 MHz reference in Receiver Cabin
— Used to phase lock the following LOs
- 3.85 GHz LO for IF Processor (4-6 GHz chunk)
- 8.15 GHz LO for IF Processor (6-8 GHz chunk)
- 2.048 GHz (ADC sample clock in R2DBE and Spectrometer)
- 100 MHz maser output is transmitted over optical link

— 10 MHz 1s derived from Luff PLOC10-100 100 MHz to 10 MHz OCXO

BRSNS
8 b ol R
L .

T
b o

LA 5

Ll

\\i :
R

\\%\\":‘f"
N &7

\
\
\\%\
\
\
N\

\
N
\
N\
\

\
N
\
\
\

\

£t 4 'b h

2017 March 6 - 8 GLT Project Review
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Ll e o Local Oscillator System Overview and Status

RSC-ASA RSC-A7 Rack Mount 1U
ACADEMIA SINICA Elevton [ TuxLink 1P rosemi 9611B
: H Tap IRGR-1501-7 -
Institute of Astronomy and Astrophysics Lo N wos |
7| IRGR-7001-7 o o o o |ims
rr, To External Antenna e TTL
| CTL-A10A 1561.42 nm / Ch-42
OSCilquuﬂﬂZ NS Clock II 1_I-PPS LuxLink e-Mode Optical Fiber ()3 O OEQ“ES'
UCXOS:UWBHH @B el E [[ LuxCink 5 o Azimuth OOILRI-;SGH
X0 IRGT-7001-7 % S
CTL-AL 10 MHz CTL-A2 I—, Wrap
10 MHz CTL-A10B @
Ethernet-2 ! 2
S Elevation g
Symmetricom ‘Wrap/Torque
Ethemet-19 €~ 55:‘["; Tscs/i}i?(’:'m Ethernet-7 Tube Marki PD-0040 RSC-AG Rack Mount 1U
o — OEQuest OEQuest DC-40 GHz .
Control B — DWDML20021 LR-30 Microsemi 9611B
CTL-AI2  2U Pancl 2 2 0.01-30 GHz 12-Port Dist.
H =l
100 MHz e 00
BPF
Ethernet-3 5 > 100 MHz ]
Ethemnet-3 S 1010 MHz 2
Azimuth 2B LI 2
Marki PD-0140 Marki PD-0040 |, ] T 32 &
Agilent 1831 GHz '\ nlrrso GHz, ;)rcfw GHz em o) e/ G WrapfTorque | ¢ g g
8257D, SN xxx i OFQuest iz =
250 kHz - 31.5 GHz I/ Oy OEQuest | O OEQuest 3> @]
T 1031 EDFA-16-LC-M DWDM-200-21 << -
A ek Mown O =DEiR Single-Mode Optical Fiber
100 MHz 1544.53 nm [ Ch-21
:T'” GHz, +3 dBm 2 1561.42 nm EE
5750 ¢ 2 ¢ . " 5
S 100 Mz & = £ | Photonic Receiver Assy
Ethernet-1 10 MHz 1({-:[5‘0 Total = +§ dBm g (Custom — Hawaii)
3Hz a
PLO z -
CTL-AL . 5 0 MHz, +10 dBm GHz, +3 dBm
_WHz 15.750 GHz @) =
H— Round Trip P/O Signal Test Source Ref.
| | 10 Mz 15.760 aipei)
10 MHz] Gliz 3
T4 10 Mz oMz pr o
iMaser 3000
e 0 221-265 GHz LO to
100 MHz Cold Cartridge
—— 15.750 GHz Assembly
OEQuest L] e
LR-30 K— Rack Mount 1U | | I )
Advantech .01 - LI CAB-Al
vantec 0.01-30 GHz Trak 8451 2 .I, .I, Z oo Rack Mount 1U
ADAM-5000/TCP S g g g 3
‘Maser Thermal Enclosure Biicment N R 12-Port Distribution 2@ Qe —
Photonic Transmitter Assembly T T £F FF cerenceTn
Ups (Custom — Hawaii) 10 MHz o o o o 8 % g
10 dBr
Emis Rack Mount 4U
10 MHz
10 dBm W
A (Ref)_
Agilent
Ethernet-6 8508A, SN xxx
Vector Voltmeter
CTL-A7
CTL-AS Rack Mount 3U
Eaton FE 1.8kVA
FFOI0CC3A0AOAOA  K— RS-232-1 .
UPS (1250 W) Ethernet-5 CAB-AI — Signal Test Source Reference (31.5 MHz FLOOG)
Thermally Stabilized Maser Room L
CTL-A9 CAB-A10 — Backend Reference (3.85 & 8.15 GHz LOs)
CAB-A11 — Continuum Detector/Phase Stability Mon (5.950 GHz LO)
CAB-A14 - RF Switch Matrix (Power/Spectrum Measurement)
Legend: CAB-A20 — Agilent N9010 (Spectrum Analyzer)
CAB-A27 — Trak 8451 (12-Port Distribution) oot
Not Received FO Comp. CAB-A303 — Holography (TBD MHz LO)
Received Received CAB-A304 — Holography (TBD MHz LO)
Maser Container — Thule /
Control Container - Summit Receiver Cabin Loop P/0 200 GHz
Filter ‘Warm Cartridge
Filename = GLT_LO_Timing_Design As§y (Custom -
Version = 2017Feb8 Taipei)

2017 March 6 - 8

GLT Project Review

CAB-A102
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£ X R X X W38 5 A
ACADEMIA SINICA
Institute of Astronomy and Astrophysics

o Items that Require Attention (continued):

—Photonic Transmitter/Receiver Performance (cont’d)

— Used Symmetricom TSC 5120-01 to characterize
L(f) maser 10 MHz vs Luff OCXO 10 MHz

signals

41.3. 10MHz1iM73 vs 10MHz1 iM76

1M73 10MHz1 vs 1M76 10MHz1

HP 3048A Carrier: 10.E+6 Hz 9/21/712 09:15:23 - 09:25:58
-110 T T T 1 T T T 1 T T T T T T T T T 1

=115

=120

-125

-130 —eeereedet

-135

=140

=143

_150 F -

-135

-160 1 1 11 I

1K

£(t) [dBcsHz] vs. f[Hz]

2017 March 6 - 8

3 Feb 2017 17:20:46
11d 1h

Maser vs Maser vs
""""" Offset | Maser = Luff
""""" Hz) | (@Bc) = (dBc)
1 -120 -96
""""""" 0 | -137 @ -113
"""""" 100 | -144 @ -143
""""" 1000 | -148 -150

Luff Output vs iM61 (SMA maser) — R. Srinivasan

L(f) Phase
-45.0
-60.0
-75.0
-90.0

-105.0

RN

Symmetricom5120A-01

Noise at 10.0 MHz (dBc/Hz)
15 dB/Div

-120.0
-135.0
-150.0
-165.0
-180.0

-195.0

10-4 10-3 10-2 10-1
Offset Frequency (Hz)

Input 10.0 MHz 12 dBm

GLT Project Review

100 10' 102 108 104 105 106

Time Constant: oo

Reference IN=REF
100 to 10 MHz Luff PLS

15
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ACADEMIA SINICA
Institute of Astronomy and Astrophysics

o Items that Require Attention (continued):

—Photonic Transmitter/Receiver Performance (cont’d) Maservs  Maser vs

— Used Symmetricom TSC 5120-01 to characterize

ADEYV of maser 10 MHz vs Luff OCXO 10 MHz
signals

iM73 vs iIM68 (Raw data: SQRT(2)/2 coefficient can be applied to each result)

without drift removed Luff Output vs iM61 (SMA maser) — R. Srinivasan
Daote: 07 16,12 Time: 085:45:55 FacREls T Ahru L?stéchmSQOZ Y STT—1 OOOOBOOi +LQOI T Y File: phase.003 ﬁ;gﬁzoww:z‘:m Allan Deviation Gy(‘t) Symmetricom5120A-01
o :! p:hase 003 ~ 10-10 To=1ms NEQ BW = 500 Hz
= , . - ————
—F : Tou Sigrna =i
1.00=e+0C 1.13e—13 [ 10-11 \,
2.00e+00 6.30s—14 [
L 4.00e4+ 00 S.88e—14 |
- 1.00e+01 1.82e—14 10-12
Rcwes< N SRR VU U U U I D U U O I SRR S N O 08 8 & SO S 2.00e+01 1.07e—14 [
1 4.00e+01  5.94e—15 [
[ =Y 1.00e+02 4. Zle—"15% H 10-13
2.00e+0Z7 3.03e—15
= 4.00e+02 1.9%e—15 [
=) 1.00e+03 1.25e—15 3 10-14
= 2.00e+03 9.93e—16
= 4.00e+03 5.63e—15 |
=1 7 1.00e+04  4.09e—16 |3 10-15
5 2.00e+04 4 FSe—18 .
= 4.00e+04 7.B0e—16 [ 10-16
<., ! ! ! ! 17
= b e sk 10
10-18
= [ 10-19
= il Lt N N N R N N 10-3 102 10-' 100 107 102 103 104 105 106
10° 10! 107 . 10° 104 10° Averaging Time T, seconds
Averaging Time, T, Seconds Input 10.0 MHz 12 dBm Reference IN=REF
Lokl 100 to 10 MHz Luff PLS

2017 March 6 - 8 GLT Project Review 16
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ACADEMIA SINICA
Institute of Astronomy and Astrophysics

o Local Oscillator System Overview and Status

o Items that Require Attention (continued):

- Backend Reference Assembly (CAB-A10), custom design, responsibility — TBD

- Generates and distributes 3.85 GHz and 8.15 GHz LOs for IF Processor units (CAB-A4/AS), and
2.048 GHz ADC sampling clock to ROACH-2 units

- How many ROACH-2 units will there be? 4 R2DBE + 4 Spectrometers?
— Quantity of 2 units, includes 1 spare

Relatively simple design
— Target to complete first unit in Hilo — June 16, 2017 TBR

3.85 GHz to

A17-J19 3.85GHz/ 8.15 GHz @ +3 dBm
-4 dBm
Al10 | 150W J10 J2 113 J4| J5
Backend Reference PD PD
Assy (ASIAA) 3 el
Ref-4
3.85 GHz N
. —
4-Way Oscillator |21 Ref-6 4-Way 712048 GHz @ +6 dBm
10 MHz-3 J1 2.048 GHz CP3
PD Oscillator PD
+10 dBm Ref-5 03
PDI § PD2
8.15 GHz CcP2
Oscillator | ADAM-6050 713
LO2 .
Monitor &
Control Conl Ethernet-10
(Rack Mount, 2U) J11 J12
8.15GHz to | -4 dBm 2.048 GHz to | T2dBm
A17-J20 Al17-121
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o Items that Require Attention (continued):

- 10 MHz Switch Panel (CTL-A12), custom design, responsibility — Derek Kubo

— Quantity of 1 unit
— Estimate to complete in Hilo — April 14, 2017

— Fiber Optics System

— Robin Identified a Single-Mode Fiber, AFL LA0489C6111N1as Potential Candidate [1]

Non-armored, 48 single-mode fibers, 6 compartments/12 fibers per (4 compartments used)

19 of the 48 fibers will be used (29 spares)

0.61 inches OD (15.4 mm)

Minimum bend radius, installation 12.2 inches (-30 to +50 C)

Minimum bend radius, operation 6.1 inches (-55 to +70 C)

— Supplier is concerned about physical movement below -30 C and didn’t recommend use of this cable
— Minimum order 5 km (~16,000 feet)

— Currently Researching other Suppliers, responsibility — Derek Kubo / Bill Snow

Concern of high optical loss at 1550 nm due to contraction of buffer at low temperatures [2]

Considering the use of normal fiber cables rated to -30 C and running heat tape + insulation along the entire
lengths of fiber cables

— Target Fiber Optic Cable delivery date in Thule - TBD

2017 March 6 - 8 GLT Project Review 18
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IR o I A KB . .
‘ e o Local Oscillator System Overview and Status

o Items that Require Attention (continued):

— Fiber Optics System (continued)

— Azimuth and Elevation Wrap/Torque Tubes,
custom design, responsibility — Philippe Raffin
- Quantity of 3 units, includes 1 spare
- Estimate to delivery in Thule — TBD

- Alternate place holder — Use normal communication
fiber to Receiver Cabin for LO and monitor round-trip
phase for VLBI viability

- We know empirically that the JCMT wraps don’t
adversely affect VLBI

- JCMT’s Azimuth wrap is somewhat complex and
large in diameter

- Potential option — Robin Hu has suggested a fiber
optic rotary joint

2017 March 6 - 8 GLT Project Review 19



& F A B . .
Ll e o Local Oscillator System Overview and Status

ACADEMIA SINICA
Institute of Astronomy and Astrophysics

o Items that Require Attention (continued):

— Fiber Optics System (continued)

ALMA Custom LO Fiber Wrap

Philippe Raffin

2017 March 6 - 8 GLT Project Review
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& R A B o Local Oscillator System Overview and Status

o Items that Require Attention (continued):

— Fiber Optics System (continued)

JCMT Azimuth Wrap

2017 March 6 - 8 GLT Project Review
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Single-Mode Fiber Optic Entry,

LSC, RSC, Receiver Cabin

Left Side
Container

P/O Platform

Non-Armored 24-Fiber Cable, x1

-Single-Mode Fiber
-9.5/125 um

Non-Armored 12-Fiber Cable, x2

-Single-Mode Fiber
-9.5/125 um

Armored 48-Fiber Cable, x1

-Single-Mode Fiber
-9.5/125 um

Filename — GLT_Fiber_Entry
2016-Feb-9, D. Kubo

2017 March 6 - 8
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>
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&
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o Items that Require Attention:

- IF Processor Assembly (CAB-A4, AS), custom design, respons1b1hty Ryan Chilson

— 3 units, 2 operational + 1 spare

SNO1 assembly/test complete
SN02/03 Estimate to complete in Hilo — May 19, 2017

.
-

yan Cso
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Intermediate Frequency Signal Overview and Status

A STA > Institute of Astronomy and Astrophysics
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Institute of Astronomy and Astrophysics

o Intermediate Frequency Signal Overview and Status

o Items that Require Attention (continued):

— IF Processor Assy
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2017 March 6 - 8
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o Intermediate Frequency Signal Overview and Status

o Items that Require Attention (continued):

20.000 1

— IF Processor Assy
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ACADEMIA SINICA
Institute of Astronomy and Astrophysics

o Items that Require Attention (continued):

— Switch Matrix Assembly (CAB-A14/A17), custom design, responsibility — TBD

Mini-Circuits

Agilent Agilent

— 3 units, 2 operational + 1 spare mmvennason |0 WEE oo q\ LSS
— Required for Servo Control of IF DD i o e F{
and Baseband power levels within e : \ ZH s 17 s
IF Processor (CAB-A4/AS) as well  “"7== 7 = e
other units P PSP
- Part of Buil-in Test Bquipment 75 =
- Permits remote monitoring of power A0 RHC 88,025z _| 110 ﬁ
levels and spectra of critical signals %@7
such as LOs and IF receiver outputs e

Relatively simple electrical design
but mechanically challenging

Target to Complete SN01/02 July
14,2017 TBR

2017 March 6 - 8

A11-J15, Test Ref, 10 MHz

A1-121, Ref-3 10, 0.5-1.5 GHz
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13 swis 5P
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T4 swiaf

NS swis{ o op

16 swisf =5
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ne |12
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Keysight N9010A
9 kHz - 44 GHz
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o Items that Require Attention (continued): IMEK PARTS

— Switch Matrix Assembly (continued)
— Developed a PCBA for control of the 27 switches

- 72 control positions

— Will begin board fabrication/assembly in March
— Target to Complete SN01/02 July 14, 2017 TBR

IMEK PARTS
o H VoLl -
-} 3 &z == vl= o] §ree i
. _] ol @rar B |2 ©®|0| G G
il g [ g = g orel_1 Vras
= do| ©rre Ao ©es
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8 S| ©@wan B |8 2| oz go
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References:

e AFL

Fiber Optic Cable

rAFL

Fiber Optic Cable

Extreme Low Temp LSZH Double Jacket
1/0 Loose Tube (LA Series)

The LA-Series is spedally designed for applications that demand reliable performance in
harsh environment installations. The cable construction incorporates a variety of packaging

Extreme Low Temp LSZH Double Jacket
1/0 Loose Tube (LA Series)
Fiber Specifications

MAXIMUM ATTENUATION
(DB/KM)

OVERFILL LAUNCH MIN.

GIGABIT ETHERNET MIN.

chnologies that allow the rod! ) v low hanicall BANDWIDTH (MHZ*KM) LINK DISTANCE (METERS)
technologies that allow the product to operate in extremely low temperatures, mechanically FIBERTYPE S50NM | 1300 NM | 1310 NM | 1550 NM | 850/NM 1300/NM 3SONM. | 1300/NM
abusive installations and highly caustic and acidic environments. The key to the reliable, (6) 62.5/125 GIGA-Link™ 300 35 1.2 NIA NIA 200 600 300 550
ultra-high performance is the spedally designed cable core and the dual layer jacketing system. (5) 50/125 GIGA-Link™ 600 29 0.9 N/A N/A 500 500 600 600
» i ) _ o (L) 50/125 Laser-Link™ 300 2.9 09 N/A NIA 1500 500 900 550
The cable core is constructed using materials and engineered geometry that optimizes (9) Single-mode N/A N/A 035 0.25 N/A N/A N/A 5000
the isolation of the optical fibers from the stresses and strains imparted on the cable and (Q) Non-zero Dispersion-shifted Single-mode N/A N/A N/A 0.25 N/A N/A N/A N/A
commonly realized in extreme environments. The outer jacketing is designed to further (K) AFL G.657.A1 Single-mode NIA NIA 035 025 NIA NIA NIA 5000
; " il ’ Gigabit Ethernet Minimum Link Distances are based on “bandwidth/modal dispersion constaints.
protect the ruggedized core assembly with & mu»lllplyling system madé up of a double-ply, Actual link distances may be constrained by attenuation, depending on specific loss budget.
low smoke zero halogen (LSZH) flame resistant jacketing system that integrates a strong
layer of aramid yarn between the inner and outer sheaths. Ordering Information
S NOMINAL NOMINAL MAXIMUM TENSILE LOAD MINIMUM BEND RADIUS
Applications Features DIAMETER WEIGHT LBS (N) INCHES (CM)
Network Connectivity for: * Fiber Range 12-144 6-POSITION, FIBER
P ; -50°C OPTION | COUNT |INCHES MM  LBS/1,000 FT |KG/KM | INSTALLATION | OPERATION INSTALLATION | OPERATION
Oil and Gas fields OFNG-LS Listed, CSA-FT4 LAOT2% CO111NT |12 0606|154 [154 2910004450  |400(1,780) |13(31) 6(16)
* Low Temperature Environments * |EEE Flame Test LA024%C6111NT |24 0.606 154|154 229 1000 (4,450) 400(1,780)  [13(31) 6(16)
* Refineries « ICEA S-104-696 LA048*C6111N1 |48 0606 [154 153 227 1000 (4,450) 400(1,780) 13 31) 6(16)
« Mining « CSA 22.2 No. 230 and 232 LA072%C6111NT |72 0606|154 152 225 1000 (4,450) 400 (1,780) |13 31) 6(16)
* Mass Transit * Increase tensile load rating NOMINAL NOMINAL MAXIMUM TENSILE LOAD MINIMUM BEND RADIUS
« Chemical Resistance testing per ASTM D412 8-POSITION AND DIAMETER WEIGHT LBS (N) INCHES (CM)
! _ : 12-POSITION, | FIBER
Temperature Range * 2X Crush Resistance compared to standard fiber optic cables -60°COPTION | COUNT INCHES |MM  |LBS/1,000 FT |KG/KM INSTALLATION | OPERATION INSTALLATION  OPERATION
FIBER COUNT * 2X Cold Impact Resistance compared to standard fiber optic cables LAO12%C8111N1 |12 0673 7.0 |184 213 1000 (4,450) 400(1,780) |14 (35) 7(18)
12-144 FIBERS, « Self-supporting capability (contract factory for system design support, LAO24*CBITINT |24 0673 17.1 184 273 1000 (4,450) 400(1.780) _|1435) 708)
1272 FIBERS, g%, 10 R G ylorsy ENENEL) LAO8*CB11IN] |48 0673|171 184 2731000 (4,450) |400(1,780) |14 (35) 708)
6-POSITION > oocimion LAO72%C8111NT |72 0673 171 184 273 1000 (4,450) 400 (1,780) |14 (35) 7(18)
s CORES Cable Components LA096%C8111N1 |96 0673 171|184 73 1000 (4,450) 400(1,780) [14(35) 7(18)
Operating | -55°C to +70°C__|-60°C to +70°C LA144%CCITINI | 144 0823 (209 250 371 1000 (4,450) 400 (1,780) |17 (42) 9(21)
Storage | -60°C 10 +70°C_|-60°C ta +70°C Aati-buckling element
nstallation |-30°C 1o +50°C _|-30°C to +70°C Water blocking layer * Fiber Types — Replace asterisk () in AFL number with number in the Fiber Specifications table above.
Inner FR-LS2H jacket
Mechanical Quter FR-LSZH chemical-resistant jacket
Gel fllad butter wbe
PARAMETER VALUE Optcal fiers
Crush S40NCM
old Impact 88 N'm Avamid cut-resistant matrte
Tensile Rip cord
Installation 1,000 bs {4,450N)
Operational 400 Ibs (1,780N)
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abstract

Large optical losses in singlemode fibers have been reported in loose tube fiber optic
cables exposed to extremely low temperatures (-20 degree(s)C to -40 degree(s)C). These
losses have occurred predominantly at 1550 nm (although some transmission systems at
1310 nm have also been affected) in aerial cables and were confined to the cable section
adjacent to a splice closure. Optical transmission measurements on commercial fiber
optic cables that were subjected to temperature cycling in an environmental chamber
indicated that thermal contraction of buffer tubes at low temperature was the major
contributor to fiber bending-induced loss. While the buffer tube thermal shrinkage occurs,
optical fibers contained in the tube undergo nearly zero contraction. Consequently, the
fibers buckle against the buffer tube inner wall, causing bending-induced losses. Cables
with an initially low fiber excess length-to-buffer tube inner diameter ratio, and strong
buffer tube-to-central member coupling exhibit minimal loss. It has been demonstrated in
the laboratory that the low-temperature optical loss can be suppressed by effective
coupling of the cable sheath to the central member.
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