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#5 1= 7F F71
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e-VLBI 7-8& 93t DBBC 7|5 1%3}

1. e-VLBI #=S5 93 DBBC3 7|5 11%3}

7}. DBBC3—4L4H g1 o=

ol

< a8 2-1 > AE $F=HH %—@Eﬁ DBBC3

o
-IN
e
N
rJ
|\
=
a
3
>
rir
Y
e
N
ﬂ
&
oo 4,
o 18
e
fr
N}
co
\)
N}
A
wW
()
an)
N
=
Q
1o
A
=
(o3
H
>
~N
il

gQals A FA AT EA B

DBBC3+ Conditioning Module (GCoMo), ADB3L &2 =, Core3H A= *|8] H=
= g Eo] gtk shhe] ADB3L W=+ 4GHz e Fe] A& o] 7hsatth. ADB3L &9
Al &= 128Mbit/sE Core3H HER AEHT) oo ¢ ago]=2 &3] o] g GCoMo,
ADB3L, Core3H7} 25 27§ A 470 = &5 Qi)

DBBC3E 4L4H= &7al317] wiitol] 471¢] IF A e]7} 7 e doll wet 4749 [F & 54
o Ab&-3h= 22GHzoF 43GHz A3t 42159 5+ A 4721 A3 (LCP) ¢ A} (RCP) &
Ao #So) ThsdlH om, &% 86GHz 417] =) A 22GHz, 43GHz, 86GHz2] ©@d A
BE o] &5 e SA 5ol s

A2 e—VLBI 7-8< 93 DBBC 7% 11=3} 2 23} 13



- =t
— o J s
I i; IE
Fil Red “[ [Corean P
ADB3L
& ‘ 2to 8
IF Blocks
oo GCaT ] 5
...... o !|
[ ] I
s — NRLE
T | EE
Copnérol i i %s
peiT200 R atri i Conditioning Modules
(GCoMo)
<718 2-2> DBBC3 74% (DBBC3—4L4H+ 4709 IF Block %3}

71 A€ DBBC3= 455 Hulz 28 5 = DDC_U =9} OCT RE9] 49 4
Ze 57} ol A e AE ARl Go] BAlEte] obA Al B21S 314 it o]
1 DBBC3E f2dlo| =& sashu Altaboll A b9l Bg 5 A28 dibel] ek 443}
4% H2ES FAdon, wepd e dAHoR AR 4 e DDCU REs)
OCT REE AHEE & g/ HATH the e o] & REoA AdH e g Z3 g 74
£ HolEnh (vl =% DBBC39| s HAE Aak= 34 Jefsit.

<3 1-1> DBBC3 firmware ¥ #|g 7]%
DDC_U e BW:1,24,816,32,128MHz

(Unified) e Up to 16 BBCs/IF
e Double 32-tap FIR-Filter/IF

* 512MHz BW : 0-512, 512-1024, .. 3584-4096
* 1024MHz BW : 0-1024, .. ,3072-4096
* 2048MHz BW : 0-2048, 2048-4096

OCT_D

14 _ VLBl "8 &4 713} 7] A [23}]



4 GHz (1st Nyq)
4 GHz in 4-15 GHz Core3H 16 Ghps

4 GHz (1st Nyq)
4 GHz in 4-15 GHzZ ©18¢/,'/[5) Core3H 16 Gbps

4 GHz (1st Nyq)
4 GHz in 4-15 GHZ €1851,'/ 5] 16 Gbps

4 GHz (1st Nyq)
4 GHz in 4-15 GHZ €1 8(61\'/[5] Core3H 16 Gbps

<% 2-3> DBBC3 d= +4

DBBC3+= ¢ 2983} o] 0-4GHz Y 215 = 4—-15GHz Y 2709 4=HS x43k
. AlE FFSARSAE = A7) ol A IF F344+5 92 Baseband 415 (< 2GHz) =
Down Conversion 3F 5 3215 AF A& J,{r—i,i 1714 2 ALsith, B=7] 7] A
= FA 5= A 0-2GHz 9 9] Baseband Al& 2 WME3te] DBBC39] 0—4GHz t1e ¢
2 ZEo] A2 HY. Al DBBC39 d-reo] =8 astviAl Hdf AGHz Y& M 9lE X

AN

2]

Sh= DDC_U 229t OCT =5 b4 o7 AR 4= A H At kA vt AlF 554
#S5AE 9] Down Converterd] &8 T3 g]9 o] 0—-1GHz g1 X olal FHF BE2]
2 2.5GHz o]k A|RkE o] lvt. whEhA DBBC39] 4GHz the &5 A2 2-83}7]
9l 4= Down Converterd] ZE 9} ZZ 7] & 4GHz NI Z S 7HA= Aoz wA g o} &

i

A2% e—VLBI +&< 98 DBBC 7|% 1538 @ HAs 15



L}, DBBC3—4L4H 3-4o] u&

o,
i
re
(R
Y,
o,
B>

Kl
[t
)
2
=
rx

Switch Matrix
Input Combiner
EMCORE TPD-1
—@ IN1
CH 1pp—]
h @ IN2
o ?h‘L TPD-2
IN1
CH 3 P .
< ® N2
CH4 5_
DBBC3
L 5 @ IN1
CHE ® N2
‘ ® IN3
B —® IN4
<4
CH8
<4

91 283 Zol AF 554 Al=H|L A S, X K, QM= 2175 Egslar glorm
7} X 7= 270R o] 913 Al AlE 7 ULl DBBC3—4L4HE 47119 A3 &8 HAeEslr] 9

F2 55 53] /)1E 2T Edofol 4
= Qg AR 2917 Aol7h FEA L), 7)E AEE o] o] W1E FAsle] 2124 9l A

o7} a7 ST the-e AR e 2917 fEY o] Alof GUI 33 welEt.
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SwitchMatrix@KVGSJ

DBBC_INPUT1 |KL v DBBC_INPUT2 QL v

DBBC_INPUT3 [NO | + | DBBC_INPUT4 [NON| v | |

SWo1 |1 |swo02 (0O |Swo03 (0 | SW04 |2 | SWO5

SW06 |3 | SWO07 sSwos sSwo9 (0 | SW10

0

0 4 9

sw1i1t |1 sw12 |4 |swi13 |6 |Sw14 |8 |sSw15 |0
0 0 0

SW16 |0 | sw17 SW18 SW19 |10 | sSW20
STATUS |OK Update
<Z1¥ 2—-5> DBBC3 ¢8 M-S $J3t 29| wjEZ X Alo] &

A2% e— VLBl 78S 938 DBBC 7)% 1%3t 2 HAs 17



v}
T

2
rid
¥
iy
ko
o
it
L)
i

4 Ae] @ gl SlEel2: 7}

e—VLBI #=S 983514 4=3)5}7] 9l8]A = DBBC3oll A &2 &= VDIF o] A 4%
}at7]19] IP/Port= Z#E ool sit}, = DBBC39 &#HS &4/ AT & gr=

o

o

e—VLBI 8 AL Hos}1l o] & A& 2AEH o] AE FHEY ). ofg] 18LS DBBC3
o] &¥& A|o5h= Core3H Alo] M E 2] GUIE BofEth 4719 Core3Hell tig &2 Ao
g 47 & & o £ 1P/Ports 247 2T 5= otk 385 P9} Port W2 553

AR ZHE A =S Fo]glo] IhdsiAl o] 7hsslth &8 P9} Porti= Mark6—1
3} Mark6—22] 10GbE & 27083} GPU £337] A8 <] 10GbE ¢ o] TE5ojglon
e—VLBIE 913 oA g A S50t sid A e P2} MAC AddressE 41 €e}
A 10GbE & o] A ] AW Z= ¥t} e~ VLBIE WES A AA o wet Mark6E 7
FralA A AR AEe7] = sk o] 49 Mark6Z &3-S A4S Mark6ol A

Al
Al A A 2 M E 2 Forwarding A4S 35 of st}

File

Sampling Mode DBBC_1 | DBBC. zl DBBC_3 | DBBC_4 Core3H_1 1 Core3H. zl Core3H_3 | Core3H_4 | Smletl

Mode 4
TIME / SYNC XG Destination
Sampling Rate (Msps) a2 b Date Time [22-06-01T 12:00:00+09:00 Index:  IRAddress
5o #1 ,7
sampling Bit 2 - P l—253 o v [[1o.10.1.1046227
APPLY _ ,7 5 #2 o v [[10.10.1.10:46227
Sys w nc S
Y Jéy #3 o = |[10.10.1.10:46227
PPS Delay VDIFTX #4 o - |[10.10.1.10:46227
ADBIL #1 #2 #3 4 _ —

Start Stop
XG Arp Config
32 |32 [32 [32 SYNC
DELAY{ns) Dev IndexMAC Address

Vsl Input

Set

Set

4| 4| 4] 4

Set

#1 Tatho - [10 [oos0d DA
DBBCIFchﬂgl Input Select I etho v [10 [oo:60DD:43:1FA8 v set
#2 |ath1 - 26 loos0'DD:43:1F

IRBCIFES il itk sgi), [FZm0000 - etht v [26 [oo:60DD:A3:MFAS v Set
IF Syn  Att Mode Target Pwr S — #3 [athz ~ - Set

7]—,7,7]— Dedmation 1 ¥ 21 —
a |oFf |10 |Acc [3zo00 |3z000 — ths + - Set

— Bitmask1 0X000FFFF - = T -
s [orf [10 [Acc [32000 [32000 —

Bitmask2 OX00OFFFF - XG Config

c [orf [10  [Acc [32000 [32000 — Dev P Gateway Netmask

— Bitmask3 OXO0OFFFF -
p [orF [10  [Acc [32000 [32000 — #1 Jetho = [10.10.15 ~ [[1010.1 vz~ Set

i 0X000FFFF - — —
DBBC IF Control Bitmasks — #Z  leth1 ~ ‘m.mjs - [10.10.1.1 A ET4 Set
i Ff - = =1
IF Syn Att Target SpiiModa o — #3 [ethz ~ 101015 ~ o104 vl - Set
a forf ~|fag 32000 SET VDIF Frame #4  [oths ~ Jmmjs - \m.mm |z~ Set
B [off ~ v |[32000 seT BIEWIdEH 1
¥. .|| 3RO0 SRR Num of Channels [1 Hixate
-

c [off _J
J 3000  ISET. Payload Size 8192

Update Corner Turning off
Update Set

<13 2—6> Core3HY =9 IP/Port A Ao &

ENKIERE
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H_1 | Core3H_2 | Core3H_3 | Core3H_4| SmpBiI:l

XG Destination

Index
#1 |g -
12 o~
#3 o ~|
#4 Jo v

XG Arp Config

Dev
#1 Im;
#2  leth1 ¥
#3 " |

]
ad
=
M

#4  |eths ~

IP Address
[10.10.1.1046227 I - Set
10.10.1.10:46227 Set
10.10.1.26:46228 Set
10.10.1.27:46227 Set
10.10.1.11:46228
10.10.1.9:46230
10.10.1.41:46231 i
210'.110.232.5:12003 oot
| - Set
[ - Set

XG Config
Dev P Gateway Netmask
#1 |ethu - |1o.1o.1.5 - |1u.m.1.1 - |34 - Set
#2 |eth1 - |1o.1o.1.5 - |10.1011 - |34 - Set
#3 |eth2 - |1o.1o.1.5 - |10.m.1.1 v |34 - Set
#4 |eth3 v |10_1o_1.5 - |10.10.1.1 - |34 - Set
<19 2—7> DBBC39 Core3H 10GhbE &= A
A27 e~ VLBl 785 913 DBBC 7|5 153} 9

)

19



2. DBBC39] &% 5 A82 93 VLBl I AT E 9o

715 7R

7 54 35 AES 93 DBBC3 Qg Ho]~ g3 2w sjA

File

Sampling Mode DBBC_1 naac_zl DBBC_3 ‘ DBBC_?&l Core3H_1 | curem_zl Core3H_3 | cmeaH_q' SmpBitl

Mgde _I DBBC Control DBBC Gain Control DBEC Gain Status

Sampling Rate (Msps) | FREQ IF BW TPt Mode/GainU GainL  (0-255) | Mode GainU  GainL  TPUON TPLON TPUOFF TPLOFF
sampling Bit 2 x| e o~ e | | ser]| e~ SET
ALY cHz ZLE;: seT || | [age ;: SeT
cH3 A v - set || [sge ~+ SeT
PPS Delay CH4 a ~[ws <~ set || [sge < | ser
ADBIL #1 %2 #3 4 B S e | |~
DELAY(nS)FF]TFﬂ CcHE a6 [ | ser]| s T eer
DBBC IF ‘ Config | CHT A—; T;_ seT || faac - | SET
DBBC IF Status CHg A ~[e - SET age ~ [ ser
IF Syn At Mode Target Pwr CHES m ~v[s ~[ ser || | [oge [ ser
a JorF [1o [acc [3z000 |32000 ches | |a w16 w2z <|ser| [~ ser
B FJT’E 32000 | 32000 awsrl & =l ~ [l [ e R
c [oFF [10 [acc [32000 [32000 css | |a e < - |ser| [pme ]  ser
p [oFF ]TJE 32000 | 32000 aics[ [ wlw < B s B~ =
DBBCIFControl CH70 A_zTT_ SET age T— SET
i S Targgt CHT1 e e set || [rae < ser
A JiJ,?; 32000 ﬂ CHT2 A ~[w < set || [sme < | ser
B [off J,? * |[32000 ﬂ e —
c J’TT 32000 ﬂ Ypdate Set Gek
D [off J’a_i 32000 ﬂ
Update

<719 2-8> DBBC3¢ DBBC F3 Ag A4 GUI %
DBBC39] 4L4H=E 3+e o) ulg} 7]&) DBBC Al &% 2] Board®} Core3H VDIF &2 H
A

=5 47 2704 Aloletd 7s = 470 Fdegivh. B3k DBBCO IF = Ao} 5 e 3
I 470 o) TRl el Alo] B e A7 7he st e el
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File

sampling Mode pBEC .1 | m;ﬂcj_l DBBC 3 | DBBC 4 Core3H_1 1 Cure}HﬁZI Co(eﬂl'LSl cme:H,al Smuﬂitl

Mode dde LR
—I TIME / SYNC XG Destination
Sempling Rake (Msps) 2 Jv Date Time [p2-06-01T 12:00:00+05:00 Indkes: IR Addmess

4 + #1 [fo10.1 1046227
Sampling Bit 2 b 1PPS Count 263 0 ¥ [|10.10.1.10:46227 b Set
#2 o ~ [10.10.1.10:46227 - Set
APPLY _ 5YS - Sync R T e —
#3 o ~ [10.10.1.10:46227 - set
PPS Delay VDIFTX #4 o~ [10.10.1.10:46227 v Set
ADB3L #1 #2 #3 #4 _ St stép —
l—hl—,— XG Arp Config
BELAYIRS) 32 32 2 HE SHE VSl Input Dev IndeyMAC Address

: a1 LTS
DBBCIFlCmﬁgl Input Select vsil — etho v [[10 |00:60:DD:43:1FA8  * set
— #2 50DDA3 1
DBBC IF Status: Sample Rate (sps) [32000000 eth1 v |26 |00:60:DD:43:1FAS  ~ Set

IF Syn Att Mode Target Pwr o #3 [athz » - Set
— Decimation —
A |OFF |10 |AGc [32000 |32000
Bitmask1 Ox000FFFF
8 |OFF [10 [AGC |32000 |32000
— Bitmask2 OXOO00FFFF
¢ |oFf |10 |AGC |32000 |32000

1

EAENCHENENENE

#4  laths + - Set

XG Config

32000

Dev P Gateway Netmask
— Bitmask3 OX00OFFFF
o [oFf 10 [acc [32000 [32000 #1 [etho ~ |[1010.15 ~ [[101011 v - Set
Bitmaska 0X000FFFF — —
R i #2 ~ [[roa0as ~ [0 v 2 w|  set
IF Syn Atk Target SpliEModa s #3 [ethz ~ [101015 M [CECEE vl - set
A [off ¥ ljage ~|[32000 VDIF Frame #4  fetns ~ [101015 M [CEEE vz~ Set

il b Bitwidth 1 -
= [[aoc ~ |[32000 sev | Num of Channels [1 Yo
-

sae wl| 32000 [SEE Payload Size 8192

Update Corner Turning off

Update S¢
<I1¥ 2-9> Core3H9] &9 IP/Port A7 Ao %

o N o

99

-
-
et

DDC_U Firmware¥ dtthe] ADC B0 Q)&= 4719 MZejo)] A5 S & Fd A5
A

TtE =) o] 471 A& BE Q= 47 MEH e o A5 A7 5718 dHE g
Hol| E1e 4= QI == SmpBit ol 4701¢] Core3Hol| &&= 2152 A7) X5 FA s}
5 ekt

Power Power Power Power

#0 250000 #0 | 250000 %0 | 250000 | #0 | 250000
#1 250000 | | #1 | 250000 %1 | 250000 | | #1 | 250000
#2 250000 #2 | 250000  #2 | 250000 #2 | 250000

#3 | 250000 #3 | 250000  #3 | 250000 | #3 | 250000

Bstat Bstat Bstat Bstat
o0 01 10 11 00 01 10 1 00 01 10 1 o0

Corr Corr Corr Corr
0-1 15000 0-1 | 15000 0-1 | 15000 0-1 | 15000
1-2 | 15000 1-2 l 15000 1-2 | 15000 1-2 l 15000

2-3 15000 2-3 ‘ 15000 2-3 | 15000 2-3 ‘ 15000

<719 2-10> Core3H_1,2,3,.4 2] 98 235 A7) X A F

A|27¢ e=VLBI 785 $3 DBBC 7|5 1%3} &

Y
ax
ot
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L. DBBC3 adol=o] wE A= AZE O] 7|5 A

D 71571¢ y2=a s 44 7 7

rx

DBBC3 7ol we} oje] VDIF &9 ~Ed ) tfal] tpgst AAHS & 5 slojof g
DBBC3¢] %% VDIF 2E#-2 Thread ID7} &llol] E3tso] QA 7] wjito] o]z
Threads 3= FHJE v ol 7158 4 43 A7 Al A2 49 3= Thread
& Tet] g 91t o] & H3817] 913 Mark6ell 4] ZF H o) 470 9] Threads v~ 25
o Zk7} s o] 7153k = Qlth. 7 7] Thread® 471€] Hl =3 25 FHadll 7153}
F 49 Z42Ee] thread S t] =3 BE 129} 340 sl Uiro] 7|26 == VLBl #=
glofol t)j~3 BE 78 7'5S F718F3Ith Data Rateol] whe} AF8-3 ] ~5 REE

T QRS 715 A

_IW _1\1
et

B b
[kl
(m

=
i)
e

-

) € VEX@KVGSJ

File

VEX Ctrl | VEX Status

script Name /home/oper/KVGCS/Main/kvgcs/runKvex_DBBC3.py Browse

VEX File Name |/home/oper/KVGCS/Resource/Vex/n22jp0ib.vex Browse

Exp Code n22jp01b
F — L] —

Iﬂecorder MK6_1 v Disks 1234 v I

—-— - g—_—_—_—--

—_— Pan = -
Pointing Ctrl ~ ApplyCross

AzSectorCtrl  ApplyAzsector B  AzSectorAuto &

Update Set | SetuUp Execute Abort

<% 2—-11> VLBl #= 2~ HE A3 #

Mark6:= 47]9] t]~3 RES /M4 4 glormz 4
A 55 7158 4= gk 479) 98 2EZS A0 3]
olo] 71%5& 7+t runKVex_DBBC3.py 2~ H
wel Ah-s o % DBBC3¢] &9 IP/PortE A4 gt

ofeff 1Rl 2709 98 2EYS 129} 349 7 Ul T1F O & Wro] 7153k Mark6 % H
S HolErh Mark6—19] dlg %= IP/Port® 98 2Eo] AAH o™ Thread 715
of A td REE #3E o] duE S HolFErh
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X MK6@KVGSJ
File

MK6 || MK6_1)| MK6_2

MsStat
Slot Grp eMSN Size(GB) Status Protect Type

| 1 ][1234) [ kvGooo03/32000/4/8 || 28472 | [ open || ready || sq |

| 2 |[1234) [ kvGooo04/32000/4/8 || 28472 | [ open || ready || sg
| 3 |[1234[ kvG00001/32000/4/8 | 28474 | [ open || ready || sg |
[ 4 |[1234/ kvG00002/32000/4/8 | [ 28474 | open |[ ready || sg |
| Input Stream
Src Format Payload Interface IPAddress Disk
core3h || vdif || 8224/50 || eth3 || 10.10.1.21/46228 || 34 |

|
|
C(}I'E'EH‘!T vdif 8224/50 eth2 || 10.10.1.5/46227 12 | I
|
1

Rernalnmg HDD Space and Time
Time(min)  Space(GB) Percent(%) Rate(Mbps)
147725 || 113896 89.0 1028.0
Last Scan
Label (1234 3052 ||a2210F KvGSJ_10519170(| vdif |[58.9640)
Status | ok | 458.866/| 2022y105d19h17m23s |[1.02800 0

MRS EE Rk =y :L%Héi fuse PHE-E/IvE-ES 913 HoF WEo] AA S HojEth

# 027 EaH 1234
alias fusemk6="fuseMk6 -r "/mnt/disks/[1-4]/[0-7]/data/" /mnt/mark6sg’

alias fusemk6u="fusermount —u /mnt/mark6sg’

# 027 2H5 12 34

alias fusemk6_12="fuseMk6 -r "/mnt/disks/[12]//0-7]/data/" /mnt/mark6sg 12"
alias fusemk6u_12="fusermount -u /mnt/mark6sg 12’

alias fusemk6_34="fuseMk6 —r "Ymnt/disks/[34]/[0-7]/data/" /mnt/mark6sg 34’

alias fusemk6u_34="fusermount —u /mnt/mark6sg 34’

#O27 HE 1, 2 3 4

alias fusemk6_1='fuseMk6 -r "/mnt/disks/1/[0-7]/data/” /mnt/mark6sg_1'
alias fusemk6bu_1="fusermount -u /mnt/mark6sg_1'

alias fusemk6_2='fuseMk6 -r "/mnt/disks/2/[0-7]/data/" /mnt/mark6sg 2’

N
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alias fusemk6bu_2="fusermount —-u /mnt/mark6sg 2’
alias fusemk6_3='fuseMk6 -r "/mnt/disks/3/[0-7]/data/" /mnt/mark6sg 3’
alias fusemkb6u_S3="fusermount —u /mnt/mark6sg. 3’
alias fusemk6_4="fuseMk6 —r "/mnt/disks/4/[0-7]/data/" /mnt/mark6sg 4’
alias fusemk6bu_4="fusermount -u /mnt/mark6sg_4'

Aagol=d IF AXEOIZ 2719 [FE o] &3t Hg 35 n22jp01be] XA A=
obg] I3} Pt} o] #|FHE o}z DBBC3 gadlo]l= Ao 483 #Fo2 DDC_L

firmwares ©|-&38IAAIW, o] A5S T3l f1zo|md A5 ~ZE ] VS AT

= k. KVN ©2HKT) et -F5A BS54 (KV) Alolal A LL¥ R
2 5 ot o2 dadel=w BE AXEY oA Switch

El

TAAE HAEsle=

Matrix 410} 7], DBBC 5315 414 7], %] DBBC & IP/Port 473 71, 71579
2EY AR D U2 BE Ao] 5 BE B el A4Hos Faste 4L $e159

o},

Plot file version 1 created 10-MAY-2022 11:17:25

3C279 N22JP01BKL.UVDATA.1
Freq = 22.3280 GHz, Bw = 32.000 MH N1c6 galibration applied and no bandpass

-100 — R
7 11-2 |
8 1
2 IF 4(LL)
200 SRR ST
3.5 1-2
2.5 | IF 1(LA)IF 2(LH) IF 4(LR)
100 z
ey 100 F.r — ——
11-3 - 1 1=3
20 T 20
10 ¥ 1F 1(RW)IF 2(RR)IF 3(RR)IF 4(RR) ) IF 3(LL) IF 4(LL)
0 0
050 050 050 050 050 050 050 050
Channels Channels

Lower frame: Milli Ampl Jy Top frame: Phas deg
Scalar averaged cross-power spectrum Several baselines displayed

<9 2-13> AF EAE o83 22GHz T A5l tigh ZdA] A

2¢] OCT BE <lE o]~ =7}

r |
||\

2) Fy
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DDC_U firmware”} 128MHz ©]3}2] t¥ &5 zk=
= 512MHz, 1024MHz, 2048Hz Y Z-&
zo whet 7] ol AR gl F S #5 Rl OCT =& AREE = g =it
OCT REof A= of2) 1o} gho] 7h B= o 5 7H 9] hEf 9
A=d 0—4000MHz thS HE] el A L Qg tf S &3} A d =
7}¢l o] DBBC3 Ao A FE] ol #g = o] glom Tap W ¥ Tap2 WH O 271 HE
s A8 = A

A

i)

Core3H — OCT_D mode EHT Filters

> OCT FIR »- 2 bit conversion > ,4; 10Gbit
- 32 tap & merger A A | Transceiver |
=92 0Hz ? ‘ VDIF (0-2 GHz
, . : FiLal0G: )
ADB3L 8 bit @ 8 Gsps (0-4 GHz) 8 bit @ 4 Gsps (0-2 GHz) 2 bit @ 4 Gsps (0-2 GHz) | _ 1pps Synthonizaﬁon

8bit@ 4 G 2-4 GH - timestamping
it@ ‘ Sps (. 2) 2bit @ 4 Gsps (2-4 GHz) | _ S s

| VDIF (2-4 GHz)
2 bit conversion \ > 10Gbit

OCTFIR | y :
> - 32 tap > & merger [ > Transceiver
-2-4 GHz

<19 2-14> OCT_D firmware?] 2+ 44

Core3H_1 I Core3H_2 | Core3H_3 | Core3H_4 | SmpBit 'OCTT pl

DBBC_1 | DBBC_Zl DBBC_3 | DBEC_4

OCT TAP Control

BOARD BW (MHz) FSTART (MHz) SCALE

#1 |s00 o [ ¥ |
|s00 ;|500 ;|1.0 SET

#2 |s00 ;|o ;|1.o SET
|s00 ;|500 ;|1.0 SET

#3 |s00 RalC v |10 SET
|s00 ;|500 ;|1.0 SET

#a |s00 ;|n ;|1.u SET
|500 ;|500 ;|1.0 SET

<a® 2-15> OCT D RE=9 I @ A4 GUI A

75

tlo
4

H= £ZE o] GUIC OCT R=9 | vhel 5 Adeet = 9l OCT Tap #d
Fow 7k BE 2 ) o) AE fE AEE 5 9ok runKVex DBBC3.py VLBI #= 24
HET vex 3YS 34l sto] 512MHz ©]7+9] %
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719 Azl B o] Aol AHEHE MAEE V|Fo R A7 A2 Fishs A 9 gy &
e 49 9 vk DBBC3 fr#lo|=o whe} 471¢] Fie] =9 A5 vk A2t 2
ghel] f A M-Sl A Ag-sh= GPU #3712

==
=710} 4% A2 VDIF A57k A% HE 25 23715 48 257} glelA 44 VLBI #

AE SFE2ABZAE A= VLBI T2 Ah2 A 2o 223 Amplitude 222 B.@lo] A =}
2% Total Power Detector®] k-8 ©]-&3taL It} whebA| DSLoce] A5 A8 5859 7|+
S W% Total Power Detector AAE 2 WAL AF $FSAA=AHE = 4709 Total
Power Detector7} A= ¥ o] 1o A F Al 470 IF 2ol thd Ze] v glo] o] 7}53}c},

EE ol WA S B3l AARIe R AAF FE2E(Tsys)E AtelA A4 st 715
F7Vet k. VLBI &7 Foll 5% 7H2 02 Tsys 6 Qulo]EdtaL o] ghe A7 HE =
o] 7 9} (~/KVGCS/Data/vic/tsys_<scannum>.dat) ©] 5 0.2 A &F T}, o] Tsys A=
A& Uzl ANTAB 3 47 54&kA DOY, UT_TIME, TSYS1, TSYS2 =02 A
¥ o] 2lo] ANTAB 3+ A= SEshe At

N o

i)

0t
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x DataServer Plot 1@KVGSJ

VFCL AUTOL: Tau(Lin)=0,054, Trx=58,2

Tsys (K)

02771, 107 573

Airmass

YFC2 AUTO2: Tau(lin)=0,098, Trx=82.7

Tsys (K)

I ERERERRE R

Airmass
2.20210. Z206.464

<1¥ 2-16> A& =8| A B4 Total Power Detector (VFC)

& o837 WiVl F A 54 2

S Tsys A= 3 S o] &34 A

33 ANTAB stdo] &S
Ak g2 sl 2709] IRl sl =3

o &2 Plot ©|t}. 22GHz ¥
Ao A H ol el R H At

n22jp01bKS] @ F = 22200L, 22200R
? 1

UT (hour)

<18 2-17> dadel=%" DSLoc oA 7]=3 A28l 2% 28
ANTAB 3 Ay}

T
)
ofo
o

3) GSM #37] A5 A

A2% e— VLBl 78S 938 DBBC 7)% 1%3t 2 HAs 27

e



Ao A543l A= 5 = ARE A7) A= tHve] A g Eet 23 54

715l A eltt. 71 DSLoc M4 ¥ Heo GPU 3719 Atw A2 24

R
>
0
ol
i)

= #5323 542 FAF £ Y2 F4s0 e dadel=8 DSLocol A
=

=
GPU £47] A8 = o] &34 4L A AT =3 AHE HolFr) 43GHz Yol A=

43.122GHz Si0O J=1-0, v=1 mlo] A W13} 42.822GHzel 24+ Si0 J=1-0, v=2 ]

AWNEAE EA & = o 2t el A& L2 Ae SN BT Ae =

=

PN
T 3l

GSM AUTOL: Scan = [486, 488, 430, 432, 494], Offset = (5,9, 3,6), BeamSize = (6.9, 62,2)

Ta* (K)

4301.83, 154,916

GSH AUTO3: Scan = [487, 489, 431, 493, 4951, Offset = (6.1, 4.4), BeanSize = (B3.,7, 58.4)

Ta* (K)

-1000 0 1000 2000 3000 4000 S000]
Channel

5191,44, -41,8724

<19 2-18> Pga#lo]=% DSLocE ©]&3 Five Pointing #5 23 %A
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3. DBBC3 7]¥F VLBI #= <oA= 9t A% Hyl 2 HA
3 2

712 A% DBBC3+ DDC_L 2E9] firmwareZ AFg-3dlo] #5353 =38 gkvh. DDC_L &
=& AU 1GHz 9 &S AT 4 =, 721719 LO 3459} DDC_L FE29] A gk
g F o= Q3] #=5 7he s Tk o] 21.0—-21.9GHz=E A|gHelt}. o] 2] g A5 2] A
oFS F3:3lal VLBl ¥ A 3E 9)5ke], DBBC3 fadlol= 2 H A3 S =33t}
DDC_U B¢} OCT REgE A4 45, MEY T357F ol A B H8 LR dol
A=, AIFAHHAT —Lab) 2 5 Br~Z% 3 AT Ao A 99 57 Alol&
gholl thek A ds HAES SR o] As A3 A3 F7h s 55 1o

}_

]
Ak ok 1¥le f#eol= ¥ DBBC37F Al F+FS5AAHSAH & 7]7] el A A
L

el | AF DBBCS 71714 A2k xﬂz DBBC3

i®iglnini®ici?

¥

]

e
°
°

715 BE 2709lA 4702 24¥ DBBC3
W P e

<a¥ 2-19> fadlel=%¥ DBBC3 E&F (HF F-FS5Ad5A4H)

A2% e— VLBl 78S 938 DBBC 7)% 1%3t 2 HA3s 29
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THE FFd9d 552 v

0055+ 300; ra = 00h57m48.8833380s; dec = 30d21'08.811970"; ref_coord_frame = J2000;
0133+ 476; ra = 01h36m58.5948050s; dec = 47d51'29.100020"; ref_coord_frame = J2000;
0235+ 164; ra = 02h38m38.9301070s; dec = 16d36'59.274500"; ref_coord_frame = J2000;
0321+ 340; ra = 03h24m41.1613190s; dec = 34d10'45.857140"; ref_coord_frame = J2000;
3C273; ra = 12h29m06.6997295s; dec = 02d03'08.598285"; ref_coord_frame = J2000;
3C279; ra = 12h56m11.1665682s; dec = -05d47'21.524998"; ref_coord_frame = J2000;
3C345; ra = 16h42m58.8099630s; dec = 39d48'36.993850"; ref_coord_frame = J2000;
3C454.3; ra = 22h53mb7.7479370s; dec = 16d08'53.560930"; ref_coord_frame = J2000;

3C454; ra = 22h53mb57.7479370s; dec = 16d08'53.560930"; ref_coord_frame = J2000;
3C84; ra = 03h19m48.1601140s; dec = 41d30'42.105580"; ref_coord_frame = J2000;
BLLAG; ra = 22h02m43.2913710s; dec = 42d16'39.979870"; ref_coord_frame = J2000;
CTA10Z; ra = 22h32m36.4089050s; dec = 11d43'50.903940"; ref_coord_frame = J2000;
M87; ra = 12h30m49.4233826s; dec = 12d23'28.043742"; ref_coord_frame = J2000;
NRAO150; ra = 03h59m29.7472658s; dec = 50d57'50.161621"; ref_coord_frame = J2000;
NRAO530; ra = 17h33m02.7057870s; dec = -13d04'49.548400"; ref_coord_frame = J2000;
0J287; ra = 08h54m48.8749300s; dec = 20d06'30.640780"; ref_coord_frame = J2000;

TATY 552 o] §2Ew ‘calibrator.doc’ol F7FE M, R TLS A A

#5277} 28 B2 F3sl7] $5te] IS AR} I AAFo] B3 vex A o]
. DIFX & 2o A= o] vex LS o] & =
A171H, dld $SCHED; &5 YE ¥ HA 555 SAUZ FadA st 1 495 A%

gtk 93 SSCHED; 5ol vl7) EE09e 498 24 At 4718 84417
B Qov, olel g EEATHI B5E ol gatol Ask B WA AV1E BEREL] AT
of HEAT F, B5L o

vexsched.py —s “BLLAC 3C373”
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Y
o,
=5
MN
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H,
(o,
o
o,

SLE(DE FoA ¢
= ‘source’7} ‘BLLAC"9} ’3C273'91 #5 2~
g U8e Ak, 299 558 vad %D AA H5o FFskAY Al dsk=

:
=
A A1 ‘BLLAC <} ‘3c273’u&% 8= vad I o] THEoj X = Folt,

#ahd, vex 3 9] $SCHED; B-=oj A
e BT fol o] HE5om 8. 0

_

e

0] 83} clockrate A4 Ao FFEAFAS o] &

KeN
2] o] A A te By b o' Aqke 4= ol 2

v2d 39 & o] &3k A3 E = run.EXP.CORRbySCAN A~ HEE A A 7)H v2d 2
o 5=H ASANEL A= AAA st Aaxert 455, run.PARSE.apd_
delays.sh 2 HEZS A3slo] 7 AMEE AAE A AA S F=338ke] A AA7F Hlo]
A

AN

71448 rate® EHF 3k} ‘gnuplot gnuplotFS.dem’S 233}, =

=98 71, §o s 313}?_%} 4= 2t} run.clockrate.shE 2 &shd &7

B A AA TS o] 83} 7]AE clockrateE AlAlsHA H W, A AA S Al ZSH(FH A3} 5]

7] fgk AAANZE LZAS ALRETE Al clockrate®t A|AAIZE 2 3ZAS update.
Eof ol v2d gl A& HrlolE(s=)HH

HE 559 clockrate9} A AAZF LIZAS o] &3t A5 ARE At vad IFLES

WA FEES vex U] B 2 B2 IR A D Aotk

clockrate.sh 2~ 9

—clockrate & A AAZF AAF L A3} Aol E
—AA A2 E 213 vad 3 2 L A

o FEHT

%S +85= run.EXP.CORRbySCAN' &= v2d 3tdof =5 o] 9)=
L& JAAY =S AsstE o] = 2 HE| Y

=5
MN
2
X
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&2 ‘run.EXP.CORRbySCAN’ A~ F HE 9] ‘help’ W8-S Ho]Fa1 9T},

[oper@coma FS]$ ./run.EXP.CORRbySCAN -h

cmd>-h scmd="-h"

Jrun.EXP.CORRbySCAN <obscode>

option:

-0 --obscode <obscode>

-M --mode each

-S --scan : enable scanfmt_if possible (default FALSE)
—--reverse . sort by reverse order

-—every . sort by every other

—--pingpong - sort by center : 1,n,2,n-1,...

--QUARTER : sort by center : for(k=0,2,1,3;k<4;) 1+k,n-k,4+k,n-4-k,...

--0OCTA : sort by center : for(k=0,4,2,6,1,5,3,7;k<8;) 1+k,n-k,8+k,n-8-k,...
--BISECT . sort by bisector (default) : O,n-1,n/2,n/4,n-1-n/4,...

--seq . sequential order as of v2d

—-debug . debug mode. not run sbatch

—-—force : vex2difx —-—force

-PCAL » vexzdifx -d -f

—-nohup : nohup ./run.EXP.CORRbySCAN >& log.run &

—-opt <option between double quote>

--nmax <n>

‘run.EXP.CORRbySCAN’ =T HE = v2d TPl 5F5 o] & 27 55 A= 3l
© AR wrET g A5 eAbA o= HolH & A st 2, AA| B AaE g}l
ahed B2 AIZHS Z|the o gkt o 2§ th 7] AlThS ©@5ak7] flske] HiolE A A
‘bisect’ WA o= F&ato], AA| AF AIE WEA A5 F YF dHAE &
A S Tsksinh ol el gk A Bl E A ste] 270 A E Alofok sk, TIEE W
© 7 A}23H= Zlo] ‘BISECT R=olt}l, ‘BISECT X1, n, n/2" 9F & o2 A7

N
TME 4= ey, ol FA A= 75 fAske] ‘bisector.py’ ¥old FEEE /) Es)

| bisectory.py $max_number_of_scan

‘bisector.py ol H 27 NGE Y o] & A S Qg AE ZH3It, o]
S 20 oA QYA AREEhE 7Y a8 o7 A8 4o
A= g1 uf, AA Ay G whE A7k gletd 4=

2N AF710YD A9, A= AWM EE0952718364°0|w, A4 269 Ax

= oS3 2

36 __ VLBI "lo|H &4 7t=3) 71s/0d A 23]



[oper@coma FS]$ bisector.py 10
09527183614

EEARAOE 52 20S BF Aelshs go] /14 nigAshA R, of @l Afol =
A Areld mEAs Aus eny "est ok od@ A9E sk

of o] ALgalH, ol AWASE 5N Al el Al g}
B2 A0 £ A BHE 99 helpol 4 & 5 Q1Fo] wh 442 5 ek whof, 2
SNE AR 878 QHTU ——seq SHL AFESE Hm, ALE Ee the @

7} k59 wj71A] 7)vhe] = ‘wait_till_corr.py’ 2 HE

e
-Aax g s d5g iz 7)gea

rr

—rundifx’ & 2AHEE FHPA A ‘difx2fits’ S APA|A fits A7}E =Tk

‘run.PARSE.apd_delays.sh’ 2 HE S 2834, ‘log.apd.time’ 3}I-S 2HA

443} 31

=

‘gnuplot gnuplotFS.dem’S A PA|7|H, A2l¥ A3}E Qo= AE FHA|7|AL

ol

‘apddelay_util.py’ 3to]% FEHEIE F=3IAA ‘log,{ 7] A }.chan.xx’ JL&

2

‘run.clockrate.sh’S 23 A A clockrate?} clock offset 23S wd =2 A3,

‘update.clockrate.sh’S A YA 7 v2d Lol )T BSZAFo] E Q] clockrate?} clock offset

YA o s Aojx|= ‘clockrate’ 7} F55 | ‘checkall.sh’S A 8§ A 71T},

A3% DIFX A& A58 71% %23t 37



‘checkall.sh’ 23T HE+=

SEEATYE o849 A AT v2d7hY 5& all T B R BAan,

- AL FAE v2ddd & ol gate] A Y rF Y =S vex 3 9] ¥= $MODE; &

— v2d Hdo] BEA 2} Eof lFE ‘mjdStart’ 2t ‘mjdStop’ 9] A HS TS vex kA o
A= A2 s 2 AIZPO 2 A S,

—run.vex & A YA A F@A ] Qs FLdES AFAZ G

—‘run.sbatch’& A YA A FIAA 2|7} P+ =5 25 22| s}

‘checkall.sh’&= A #A 8] S 243 U5, ‘wait_till_corr.py’ 3olX FE T E]S $28A] 7]

TR ‘wait_till_corr.py’ 2 HET A7 A5 E wi7bH] 7t ot A
217} SR W ‘rundifx & AYAA HF fits AIE A oy €S AEW

clockrate?} delay 235 SAHEE FA A HoAws o2, A2 clocke] 4% 3L A
=4 glg 4= Qi)

n2imh01a
10

delay [nsec]
[=]
T

- . e =] M | | ! s PETER [PVPT SO (OIS e

-10 _ *
05:00 0515 0530 0545 06:00 06:15 06:30 0645 07:00 0715 07:30 07:45 08:00
Nov Nov Nov Nov Nov Nov Nov Nov Nov Nov Nov Nov Nov
25 25 25 25 25 25 25 25 25 25 25 25 25

KT-KU —+— KU-KV wtpm KU-YS —8— KT-KV —a— KV-MC ==t MC-YS —~—
KU-KY «— KU-MC —8— KT-KY —e— KT-¥S KV-YS ——

<% 3-1> n21mhO0lacl] W3t clockrate % delay *8]4d3}. o] Alo]Ex AlE+ KVN+MC(o]E
oP+ YS(Z=H]9)).
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4. VLBIL ¥= Hlolg o] A% - #e] - A 2s3E 913 ¥4 frEd
B 7T deol=

AT AP R A= AlE FE5AASAE 9 KVN Abole] Holy HES 913
globus—url—copy ZEEFS o] &% H& WS AASHA T VLBI #=5oll A= vid =9
Mol #5E skl ek g A5ell= 4719 ASAAF + A, 41 "eh) 7 EA sk
) o] E dolHE #E5AEE A HW 100070 o/de] v e 7} A5 A "t
olg| gt oy A T2 #E5ATS} I54 o|FoE st AsHd f4A i E
At HEgEdlolE HF FE el el ek AAste] oL At Faol At S o mA 1

o
ole wHelo] Yebga} ALH S F78 5 k.

=l

7 dolE A% wel A% fdeE A

dlole] dE2 vh=65 o] 83 diolE e} vh=6E o] &3 HolHE T2dt 1 T v}
=15 dlolE= 7l 1G RE'E o] &7 B5S v ek KVNoll A= o] %4 Ql vk=15B ¢

e R E L S P ERPEE DR EE RIS PEE ER R
WEE 2Le% wo] gow KVN-XXXX'S} & 849 o5& zh=th. wheby uh25 vlo]
i A%H g 9 U2 ol § oz i A taEee] A9 ES 23 Y5 o

AT} dE 5o ' KVN—-4184"2}= vl =2 9] dlolHE A5aA 5™ 'KVN—-4184/DATA’
g UEaEYE e, ol gHEg o dolHE HAE3stA H).

rr

N

g uk=6 vlolE = i/l '8G Ee 16G R 5|0l EE ofn|shn] 2 ¢4
+KVN) ol A= wasote= g 4% E8to] w2l o] vl ~g 3o A7ggiet, o] 2 g
ukedalo] up=6 HolB 7t A E ™ ‘mk6—B=2"e] @A S zhe = sla gk 7k
A9 w36 g7 A 2='9] ‘bashre” FAo+= ‘export SITE_ID=mk6—XX 2}+=
wo] glom, o] g ‘SITE_ID'E °]&3te] nt=6 elay] Al=d& gt AlEe] 49
‘mk6—KV'¢] o]0 & AAx o] gl om KVNA = ‘mk6—YS', ‘mk6—US’, ‘mk6—TN" &
o7 AAHo] Sut. s w6l HolE HEe AlAtshd o AEEA] ABjol=
‘mk6—KV/DATA’ & e Eg|7} 7h5o] A a1, o] v g Eejol] AlF ut=69] vlolH 7} A&
o] A=)

k=6 dHolE dES A&k EHW, ZF Afo]EC] miaee A= HolE EE 3]
‘mk6—XX.lis’ Y-S ‘mk6—XX' tlHEg o MFt), o] fHAEZ A ‘fuse2dir.py’ IO
A FdeHE ASA7IE @A gEEgedA lis’ #dS AN v HEEY olF

A=

o)
~

O

3

Jm
o

|y

=2

Y

g

g

o)
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‘mk6—XX'o SFE = ‘mk6—XX.lis" LS Ldollit}. ‘fuse2dir.py’ = HS5F=H 91 o]
S 2718 E Qe oy 1 Z23E ‘copy.info’ Lol AAFEe}. o] ‘copy,info’> A&

dlolEle] &< el gk e e s, dolE Asel Al Ul 275 sofahi=y

a5 /s

519] “copy.info’®] Ul8-2 A u T3} 2,

# mK6-YS2

eb092e KY 661 GB 709,295,069,363 0:11:29
a2225d KY 18,009 GB  19,336,624,355,474 5:13:29
a2225e KY 18,295 GB  19,643,502,754,656 5:18:28
gp060 KY 7,283 GB 7,819,215,753,967 2:06:46
eb092f KY 4,797 GB 5,149,817,528,292 1:23:29
t22jp02a KY 8,439 GB 9,060,845,919,403 2:26:54
t22db0la KY 2,298 GB 2,466,938,823,211 0:39:59
n22kh0la KY 76,594 GB  82,241,114,359,134 22:13:21
s22tj0la KY 12,038 GB  12,925,310,422,700 3:29:33
£22315a KY 1,149 GB 1,233,402,400,175 0:19:59
n22hkOlc  KY 22,064 GB  23,690,581,081,020 6:24:05
n22kn02b  KY 38,603 GB  41,449,402,869,780 11:12:00

ok216 dlo] B A%l ALE-¥ 3 “copy.info’ Y Aol AHEEE ‘mk6-YS.lis' el U]
8o vt 2k,

t22jp02a_KVNYS_313204233.vdif 616,722,480,916 2022-11-10 05:42
t22jp02a_KVNYS_313204822.vdif 426,637,605,779 2022-11-10 05:48
t22jp02a_KVNYS_313205234.vdif 308,241,334,479 2022-11-10 05:52
t22jp02a_KVNYS_313210826.vdif 308,238,069,5652 2022-11-10 06:08
t22db01a_KVNYS_314171700.vdif 616,710,523,209 2022-11-11 02:17
n22kh0la_KVNYS_314182500.vdif 493,428,585,088 2022-11-11 03:25

n22kh0la_KVNYS_314182930.vdif 1,726,674,082,203 2022-11-11 03:29

n22kh0la_KVNYS_315060440.vdif 2,444,653,937,522 2022-11-11 15:04

s22tj01a_KVNYS_315080515.vdif 592,137,630,304 2022-11-11 17:05
s22tj01a_KVNYS_315105300.vdif 616,492,439,088 2022-11-11 19:53
£22315a_KVNYS_315162300.vdif 616,628,297,200 2022-11-12 01:23
f22315a_KVNYS_315163900.vdif 616,774,102,975 2022-11-12 01:39

n22hk01c_KVNYS_317152729.vdif 1,210,893,231,712 2022-11-14 00:27

n22hk01c_KVNYS_318005218.vdif 431,989,005,853 2022-11-14 09:52

n22kn02b_KVNYS_318094500.vdif 616,800,000,000 2022-11-14 18:45
n22kn02b_KVNYS_318213845.vdif 385,499,323,800 2022-11-15 06:38
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o2 BE3ed ‘parkingDATA.sh’ 2EH

71 ‘DATA/ tl&Eg] o] AAwo] gli=
= 3 f_:ﬂ_ Bﬂ 1—4?3151:48 /Kg/\‘]o}

delHE ¥

ol e &gl a3

(BSaE-{Ao]Eol &

p-{dlol et}

o} e Yrow

14 ‘mk6-YS.lis’

‘t22jp02a’ A==

A,
B
gl

7}

HJ

IF

2

-
-

ol E‘r%

=

o]
7

=1 vy

=of| == Hlole

Rl

st dlole A% 8ok FelFi

= ‘t22jp02a—KY—VDIF t = E 2]

Eefoll A dlolE =

copy.info's Fzs| HWH

oJgslo] 4%

‘chkspeed’ FEZE] & o] &3}o] Ho|H AHE

7dg-o+= ‘vdif.yyyy—mm—dd.hhmmss.mk6—YS.t22jp02a—KY—VDIF &}

ol 7]

s},

2022-11-17
2022-11-17
2022-11-17
2022-11-17
2022-11-17
2022-11-17
2022-11-17
2022-11-17
2022-11-17
2022-11-17
2022-11-17
2022-11-17
2022-11-17
2022-11-17
2022-11-17
2022-11-17
2022-11-17
2022-11-17
2022-11-17
2022-11-17
2022-11-17

5:52:53
5:58:59
6:08:06
6:10:01
6:14:53
6:21:24
6:28:38
6:29:33
6:32:44
6:35:44
6:40:36
6:46:00
6:52:01
6:55:55
6:57:48
6:58:15
7:06:11
7:13:11
7:13:30
7:19:55
7:26:01

8,438 GiB (9.060,842,366,592 B)

308,398,560,800
616,722,233,856
426,637,434,880
616,713,861,824
308,241,235,952
308,237,946,080
308,390,133,744
616,645,602,624
308,320,350,560
308,328,179,808
308,397,203,840
616,796,570,592
616,790,912,480
308,393,593,504
616,794,613,280
308,377,688,288
616,792,178,976
616,794,506,368
308,284,025,152
308,394,901,120
308,390,632,864

1:36:25

t22jp02a_KVNYS_313195103.vdif
t22jp02a_KVNYS_313204233.vdif
t22jp02a_KVNYS_313204822.vdif
t22jp02a_KVNYS_313195400.vdif
t22jp02a_KVNYS_313205234.vdif
t22jp02a_KVNYS_313210826.vdif
t22jp02a_KVNYS_313211525.vdif
t22jp02a_KVNYS_313200120.vdif
t22jp02a_KVNYS_313203214.vdif
t22jp02a_KVNYS_313212035.vdif
t22jp02a_KVNYS_313200648.vdif
t22jp02a_KVNYS_313202155.vdif
t22jp02a_KVNYS_313212337.vdif
t22jp02a_KVNYS_313201138.vdif
t22jp02a_KVNYS_313203513.vdif
t22jp02a_KVNYS_313202724.vdif
t22jp02a_KVNYS_313213057.vdif
t22jp02a_KVNYS_313201435.vdif
t22jp02a_KVNYS_313213952.vdif
t22jp02a_KVNYS_313214651.vdif
t22jp02a_KVNYS_313215431.vdif

2297.75 Gbsec
4594.94 Gbsec
3178.70 Gbsec
4594.88 Gbsec
2296.58 Gbsec
2296.55 Gbsec
2297.69 Gbsec
4594.37 Gbsec
2297.17 Gbsec
2297.22 Gbsec
2297.74 Gbsec
4595.49 Gbsec
4595.45 Gbsec
2297.71 Gbsec
4595.48 Gbsec
2297.59 Gbsec
4595.46 Gbsec
4595.48 Gbsec
2296.89 Gbsec
2297.72 Gbsec
2297.69 Gbsec

5,251 GiB/h  0:11:41/TiB

12.554 Gbps
5.811 Gbps
39.955 Gbps
7.865 Gbps
5.874 Gbps
5.294 Gbps
83.534 Gbps
12.027 Gbps
12.762 Gbps
7.869 Gbps
14.184 Gbps
12.730 Gbps
9.819 Gbps
40.668 Gbps
85.096 Gbps
9.654 Gbps
10.942 Gbps
120.889 Gbps
5.968 Gbps
6.278 Gbps
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<V>= 11,949 Mibps( 1,493 MiB/sec = 87.5 GiB/min) <V/Vo>= 1166% <t/to>= 0.086

o] 21 AR = 1= dlY ‘mk6—XX/HISTORY tlgE g o] thA] &= o] tolg A4
I A= dlole A5 A} 85 FAL AR

gaeHz 439 dolHE
k=4 o] & 98tI = ‘move.DATA 2 HEE

DIFX J#A & flste] Ad3 teEd= ol
o]-§-gict.

Al A OF

move.DATA t22jp02a-KY-VDIF

ok o] JHshi, 't22jp02a—KY—-VDIF Y=L & 2§ to|HE Badhs &
LA o] DATA H & #5310 i35 = t22jp02a’ HHAED S e, o] 4

£ ¢t ‘t22jp02a—KY—VDIF Ho]E = o] 5 A7t} #=x =7 tH Eg 7} rEo]X
ar, o] &g ot s Alo] EX #SdolEly} Bl 2 FF5 o] AHT)

_4

DIFX &g & &, of" dolg7t AEA filelistE THEojoF dth. ~aHE
Tun.filelist' & FdehH A A ELS £33 H=(PATH) RN #5325 55
gto], & H R5IE7F 2EYA] DATAAAZIEY B}t A AA Y 35
FE O E7F EA8HL, TEED U] #S5FEH Alo|E tjE g7} X181 Alo]

Eo} dloly R filelistE A erh #19] dloll A A3 t22jp02a—KY—VDIF' 1 2

E¢)= filelist. KY—VDIF 2}= gpdof] A= A4

H filelist ¥4 o] && tfe 3} )

/MD3460/mk5/DATA/t22jp02a/t22jp02a-KY-VDIF/t22jp02a_KVNYS_313195103.vdif
/MD3460/mk5/DATA/t22ip02a/t22jp02a-KY-VDIF/t22jp02a_KVNYS_313195400.vdif
/MD3460/mk5/DATA/t22jp02a/t22jp02a-KY-VDIF/t22jp02a_KVNYS_313200120.vdif
/MD3460/mk5/DATA/t22jp02a/t22jp02a-KY-VDIF/t22jp02a_KVNYS_313200648.vdif
/MD3460/mk5/DATA/t22jp02a/t22jp02a-KY-VDIF/t22jp02a_KVNYS_313201138.vdif
/MD3460/mk5/DATA/t22jp02a/t22jp02a-KY-VDIF/t22jp02a_KVNYS_313201435.vdif
/MD3460/mk5/DATA/t22jp02a/t22jp02a-KY-VDIF/t22jp02a_KVNYS_313202155.vdif
/MD3460/mk5/DATA/t22jp02a/t22jp02a-KY-VDIF/t22jp02a_KVNYS_313202724.vdif
/MD3460/mk5/DATA/t22jp02a/t22jp02a-KY-VDIF/t22jp02a_KVNYS_313203214.vdif
/MD3460/mk5/DATA/t22jp02a/t22jp02a-KY-VDIF/t22jp02a_KVNYS_313203513.vdif
/MD3460/mk5/DATA/t22jp02a/t22jp02a-KY-VDIF/t22jp02a_KVNYS_313204233.vdif
/MD3460/mk5/DATA/t22ip02a/t22jp02a-KY-VDIF/t22jp02a_KVNYS_313204822.vdif
/MD3460/mk5/DATA/t22jp02a/t22jp02a-KY-VDIF/t22jp02a_KVNYS_313210826.vdif
/MD3460/mk5/DATA/t22jp02a/t22jp02a-KY-VDIF/t22jp02a_KVNYS_313212035.vdif
/MD3460/mk5/DATA/t22jp02a/t22jp02a-KY-VDIF/t22jp02a_KVNYS_313212337.vdif
/MD3460/mk5/DATA/t22jp02a/t22jp02a-KY-VDIF/t22jp02a_KVNYS_313213057.vdif
/MD3460/mk5/DATA/t22ip02a/t22jp02a-KY-VDIF/t22jp02a_KVNYS_313213952.vdif
/MD3460/mk5/DATA/t22jp02a/t22jp02a-KY-VDIF/t22jp02a_KVNYS_313214651.vdif
/MD3460/mk5/DATA/t22jp02a/t22jp02a-KY-VDIF/t22jp02a_KVNYS_313215431.vdif

2022-11-09T19:51:03s
2022-11-09T19:54:00s
2022-11-09T20:01:20s
2022-11-09T20:06:48s
2022-11-09T20:11:38s
2022-11-09T20:14:35s
2022-11-09T20:21:55s
2022-11-09T20:27:24s
2022-11-09T20:32:14s
2022-11-09T20:35:13s
2022-11-09T20:42:33s
2022-11-09T20:48:24s
2022-11-09T21:08:26s
2022-11-09T21:20:35s
2022-11-09T21:23:37s
2022-11-09T21:30:57s
2022-11-09T21:39:52s
2022-11-09T21:46:51s
2022-11-09T21:54:31s

2022-11-09T19:53:32s
2022-11-09T19:58:59s
2022-11-09T20:06:19s
2022-11-09T20:09:17s
2022-11-09T20:14:07s
2022-11-09T20:19:34s
2022-11-09T20:26:54s
2022-11-09T20:29:53s
2022-11-09T20:34:43s
2022-11-09T20:40:12s
2022-11-09T20:47:32s
2022-11-09T20:51:51s
2022-11-09T21:10:55s
2022-11-09T21:23:04s
2022-11-09T21:28:36s
2022-11-09T21:35:56s
2022-11-09T21:42:21s
2022-11-09T21:49:20s
2022-11-09T21:57:00s
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13d % A} o 2HE A% WA A AFRsIaL 9l DIFX 2] ~EZ o
—KVN 47]2] A3} o] Zodsl= 1024 Mbps 2 A7t e

&3t AlE
—VLBI #3 9 4425 42

Ao g £t AlE DIFX S8 2H=Z o] 833 9= 27]9 A¥ = belbil# belbi2o]

™, th5k 28 b 2EaL Sl

(1) belbil (old cluster server): Dell PowerEdge R510
An (F 7T ==

— 2CPU / Quad—core Xeon 54500, 4 and 8 MB

— 32GB, @A 67] ==xF o]8 (96 cores avaialble)

— OS: Linux version
2.6.32—642.13.1.el6.centos.plus.x86_64
(mockbuild@clbm.rdu2.centos.org)

(gce version 4.4.7 20120313 (Red Hat 4.4.7—17)
(GCC) ) #1 SMP Thu Jan 12 11:45:05 UTC 2017

(2) belbi2 (new cluster server): Dell PowerEdge R440
A (& 37 ==

— 2CPU / Intel Xeon Silver 4214R, 2.4G, 12C/24T,
9.6GT/s, 16.5M 7 A]

— 32GB RDIMM, 3200MT/s, w& ==

Al47 e=VLBI 35 <%

0_1_4

st A3 A 97t 45


mailto:mockbuild@c1bm.rdu2.centos.org

— OS: Linux version 3.10.0—1160.6.1.el7.x86_64

(mockbuild@kbuilder.bsys.centos.org)
(gce version 4.8.5 20150623 (Red Hat 4.8.5—44)
(GCC)) #1 SMP Tue Nov 17 13:59:11 UTC 2020

8 _f?_x__on UDP ports 12000-12003
fE'_T coma Bl ====_3] | |5
@ A ) =
v AL e . . .
B I - r:" c00 lall=-ﬂ ——] ”8| %
E & o s ===l | |2
. B X m
T

. c02 P w_ ™I g
s i . g "e e ‘E

zg’ c07 Bl 2]

( dst:12002

L eemme ew— 0 em—
LustreFS
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71 belbi2 3719} &L == 3717} FIHE ] F 672 S,

46 __ VLBI HloJE] &4 7}=3} 71ed A2}
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belbil®e] 7 -9- 7]Eel AF&-3kaL ™ AW o] belbi27} 12Pd = AFF A = E AW &
g 2Elo|th 1apd = Aol Al 3}ekét belbil ¥} belbi2 ] 454 27 % e~ VLBIE 913
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S W3k belbi2 FHAEE AT St Y 55 AAEHIh 2xhd ol = belbi2 9}
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- » e
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| [ DRBC3 [ -y
— (J L Sejong DiFX Cluster
OCTADIFILALOG ™ fi3 Marké
o E. : 5
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“ | ——
éi CET
Kreonet
— OCTAD/FILA10G :
S ;

-IMM

<1¥ 4-3> A|FL-—KVN AAZF e—VLBI 4%
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7}, A& + KVN 2Gbps e—VLBI #= AA

Al belbi2 DIFX A B Z o] &3&}o] 131 d %= 1Gbps e—VLBI &5 A&l o]o], 22pd o]

T o3 #e] 2Gbps e—VLBI A2l & HZESIGIT o] #52 AlE dxdEdT
o] Gdtal gl FHFFHARAST(KVN) 3719 AgdH S o] &3le] a3 e
W, 2Gbps e—VLBI &= vex 32 A4S )&y 74}

VEX_rev = 1.5;

* SCHED vers: Development version 11.5. Started Apr. 2
$CLOCK,

def Kt;

clock_e.arly = 2022y096d04h35m00s : —1.7728 usec : 2022y311d02h00mO00s : +2.2534e—12; enddef;
Sleofclii_létarly = 2022y096d04h35m00s : 0.0 usec : 2022y311d02h00mO00s : 0.0e—12;enddef;

Sf(jcls}éérly = 2022y096d04h35m00s : —1.1688 usec : 2022y311d02h00mO00s : +2.3938e—12; enddef;
Sﬁ)fcl?\garly = 2022y096d04h35m00s : —25.6181 usec : 2022y311d02h00mO00s : +2.5909e—12; enddef;

def kq;

ref $PROCEDURES = NoProc:Ky:Ku:Kt:Kv;

ref $FREQ = FreqOCTAD:Kt:Ku:Ky;

ref $FREQ = FreqDBBC3:Kv;

ref $IF = StdIFs:Kv:Kt:Ku:Ky;

ref $BBC = StdBBCs:Kv:Kt:Ku:Ky;

ref $TRACKS = VDIF.8224:Kt:Ku:Ky:Kv;

ref $ROLL = NoRoll:Kt:Ku:Ky:Kv;

ref $PHASE_CAL_DETECT = NoDetect:Kt:Ku:Ky:Kv;
enddef,

$PROCEDURES,

def NoProc;
* pass
enddef,

$STATION

def Kt;

ref $SITE = KVNTN;

ref SANTENNA = KVNTN;

ref $DAS = 2NONE+MARK5B<;
* ref $DAS = MARKS;
enddef;
%

def Ku;

ref $SITE = KVNUS;

ref SANTENNA = KVNUS;

ref $DAS = 2NONE+MARK5B<;
* ref $DAS = MARKS;
enddef;

%

def Ky;

ref $SITE = KVNYS;

ref SANTENNA = KVNYS;

ref $DAS = 2NONE+MARK5B<;
* ref $DAS = MARKS;
enddef;

%

def Kv;

ref $SITE = SEJONG;

ref SANTENNA = SEJONG;
ref $DAS = MARKS;
enddef

%
def KVNTN;

site_type = fixed;

site_name = KVNTN;

site_ID = Kt;

® n22hy0la used KaVA K—band geodesy (28 Jan 2014, MJD 56685) : updated at 06 Sep 2014
* X= —3171731.5532 Y=4292678.5258 Z=3481038.7679

site_position =—3171731.55320 m: 4292678.52580 m: 3481038.76790 m;
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site_velocity = 0.000000 m/yr: 0.000000 m/yr: 0.000000 m/yr;

* First line below is VEX standard format. Use only when readers are ready.
* site_position_epoch = 2014y028d;

site_position_epoch = 56685,

horizon_map_az = 0.0 deg: 35.0: 39.0: 45.0: 50.0: 55.0: 60.0: 70.0: 80.0:
90.0:295.0:310.0:315.0:320.0:330.0:335.0:345.0;

horizon_map_el = 9.0 deg: 8.0: 9.0: 8.0: 7.0: 6.0 5.0: 4.0: 3.0:

2.0: 3.0: 4.00 5.00 6.0: 7.0:0 8.0 9.0;

enddef;

%k
def KVNUS;

site_type = fixed;

site_name = KVNUS;

site_ID = Ku;

* n22hy0la used KaVA K—band geodesy (28 Jan 2014, MJD 56685) : updated at 06 Sep 2014
* X=-3287268.5430 Y=4023450.1448 Z=3687379.9675

site_position =—3287268.54300 m: 4023450.14480 m: 3687379.96750 m;

site_velocity = 0.000000 m/yr: 0.000000 m/yr: 0.000000 m/yr;

* First line below is VEX standard format. Use only when readers are ready.

* site_position_epoch = 2014y028d;

site_position_epoch = 56685,

horizon_map_az = 0.0 deg: 5.0: 10.0: 20.0: 30.0: 35.0: 40.0:175.0:180.0:
185.0:190.0:195.0:200.0:205.0:210.0:215.0:230.0:

235.0:248.0:255.0:265.0:270.0:280.0:285.0:290.0:

305.0:310.0:337.0: 345 0:350.0;

horizon_map_el = 0 deg: 3.0: 7.0: 6.0: 2.0: 3.0 2.0: 3.0: 4.0:
4.0: 5.00 4.0: 5.02 6.0: 7.0: 8.0: 9.0

8.0: 9.0: 7.0: 6.0: 4.0: 5.0: 3.0: 2.0

3.0 2.0: 3.0: 2.0: 7.0;

enddef;

%k

def KVNYS;

site_type = fixed;

site_name = KVNYS;

site_ID = Ky;

* n22hy0la used KaVA K—band geodesy (28 Jan 2014, MJD 56685) : updated at 06 Sep 2014
* X=-3042280.9035 Y=4045902.6564 Z=3867374.3087

site_position =—3042280.90350 m: 4045902.65640 m: 3867374.30870 m;
site_velocity = 0.000000 m/yr: 0.000000 m/yr: 0.000000 m/yr;

* First line below is VEX standard format. Use only when readers are ready.
* site_position_epoch = 2014y028d;

site_position_epoch = 56685,

horizon_map_az = 0.0 deg: 5.0: 10.0: 15.0: 25.0: 30.0: 45.0: 65.0: 75.0:
85.0:110.0:112.0:175.0:180.0:200.0:245.0:250.0;

horizon_map_el = 3.0 deg: 5.0: 7.0: 9.0: 8.0: 6.0 7.0: 5.0: 4.0:

3.0 6.0 3.0: 6.0: 7.0 3.0: 4.0: 3.0;

enddef;

%k

def SEJONG;

site_type = fixed;

site_name = SEJONG;

site_ID = Kv;

* elev=194.62 long=—127:18:12. lat= 36:31:21.8

site_position =—3110079.96000 m: 4082066.73400 m: 3775076.83200 m;
site_velocity = 0.000000 m/yr: 0.000000 m/yr: 0.000000 m/yr;

* First line below is VEX standard format. Use only when readers are ready.
* site_position_epoch = 2014y028d;

site_position_epoch =  56685;

horizon_map_az = 0.0 deg: 35.0: 39.0: 45.0: 50.0: 55.0: 60.0: 70.0: 80.0:
90.0:295.0:310.0:315.0:320.0:330.0:335.0:345.0;

horizon_map_el = 9.0 deg: 8.0: 9.0: 8.0: 7.0: 6.0 5.0: 4.0: 3.0:
2.0: 3.0: 4.00 5.0: 6.0: 7.0:0 8.0 9.0;

enddef‘

$ANTENNA,

def KVNTN;
axis_type = az . el

antenna_motion = el : 177.0 deg/min : 2 sec; * 3.000 deg/sec/sec
antenna_motion = az : 177.0 deg/min : 2 sec; * 3.000 deg/sec/sec
axis_offset = 0.00000 m;

enddef;

*

def KVNUS;

axis_type = az : el

antenna_motion el : 177.0 deg/min : 2 sec; * 3.000 deg/sec/sec
antenna_motion = az : 177.0 deg/min : 2 sec; * 3.000 deg/sec/sec
axis_offset = 0.00000 m;

enddef;

%

def KVNYS;
axis_type = az : el

antenna_motion el : 177.0 deg/min : 2 sec; * 3.000 deg/sec/sec
antenna_motion = az : 177.0 deg/min : 2 sec; * 3.000 deg/sec/sec
axis_offset = 0. OOOOO m;
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enddef;
*
def SEJONG;

* pointing_

* pointing_
axis_offset =
enddef,

chan_def =
chan_def
chan_def
chan_def
chan_def
chan_def
chan_def
chan_def
chan_def
chan_def
chan_def
chan_def
chan_def
chan_def
chan_def
chan_def
enddef;
%k

%
def StdBBCs;
BBC_assign
BBC_assign
enddef

enddef,
$TRACKS,

enddef;

enddef;

axis_type = az :
antenna_motion =
antenna_motion = az

if_def = &IF_
if_def = &IF_

* pointing_sector = &n

*
def FrquBBC3 * Kv
sample_rate =

def VDIF.8224;
track_frame_format =

def VDIF.8032;
track_frame_format

def Mark5B.16CH;
* Format required for v2d 'fake=true' stations
track_ frame_format = MARKS5B;

def FreqOCTAD; * KVN
sample_rate = 64.000

el;
el : 177.0 deg/min : 2 sec; *
:177.0 deg/min : 2 sec; *

VDIF/8224/2;

= VDIF/8032/2;

fanout_def = : &CHO1 : sign : 12 2;
fanout_def = : &CHO1 @ mag @ 1: 3;
fanout_def = : &CHO2 : sign : 1: 4;
fanout_def = : &CHO2 : mag : 1: 5;
fanout_def = : &CHO3 : sign : 1: 6;
fanout_def = : &CHO3 : mag : 1: 7;

5.000 deg/sec/sec

sector &cew:az o —90: 0 :el:5:85;
taz 0:360:el:5:85;
sector = &cw :az : 360 : 450 el : 5 : 85 ;
0.00000 m;
64.000 Ms/sec; * (2bits/sample)
0 22044.00 MHz @ U @ 32.00 MHz : &CHO1 : &BBC_L :
© 22044.00 MHz : L : 32.00 MHz : &CHO02 : &BBC_L :
0 22108.00 MHz : U @ 32.00 MHz : &CHO03 : &BBC_L :
© 22108.00 MHz : L : 32.00 MHz : &CHO04 : &BBC_L :
0 22172.00 MHz : U : 32.00 MHz : &CHO5 : &BBC_L :
©22172.00 MHz : L : 32.00 MHz : &CHO06 : &BBC_L :
1 22236.00 MHz : U @ 32.00 MHz : &CHO7 : &BBC_L :
0 22236.00 MHz : L : 32.00 MHz : &CHO08 : &BBC_L :
© 22300.00 MHz : U @ 32.00 MHz : &CHO09 : &BBC_L :
© 22300.00 MHz : L © 32.00 MHz : &CH10 : &BBC_L :
0 22364.00 MHz : U : 32.00 MHz : &CH11 : &BBC_L :
0 22364.00 MHz : L : 32.00 MHz : &CHI12 : &BBC_L :
0 22428.00 MHz : U @ 32.00 MHz : &CH13 : &BBC_L :
0 22428.00 MHz : L : 32.00 MHz : &CH14 : &BBC_L :
0 22492.00 MHz : U @ 32.00 MHz : &CH15 : &BBC_L :
0 22492.00 MHz : L © 32.00 MHz : &CH16 : &BBC_L :
Ms/sec; #* (2bits/sample)
= :22044.00 MHz : U : 32.00 MHz : &CHO1 : &BBC_L :
:22044.00 MHz : L © 32.00 MHz : &CHO02 : &BBC_L :
0 22108.00 MHz : U @ 32.00 MHz : &CHO03 : &BBC_L :
© 22108.00 MHz : L : 32.00 MHz : &CH04 : &BBC_L :
0 22172.00 MHz @ U @ 32.00 MHz : &CHO5 : &BBC_L :
©22172.00 MHz : L : 32.00 MHz : &CHO06 : &BBC_L :
0 22236.00 MHz : U : 32.00 MHz : &CHO07 : &BBC_L :
0 22236.00 MHz : L © 32.00 MHz : &CHO08 : &BBC_L :
©22300.00 MHz : U : 32.00 MHz : &CHO09 : &BBC_L :
© 22300.00 MHz : L : 32.00 MHz : &CHI10 : &BBC_L :
0 22364.00 MHz @ U @ 32.00 MHz : &CH11 : &BBC_L :
© 22364.00 MHz : L : 32.00 MHz : &CHI12 : &BBC_L :
0 22428.00 MHz : U : 32.00 MHz : &CH13 : &BBC_L :
0 22428.00 MHz : L © 32.00 MHz : &CH14 : &BBC_L :
0 22492.00 MHz : U @ 32.00 MHz : &CH15 : &BBC_L :
0 22492.00 MHz : L © 32.00 MHz : &CHI16 : &BBC_L :
&BBC_L 1 : &IF_L;
&BBC_R 2 &IF_R;
L :A:L:31200.0 MHz : U : 200 MHz : 0 Hz;
R :B:R:31200.0 MHz : U : 200 MHz : 0 Hz;

5.000 deg/sec/sec

&NoCal;
&NoCal;
&NoCal;
&NoCal;
&NoCal;
&NoCal;
&NoCal;
&NoCal;
&NoCal;
&NoCal;
&NoCal;
&NoCal;
&NoCal;
&NoCal;
&NoCal;
&NoCal;

&NoCal;
&NoCal;
&NoCal;
&NoCal;
&NoCal;
&NoCal;
&NoCal;
&NoCal;
&NoCal;
&NoCal;
&NoCal;
&NoCal;
&NoCal;
&NoCal;
&NoCal;
&NoCal;

*Lcp
=Lcp
=*Lcp
*Lcp
=*Lcp
=Lcp
*Lcp
=Lcp
=*Lcp
*Lcep
=*Lcp
=Lcp
*Lcp
=Lcp
=*Lcp
*Lcep

=*Lcp
*Lcp
=*Lcp
=Lcp
*Lcp
=Lcp
=*Lcp
*Lcp
=*Lcp
=Lcp
*Lcp
=Lcp
=*Lcp
*Lcp
=*Lcp
=Lcp

50 __ VLBI "lo|H &4 7}=38) 71e/0d A 23]




source_name = 3C279;

* GSFC 2011B astro solution 7402 Observations

* schedule section for experiment s22tj01b

* KVN+Sejong Realtime e—VLBI 2Gbps Test Expeirment

scan No0001;

start 2022y112d00h00mO00s; mode=kq; source=3C454.3;
:data_good:data_stop:goto_foot: pass:

statlon Ky: 0 sec: 1800 sec: 0.000 GB: 1
station=Ku: 0 sec: 1800 sec: 0.000 GB: : C 1
station=Kt: 0 sec: 1800 sec: 0.000 GB: : 1
station=Kv: 0 sec: 1800 sec: 0.000 GB: 1
endscan;

Lol% 270 Aut oy A

fanout_def = : &CHO4 : sign : 1: 8§;
fanout_def = : &CHO4 : mag : 1: 9;
fanout_def = : &CHO5 : sign @ 1: 10;
fanout_def = : &CHO5 : mag : 1: 11;
fanout_def = : &CHO6 : sign : 1: 12;
fanout_def = : &CHO6 : mag : 1: 13;
fanout_def = : &CHO7 : sign : 1: 14;
fanout_def = : &CHO7 : mag : 1: 15;
fanout_def = : &CHO8 : sign : 1: 16;
fanout_def = : &CHO8 : mag : 1: 17;
fanout_def = : &CHO9 : sign : 1: 18;
fanout_def = : &CHO09 : mag : 1: 19;
fanout_def = : &CHI10 : sign : 1: 20;
fanout_def = : &CH10 : mag : 1: 21;
fanout_def = : &CHI11 : sign : 1: 22;
fanout_def = : &CH11 : mag : 1: 23;
fanout_def = : &CH12 : sign : 1: 24;
fanout_def = : &CH12 : mag @ 1: 25;
fanout_def = : &CHI13 : sign : 1: 26;
fanout_def = : &CH13 : mag : 1: 27;
fanout_def = : &CH14 : sign : 1: 28;
fanout_def = : &CH14 : mag @ 1: 29;
fanout_def = : &CHI15 : sign : 1: 30;
fanout_def = : &CH15 : mag : 1: 31;
fanout_def = : &CHI16 : sign : 1: 32;
fanout_def = : &CH16 : mag : 1: 33;
enddef‘

$SOURCE,

def 3C279;

ra = 12h56m11.1665670s; dec = —05d47'21.524810"; ref_coord_frame = J2000;
enddef;

%k

def NRAO530;

source_name = NRAO530;

* rfc_2012b Petrov, 2012, unpublished 17851 observations

ra = 12h56m11.1665670s; dec = —05d47'21.524810"; ref_coord_frame = J2000;
enddef;

%k

def 0J287;

source_name = 0J287;

* rfc_2012b Petrov, 2012, unpublished 191510 observations

ra = 08h54m48.8749300s; dec = 20d06'30.640780"; ref_coord_frame = J2000;
enddef;

%k

def 3C454.3;

source_name = 3C454.3;

* this source had calibrator code: V

* alternate source name: J2253+1608

* alternate source name: 2251+158

* alternate source name: J2253+16

* GSFC 2011B astro solution 39747 Observations

ra = 22h53mb57.7479370s; dec = 16d08'53.560930"; ref_coord_frame = J2000;
* ra = 22h51m29.5197375s; dec = 15d52'54.348102"; ref_coord_frame = B1950;
* ra = 22h55m02.0560632s; dec = 16d15'44.524018"; ref_coord_frame = Date;
enddef;

$SCHED,

wrap driv:tape at

b, A= 4+ KVN 2Gbps e—VLBI A&#A S 93k DiFX A A
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0% % 8Gbps EH HlolEE AAIZE Aekg] @k webd AvAEE 98 47
thread2 A ¢)5}aL, belbi2 cluster?] 671 =&, & 537l F o] & A}&3 2= A A5+ ).
Z A7) dlolE] 2EY F49 XE HE UDP #79 MTUZ AAsdeh. ®=3
A=A A 2k GNSS 2] AlZF 2Fo] (clock offfset) k= A3t 4974 4=
A27FHAE s} = el ) e] A9, AT DBBC3E o] 883l e, KVNL OCTAD
S AHEERlaL, ZH el A VIDF E319] 2Gbps dle]E]7F Al belbi2 DIFXel Aojd X E
2 Ao AFEEE At Fas FE HE= B xxx® £7]8H3 T

S
Mo Lo

rz
N
2
>
k)
i\

dataBufferFactor = 8

visBufferLength = 32

startSeries = 1000

# exhaustiveAutocorrs = True # supported in difx 2.5.3 and newer
minSubarray = 2

singleScan = True

singleSetup = True

machines = belbi2, n1,n2,n3,n4,n5,n6, n1,n2,n3,n4,n5,n6, nl1,n2,n3,n4,n5,n6, nl,n2,n3,n4,n5,n6
nThread = 4

nCore = 53

antennas = Kv,Ku,Kt,Ky

I{XNTENNA Kv

datastreams dsKv
phaseCallnt 0
+27.0 # +25.6181

clockOffset =
clockRate =
glockEpoch =

—0.0000025909 # f22jp0la
2022y090d14h10mO00s

I{XNTENNA Ku

datastreams = dsKu
phaseCallnt = 0
# April 2022 clocks
clockOffset = +42.0
clockRate 0
glockEpoch

2022y096d04h35m005

?NTENNA Kt

datastreams = dsKt
phaseCallnt = 0

# April 2022 clocks

clockOffset = +1.7728 # n22hy0Ola 2022—04—06 offset plus 2022—04—21 delta
clockRate = —0.000002253400000000000

glockEpoch = 2022y096d04h35m00s

{AN TENNA Ky

datastreams = dsKy

phaseCallnt = 0

# April 2022 clocks

clockOffset = +1.1688 # n22hy0Ola 2022—04—06 offset plus 2022—04—21 delta
clockRate —0.000002393800000000000

glockEpoch 2022y096d04h35m00s

?ETUP defaultSetup

# tint = 0.8192

# # subintNS = 819200000

tInt = 1.024

# specRes = 0.0625 # 16 MHz bw, 256 ch
specRes = 0.03125 # 32 Mhz / 1024 ch
doPolar = False

xmaclLength =

strideLength = O

# guardNS = 2000

ff numBufferedFFTs = 20
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I{QULE defaultRule

?etup = defaultSetup

# Note on DiFX v2d UDP_MTU :

# DBBC3 : ethHeader:28B + psn64:8B + VDIF:8224B : UDP_MTU
# OCTAD : ethHeader:28B + psn64:8B(?) + VDIF:8224B : UDP_MTU

I{)ATASTREAM dsKt

8260
8260

networkPort = xxx
UDP_MTU = 8260
machine = nl

?ATASTREAM dsKu

networkPort = xzz
UDP_MTU = 8260
machine = n2

?ATASTREAM dsKy

networkPort = xxx
UDP_MTU = 8260
machine = n3

I{)ATASTREAM dsKv

networkPort = xxx
UDP_MTU = 8260
machine = n4

# EOPS from /cluster/difx/usno_finals.erp last updated at 2022—04—21 20:11:47 (4+0000)
EOP 59689 { xPole=0.068120 yPole=0.462050 tai_utc=37 utl_utc=—0.098893 }
EOP 59690 { xPole=0.070130 yPole=0.463090 tai_utc=37 utl_utc=—0.098688 }
EOP 59691 { xPole=0.072060 yPole=0.463920 tai_utc=37 utl_utc=-0.098303 }
EOP 59692 { xPole=0.073960 yPole=0.464670 tai_utc=37 utl_utc=—0.097876 }
EOP 59693 { xPole=0.075820 yPole=0.465350 tai_utc=37 utl_utc=—0.097515 }

t}. A= 4+ KVN 2Gbps e—VLBI A3#A8 THX A=

Al belbi2 DiFX A B & 0] 83+ A& +KVN 2Gbps e—VLBI A3 2] 7} A-g 4 o= 23
HAch A& KVN 2 7 o] = A|2~®'lo A 2048 Mbps® A H= dlolE 7}
KREONETW-S 338l AlE ¢-FSA BS54 9] belbi2 DIFX A2 &4 glo] AEE e
w 67] =E2 gladlo]= 9 belbi2 AB]= 2Gbps 4719] e—VLBI AAIZF a2 E A
Hom Fsdlt). vloly HEELs ~2056Mbps® M4 o & FAH L oH, FolA}
3C454.3 AAo] dis] daH o2 ZAXE HESGTE HEE T 25 Aady T
HI(SNR)2 67100t} o] 1xhd el A AlE3 KVN & 4719 g% 02 1Gbps
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Fri &pr 22 11:26:02 2022 0 belbi2 INFC  Initialized

Fri Apr 22 11:26:02 2022 0 belbiZ INFQ MPI Process 0is running on host belbiz2

Fri Apr 22 11:26:02 2022 0 belbiZ INFQ About to process the input file,,

Fri &Apr 22 11:26:02 2022 0O belbi2 INFO DIFX YERSION = DiFx-252

Fri Apr 22 11:26:02 2022 0 belbi2 INFQ Config[o] datastream[0] had its array stride length automatically set to 32 based on nchan = 1024
Fri &pr 22 11:26:02 2022 0 belbi2 INFO Configl0] datastream[1] had its array stride length avtomatically zet to 32 bazed on nchan = 1024
Fri &pr 22 11:26:02 2022 0 belbiZ INFO Config[d] datastream[Z] had itz array stride length automatically set to 32 based on nchan = 1024
Fri Apr 22 11:26:02 2022 0 belbiz INFO Config[0] datastream[3] had its array stride length avtomatically set to 32 based on nchan = 1024
Fri Apr 22 11:26:02 2022 0 belbi2 INFQ Config[o] had its xmac stride length automatically set to 128 bazed on numbers of output channels
Fri &pr 22 11:26:02 2022 0 belbi2 INFO Configlo] had its rotate stride length automatically set to 16 based on xmacstridelen = 128

Fri Apr 22 11:26:02 2022 0 belbiZ DEBUG NS accumulate iz 125 and max geom slip is 41,485 maxnsslip is 0

Fri Apr 22 11:26:02 2022 0 belbiZ DEEUG N accumulate iz 125 and max geom slip is 43,5639, maxnsslip is 0

Fri Apr 22 11:26:02 2022 0 belbiZ DEBUG NS accumulate is 125 and max geom slip is 40,8483, maxnsslip is 0

Fri Apr 22 11:26:02 2022 0 belbiZ DEBUG NS accumulate iz 125 and max geom slip is 398573 maxnsslip is 0

Fri &pr 22 11:26:02 2022 0 belbiZ INFZ Config[d] had itz guardns automatically =et to 163 since it was not =et in the configuration file

Fri Apr 22 11:26:02 2022 0 belbiZ INFQ Receive socket opened: socketis 17
Fri &Apr 22 11:26:02 2022 0 belbi2 INFO STARTING mpifcorr version 2,5

Fri &pr 22 11:26:02 2022 0 belbi2 STATUS Starting Yersion 25

Fri Apr 22 11:26:02 2022 0 belbiZ INFO For Yisibility 0, offsetnsperintegration
Fri Apr 22 11:26:02 2022 0 belbiZ INFQ For Yisibility 1, offeetnzperintegration
Fri &Apr 22 11:26:02 2022 0 belbi2 INFO For Yisibility 2, offsetnsperintegration
Fri Apr 22 11:26:02 2022 0 belbiZ INFO For ¥izibility 3, offsetnsperintegration
Fri Apr 22 11:26:02 2022 0 belbiZ INFO For Yisibility 4, offsetnsperintegration
Fri Apr 22 11:26:02 2022 0 belbiZ INFQ For Yisibility 5, offzetnzperintegration
Fri &Apr 22 11:26:02 2022 0 belbi2 INFO For Yisibility 6, offsetnsperintegration

Fri Apr 22 11:26:02 2022 0 belbiZ INFQ For ¥isibility 7, offsetnsperintegration is 0, subintns is 64000000, and canfigindex is now 0
Fri Apr 22 11:26:02 2022 0 belbiZ INFO For Yisibility 8, offsetnsperintegration is 0, subintns is 64000000, and configindex is now 0
Fri Apr 22 11:26:02 2022 0 belbiZ INFQ For Yisibility 9, offzetnzperintegration is 0, subintns is 64000000, and configindex is now 0

<717 4—4> belbi2 Aol 2Gbps e—VLBI A3 2]S 93} DIFX Aol Z7]13H(EH78%])

iz 0, subintns is 64000000, and configindex is now 0
= 0, gsubintns is 64000000, and configindex is now 0
iz 0, zubintns is 64000000, and configindex is now 0
= 0, subintns is 64000000, and configindex is now 0
iz 0, subintns is 64000000, and configindex is now 0
= 0, gsubintns is 64000000, and configindex is now 0

iz 0, zubintns is 64000000, and configindex is now 0

Fri Apr 22 11:26:02 2022 0 belbiZ INFO For Yisibility 27, offsetnsperintegration iz 0, subintns is 64000000, and configindex is now 0
Fri Apr 22 11:26:02 2022 0 belbiZ INFO For Yisibility 28, offsetnsperintegration is 0, subintns is 64000000, and configindex is now O
Fri Apr 22 11:26:02 2022 0 belbiZ INFO For Yisibility 29, offsetnsperintegration is 0, subintns is 64000000, and configindex is now O
Fri &pr 22 11:26:02 2022 0 belbi2 INFO  For Yisibility 30, offsetnzperintegration iz 0, subintns is 64000000, and configindex is now 0
Fri &pr 22 11:26:02 2022 0 belbiz INFO  Faor Yisibility 31, offsetnsperintegration is 0, subintns iz 64000000, and configindex is now 0
Fri &pr 22 11:26:02 2022 0 belbiz INFQ Estimated memory usage by FxXManager: 42,6035 ME

Fri Apr 22 11:26:02 2022 0 belbiZ INF& Hello World, | am the FxManager

Fri &pr 22 11:28:07 2022 0 belbi? INFO Vis, 0 to write out time 0

Fri &pr 22 11:28:07 2022 0 belbi2 INFO 0432 visibilities locked for accumulation, most recent index is 1

Fri &pr 22 11:28:07 2022 0 belbi? INFO 1732 vizibilitiez ready to write out from 0

Fri &pr 22 11:28:07 2022 0 belbiZ INFO Min/Mean/Max number of subints processed is 0/0,666667/1, mincoreindex is 16, maxcoreindex iz 0
Fri &pr 22 11:28:07 2022 0 belbiZ STATUS Running

Fri &pr 22 11:28:07 2022 0 belbi2 WEIGHTS 1,00 1,00 1,00 1,00

Fri Apr 22 11:25:07 2022 0 belbiZ INFO Vis, 0is incrementing, since currentsubints = 16

Fri &pr 22 11:28:07 2022 0 belbi2 INFO The approximate mjd/seconds iz 59691/5880

Fri &pr 22 11:28:03 2022 0 belbi2 INFO Yis, 1 to write out time 1,024

Fri &pr 22 11:28:08 2022 0 belbiZ INFO 0432 vigibilities locked for accumulation, most recent index is 2

Fri &pr 22 11:28:08 2022 0 belbiZ INFO 1732 vizibilities ready to write out from 1

Fri &pr 22 11:28:05 2022 0 belbiZ INFO Min/tean/Max number of subints processed iz 1/1,353335/2, mincoreindex is 8 maxcoreindex iz 0
Fri &pr 22 11:28:03 2022 0 belbi2 STATUS Running

Fri &pr 22 11:28:08 2022 0 belbi?2 WEIGHTS 1,00 1,00 1,00 1,00

Fri &pr 22 11:28:08 2022 0 belbi2 INFO Yiz, 1 is incrementing, since currentsubints = 16

Fri &pr 22 11:28:08 2022 0 belbiZ INFO The approximate mjd/seconds iz S96891/8551

Fri &pr 22 11:28:09 2022 0 belbiZ INFO Vis, 2 to write out time 2,045

Fri &pr 22 11:28:08 2022 0 belbiZ INFO 0432 vizibilities locked for accumulation, most recent index is 3

Fri &pr 22 11:28:09 2022 0 belbi2 INFO 1/32 visibilities ready to write out from 2

Fri &pr 22 11:28:09 2022 0 belbiZ INFQ Min/Mean/Max number of subints processed iz 2/2/2, mincoreindex iz 0, maxcoreindex is 0

<% 4-5> belbi2 AHollAl 2Gbps e—VLBI A7} 2asm A2 visibility

dlolB7F A== a3 aA)

2181e](dropped=0.0)
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1. MIZ DiFXAH(belbi2) &%

1.1 HEXZ 2HYolA A4

1.2 SSH AtEXH M7

1.3 e-VLBIZ 2Tt belbi2&tzt M7

1.4 OpenMPIE #[%t belbi2W 2t &7

1.5 DIFXEE|ZHAE O A| X[ (Multicast
Messages )oll CHot ot A7

1.6 BE547| x 2GbpsA X 2| E 2|8t
E1|0|E1 AEE Z|CHo[HME St Wt 47

1.7 #5347 x 2 Gbps e-VLBI A2K 2|

1.8 SLURMAH

1.9 DiIFX&H

1.10 Mark6Z|&7|2| "MTU" 42 &AH 2X

AA|ZF e-VLBI 3K E|

%£337| x 1024 Mbps HAE
Z£=47| x 1024 Mbps HAE
=
=)
=3

r W

i

37| x 2048 Mbps HAE
£347| x 2048 Mbps HAE

1}, e—VLBI &-& Hrob

i

- 9 9 A A A= 27 (satellite tracking) [4]
AL 8 (Space Navigation) [5]

=Xl (space communication)
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EAVNL 20054 Folrlol(3tzd) o By el AadddES A4t 274 5,000km

A)
= 7+ “FolAol VLBI HIEYA(EAVN) S A2 golstar, 20133 5-E 7%l
A5 HAEE gk Ao] Al 27 H At o] % 2018 9¢Y skt AFd ) A=

uuh
2
Mg N'

o, 28]al S0 Aol AT o) 3= 4 VS TAeE 9
SolAlo} VLBI #=%(EAVN: East Asian VLBI Network) ¥=89 2 387]%3 2

3k oFef| ZbA"7F A AE QAT o] A EAVNS 71 543 v|=ke] k) VLBI #5491
EVN(European VLBI Network)®} VLBA(Very Long Baseline Array)¥} 7 A7 3th
VLBI #5o 2 zejuf A3k th, o] GAajoll= AlFo] 542 ¢l EAVN %8| = ol 1Ak,
EAVN =X%] VLBl #=< t}: 8, KVN-EAVN# 7138 3% = 2 387)<e A
I R o e el AN =

i

53], EAVN 34/34 d7iobe] 49, die] AvgddEe fewe] 2egos 4
AR AR 715E H717F vl o L, T @A o) A, i E e /P Aol A o
2 g1 e) A7)k s S5e] Aleke 2 Q1 VLB 914] 7] o 24 0] & 78| 7}
of Fth WA Al F2 IVS 5ol v 5= Fojshe] Auo1A S & frxlsl o glon, drjA e
2 QA QL ghubioe] 918 9l Rk opy ek e TE et w2 3 e % AgH
woh g, Tk e} Aagdd g A Ao Falel f1As) 54 VLBIOIA
FE A5 The s AL Al R eSS A1 4 9le] EAVN $4/54 VLBI 4]
A T3 7T B5Te] 4TS AT 5 Uk AAR ATl EAVN SA/54 w50l 9

A o] 5ke 4=3)sfof 3tk =9 EAVN Galactic Astrometry 3817
FolA v =9 El o, mjd /& ¥ = EAVN 29 3] 9] (Regular Meeting) % #7]=}c}
NE == EAVN 2743 9] (Directors Meeting) ol A= =2] F A o] g1t}

I

o]k v ol A 20181 EAVN &3l 24 (MOU) 7} 7841 == A1 2021 10€ ol 7 &
A2 BB L T S (Yunnan) Ao 22] a2 B = = QL H(NARIT) ©] EAVN 3ol =
EAVN #5¢9 % #38t7]= g9l @3k FaizdA 7t 47h= 770 71 o = Shrfje o] A2 =

Atk o]l g w7 el Al o] EAVN MOU #1242 o]n] Ad<=2] =4 VS 4] VLBI 47
Eol FA/54 B AEwok 3F &85 S5t W ATEoklA AUAE FEHAL A=
FAlel Bt AlE VLBl 497 285 gvistar, o= 913 =i e] VLBl @3 U E A 7]
HE 53l ol AlFEe wiE i
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MEMORANDUM OF UNDERSTAMDING OMN
SCIENTIFIC AND TECHNICAL COLLABORATION FOR THE EAST-ASIAN VLBI NETWORK
AMONG

KOREA ASTRONOMY AND SPACE SCIENCE INSTITUTE,

NATIONAL ASTRONOMICAL OBSERVATORY OF JAPAN,
SHANGHAI ASTRONOMICAL OBSERVATORY,
XINJIANG ASTRONOMICAL OBSERVATORY

YUNNAN OBSERVATORIES,
NATIONAL GEOGRAPHIC INFORMATION INSTITUTE, AND
NATIONAL ASTRONOMICAL RESEARCH INSTITUTE OF THAILAND (PUBLIC ORGANIZAION)

1. Aums

This Memorandum of Understanding (hereafter Mol aims to promote collaboration on scientific
research and technical development for the East Asian Very Long Baseline Interferometry Metwark
(hereatter EAVMI among Korea Astronomy and Space Science institute (hereafter KASI), National
Astronomical Observatory of Japan (hereafter MACH), Shanghai Astronemical CObservatory (hereafter
SHAD), Xinjiang Astronomical Observatory (hereafter XAOQ), Yunnan Chservatonies (hereafter YMNaO),
Mational Geographic Information Institute (hereafier MG, and Mational Astronomical Research
Institute of Thaland (Public Orgamnization) (hereafter NARITY This Mol = the extension of previous
Mokl among KASL NACH, SHAG, and XAQ signed on September 6, 2018, On the basis of the previous
Mo, mutual collaboration between each party was conducted in VLBl observations and redated
research activities. To extend the scientific and technical capabilities and activities by connecting VLBI
jifrastructure of each party, the lour parties agree Lo promoale the following collaborative efforts

1.1 Operation of the EAVN

The parties shall collaborate in operation of EAVN, a combined VLBI network consisting of radio
telescopes 1in Chima, Korea, and Japan. Thadand shall participate n operation of EAVM atier
completing construction of the Thai Naticnal Radio Telescope. The parties shall also cooperate in
operation of VLB correlators for EAVM

1.2 Technical development
The parties shall cooperate on technology development for future upgrade of EAVM. The parties
shall also collaborate 1o extend EAVMN by involving more radio observatories in other potential
countries in East Asia and bevond,
<% 5-2> EAVN &52% 2 #3rE Fgo wet g A
dsd+el=el = 77H 7 EAYAGRY, IHEATY, %J%%%ZH%EH,
FTHFAAE, T, SEadEE, El]%%a%i%ﬂ])f’] 2.
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2. =-U9] VLBl #&5% I = 913 AlF VLBl A28 A% 574

D AekdlEl A5 E AA

SARE AFESHE dolth KUNY EAVNS] 49- 2 WA deARE o2 U974 A

= At A RE A O A 5E S ATEEd A B (status report)’

£ Azpsiglon, F5o s5s83lon, oju] Aol Fofstal 317] well EAVN status

O KVN ¥4 A5 HalA: https://radio.kasi.re.kr/status_report/status_report.php?site=kvn

O EAVN %974 A% B4 (A= 22m VLBI A9497 8 £3):

https://radio.kasi.re.kr/status_report/status_report.php?site=eavn

O AIF 22m VLBI W97 4 BiA (55 =)

Status report 2022 of Sejong 22-m radio
telescope

1. Introduction

0] EMitfiMs IEYLXAY HE SFSAESUE 22-m BOHYRE (38 19|
K {22 GHz), Q (43 GHz) WE OfY 2= Mo 3| g8 7lasch

ME RFIALSHE 22.m MUY (hereafter ME Y2 7 AFPE
F B¥oz HFA0 H4E 22m Mo Mu} GHEHLUE S (2 GHz), X (8 GHz), K (22
GHz); @ [43 GHz) (f9E 5% + Stk 0 § s2F x #E 92 38 vist
B3 vs)ote) 3 sHE E'FHEE i glen kot g WoE SRHECRAY
ZaOET ME VLBI?! KVN (Korean VLBI Network) % S0HA|OF VLBIY EAVN
{East Asia VLBI Network) 212] BHE 852 $l8 O Mot 4707 5% 9 2x| =t

W2hM, K/Q band CH% viBI #5E fE MS Joi2ad d=9 O 2|
AE7 Basio), ofzlof O 45 XE SH B qgch

S, =Y 4F Moo HEEs T 13 29 fch

B 1. MT Y839 grographic ZHE

Antenna Latitude ) Longitnde Elewation
£ £ )
KSJ (MBYHY) 127 18 11.0 36 31 22.0 156

2. ME BB geocentric IHE

Antenna ] X (mj Y (mj Z{m)}
ksrMZoEz,  -3110079.9600 4082066.7340 3775076.8320

The position was measured in October 3014,

<I¥ 5-3> AIF 22m VLBl A3497 Ad's HilA(status report)
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3. A&E+KVN-EAVN ‘& VLBl #5742

7F. EAVNS] SA4-574 VLBI 7= 98 53

AlZFo] EAVN 2747 o 7 ¢5317] 4 EAVN %] VLBl #= 2 Ahax]g] 418 J
S FAoZE AYHRAT 53], A VERAS] Mizusawa 20m A 349 7 o] EAVNO|A] 4=33
3= K—band(22GHz) 54 VLBl #59] 7|4 0 & AHEE Qe 2011 5 =)zl
o] APAA; Ad VEHS dowd dEE FdgEa vk 1 A dE Vv
Mizusawag 7|02 AFEgk KVN 9 VERA A7 E9] Aojx:7 GNSSE o] &35}
o] S FAA ] 714 (IVP) 3 10cm o172l & kol E Hofghth. o] § F= 9 g AJo},
ae)a 559 VLBI B4 3 dA78ke] K—band 22GHz =] VLBl #=5 #8891, 1

A3 KVN#} VERA S A& 2 7F A A4 0.2 oF ~10cm o) &% HFo =

o] wra A th o= A 7]+ S 2& VERA Mizusawas 7]+ 2.2 4] VLBI dH|o] &7}
AbZ g o] BWHAE 7l o 2 AR E W o] 5 EAVNS Al FS HEste] T3} gAlo}, 355 £
obe #5S FdstaL Ak o delA®= A FTol, EAVNS| 54| VLBICNA A& <
2= w9 = ahv) A|FS 7] IVS 2/8GHz legacy WS vl S28)3h =4 =%] VLBICI A
o] AfHEE 2 A3l 2L S Wk obu 2}, 22/43GHz the 2} 22 31534 54| VLBI ﬂé—
o] 7l ¥k W7 &= EAVNOlA 1 3s}al gli= 20GHz o]/d29] i3t S4]

AU 7H o] 3 A 7] AES 8 3 5 Sl o]n] AlFS olefet TS
F8staL 9low, o[ VLBI vloly &4 7143} 71/ A& Fsho] Fde 13te &

% o Theka BAVN #3 F3052 98 5 QA o) wheh show 1 et 4k
=
[e)

e

it

B\

)
Ho

K Band Geodesy with EAVN

“*Purpose:
= Connecting KaVA to ITRF directly with more IVS sites
* Improving the quality of EAVN astrometry
“+Stations:
- EAVN: VERA(4), KVN(3), Tianma(lVS), Urumqi(IVS), Sejong(IVS), Takahagi-32m |
- IVS: Badary, Svetloe, Zelenchk, Horbat
*The conducted sessions: (regular project,
since 2022, 2 epochs per year)

Obs.Time Exp code duration Stations Status
2019-11-19 a19sx03 2 hours VmVsVoVrKyKuKiT6UrBdSvZcHo (13) Done

2020-05-25 a20td4a 24 hours VmVsVoVrKyKuKtUrBdSvZe (11) Done

2021-01-16 a20tdb 24 hours  VmVsVoVrKyKuKIT6UrHoKv (11) Done

2022-01-09 a2itda 24 hours VmVsVoVrKyKuKtUrBdSvZceTk (12)  To be correlated

2022-06-10 a22tia 24 hours VmVsVoVrKyKuKiBdSvZe (10) To be correlated Red. EAVN

Blue: cooperative IVS sites

<% 5-4> EAVN K—band(22GHz) S#] VLBl #= @SH(AME3te])
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L. =] K—band S#|] VLBI #5525 &3 XA 7|23 A(CRF) A

=X VLBl #=-2 4| 2 A 7] =3 % A (ICRF: International Celestial Reference Frame) <}
= A A -7 = FE A (ITRF: International Terrestrial Reference Frame) 2] + 7|3 %4 =
AANT = AH e ges 33t} =% VLBl #5027 E FA 5= A7H#] < (delay) 9]
AW Ei= [CRFS} ITRFS] AW %ol 435 oj&dt} wehs] F 712H %410 AU E e
5] VLBIO A vf9- 5.8 8 40t}

71 2/8GHz =4#] VLBI Legacy ¥= tv] 253 =% VLBIY 7F4 & - & w2 A
Aol -z GFo R E 2} Aol ek 20184 AT F3] oA T EH ICRF3E=
S0 2 7] S/X—band(2/8GHz) A 4,5367] o]2]o| &= K—band(24GHz) 8247) X A<}
Ka—band(32GHz) 67871l A& E3l3ich. ko w A 7|EA A @ VGOS A &
FE = 8kl 9= VLBI #5092 5E Imm 94 ALEE @487 A= L5 54
VLBI #=o] B0t}

58, HAEHEACRN) 2] D% B S84 @A) Har7o] 319714 95 K-band

HartRAO, &5-2] Hobart A 3p-17d o] 7@ 5= 9l<= 8,000km ©]%, v} 10,000kmol] o] =

}7] ol A K—band A A &S A=38= Aok & A &3} o] 3

rr
of
X
|
L
M
=
©
BN
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ATCA
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KOREAN VLBI NETWORK OBSERVING APPLICATION Improving the K-band Celestial Reference Frame
with North-South Baselines

Proposal ID; i
Received Date:

: Alotha de Witt! (SARAQ, South Africa)
Jung (KASI, Kores), David Gordon (USNO, US),
Clikespbad oy (IPL, Cltech/NASA., US), Jeang Ae Lea and Shuangjing Xu (KASI, Korea)
e MeCallum, (UTAS, Australia), Hasu Yoon and Hong Jong Ob (NGIL Kores)

TERM:  2023A

I Title of proposal

Kebasd astrometric observations between Kored, Austrabia and S

Improving the K-band CRF with North-South Baselines
]

T Authors: [P on e T Afries wold henefit bith the

N Bt ey — oy In eleatial Reference Frome (ICRE) and the Karean VLA! Network (KVN) user commaits
T T = Not only will these abservatioms diverify and strengthen the K-tand Colestiol Reference Frume (CRF)
e . % sictnerk. geomietry i ngrose Hhe usromictric accurscy, bul it wondd te Korsa to. the globl VEB! K-
e ; 55 band astrometric network and eusure that the KV ecomes o condributor fo tie nert gertion ICRF. 1t
ey Ty wonld: also.ollow for mare oceurnte NV atotian positions. and would provids o lit of well abierond and
e it T e el studicd K-band calibrotor sourees docessible io the KVN, extending the KVN $2-GH: culilntor catalog
Samie MeCallm No from a feuw 100 kon intra-Korea baselines ta 7000- 000 ko baselines: In addition. these obseruations would
Mo e b ™ complement and extent the angoing K-band geodery compaign an the East Asian VLA! Netuork (EAVN)
[— A

e — 1 Scientific context

Qs [lrs
3. Contact muther:
Name: Alethn do Witt _E-muis sbowitsunms acsm._ P

3. Staff sumport:

1.1 High-Frequency Celestial Reference Frames

IS FAX 05 XXTXXXXRNY

In the Lust fow ypars

msicerable work hus been done and significant progress mado an defining col km..]
refererice frames (CHFs) at higher tadia fresuencies, such s K-band (20 GHz) [1] auil Ka-band (32 Gliz) [2].

— Obaerving setups ] Nome Commltation ] Extensive beip The advantago of obsorving at K-bund., is that many rudio ohservataries typically kave K-band receivers.

— Vo i 7] Nome [ Clomtasi Extermive hely while Ka-band poceivwss age typically only svailable at spacreralt tracking stations which s wey fow in

5, Peaposal type: [] K%+ S et sk i) [£] S propsal (1€ e, et name unmber. The sdvantages of K-hand over the historieally standard $/X-hand (2.3/8.4 GHz) froaenties are
A iy R ro compact structurs and (2) ~3 times higher resclution (s Pigure 1), On VLB scales at higher

- i fregue extragalactic radio sources tend 1o exhibit more compaet source structtre and  weduced

6. Sciontific categoris

wffect of core-shift, e.g (3, 4] For these reasons, astrometric VLBI obsersutions of reference sources at
] i Betragaliatis Satiimaky E Gty ] i tmmicn i Rt el fpisisencion p(rnu‘t the eomstriction of a mote accarate nnd more stabls reference frame, which
[ aex e Rt Star Fromation [ Evoivet e will be advantageons in-tying the VLBI frame to optical frames such us Gaia. . [5, 6L T addition
7. on voe: to the more compact sousve morphology, hisher radio frequencies alen allow observations closer to the
E Cussimiia O Spectratfne [ Phae scervucing. 7] Pty Sun and the Galncte Plane, Diffrential VLE] astromery un wates masers Lo improv onr understanding
Sorvey [0 sutrtrncy [ ‘Tmger of opporticmiy o th actic structure (0. the BeSSeL project [7f) is cnly possible at K-band. and thos requines
5. Obmerving froquency and polariztion: well-nnelerstood K-band ealibeator sources.
[F] zoe [ 4o [ s [ rescie
(] Singhe pelsiontion [5] Dol poisniion o Nole that Scjony ix anasable i 23/43 Gl (1St oy, Y% Consimistion sl Caletinl Tatsrence Weamme al T rand

Astromictric [§] and imaging observations 1] led by Lany
opment of o roference frame af K-band consisting of 218 smurces. However, this work lacked coverage
beluw —45°, had several lurge empty mgions north ol bl nneertainties in susree positions at
{1 100 i Ieve. 1n 2014, e Kbl xlaborath s formed i o v i Bl iy oo
10, Abistract (300 words max, 10 point) improve spatial density, and impro
W propse K.fusut VLR obscrenins of 207 scirres i icproce covvragn with o south haekines been Koren, sernd Assembly of the AU, the wans adoptod s part of the thind gencestion lnteraticnal
it S Avr (i e ke bt s 0 e vl kol e Ctd Celestinl Reforonee Frame (ICRF-3, [0]). The ICRF- containe sree positions ot X-hand, as well us
o e s 1 R st i s : . g iR independently estimatod source positions nt K- and Ko-band. Simee then, there huve
" b v crth-youth b comtimue the fmprovement of the ICRF, inchy

b 1O T wdbtion, Pkt eall o wsaintersance of the ICRE-3 (LAU Resalution B2, 2015°),
e nt K-bnd CRF consists of 1035 relutively uniformly distributed sources —comparable to the
: nenmber-cf rogulacly abservd S/ sourees. It in vonstructed feam 176 il cbsorvations ollected. in
. spsceeraft movygation. In particudar, thesr sbseruations 122 ohserving sessions [10], These abservations ary comprisod of angoing sessions using thi Very Lo
et nebeork Bascine Ay (VLBA) fn the United Stston and sgle bacolne seanions botose. the. Hartebeanthoc

0. ul-:-—v--: sessiona: [ ] smgle epoch U210 provicled a foundation for the devel
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O A&7 §3T 27 658 893 (ZFEX A2H):  https:/voutu.be/uH4Ms_I1Noc
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& EVN(European VLBI
Network), "= DSN(Deep Space Network), 28] 3L <= CVN(Chinese VLBI Network)
e &2 VLBI 5ol A= 9l olut ¢ JAR o] FAloll AR5 = Avles o8

sho] AAIbO.2 B AR SHs e—VLBI 7|4 B83te] 77 o] 7|40
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o]2] %k VLBI 54 (Tracking) 7]&2 7] #2114 (range) Y} == (doppler) 4] 7)<}
Bl o 2 FEARA Y] 33k S SIXE VM =S AE R 2AE Uk A
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49} 22 AtglEe] 9tk KVN ‘121 EAN#} 37 X—band(8GHz) ol 4] SHEAA o] ¢
A& F43k= VLBL @5l 3ho gk vprt 9l

ESAE 2023y 4<Y€¢] WAlsle] 2031d 7o EAo EdstE SFERALA
JUICE(Jupiter Icy Moons Explorer)E WA}SHe] H-A] o] 91 Eof #3k 1 eksh 38t F-&

3] sk o Ho|t}. o] mlAde] FAWAL ‘PRIDE (Planetary Radio Interferometry and
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. . KVN PyeongChang (KASI)
Radio Antennas in S. Korea - under consiruction

- m

- KIQW/D + 170/230GHz
KVN Yonsei (KASI) + (C/X/Ka) planned
- 21m
- KQW/D

+ (C/X/Ka) planned

Geodetic Antenna (NGII)
- 22m
- S/X, KIQ

-]

Korean Deep Space
Antenna (KARI)

- under construction

- 35m
KVN Tamna (KASI) - SX
- 21m
- KiQ/W/D
+ (C/X/Ka) planned KVN Ulan (KA SI)
- 21m
- KQiwiD
+ C/X (room temp. Rx)
<19 5-10> §-Evete] VLBIE AR 54 b 1z (FsA)

Y 71 A1EAE A7[27]
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710. Mz (2588

FROM O/E
689 SWHz (-15dBn)
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100z QUTPUT
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 — c
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REF SIGNAL RECEIVER
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19 6—204 1.4GHzoll A -25 dBm®] &9 d¥& HAth o] 19 6-19 E5%
3} 7o}, AR 1.4GHz A1 & 9ol 1.36GHz ¢} 1.38GHz Al &%= WA % 9t} 1.4GHz Al &
T gAY Ve F95E AFEsH] 8= 1.36GHzF 1.38GHz A 25 Al A S}
1.4GHz A& Aok sttt A A Fok4= A 571 1.4GHz Al 5o w5 238te] dH =
A7 7F o] 8¢ PLL(Phase Locked Loop)Z AF&-38to] A A 8 oF 3t}

ol
ARl

rr

-] {
ro

@A) 712N 5 AEA 2904 1GHz o1 e] /1% Fake Fito] 7Hssivhs Aol

3H9laL, Z7F2 1.36/1.38GHz 9] Q1% A1 AAZ 913 PLL 3|22 A51d A E &2
A

1. 10/100MHz o]€]¢] 1GHz °]/de] uFu49] 7% Fak &

o AE

a9 6-13 6-2014 1.4GHz AEE AHE 75 dS BT 1.4GHz 715 F3h5=9}
o173k 1.36/1.38GHz A1 & A AE A3 19 6—-33} o] PLL 3|25 A3l 1.4GHz 7]
= Fyewr 33 ¢ 9k o] PLL 3|24 1400MHz VCO(Voltage Controlled
Oscillator)= F3= 24 W7} 4= kHz A =2 Foba 1.36GHzY 1.38GHz ol &= &7]7}
E R 31 1.4GHzoTF 57 7F 2@ <= Qlojof gt} o] 3|2 &5 B3 <53+ 1.4GHz A1 5 & 1t
S 4 20+ PLO(Phase Locked Oscillator) & 74 8F3i T

2hg {57
HAHE &ae
Loop — .| Power 14 GHz
(&l ¢ D> [ {&&]
1400MH= Amplifier 1400MHz
VCO LPF
Ref Signal (V1400)
Receiver D ; ®‘,
14GHz
(1.36/1.38 GHz) LNA Mixer

<% 6-3> 1.36/1.38GHz 1t 4l& AAE $1gF 1.4GHz PLL 3]=; 1400MHz VCO¢]

tuning range+ <~ kHz A=<,
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<I19 6—4> 1.36/1.38GHz 7Hgd2157) AAR 1.4GHz A& &3S 9%+ PLL 3= A%

0CXo

Loop

i 100MHz 200MHz BPF spp  Filter 1400MHz
tage r =

Ture —-@—-@—@—-@—_D_@ > 20LogiN)+3dB

X2 1400MHz AMP 100 : 99 dBcHz

VCOo 1k : -124 dBc/Hz

10k : «138dBcMHz

100k : -140dBo/Hz

(6 Aglent 230556 May 7, 2002

Carrler Freq 14GH: Signal Track 1ii DANL 0ff Trig Froe| CArTIer Freq

rrier PoWer {Bm Rtton_ 9.06 4B

Search Span|
1 0. 8080080 L=
0 _F.'_II'_'. M ',-|..;

Signal Track|

<9 6-5> (4) 1.4GHz PLL 32l AR&H V1400, 1.4GHz VCO2] T4 %,
OCXO(Morion,MV218)9] F=3l= 24 W$]9] AlghS WropA] +/— 4.2KHzO] F3b 24
HeE et

(3h) 1.4GHz PLL 3|&9] &3 A3 94 &5 =4 43
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ok dAl AAE 22/43GHz FAl7] 2 Fuk 513 Wgky)e] Tt
537}

A AlE VLBI 974 2] 22/43GHz 741719 9173 St =8 |718t7] 1A 22GHz =
2770 Abg"E A FAI 13.25GHz PDRO(Phase Locked Dielectric Resonator
Oscillator) o] 917 43 9178 A =S AR lA F4300E 11 6-63F 6-7 A4

Aot ARdS BT 1§ 6-79] W& o]83to] Testd PDROS] == W3S A 0 A A
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&%l w2 PDROS] $174 ¥stE S48kl 5 T o] &% Wslol 40 degree®] 9174 W37}
UERA] 8 deg/TC 9] &% Wstol WE 914 A EE HIT
Test2 PDRO
) 210 MHz
o ® %
I 1 3GHz  154-214
LPF MHz BPF
100 MHz () Power Fower le ) 1305 GHz . Vgﬁxeo:er
:l ,1\\ E ¥ § § J"‘L
\—~" g - 210 MHz
Refg PDRO

<% 6-6> 13.25GHz PDRO2] 2%k w2 973 Hd%= 4 setup

| Ref2 13.25 GHz PDRO

<I1¥ 6-7> 13.25GHz PDRO®] &kof w2 94 M= S AR ¢ &
13.25GHz PDROS} 913 A E HlwE 9g §5% 74 AR, 2852 Test& PDRO ¢ 2%
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flo
=
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=
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=
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13.25 GHz PDRO Phase stability

164

e

——Phase difference [deg] i

Tempperature

——Temp_PDRO 28

12:00 14:24 16:48 19:12 21:36 0:00 2:24

Time [hour:min]

<% 6-8> 13.25GHz PDRO2] =%of w2 94 HHE 54 Al 8 deg/Co] == mp
Y =S B,

i

13.25GHz PDRO®] 91743852 1 % olste] &2 Alibste] 914 A =& Yell= &
o% a9 6-99 9= a9y}t o] 100 Hz offset =3k A =75 dBc/Hz, 100KHz offset
F3Hpol| A 120 dBe/Hz ©]8ke] ul-¢- ¢k 914 oS Btk W7 F217] AoA =
43 722 100 Hz offset 3=l A 68 dBc/Hz, 100KHz offset %iﬁﬁoﬂxi -118
dBc/Hz A 5H& offset 3ol A 1] 2 AFol & KT o] = < N7 e 7EA S
A7 A F58E 100MHz A1 3.9] 9174 3H5-0] tha £7] wiolth, shA| vk reu} =21

71499) 43S AA 5207] R 1 degree o2 )9 A& JFS F 5 ek,

13.25 GHz PDRO Phase Noise

™

s
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o
=

g
=]

-120

Phase Noise |[dBc/Hz|
i
2
[ =}

-140

-160
1.E+01 L1E+02 1.E+03 15404 1.E05 1.E+06 1.E+07

Frequency [Hz]

1% 6—9> 13.25GHz PDRO¢] 100MHz 7]1&
51 =4 A3 (%) OPEﬂUr T 17]*‘ 4 75

22GHz A1 7] 5 o] 23t #Zo| A Adojz| = 9
T k% ®W37]lA Ab&stE 7.65GHz PDRO %=
13.25GHz PDRO®} 2+2 100MHz 75 F342 AL-8-6a, &
o] Lo wE 94 P E YERE A2 R o 5T 5 9t
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2z sty FakrRA 21GHZzE AAdste] A 41719 ko] & 93 A =E A
Attt 18 6-109] FA17] 94 AT =4 FAEE Bl 1.4GHz PLO(Phase
Locked Oscillator) 3] 22] =¥ 3%y 2155 541712 94 coupling EE| A7}ste] 3

717140l AE" 100MHz IF A1 55 & AW E T #5772 = BujA, H-maser 7]
TAls ep v aste] 1§l 6-11~13¢0 BT QteUe] =5 0 Eo4] 80%, thA] 805kl
A0 mm F A o] WA QHHL A1 7] o] 25 WSS RHE Q) QFeu arkeo whe} 2%=7}F
1.5C wgt uf] 9742 40 deg W3] 25 deg/TC oAt &% &S W elt} o] PDRO W
2o e YAt k" EQl 8 deg/C HU} 3u] AXE & Zholt}. o]+= IF converterd
7.65GHz =5-4tz717] eo = 7]|E=A & WA 7o) A 1.4GHz A&l A 100MHzE A A 7]

= A YT G HR] Ao R AdEn

43GHz 21719 oA == 21719 AL8-% 17.055GHz = 5-12+21 719} 234> doubler?]
AFSS 318, 22GHz A1719] obd = Bu) 2 v U 50 deg/TC o] de] 2= AL E
Ueld Aoz ®eld,

K band LO
it LS —
I band Cawar K band Room-Temp Px
> D@D - 1F ]
= Ck . Gl e
3 e - e : 1 MHe @_ ;
'& . = - Lo Wy
v [ st

<9 6-10> 7|9 XA 7|E AFE3F 22GHz 417 94 o AE =4 4% 1.4GHz
PLO 3]&9] &9 sty 255 41719 99 coupling EEe| 17Fste] 100MHz IF A&
H-maser 7]A128} Hlaiste] AA] otz 4241 Al=Ele] 914 HEs 54,
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Power Amplifier i Comb '
— aT| generator g
| S ] -"\‘_ -

<% 6-11> 22GHz W9 FA17]9] 1.4GHz 82y 215E ¢17fsl7] 98] 1.4GHz PLO 9
=% A5 Power Amplifier2} Comb generator 5l $=2171¢] Coupling EEo°l 21GHz

=X 3L 1= [e)
AZE FEshle

d Vector
Vol

Ll 2] f
" (99 MHz, 149 MHz) |

<% 6-12> IF 100MHz 21& 9} H—maser A1z 2] $4 v E 93k 54 setup
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K-band Receiver 21 GHz Phase Stability vs. Local Oscillator
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SFA] dl o,
=

i/

7] 7

2- %lﬂ"{’: H O = o =
b FAS F47 FE Fus A9, s, 29 AY A
AA e MF W7o 22/43GHz 41719 Fab 2 21-23/42—44GHz ©]aL, =5
W2 7] bR 13.25/34.11GHZzE AFE-3ht}, =A17] 93t 93k = a4 g9 o
®i 18-26/33-50GHzE  xef® = vk e palv]e] wRdl ok
IF(Intermediate Frequency) =3+ H{ ol w2} AAH A}, dAje} L3t IF =345 S
(8—10GH2)Z zt+= w3 34 =¥ DBBC39 918 F34= < (4—15GHz) ol w2
W e] St
RA @A) IF Tk )l 8—10GHzE A8 S Aol = 8l T3 W ele] =5 %
2717} @39} 2=, 18—26GHz °417]= 10-16GHz, 33—50GHz $217]= 25—40GHz
o] A bzl FulpZ Aed 42 Qluh 25-40GHz =3 HR17)= FakE A7)
(frequency doubler)E X383t 749 12.5—-20GHz th o] Fuk4= st 7|7 Ao = Hrh
2GHz °7%e] &5 2= 9 e~ VLBI backend Al ~®& AR A, &8 F9k4 1t
AL 2GHz 25 T8 Aot} ool A DA% =3l oS o)l Fofl F2lskit). o
¥® 6—12H5F 22/43GHz FA171& B W5shs T3 &44719 T35 g9 1142
10—20GHz, 0.5GHz ©]t}.
<3 6-1> A §217]9] 8—-10GHz IF T35 AFes 49, 217] Fulgstel] Q%+
T Ad7)e] Fulge WYk 1H4
= 22GHz $417] 43GHz F217]
S5 T g1y 18-26GHz 33-50GHz
IF 3 4 8-10GHz 8-10GHz
o5 37 Sk H e 10-16GHz 25-40GHz
o5 w77 S 74 1GHz 1GHz
Tk 3447
S e 10-16GHz 12.5-20GHz
Tk 3447
S 1GHz 0.5GHz
IF 3} 195 DBBC39] 8 T3k 92l 4-15GHzE A8 7 5ol = &, F 71<]
TR 7] FaER 22, 43GHz FA71 9] WA Fok g9 s Al #5385 vk v
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°] ¥ 6-2, 3°] DBBC3el %= F3b4 W3k WS A skivh 22GHz 541719
18-26GHze= @ =587 Fag Fu Wgho] 7hsairt. 43GHz 41719
33—50GHz T3 92 Power dividerE AXA 27| 2 Ui Fof] 33—42GHzE= 29GHz
R 7] F9EE RE 2571 USB(Upper Side Band)oll Q=% F3}4= W3HS &)L,
41-50GHz¥= 54GHz 3411 7] k=2 RF F3=7} LSB(Lower Side Band)ol Q. %%

Fi5 ARe g,

<3 6—2> DBBC3 9% F3}= 92l 4-15GHz IF S35 AFRSF A$- 5217)

Frjisjol el Fa gvle) Faa weis

= 22GHz F217] 43GHz F417]
w5 T gy 18-26GHz 33-50GHz
IF S35 o< 4-12GHz 4-13GHz
o5 27 Fuk 14GHz, 114 28, 54GHz
FI 87 Fa 14GHz 14, 18GHz
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<3 6-3> 43GHz WS FAl719] Fupa= & 4

RF [GHz] | IF [GHz] | LO [GHz] |Syn [GHz] remark
33 5 28 14 USB
34 6 28 14 USB
35 7 28 14 USB
36 8 28 14 USB
37 9 28 14 USB
38 10 28 14 USB
39 11 28 14 USB
40 12 28 14 USB
41 13 28 14 USB
41 13 54 18 LSB
42 12 54 18 LSB
43 11 54 18 LSB
44 10 54 18 LSB
45 9 54 18 LSB
46 8 54 18 LSB
47 7 54 18 LSB
48 6 54 18 LSB
49 5 54 18 LSB
50 4 54 18 LSB

A ME VLBI 22/43GHz +41712] 4 &3 19 IF 34 t] 92 2.5GHz°] 12, DBBC3<]
DC—4GHz 9] 9= F3 ) L& AF8-3Far I A9k BBC(BaseBand Converter) 2] &2
[F 734 o9 (0.5-1GHz) 2 <13l 2.5GHz AA d) & F Aol #5384 Zatar o). 41
7] F394 198 18-26/33-50GHz & F|93tE 314 Zrigts dAl 41719 tjH S
gk &-8-3t7] feiA = BBCO IF 3t S 38 A a7l vk =3 RF ti o]yt
IF B ol 91+ BPF(Band Pass Filter) & WA kAL 24171 9] SFRubd =9}4=2 2GHz A
T Qe A 24 ¢ glod, @A #2719 S HATO R v HA] s g Bl H 9

F3k §7) F2 AY A ok A ke £97] 149 9 wor g

rU
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AHEBHE 4§ T3k A7 o) Hske], 23 A 50 $1g] 2 WY JEe 9

=t} 914 2% 1.4GHz 715 359} 20 logl0 (M) o2 o A] 1.4GHz A5 9] ¢
[e)

n oUTPUT
¥iG .,-5 b' 1020 GHz —- W, :
LPF (215 GHz)  19-15dBm Regulator Board Power Supply
Coparse  Oscillator - ) T i
el @_ — [ et |
Digital 108
Driver Fid E detectar ]:D R

Tune

Loog e :
Filtes O i .
Detector o
i " af
cl:lﬂ'lm. '..................! .......
I Crt
Ltk MAon 1
Ak
Microcontroller
Dovitpace Rt
|
s
Lock Banitar Serial Comm, i) I Fed 1400 MHz Ref

dim
Firm-Ware Upload 0 ditm o
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<3} 6-5> 10—20GHz YIG T3+ 44719 &4 T 55

1.4GHz IF Frequency(+0.1XN) [GHz]

harmonic | -0.6]-0.5]-0.4]-0.3]-0.2]-0.1] 0.1 ] 02]03]04]05]0.6

number(M) Synthesizer Output Frequency [GHzl]
7 10 [10.1]10.2]10.3|10.4
8 10.610.7/10.8/10.9| 11 |11.1|11.3|11.4|11.5|11.6|11.7|11.8
9 12 [12.1]12.2]12.3|12.4(12.5[12.712.8[12.9| 13 |13.1]13.2
10 13.4|13.5|13.6|13.7|13.8|13.9 | 14.1 | 14.2 | 14.3 | 14.4 | 14.5| 14.6
11 14.8[14.9| 15 |15.1]15.2|15.3|15.5|15.6 | 15.7|15.8|15.9| 16
12 16.2|16.3|16.4|16.5|16.6|16.7|16.9| 17 |17.1|17.2|17.3|17.4
13 17.6[17.7[17.8|17.9| 18 |18.1|18.3|18.4|18.5|18.6|18.7 | 18.8
14 19 [19.1]19.2]19.3/19.4(19.5[19.7|19.8|19.9| 20

T DA 25 vl W RS 2 YIG Ty AV E ARSI YIG
= A7) = Coarse tune?} FM tune 7152 WEE 23l 9t} Coarse tunes AF-g-3ho]
s

==]
= N
b= =8 T 2Al YIG =9 Ty 5 skal, FM tune #lo<} PLL 3] =,

%

= 313t} 2| ZAFe| A = Coarse tune
A g Ad T4 W o= 753 o= 21 d sefol & Al w o) Al 2AEY] 214 4l =
QlHS 29 6—-173 6—18°] BT}

OSCILLATOR FINAL TEST DATA

MODEL No. MLXS-1838SD __ CUSTOMER: GMB Partner OPER: _DS DATE: _12/13/21
SERIAL No.: 28405 CUSTOMER PN: REV. QA it DATE: _12113/21
FREQUENCY RANGE _ 10.0-20.0 GHz FM SENSITIVITY 409 kHz/mA
POWER QUTPUT +13 dBm Min FM DEVIATION +40.8  MHz@0.1A
PW VAR. vs FREG 6 dB Max
HYSTERISIS 15.0 MHz SUPPLY CURRENT:
LINEARITY +0.16% MHz @ +15v 1200 mA
HARMONICS -12 dBc @ -15v 33 mA
THIRD HARMONIC -20 dBc HEATER! +24 v
SPURIOUS -70 dBc SURGE: 300 mA
STEADY: 24 mA
PHASE NOQISE:

10-18 GHz @ 100 kHz: -125 dBo/Hz min.

18-20 GHz @ 100 kHz___-123 _ dBeHz min.
CONTROL (HEX) FREQ. (MHz) AF (MHz) POWER (dBm)

0000 10000 0 19.2

8000 15000 3 15.1

FFEF 20000 0 16.6

<I¥ 6-17> 10—-20GHz YIG T3} #AY7|(MLXS—1838SD)2] H~E Ay}
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J1 HIGH DENSITY MALE 15 PIN
E \ 180-015-102.031 (NORCOMP)
o
=
1.65 "| 1\ 5 1.650
1 | eoll) —¥
. 1 &70
| Jz2
810 }—
025 4650
— == il il -
S— =
1,700 |
175 880
—l————EB- Hi\
355

T ' \
B5-32 UNC-2B x .20 DP

| 57 5 3250 ———————— HELICOIL INSERT (4 PLCS)
CONNECTIONS
CONMN. TYPE PIN # FUNCTION
J1 ShA THD |RFOUT
J2 DB15 MALE 1 CLOCK
HOTES ; 72| DE1E MALE z | DATA
1. - DIMENSIDNS ARE IM INCHES Jz DE15 MALE ] CSELECTM
2, - SUPPLY & GROUND WIRES = 20-27 GALGE I DB15 MALE ] EROUND
ALL OTHER WIRES = 24-26 GAUGE IF] DB15 MALE H - Y BUPLLY
3, - THERMAL COMPOUND REQUIRED BETWEEN = TE15 HALE 3 TV SUPPLY
BASE PLATE AND MOUNTING SURFACE = T 3 EATERT
[*}: TTL BAND SEL. {0=8-Frmax ; 1=2-8 GHz JE DE15 MALE ] HEATER 2
iz DBE15 MALE 8 +FM
Jz DE15 MALE 10 - FM
J2 DE15 MALE 11 TTL BAND SELECT (%)
J2 DE15 MALE 12 [T
J2 DE15 MALE 13 M
J2 DB15 MALE 14 NiC
42 DA15 MALE 15 [l

{*) REQUIRED FOR DUAL OSC. ONLY

Vg cERGST SN peeis [ ccetRate

e - Emcao LAMBDA WIRELESS, INC.
—m B RGLAES it
Ba = HIGH BAND YTO (1.75") WITH SERIAL DRIVER
e N = | RN | T 11127 | N

<719 6-18> 10—20GHz YIG F3}= §47]9] Ad&4l ZE A

st

gt 219

L PLL3E AA 2 A=

T 7] XA PLL 32 FES I3 19(4D)e] RYld. PLL 3=+
12—-18GHz 9 %S 2= KVN F | F=315-314d 7] 9} 5L 3§ 3] =& 218313t} 1.4GHz
SFEY A5 9} YIG W2 7] Al159] 2 344221 100—600MHz IF e 215 271¢] F27]

A 6% B e-VLBI 52 A% F315 471 % 2 AG-2ue vk 89



£ A XA Analog devices AF2] HMC705 =3} 7] Y& o] IF 35l w2} 1-6
g B-FH]E 4-8-81o] 100MHzE 9H=th HMC705 23 100MHz A1 3= 100MHz

k%

_Zr_
715 Az e HMC3716 994 3= A7)0 A YA zfof] vl dsl= A4S wHE9] Loop

P =

Filter& 71 AA YIG F=3= 24 7] ¢ FM tune ¥ Eol| &3t} Loop Filter 345 &
H o] W& Loop Bandwidth®] Z}o]& &o]7] 2184, 2702] op amp 3] 2 Fol A A &8t
sttt Fu4= EH7F 1 9 wlE Loop Bandwidth?} 800KHz, #FH|7F 6 9 &=
300KHz¢] Loop bandwidthE zt=th, 18 6—-19(3h) ol AZHE PLL B= ARRS B9t}

du A

1

YIG
Oscillator

F Tune
Loop
Filter

Output ADS1015 i, ,,,,,,,,,,,,,,,,,,,,,,,,, |
PO 1My Critl
Monitor 205 Lack Man

¥

Serial
Driver

et o
| Hmcarte | HMOTOR

100-600 MHz IF
-25 dBm

Iicrocontroller

SPLE 4

100 MHz Ref ek
Lock Wonitor ~ R5232
oo gz 0 dBm +- 15V, +/- 5V, 5V
=] ==

IF
100-600 MHz |

REF
100 MHz ~ —*

RF Power
(DC, for
monitoring)

<7¥ 6-19> (%) PLL =2 A% (3} A%+ PLL 3=

RF 3] 2= YIG 2718 233 Ao A Bia o3 vjas $13 1.4GHz st Als
S 9%k B Fub 9179 LPF R o2 R 17 6-16914 PLL 3 2E A
9]k Yy %] FEo] RF 3| 2o sigHy 19 1
dividerell Al 2702 )50} sk $2417] Sy 2 AR H 4L, e shis 94 F

oA YIG ¥37] &3 213+ power
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715 QA T 7] FFEh 1L4GHz 7]5 A3 A8 SE7)0M SEH o &
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<¥ 6-6> RF 3|29] ¢ HI m=

TE 3 EREL AZAY A
Microlambda
YIG ©317] MLXS-1838SD ) 10-20GHz, 10 dBm
Wirelss

Power Amplifier

ZRL-1150LN+

Minicircuits

650-1400MHz, P1dB=25

dBm(typ.)
o -20 ~ -25 dBm @
Comb generator | NLTL6273 Marki Microwave
10-20GHz
LPF FLP-2150 Marki Microwave 3dB cutoff: 21.5GHz
HPF ZHSS-8G-S+ Minicircuits 1dB cutoff: 8GHz
) L RF/LO : 8-32GHz
Mixer MM1-0832LS Marki Microwave

IF : DC-12GHz

Power Divider PS2-50-435/8S | Pulsar Microwave 4-27GHz
Coupler CS10-50-435/4 | Pulsar Microwave 6-26.5GHz
10-20GHz, 32 dB
Isolator D411020 DITOM ] )
1solation
700MHz LPF VLFX-650 Minicircuits 1dB cutoff: 650MHz
Power Detector | 4506 Narda Microwave 10MHz - 18GHz

Atk o]EA Y AT E 22/43GHz U FAIZ Y
AT 2 UeRd o)A RE A 2 S HAZ Al 2bste] o5 vt
E T

= 59 th) Rl A AR vl Sojrh

A A F35 A7) 9] A= Power(+/—15V, +5V) Q& 3} RS232 £41 ¥ E RF &
2 ¥ E Power ¥ Lock LED7} A x5 o] v}, AWz} 3= HdE ;S HAx|51e] 77}
Q) R9} Bt = &1gith. Sl 100MHze} 1.4GHz 7] 3= A1 57F 9 go] Hr}.

92 __ VLBI "lo|H &4 7}=3) 71&/0d A 23]



: "'_" Synthesizer

RF
QT Lok

NS e )
RF Lock Rsp3z [

OUT LED

7
T 7] RS H 679 V)5S TASES AU PLL B AR
Uno-& Atmega a3280|t}. o}Fo| =g AT E 9ol & AlE-3lo

2R skt A Fub MES RS232 LES E8) 92 100MHz 949 =
37hel =AHE BRUH dnt Fuk 7| A T E 16 HIE ZE=E vHrolA

YIG 221 7)€ Serial driverol] Agstct, 2bAd g 2 730 R 2235190}

Micro—controller= Arduino

<E 6-7> FI5 A7) TR FQ Vs 2 7)e A

Lint I's s A%

=2 Wl ub 100MHz &2 3 =)o) F34 1#S RS232
1 T Y R Sas EA o

Fkge S FEE 16HE ZE=ZS YIG Driverodl

2 YIG Coasre tune
A 10000MHz: OXOOOO, 20000MHz:0xFFFF

3 HMC705 F3 #5H] A4 | 100- GOOMHZ [F #3935 100MHzE #5

YIG &8 F37} 1. 4GHz SHRY FobHT A

J 2]
4 HMC3716 INV 44 W 0gom 1 A4
Lock© 202 1, Unlock ©]™ 0 o] XUE
5 HMC3716 Lock ®UE] ro 1ot 3 nlock <] ] 1
YIG FM tune ASHIF A& =7], 100MHz 7]+
6 ADC 3t 917]

2% A7), RF A3 A7)

A 6% Fhe e—VLBI #5E 918 T3k F417] 7k 9 Hg- et vpd 93



T B S Wod, Fukr A7 A Fakg, 9k =, FM tune ASt IF
3 A7), 100MHz 7|5 A& =17], RF A1% =17, Lock detect 32 ssA t = B uUjs=t}. o}
9] 3F 8ol BUH == ghe] ofnjef A el vis) 7lsstlth 7Y Tas RUE @
& FM tuning A olth. 44 Wl Al Hojuvbd F3k Locke] ¥A] =ttt IF Az s}
100MHz 7|5 A &9] A7) BYY §5 gholl o]4fo] &A= 31tk PLL 8| 2= A4 2Hs3)¢,

AShe Bl ADC A7 2ol 9o F4ata .

’

> N
k%

.

HHE 9 o A A4 A9
13699.85 T AL, A
16 A4 354 7=
24247 0—65535
(0:10GHz, 65535:20GHz)
2.55 FM tuning ¢t 1.5-3.5
3.69 [F A3 7] —5dBm: 1.85, —15dBm: 1.45
0.25 100MHz 7155 A5 27] —5dBm: 1.85, —15dBm: 1.45
YIG =9 2139 10 dB
0.87 0.2—1
coupled RF 215 7]
1 Lock o35 1: A4} 0: unlock
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Fub= A 77 Dok EAS et 1Y) 96, 9 A9, A 7S e rd e
N4 M EE SASATE & 6-99 T FA 77 wEEoF & 8 S 54 A3
= A3k

<E 6-9> Ty PA7PE UES v 54
= T 47 A4 SA 27
=9 Ty
10—20GHz, 1GHz 10—20GHz, 100/200MHz
HeleF 14
=9 1= > 10 dBm 14—19 dBm

<—70 dBc/Hz @100 Hz offset <—70 dBc/Hz @100 Hz offset

<—100 dBc/Hz @100KHz <—100 dBc/Hz @100KHz
(17GHz)
offset offset
A3 A= 10 deg/C < 2 deg/TC

7V =9 T3 AE A7) 2 Lock AF SA

19 223} 7Fo] =YY AFElE Power Meter/Sensore AFg-slo] &8 A8 & =
=8 A8 10-20GHz 9ol A 9.6—14.5 ABmOo.2 =A% At} 16—18GHzY] =&
F Y= 10 dBm olst= YElSTh @A 22GHz 4417 = H-2R7|2 ARE

13.25GHz A13.9] A& o] 13 dBmeo]oA], 83t =8 A& A7) 98iM A8 S27]ER

oZi

o
ofy v 32
o & &

0

A2} @Ko A8k}, 18 220 RF AAF Yol 22217] 270, 21.5GHz LPFS} 3H4 A =) 3¢
HE ZZ7)|2 Ryt 28 Aex 22 a3 Bt} 10—-20GHz thed oA 14—19 dBm

=]
o 29 Qejo] 49U, 28 Fulrol A BT 94 Locko] 2ol ik, 1 230
o % #

Marki Microwave AF2] APM—6849 Z3%7]9] Q8 248 45}

Al 67 Fhe] e~VLBI #=5& 913 F3b4 371 7 2 4829k vk 95



10-20 GHz YIG =18t 7| =2 M

2| T2 (do)

1
=

10 12 14 jES 18 20

23 Fo [

Test Fregquency
Parameter L] Typical Linits
ﬂnlﬂﬂm i
SVIEV Bies, | o guz — 20 GHe A8 e
Poat Input Dirover
[Sea 20 GHz — 29 GHz 18 dBm
foatnote)
2 GHz = 20 GHz g 11
Small Signal Gain o0 GHz — 28 GHz
10
2 GHz — 20 GHz 15
P Hpeans L ons Swsy | 20 GHz - 28 GHz 4
b, g a8
2 GHz — 20 GHz 15
R 25 dBm
Output: Frefuers Loem nput Power | 20 GHz — 28 GHz 14
Maise Figure 2 GHz = 26.5 GHz 5
Reversa lsolation B2 GHz — 28 GHz 41
WAy - 13
Collector Current®, o SvmEy . 21
ey - a2
S = 15 mA
Currant Mrror Cuerant, b vy r 20
SVBv = 26
Input IP3 [HP3) SEy +10
bias 15 dfim 2 GHz = 29 GHz
Output IP3 (OIP33 Ingust Power 2 GHr — 29 GHz +21 dBm
2 GHz — 20 GHz +20
Ouious P15 SVIV bias | 20 GHz — 29 GHz +15
Input: Power for Saturaton SISV bias 2 GHr — 28 GHz +10 dBm
VISV bias
Phate Nome & 10 kHz Offcot +5 dBm 2=29 GH: 170 dBeiHz
Input powee

<713 6—23> Marki Microwave AF2] APM—6849 Z%7|9] £Q 14
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22GHz 721719} 43GHz 7A1719] =52z 7] Fab Ao A 9] 917 A5 54
1 249 BT 93 2 1 & olake] &2 AR Ete] 1 (Fa) M EE YER
49 T34 43719 94 22 Loop bandwidth (300—800KHz) o] ol A]
1.4GHz 71= 2159 914 337} 20 log N A 230 &, 2 94 458 97 98
£ E22 AN FASE 2 1.4GHz 715 A58 ALgsfof @E}. T 6-249] A= A
A Agilent AF¢] ESG—DP A& W72 1.4GHz 247 &2 AE-FS v o] Aatolt}. 1 deg?)
A S UER= 3 34 10-20GHz =34 313719 4 A& 3 6-100) Bt

Cowrviar Freg 13.2 Gz Sgnal Track OFF  DAML OF Trig Frea

Carrber Fraq 17 GHz
Log Fleq

Honel Track 0Ff  DAHL 08 'Il'I-ﬁ Fras |

l.'..lll-n .-:u...r % REton

g i)

W

Fregupicy ffsat Frequancy Offsst

Copymght 2000- 2224 Agilent Tacaralagics Copyright 2900-2004 Rgilont ToLAAGlogial

<19 6-24> 13.2GHze} 17GHzol A9 Ty d437] oA e A 49

<# 6-10> Fuk= Ao W2 1 deg rmse] A F23} 13.2GHz9 17GHzollA 73
T 43719 9 e vlan 13.2GHz9F 17GHzolA B 1 deg rms ©l8ke] 914 a8 H4.

Frequency 1 deg .CH/‘O]- 7&% ‘?‘j—]"}r\‘ %HL}B] 7] 13.25GHz '?‘U—]'T ]‘/\5] 7] 17GHz
Offset [dBc/Hz] 73+ [dBe/Hzl % &+ [dBe/Hzl
100 Hz —70 —78 —75

1 kHz —85 —90 —88
10 kHz —95 —106 —106
100 kHz —100 —110 —109
1 MHz —115 —126 —122

Tk 710 2ol wE A 9% =S S s, 11 253 2 54
setupS TATALH 715 TR AR E S 1.4GHz9] SFEY FuE v A 94 ¢
A SAS A% VIE TR ARSS S Sglth 1.4GHz sty Fuh4e} 7]

Atolo] zpol & k7] 9] MR 200MHz B8-S 91¢ 415 A 7] (83650B) & AH&-3}

|

A 67 JHY e-VLBL 52 A% #3145 T2 A% 3 A g2 vhl 97
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ol
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o

3
o
>
o

th 100MHz 7]

Fo FA71Y] L= HstE vhE7] Q8 1®l 2639 o] Tk 3V E SEEE At
ol Qa1 F74< gomwa 2-3 Co 25 W3S By ZIh Lo npe 94 Mshe 18
6—27° Bt} AgA ol &% (Room Temperature)”} 0.5—1 C A% 7|5 o & HalH
X 2—5 deg®] 917 M 3}(Phase difference) 7} &AS A Th ~E 23 U 5F9] &% W 3SH(Syn
Temperature)©ll &3+ 91 M3h= Holx] eFokt), o] 2HF Fup gHd 7] o] 2% e

o
9 PYEE 2 deg/C ol3h2 FHET B 40T 39S aliE AP 2wl 49}

Po =

(o] =
1.4GHz 3h2Y A =] 200MHz A5 WA 7], 1/14 3k B37] S0 2% of4 w2

A dsfof gt

Vector Voltmeter

T
EPF

(200MHZ)

ESG-DP

1400 MHz
836508

L 124 | 200 MH
@ 8 D 8 LPF (530MHz)
P g

<% 6-26> 2% WAZE Y3 AE|RZ AR} ¢l A=
917 HlaLs 18 TA8E RF B EE
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YIG Synthesizer 16.6 GHz Phase Stability

i ITA NN
\J

v

\

1312 13:40 14:09 14:38 1507
Time [hour:min]

= Phase difference

Sy Temperature

Room Temperature

ra
"3
Temperature [oC]

Phase difference [deg]
-
3

3

<I¥ 6-27> 16.6GHzol M SAHE Fub= G719 koo mhE 7 M AE R
AA] =& H3H(Syn Temperature)ol] W 917 Hsk= 2 deg/T o],

A 6% FH e-VLBI 52 1% F3h5 47 0 2 A g et v

)



AlE VLBI A= 985 913 44 45 A9

b FoE PV A R A7) 9 A E ZF setup A

Azbe Faka 7= A LA B e Aol AkeE

Ao}, Fak A7
o] FI45 22GHz 417 9] - 3-2x17]

FbR 7] 944291 13.25GHz ¢ 71 143 9 13.2GHzell A
43le] VLBI #5oll AR E == & ot} WA 21GHz 914 B4 AT E SYAAA 7]&
TR 7)o A 2 ARG Fakr 3719 93 A EE BlasGitt 19 299 = ke
FA715 AT JEel A9 917 = S5H

d setup= H T 4 24 A5 AVME #I3H

comb generator, 18 ZZ7] Z9o] 44& 19 611134 7]& 13.25GHz PDROZ =+
7| 2 2SS wj o] 9 oM = S S & e} 2

= e

100 MHz
Input

A

1400 MHz
Input

<Y 6-28> Fu= 7S 22GHz S417] el A3 Az

K band LO

TR
Ref 100 MHz FORO
" o 2 >
Distributor @

KIF ¢ t
K band Dewar K band Room-Temp Rx orverter
= 5 D Dﬂ@ 7“7100”‘“2 100MHz l
I:I*_‘i l:l‘ e Distributor o
e DR >
W Y1G

. Ref 100 MHz 100 MH=z
21 GHz Synthe3|zer PR |
J_L EPF (21-235 100 MHz 12 Gz 7.65 GHz
GHz) Rt o e———
T Distributor E SR ¥
W z 1 MHz i 19 Mz
| | Fundtion | ® @
f Cornh Generator
Ethernet H-rhaser
to
RE232 v 10MHz
Power Amp
%} Vector
] ¥ Voltmeter
! Ethernet l
1400 PLO
- DAQ
| -25dem
Ref Rx
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g7 A A9e A8 Zeoad
25 Wil mE 9 AR S-S AsiA mER HSFE A FolHs &8s 2=
A& AL-g-3le] DAQ(Data AcQuision unit), Vector Voltmeter2} GPIB FA1S 23] 5}o]

9
A AR EE ST $207] Aol LRl B3 A28 B ghe AR Ageten,
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0k — 80% 11:57 13:52
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20 - 0= 13:40 15:20

K-band Receiver 21 GHz Phase Stability vs. Local Oscillator
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22/43GHz +A17] FAds +d& 9t =34 47 4

710l AR5 o] Qd 13.25GHz PDRO(Phase—locked Dielectric Resonator Oscillator)
THLR 75 AREE Aol vls] 10-20GHz YIG 347 §4 715 AMHE-SF 490 21GHz
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e DiFX (Distributed FX—style software correlator): 23X E ¢o] AF117]

e FITS (Flexible Image Transport System): HEF#S5o| Al &5+ X5 &
e VERA (VLBI Exploration of Radio Astrometry): 9& =438} =7 VL

e CVN (Chinese VLBI Network): <= VLBI #5%

e DBBC (Digital Base Band Converter): TJAd 7] A 0] ¥ 317]
e RF (Radio Frequency): A3 (&) T3}

o I[F (Intermediate Frequency): &3t 34

e DDC_U, DDC_L (Digital Down Converter, Upper, Lower):
OA" 35 WEr), RFo/AF g

¢ BW (Bandwidth): tj% =

(~

i)
e,
Fel
pe=)
ot
1>

B

|\

of,

e VDIF (VLBI Data Interchange Format): VLBI t]o]€ ngk ¥ 3 (F 5 dlo]g Ew)

e SmpBit (Sampling Bit): =¥ v E

e Tsys (System noise temperature): A 2~8 & &1

e VFC (Voltage Frequency Converter): 29t S5t H3}H7]
* LO (Local Oscillator): =5-2317]

e vex (VLBI experiment): VLBI ¥5 3 X9

e SCHED (VLBI Schedule): VLBI #5 2=A1& A4S 918 =213

e OCTAD (Optically Connected Array for VLBI Exploration Analog—to—Digital

Converter): VLBl #5§ ofd=21-t]Ad ¥3H7]
e SLURM: g5 7|uke] S8 A 2A1= vjys] T2 1
e MTU (Maximum Transmission Unit): UIEH A Hd] A5 ¢
e IVP (Invariant Point): A3 o] 253 FHFo] v 1484
e H—maser (Hydrogen maser): 2L AA] Al
e PLL(Phase Locked Loop): 917 571(224) F=

e PLO(Phase Locked Oscillator): 94 7] (224

~—

Hk7] 7]

Al 674 F e—VLBI #5S 913 315 &4 7] AN & H&-99

__ 107



e PDRO(Phase Locked Dielectric Resonator Oscillator): 9173 214 4] &3] 31 7]
e Power divider: 9] (4 S}) vl 7]

e USB(Upper Side Band), LSB(Lower Side Band): =3tf], 315 3} oj

e BPF(Band Pass Filter): %] & JE

e YIG synthesizer: YIG (Yttrium—Iron—Garnet) 7]5+e] Al S HFA 7]

e HFP(High Pass Filter), LPF (Low Pass Filter): 2153, St |9 53} IH
® Down Converter: At 3} ¥ 37

e Mark6: VLBI Hl°]H %314 7]57]

e Total Power Detector: A a}d-d ol A7be] &= daf 2159 M71& AEske= FA

e ANTAB: VLBI A 9217 5ol i 35 2= Jurk g3 vl g4

e Comb generator: =3} 8l A3 7]

* Mixer: T3} Z37]

e Vector Voltmeter: Y& Al59] 97d/Hs S48 A

e VCO(Voltage Controlled Oscillator): <t o] w21 7]
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VLBI dlolg 4] 74438} 7l A5 [23}]

1. DBBC3 d1#lol= 5 Ald 2 3A
2. A|% DiFX e—VLBI "7 <

3. AlF Ao dd A28 ds AR
4. I A7) T2

5. T F47] A4 viwd







1. DBBC3 dadol= AT Ald

AA

" [Svsiem under Yest  Stari date,|._gineer ¢

mma‘ﬁk_ii

[ — i’fc., ife /?kﬂ fr.#.zz_cz.f-t Q

= — [Check |Done [Fail |Pass R
Basic system; Open DBBC3 and remove electronics stack, Geobos and PC. ) =4 [ _
~ |Remove V3 power distributor board, = Wl stay fu ¥ 1}
MJu:lmtgmaflm:upmrungharl.mmmodtfyuppurl'nomw. fan improvement L v S
i Remove 2 EL power supplles, PC power supply and cables. ==
Frepare.fdm:k 4Emewmon-blaa21cmlmg.n?ﬁmm' E I __..--"_"'-_
~ Adjust power supplies on the bench according ta phota documentation. g =
_ PowerSupply 3.3¥nom. -8V nom. +12Vnom, +5V nom,
PS1 £3.37 5.0 4./ +¥. fp o AT E -
Ps2_ 2.3 =102 +(2.0 L0 [ = = | B s |
Ps3 i == .
P54

iGheck Vd power distribulor for bad solderings and |nosa sockets

' Bench test of power supplies + distributor + 2 ADB3/Core3 to check cable resistance.

/ADB3ICored block 3.3V nom. -5V nom.  #12V nem. +5V nom.

= Bock 142 +2.32 10 ¢fpf 4502

Bock3t4 43,37 —TW02 +[2-8 +5:02
Blm:kﬁﬂi

Block 7+8

Insert V4 power distributor board,

Insert 4 EL and PC pnwsm:ihsmmdm!n phato documentation,
Chungo 2fuses to a.!.madlumécllrhg __________

Roplmnmsn‘rmm ciblnuﬂlhm'fium route differentiy 1o prevent cross-talk,

Check RF Man for spectrum and i A, L

Check selﬂ:w

Check preliminary TP readings.

Chﬂgs_ynﬂaﬂlzumﬂpmﬁﬁnquanwarﬂiwd

Check frequency doubler + high pass for funciionality and level.

Check for artefacts with synthesizer off.

Cm down nonvusloniot LD .r I_-H amofdm t photo dncmmuﬂon

IFG: Test GeoMo Cirl beard according fo photo documentation

Check RF Qut for spectrum and level.

CnedrﬁFMonfnrspaﬂmmmﬂmq
Ghulcmrmrhwudﬂngs

|Check preliminary TP readings.

'clmlc synthesizer output for frequency and level.

Check fraguency doubler + high pass for funcionality end level.

_Chmlwmﬂhmhabmoﬁ
Check down conversion for LO / HI mdhgmpmmdmummmbn.

Adjust synhesizer level to minimize unwanted mixing products,

EH: [Test Geoblo Ci board acoording to pholo documentation

IS

Ghsd:RFMmfurspwlrumandlnml

| Check attenuator setlings.

|Check preliminary TP readings.

|Check synthesizer output for frequency and level.

|ﬁ1td¢h¢uanqrdmblar+rmhpmlorfumﬁnmlwmﬂmal
'mndclnrumthmilhsynhnbarnﬂ = —
Check down conversion fer LO { HI according 1o photo documentation,

Adjust synthesizer level to minimize unwanted mixing products,

Maount all {8) GCoMos.
Check | modify for mechanical stability.

\ ¥
|

S
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= 'Mdsmmnamﬁfr_m side, extra [al._1ear power swilch

Chack bagrd for the lates! modifications accarding to photo documentation.

'Tﬁ'rnlnaha  SysClk nu!pulun rEar pﬂnst

Filaln (V3);

| Check baard for the latest modifications according to photo documentation.

¢l el )ik A

FilaOut (V2}: @mmﬁ}hmmmmmmm-' n.

|Replace 3x 4 GHz (12V) amphifiers with & GHz (5V) amplifiers.
Check | upgrade frequency doublers.

ADB3L:

|Check board for the lateel modifications according to phota ¢ .

|Wifhen prasent, remove High-pass filter on phase adaplers. Repiace it with a bit of wire,

On this occasion check the phase adapters with the network analyzer.

Mddekhuw-pmﬂlurmphauaﬂmrs mrnamfurs&mlaﬂlf
Craate serial no. mdmgl:luhmrdalnm

330173340

Update firmware in CPLD with latest version lock_281118,

Cl s\

Newlde N s

o

Remove BA regulators and replace them with 204 type according to photo documentation.

mmmmmmmmkwﬁﬂﬁ&mwmnmwmmmym

Create serial no. and register boards in database.

Modify power regulators according to pholo documentation.

Maodify the XADC functionality according to pholo documentation.

Remaove small aluminium heat sink and replace it with large sluminiem or ceramic type.

Create serial no. and register boards in dstabase.

t\“‘

IHZASY-FH2A2 7

Pravide HD made from DBBC3 master.

MFCI ba_ckﬂmshpmmmd correct resistors,

Check [ provide PCI boards, adapters, flat cables

RaplinCI?iJﬂwlﬂ‘lPCl—-?Bﬂﬁlrﬂ Flat cables when required

Verify drivers for ADLINK eto.

Configure COM ports, programmers, USB hubs eic.

LT R

(Insert one functional block (ADBAL + Cored_ at a ime.

Using OCT, calibrate ADB3L aocmi'lg m dnwmerlnruqn Fill in data sheet.

Using OCT, check Core3H for sampler power levels.

Using OCT, check CoredH for corelation amplitudes.

__,_xm' ?*3&' 13y

i\

Repeat that for all (8) blocks.

Using OCT, calibrate ADB3L sccording to documentation.

Using OCT, check CaredH for sampler pawer levels.

33/ TE+3z43%
Dk b

Using OCT, chack cmmmmuﬁwplmm

Using OCT, calibrate ADBAL according to documentation.

|Using OCT, check Core3H for sampler power levels.

|Using OCT, check Core3H for comrelation amplifudes.

LHngOCT calibrate ADB3L according to documentation.

gﬁfz’tﬂﬂjf

3c360 3215 f

ummocr MG&!SH!‘ormphrpmrmnh

Th

Using OCT, check Gore3H for correlation amplitudes.

Block #5:

.Llutngbf-"_!‘ calibrate ADBAL according to documentation,

[Using OCT, check Core3H for sampler power levels.

|Using OCT, check Core3H for carralation amplm

Using OCT, calibrate ADBAL accerding to documentation.

Using OCT. check Core3H for sampler power levels.

Using OCT, check Core3H for correlation amplitudes,

~ |Using OCT, cailbrate ADB3L. according to d ion.

U-.ui'lgﬂCT check Core3H for sampler power levels.

Umnoc check Core3H for correfation ampliludes.

Using OCT, caiibrate ADB3L according to documentation.

Using OCT, check Core3H for sampler power levels.
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Single component tests:

Populate only GCaT, Filaln, Fita Ouf and one known good GroMo

Piace system in test enviranment with 10MHz, 1pps, GPS, broadband noise -4 GHz, eic.

Test GCaT entirely, sample clocks, 1pps . 10 Mhz et

|Check levels of the GCaT Reset on/off functionality for every single clock ine.

N

: Chadc preliminary TP rasﬁ'lgs

Test GeoMo Cirl board according to photo documentation

|
1

FRARGER

{Check RF Oul for spectrum and level, using broadband noise 0-6 GHz

'GhnchFHuﬂhrspedmm and level, using broadband noise 0-4 GHz

~ |Creck attenuator settings.

|Mwmwoumw‘ﬁmmnw and level.

|Check fraquency doubler + high pass for functionality and level.

2B Sor A
ok 9

Gheck for artefacts with synthesizer off.

Check down conversion for LO / HI according to phota documentation.

NS AR

£0

Adjust synihesizer level to minimize unwanted mixing products,

VEI TR e i I8

A0dE

Fiepeiat et forsl 15} GColue,

Test GeoMo Cirl beard according fo photo documentation

Chneck RF Oul for spectrum and level,

Check RF Mon for spectrum and level,

Check sefiings.

Chieck preliminary TP readings.

Check s;rr!l.‘hulﬂr r.\mpul;fnr frequency and level.

Check fraquency doubler + high pass for I'lmc_lEr!alml a_w_g!_l_a_yd_

Check for ariefacts with synthesizer off,

Check down conversion for LO / Hi according to photo documentation.

Adjust synthesizer level to minimize unwanted miding products.

(T

EREREERRE

642

sl sl

B

Tmsmmnwamwdﬂnhpﬁmn umentation

chackR_F Out for specirum and level.
i RF Mo ‘spectrum and level.

'Cmmmmﬂm

b

RERE

\Check prefiminary TP readings.

Check synthesizer output for frequency and level,

42007517 bouree 1

Cmmfmqum doubler + high pass for functionaiity and level.
Check for artda:ls with synthesizer aff.

Cok 40

Check down conversien for LO f HI accarding to phoio documentation,

Adjust synithesizer level to minimize unwanted mixing products.

(Efiﬁixh\\

YT7 -

|Tes! GeoMo Cirl board accarding to photo do dmumnﬂum

Chack RF Out for spectrum and evel.

NEVI I ESEEVENAY

Check RF Man for spectrum and levet.

Check for arlefacts mmm'_lzxu?r

Tror it Jowal

PDljfo

Check down cenversion for LO / HI according to photo documentation.

10l S s

TR NY YL

Adjust synih lewed to minimize unwanted miking products.

A0dE

| Tes! GooMo Ct

P

Check RF Outfor spectrum and level,

N

Check RF Mon for spectrum and level,

Check sttenustar settings,

Check preliminary TP readings.
|_Chack synihesizer o output for frequency and level.

I

 Check requancy doubler + high pass for funclionalty and ievel,

'Check for artefacts wilh synthesizer off.

| Check down conversion for LO | Hl according to phota documentation.

|Adjust synthesizer level to minimize unwanted mixing products.

Tealﬁmmcn'[ board according io photo documentation

Ghn:kRFCl.llformmmmde

S
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Using OCT, check CoredH for col_ition ampiudes, {

_ VLBI "Hlo]H] #4 713} 7] &

7Nk

AT[22H

{Mount &l (8) blocks fogether wilh Filain, FilaOut. - e | =
|Check / modify for mechanical stabilty. = Pis= o
| To check the entire power chain it is mandatory (o re-check ALL the voitages in |
the compieted system, awitched ON, not configured o i | P
|ADB3/Care3 block 3.3V nom, -5V nom. +12V nom, +5V nom, |
_ Beckiez #3137 —ye¥ M7 f’rgi =1 _; ]
|Block 3+4 + —
R M . S— N ——
_ |Block 748
[Do a TP callbration over all GGoMes using broadband nose to equalize Ievia_l-s.__ — =i
. — i
|Load DSC, apply broadband nalse 0-4 GHz, run for profonged lime, check for synch loss. P ==
mzhns:: perlnrmmhaadlnu-luﬂs ) — [
[ 'Load DDC, apply broadband noise 0-4 GHe, run for prolonged time, chack for synch foss. 2 I
i [With DDC, check the CCCM / ADB Reset stabiily. —| =
& |With DDG, perform zera haseline tests = |
Load OCT, apply broadband naise 0-4 GHz, run for prolonged fime, check for synch loss. — =
|With OCT, check the CCCM / ADB Reset stability. | o] [ |
|With OCT, perform zero baseline tesis =1 1= 1
| Perform zero baselina lests with all s in down mmarsionmoda_ _"/f v;/
ADB3L for He o35 / S
M. Wunderlich 2. z2 2z
Sampler: 0 1 2 3 Serial.No
ADB3L#1 offsee 13 107 qz2 1wy
gain 17? 422 q2e A2 ';?Zg TF
addr: F delay g 7 61y 87 a3f
<6 -
ADB3L #2 offset 427~  A{® A7 A %3(74
gain 29 M33  AZS q2° 362475
O kD dy 240 , o = L -
ADB3L#3 offset (3© o7 A2C A A0 22458 +
gain 473 428§ 12C s34 134
ADB3L#4 offset 472G A20 AL§ A2z g?zﬁ?;
gan 435 M2 42§ 439
addr: 9 delay 74 % Y90 J37 ?Gﬂ



— DBBC3 Alo] &, 7%, B, 24| AU & 27
— M Zeto] ol =e] WE MY HE A
— 9] 29A] A=

— 4GHz (12V) 93 3702 6 GHz (5V) Y& A
- g Y 2 At 28 H4

— Hellol el =

— 99 A=A A 2 E S e w2 e
— COM X E ¥ USB 3B 44

— 1pps, 10MHz 7]+ A% HAE
— o Alol= wA|

— CcoMo Z1EE HE HXAE

— RF =9, ZUHH, 7H47], Adatel A &3 2 i 5 84l

— OCT B= H2E (Core3H, ADB3L AZ&¢] Ih9] &8, A4 5)

— A 9 A (AF) B L 297 G

- HE S A=

uzi
jany

[REEdde) 17 @ B

— DSC/DDC/OCT =4 ¥ #5713} &4 #4

— F & Zero Baseline A% HZ2E
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3KR back before upgrade

-5

=
G
Ol
=
]
[
[ 4
¢

3KR back after upgrade
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3KR front before upgrade

3KR front after upgrade
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3KR top before upgrade

3KR top after upgrade
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Core3H before upgrade

Core3H after upgrade

ADB3L after upgrade
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-2 2. AlE DIFX e—VLBI "4

ol

NE DIFX A E 2 E¢8t e-VLBI I 7 &

-

=

0l 2E0HE= e VIBIE 78 HEZ2 DIFX AW (2l s SHAE)MH g T2, BN %
43 20 E g3

dsL EHAH ALB2 Sejong belbi2i= X VLBl 2= OI0IEIE 2™ aidi=0
AMELD USH, 20 52 85 S84 2 J3HE FAGHH S L2EH =20 FIh R UCH
DiFXE= & MHGMA 212 gl MER D Sle= J2del 2T EANHE Adam Deller[1]{2])
oM HEEHD (S8 IEENRAD)E HESO, ISE &S VS 22tHd
HEH SHA Q8230 QUCH

20203 VIBITIOIE B4 53 J=Me H3TE)HAH MS s EHLHE
012504 H=JiE P 2 (Kreonet) 10Gbps 238 JIBI2E 8 HAED M AL L

4 A2 e-VLBI HI 2 E 250 Sejongdt KVN AHOIHIAH 1Gbps R 2Gbps=E ~EC| & 4M
AHOIES] WS HOIE I HIE belbi2 2l S S AEHMH M &AI2te- VLBl & ZE2E
MBS UL S A HIE belbiz 2 S 22 AHE 0/ E5H0 1Ghpse-VIBl= @ SH2E
HEE UL 2Ghps e-VLBIZ HF = HE belbi2 2= A EHLAHY S5 BHE 2SN
OHEEO LB BNSEIHOL

0l = VLBIGI0IE B4 =8 )& W2 H22AE)HA HE belbi2 DIFX EHAHE

SOHOIEE @SN, SAHAHHE =S HH U=6H2 BREE REQIEANE
MEE = UH EUCH HE SHLAH 45 HE Y Kreonet HEZ 013 T 20| 10GE

FUZIMH M M2 ~0Cbpsz HULUCE [t H0IE & HE belbi2 DiFX

SHAHE NESHH, HE 1712 KVN 320 M MEEE= 2 2Gbps QIO E(Z 2Gbps x

4J1=8Gbps)E S AU2ZE HAUE & UL

HESHEE= YOA0CSE ME SHACE ARSI SY5HE 202, MBS L KN
AH0IS2 Marks JIS 71004 B4 HI0IE AESS AE50{ e VLBl S == 01550
2 YR Mark6 IS SFH SIM0IER NE SHAEE AS2 U VDIF
HOIEE C42 108 59 21 AHWMMHE B 24 S0 YR 47| x 2Gbps(S
8Gbps)2l S EZ OIEEOZ MU

EHES SHE 6l belbi2(d A iptables JI 8t E T EREE AESHED. Iptables 7 12
EHZEANY VDIF AEEE SCHAHHA ZINUE LEZ HEGIES S 32T M,
belbiz2| DIFX 25 S5 B8 E 21# « UMD, EEFSE 2Gbps e-VLBIE 7 &
JIgHOl A REIASE HYsALL
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= At

1. HIZ DIiFX A ti(belbi2) &= 3
1T1HESI 2EHOA 3 3
1.258H MEX &3 3
1.3 eVLBIZE F/ belbi2 B3l &5 4
1.4 OpenMPIE 25! belbi2 2 3}= & X 4
1.5 DiFX 2 E| I AE [ Al Xl (Multicast Messages)Hl CHEH 23l & X 6
16 #=2 47| x2Gbps A UHEIE ¥5 CIOIE ASE L0 HAE 95
Aol &5 7
1.7 #== 4J| x 2 Gbps e-VLBI 2 & 2| 8
1.8SLURM £ & 9
1.9DIFX 83 9
1.10 Mark6 2IE212 *MTU" Z 2 &8 20 10

2 8=s5F 11

3. £ A7 e-VLBI 22 X2 13
#=32 37| x 1024 Mbps HI~E 13
== 47| x 1024 Mbps HI-E 14
Z=2 37| x 2048 Mbps HIAE 14
2= 47| x 2048 Mbps HIAE 14

#0228

2
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1. K13 DIFX At (belbi2) & &

PENAN P2 2 AH S(M-n3)T M £ S(nd-n6) B 5 = (Head) == belbi20il A
HFE OIS Bebhiz S A SHARE AN 2=0l RSO0, 01F bebi= 10Gbps
Kreonet B0 SIZS SIS S5 ASIASH, =0 8 ASS ISHH 2SS0

11 HESD UHBOIA EF

HE 10Gbps UEF I 2IEHHO| A= MTU H3 0| 15002 Z SHIHAURUCH WI0IA F d=
EHAE FACHH MTUE 900022 & AFCH

belbhiZ2é ifconfig p3pl mtu 2000
belhiZé pdsh =w n[l=6] ifconfig enpl75s0f0 mtu 9000

202 HE SHAHS2 10Gbps WERI FIELAMTUEHEZS 15002 HHUSLE HH
SH2HY 10Gbps WERI UHMHOI AN CHE MTUZE 900022 88 = T L0
s UL OELEHOZE= MR SB3HAM 42849 882 236 AT M8 = UL
belbi2{p3p1 210.110.232 5/25)2 HE24 P 1 E 4 LE = nl-nblenp175s0f0
210.110.232. 0624, xx=21..26)21 [ H2(2 ) A2 LW 222 ZHOI0F LTS,
ctREE E BEEHEE bebi2llH A2 83 = S FEEA #UALL

1.28SH S i €3

cls4 S22 58 @58 HUE Fd MESH:= OpenMPl= 28 52 EE
DHEJIESSHSLE FH# MESHIIE belbi2?] IR = BE TIT1E MBS DidtA
SSHAE MY JdEHHH CHS W 20| 248 sEHH

<tnl...né:/home/difs/ ashfconfigss»
§#§ Added by JanW 2020-12=-05 so that OpenMPI mpirun is be able to
# launch processes on belbi? (nl-n6 hawve usual 55H port 22, belbi(2) has port
7171)
Host 210.110.232.5
Port 7171
Host belbi2
Port 7171

OIZEBCZ belbi2® S1EH0 W3S AEE MSE + UM 2= nl-BHA AREE

CI0IH =& EHEZE Hel8H) A6H0 8HE TCPEE 2289 HHIEE TCPEE MM E
CHAI ZIE 84 OF SHXI B, DiFX 'S 01 210 Belbiz®] JIEF ECZ @ES AR E N26HH
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MW= UEN ANS YIEOS K= UL DA DIFXE ISE O, 12
SSH AFE T R4S S 8E MEZ RIAIHOF B0}

belbi2f yum install iwpmd rdma-core
balhi2§ pdsh =w n[l=6] yum =y install iwpmd rdma=-coke

belbi2$ yum install librdmacm compat=-openam=liba librdmacm=-utils
balhi2§ pdsh =w n[l=6] yum =y inatall librdmacm compat-opensm=1iksg
librdmaem=utils

1.3 e-VLBI= 7 & belbi2 25t5 £5

belbi22 2 E1S = rt_evibi Al 2 & 2 (5 Xl: fetcffirewalld/servicesirt_evibixml)E X2 5HH
CE 20 EF &AL

<?sml wversicon="1_0" encoding="ucf-E"3>
<garvice>
<short>Real=time aVLEI</short>
<description>Real=-time eVLBI testing UDE/IP from KWVN Mark€s sending to
ports 12000=-12003, 13000=13003</descriptions
<port protocol="ndip" port=*12000-12003"/>
<port protocol="udp" port="13000=13003"/>
<port protocol="udp" port="14000=-14003"/>
<port protocol="udp" port="15000=-15003%/>
<protocol value="udp" />
<destination ipvd4="210.110.232.5/24"/>»
</aerviced

4 A2 e-VIBI &2 HEIE FITH belbi2 5= = == Sejong 2 KVN AHI0| & |H= KA
H0IH AEZE +415H= 10Gbps UDP/IP VDIF EZiE U L EZ MBE 4 UEE
S0 ELL 01 E Atk A = DIFXD) belbi2fl A = & S HOF SHCH 012 HE
SLURM(ZH ~H B REE FI8 23 E )= "belbi2,n1-nE"E BHE], ZE SLEE
MPI 22! TCP E S E IS a0k 801

1.4 OpenMPIZ 7| & belbi2 2 5t5 £Z

DiFX A E8 SEHAH 2 Y MPILEME SHETHT 0 belbi2?t BAEH L=
n1-n62 TE WG ENHLS GISOIEE MEZE 87 288 S UsSW 20
ZJak s

belbiz$
firewall=cmd ==-zone=external ==add=-rich=rule "ruole family="ipv4" source
address=210_110.232_ 21 accept' ==-permansnt

-
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firewall=cmd ==zpone=external ==add=rich=rule 'rule family="ipw4" source
addresa=210.110.232_22 accepi' ==-parmanent

firewall-cmd =-zone=external =-add=-rich-rule 'ruls family="ipwd4" source
addregs=210.110.232_23 accept' =-=-permanent

firewall-cmd =--zons=external =-add=-rich-rule '"ruls family="ipw4" scurce
address=210.110.232_24 accept' ==-permanent

firewallsacmd ==-zone=external ==add=rich=-rule 'rule family="ipwrd4" sounrce
addrege=210_110.232_25 accept' =-permanent

firewall=-cmd =--zone=external ==-add=rich=-rule "rule family="ipwv4" source
addregs=210.110.232_ .26 accept' ==-permansnt

Eoq 95y 0 £EEH AT H2 pebi2? == 242 non-SSH EE 0
IHHELICH O] 3% OpenMP! mpirun2] 25 M A Kl &= "[n1][[39270.1].1]
[bti_tcp_endpoint.c:818:mca_btl_tcp_endpoint_complete_connect] connect() to
210.110.232.5 failed: No route to host (113)"2t 2 0] 2 ESCE 0| FR0le= 92 2ae
T 2 2 belbi2(l CtAl = SoH0FELE

2 0EE JEQ BHIEH =2 UMD BHEDH firewall-emd 2 E 0 A
*-.add-port=<firsl_port>-<last_port>tcp"S MEGI0 IES W= HIAZ HEH & & 2UCL
G 2t 0] stackaverflow HI Al S 0l M BIOHEH 2 H 2 openmpi-mea-params.conf T} 2 2
+EoH HEHE S ULH

You can limit the port range in the openmpi-mca-params.conf (from that link:)

By default, two files are searched (in order):
$HOME/ openmpi/mca-params.conf: The user-supplied set of values takes the

highest precedence.
Sprefix/etc/openmpi-mea-params.conf: The system-supplied set of values has a
lower precedence.

The following settings appear o be relevant for the used pors:
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MCA btl: parameter "btl_tcp_port_min_w4" (current wvalue:
"1@24", data source: default, level: 2 user/detail,
type: int)

The minimum port where the TCP BTL will try to bind
(default 1824)

MCA btl: parameter "btl_tcp_port_range_v4" (current wvalue:
"64511", data source: default, level: 2
usersdetail, type: int)

The number of ports where the TCP BTL will try to
bind (default 64511). This parameter together with
the port min, define a range of ports where Open
MPI will open sockets.

MCA oob: parameter "oob_tcp_static_ipvd4_ports" (current
value: "", data source: default, level: 9 dev/all,
type: string)

Static ports for daemons and procs (IPwd)

MCA oob: parameter "ocob_tcp_dynamic_ipv4_ports" (current
value: ", data source: default, level: 9 dew/all,
type: string)

Range of ports to be dynamically used by daemons
and procs (IPvd)

See ompi_info —-param bl tep —-level 9 and ompi_info --param oob top ~level 9.
Setting these values should allow you to limit the port range that OpenMP1 will attempt
to use. But | am not quite sure how this would improve your security? Most attackers
would be able to find any open port range? It usually is more important, what is
actually listening on those ports, isn't it? Better move your firewall outside your cluster
and make be sure of which services are listening on the open ports.

1.5 DIFX Z E|3§ A E Bl Al XI(Multicast Messages) il [H&t
Al HF

DiIFX ATEHHE S 2HCE +860, 2= 2FE 006 0, HOIEM CHat

It S Al (weighting)= ¥ 015t 1, T &(playback) 2 X[ 2] A S0 &t LIES ZEINAE
[H Al Zl{multicast message)E ESEHLH QI8 M A Xl = YEE O Z DiIFX REE
errormon2, statemon, mkBmon, mkSmonE SiHA ZLIEHE & « RO d=E =2 =0A
GIHE HAITIE &5 ™ 1GbE 2 10GbE QTEHHIO| A2 S HH HEIHAE
ETE LSO 20| & S8 0F 8L

belbi2#

firewall=cmd =--permanent =--zone=external =--add-rich-rule="ruole family=ipwv4
destination address=224 0.0.0/4 protocol walue=udp accept®

firewall=cmd =-permanent ==-zone=trusted =-add=rich=rule="rule familyp=ipmwrd

destination address=224 0.0.0/4 protocol walus=udp accept™
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DiFX MAZI 20 Oigt HESHAEE= (S 20 2152 omping % EIEIE 01 =5H0
HAE® =+ 2UCH

balbhi2$ yum ingtall omping
belbiZf pdah =w ni=-6] yum =y install omping

difwfbelbi? DiFxk=-2.5.2 ~» omping -m 224.2 2.1 =-p 50201 belbiZ-p3pl
ni=-enpl7Ss0£f0.cluster

difx@nl DiFX=2.5.2 ~» omping =m 224.2.2.1 =-p 50201 belbiZ-p3pl
nl=-enplT5s0£0.cluster

05:03:37.253932 IP belbil-p3pl.50201 > nl-enpl7550£0.cluster.50201: ©DP,
length 45

05:03:37.254938 IPF belbiZ-pipl > igmp.mcast.net: igmp v3 report, 1 group
record (=)

05:03:38_ 150966 IP belbiZ-pipl > igmp.mcast.net: igmp w3 report, 1 group
record (s)

05:03:38.255084 IP belbil-p3pl._50201 > nl-enpl75s0£f0.cluster 50201+ UDE,
length 45

05:03:38.2%96203 IPF nl=-enpl75s0f0.cluster 50201 > belbiZ-p3pl_ 50201: UDE,
langth 45

05:03:38.29634% IP belbilZ-p3pl._50201 > nl=-enpl75s0£0.cluster.50201: ©UDE,
length &4

1.6 2== 47| x 2Gbps & X2l E F& HOIH AEE
clCiOI i8S S8 &ots &3

#Z X OZ Kreonet 10Gbps B 3= HIZ 25~ SHAC 0 = 8-0Cbps M2 S8
e

EQ_EHE.EEIEEW beﬂ.‘-ﬂkltﬂ KM= DIFXHO = 5[4 6Cbps oS5t "2~3.)]

) 1 = i) B SIES SIOIFSC M belbi2 HH It
belbi2 EIS.E_.E_ *EE‘J.:!E QEE 431—1 2Gbps Ol 0| E (= ~B.2Gbps)E 4 &1 50| DIFXE
AEH S M= AR B HP sCie HE OIS ALCH

3 X1 24, belbi2 2 n1-62 10Gbps Kreonetll] 2 E& S 10G HIERD 2FITN
A MEN 2 2==(station)i A SHZE O0IEH 2EBE OE =2
clCIZ &6t belbi2(l A 2 H6H= 2212 |S6HE SHSSEM, 255 47| x 2Ghps
CIOIH AEE0 et dAZte-VIBIE S2EHCIE HER UL 0|2 AW s2
SdAEHNME OIS Z2 & JH1) 2EE 0% = UL

1. Kreonetll| A belbi2 O] 2|0 it 0142 SAH L SH (2 95 UHAS
HEHD 00 M2 2 BRA(BST)0| WHS (eg, MarkB)ll A =25/ &= C0IE
AES PE EFHAHU,
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2. Bebi2liMd 25 AX22 HOHE SHAHE IS =5 #HESE IS
FIEt0 iptables/2 54 AECE A E & UL (O, 2 == HAE
Hoe A2EF IP= W EE| belbi2Z & )

0 S, FHMSEY T2 OSH 20 A L8 IS belbi2ll ZE50f 2ZI 47 x
2Gbps & AI2t e-VLBI & 2 X2l 45 HAEE $¥aUCL

belbiZd
firewzall=cmd ==-zone=externil ==-add=rich=-rule *rule family="ipv4" forward=-port
port=12000 protocol="udp® co=port=12000 to=-addr="210_110_232_21""*

firewall=cmd ==-zone=external ==-add=rich=rule "rule family="ipw4" forward=-port
port=12001 protocol="udp"™ to-port=12001 to-addr="210_110.232_22""

firewall=cmd =--zone=external =-add-rich-rule 'rule family="ipwd" forward-port
port=12002 protocol="udp" to-port=12002 to-addr="210_110_.232_23""*

firewall=cmd ==-zone=external =-add=-rich=rule *ruls family="ipwd" forward-port
port=12003 protocol="udp" to-port=12003 to-addr="210_110_232_24""

firewall=cmd ==-ligc=all

LT E 12000(KVN S 2t 2HEILF HI0IEH AEE)HAH EHZ2E= UDPE £ EnlE, BEE
12001(KVN S & OHHIL CI0IH AES)E 5 n22, T E 12002(KVN M A CHEILE CGIOIE
LEZ)E CEndCE TE2003(HIEFFFUME HHU OI0E 2ET)E 2= ME
dgdll

MBS #EE B0 HM g2 M 28 B active)E =& UDPOIDIH 2EBE ZF
S0 e AES"MES(new)" HI0IH 2EEHE B0 IECICL U= 0
LEY ALE ES0is ST HEG S U= AEEE NE LEEE STREDDION
MEE DT AC0HED T =t

AWA 2 WEm FUE SNAIID HALE SOIAY 02 FJE Y0

belbi2f firewall-cmd =-=-reload

1.7 2== 47| x 2 Gbps e-VLBI &4 22|

DiFX2] va2d T2 2] OHEILY DATASTREAME 01 SE (LA )Y 0O HI0IE 2ES0
He Sel2H LEZ @50 SH=TE JI=EL 01 ®ISi M 'machine=<hostname>*
SEMSE + QUL 24 JNE8 A0S AEE D28 datastream 2 E 2 S0 20

ANTEMNA KL | datastreams = dsgC
ANTENMA Ku | datastreama = dsEu
ANTENNA Ky | datastreams = dsKy
BRNTENNA Kv { datascreams = dsKv
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DATASTRERM dsKt { networkPort = 12000 UDF_MTU
DATASTREAM dsFu { networkPort = 12001 UDF._MTU = 8260 machine = n2
DATASTRERM daKy { networkFort = 12002 ©UDF MTU = 8260 machine = n3
DATASTREARM dsKv { networkPort = 12003 UDFP _MTU = B260 machime = nd

B260 machine = nl

1.8 SLURM £ &

ME 2=s2 SH2H0E 0100 SLURMOI FHSIHRAL, ME FIHE L =2 e-VLBIE
Tl 2HE S SLURM IHEI & "evibi®Ml =25t04 S 353 0

7= 3043 (H “evibi® IHEl & {belbi2 2! n1-6)HlA #M X0 EZ2 13 T = DiFX e-VLBI
HIHAE SFa ASHH OGSl 20| 'salloc’'s ME5HH #(shell) 2t IHA
& S (allocation)= & 4+ JULCHL

difx@belbi? DiFX=-2.5.2 ~> sinfo =-o%C

CPUS{A/I/0/T)

0/7304/0/304

difx@belbil? DiFX=-2.5.2 ~»> salloc =-p evlbi =-ntasks=304 =--nodes=7

difxbelbi? DiFX=2.5.2 > cd fhome/difx/fevlbi/sejong2020dify/mpiBanch
difx@belbi? DiFX=2_5.2 mpiBench> mpirun =np 7 =H

belbiZ=-p3pl, nl=enpl 1520£0, n2=enpl 7520£0, n3=-2npl 7530£0, nd=-enpl7520£0, n5=-enplis
50f0, ne=enplT5a0f0 Sabspath/mpiBench sj2 =b 32k =-e 64M -t 10000000 Alltcall

1.9 DiFX £&

e-VLBI DiFX & 2 &2l E FGi( salloc® & &5t L shatch HiZ| HE = S#E56HI] 78
B SIS 0L

export DIFX MPIRUNMOPTIONS="-=-report=-bindings =-=-mca btl tep if exclude
lo,eml,ethl =--mca mpi yield when idle 1 =-mca rmaps seqg =-=-map-by node
==hind=ta nona"

S SEM A ‘tep_if_exclude'= 2 SA0| 10Gbps UER I DHHOIAE SaH
OISCITISS 517] HI5t01 1Gbps ERI OEHIOIAE TSIES AB B0 BHAY

S 50l A ‘~bind-to none’ & & [ & ~bind-to numa'S ALE 510 (2 3042

DI OIS 6t DA U TEHASE S IONH HINITAILY + UL AW EHAE 2T
numa &30 (2 DIFX & 2 M2l 852 3 #0I7 2= 2OZ2 BIHALL

JER I XZIMAH B 2EE 25 HEE ZF OIFX 2 HAE «=88t= AFHe=

DiFX/OpenMPl .machines I 2 E DiFX genmachines= S48t & M2 E T EHLL
SHAIEH & A ZHe-VLBIY T2 = vex2difxl A 88 THYUE AMETH0F 210 e-VLBIZ
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&2 DIFXJL startdifx 2 E Sl Al S &I genmachine(] vex2difx 7t Y28 F7H
OHEH SHAL B8 0 ¥ < "startdifx --nomachines” 58 = F 61 0F 2HCL

e-VLBIZ| FF, UDPE S6ll VDIFE +418H= ELE=v2d QI0IE 2E& H &0
TIZEIHOF SO ESH 2 RE S5 v2ad TR Y ®9 & 4 global section)H 113 =M 0
2 E =0

machines = belhi2, nl,nl,ni,nl,nl,ni,nl,nl, ni, nl,nl, ni,
nZ, nZ,n2,n2,n,n2,n2,n2,n,n2, n2, n2,
n3,n3,ni,n3, n3,n3d,;nl3,n3d,ni, n3,n3,;nd,
nd,nd, nd,nd,nd, nd, nd,nd, nd,nd, nd,n4d

nThread = 1

nore = 53

= 35340 x2048Mbps2 H2 2 4501 2 U2 £ E 232 USH 200

machines = belbi2, nl,n2,n3,nd,n5,n6, nl,n2,n3,nd,n5,né, nl,n?,n3,nd,ns,né,
nl,n2,n3,nd, ns5,n6

nThread = 4

ncore = 53

&1 Z machines=._ 2| 2} |5 T2 §HLH2 DIFX mpifxcorr = 2 Al A0 1S 810

Ol 2 = Belbi2Z IS8 2= 40| x2Ghps & Al 2t e-VIBI 22X 0 (HE A5 45
2 DiFX &2 &2l &0 Chah =5t

1.10 Mark6é J|=J|2] “MTU” E= £3 =X

MZE belbizel =4 EHAHE ONEE DiFX e-VIBl & 2 X2 HIAE 20K BEH KVN
£H& = (203.250.156.0m) Hl A belbi2 2t Mark6 10Gbps WIES 3 QIHRO| 2 AHO12
WERI IZ MTUE= O EH 9000HHIEZ HEEH S0 =

HOEE « &8s 20 H(H: DIFX, vdiftimeUDP) ES 858 28O ® 2 MTU
IEHBOI A0 BRSO 0128 QIO 2482 AHZ CPUHE dS2% 0GHH =2
SE WA S5 E HSECE VLB U= A A9 HOIH AEZY 2ZEQ (=
8192801 E(8224H101 £ UDP)2 VDIF S8 JJ1E AHS ECE 0= 90002 MTU# O
OtLigt 2222 HEHSH SH2H=VIBIGI0IH 2E2Y ST=H HE6H, 0E S
UDP AEE S Z[H 8Gbps2 ST Z HIOIEE &8 4 2UCH

deit EE H2E S0 H0IE 3 KYN 2= = (0 vdifstream I = 13)2 Mark6Hi A
HECH Q= S, 0kl 2 201 Mark62] belbi20l T & 2= MTUJH 15002 2 24 Ghi=
s 2ALLL

operfMarkf=-US=-1:~8 tracepath 210.110.232.5

10
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I: Marke=-U2=1.kreonet_re.kr .047ms pmtu 1500

OIGH Mt HiZE belbi2 DiFX AHHIME S35 S#E ITENA 80% 0212 228
IOE S BAIHR L, vdiftimeUDPH M= 3! 240 2H LEBRSE E +
L

DIEE KVN 25 HI0IH 2EZ2 UESD SIEH 02 &M A2 MTUS000 ZE0]
150022 210 == H0I S HAEA SRE, 012 ¢ 22 Marks
NEINHAHL HEW D, Kreonetll 28 HEE (S HUE AL -HE SH, KVNH A
AHESE D 2lE OCTADLE HIZ2 DBBC3 & = KVNZ| ADS-1000/FILAT0G Al &8 -0 A =
ST S OFOE BHCE

OiEH AEIOZ HUSG=MTULS U BUE 2ANSCE +E6HH HHY
MarkB0| A E &6t AUs 0B 2EQISYE Ha8 D UGS 20l Y Mark6ll A 22
FRAIE E Al(flush)AlZ! CHSH QIOIE 2E2IZE ChAL A ZER0F 810

root@Marke=-0S=-1:~% echo 1 > /proc/sys/met/ipvd froute/flush
oper@Markf=U5=1:~5 tracepath 210.110_.232.5

I: Marke-vus=1.kreonet_re.kr .05ims pmtu 000
-

-
Dol =k
10GhEE S EXHAH W HINH EES2 2E L EN10GARINESHOZEZE
T2 QOIEE MS5H= 2T 0|A mpiBenchE AIZ5101 1 SSE HIAS SHCH 0/
siet HE¥E OGST 20

¥ eXport MPIBENCH FROG=/home/difx/jwagner/sejong2020d4ifx/mpiBench/mpiBench
5 export OMPI_MCA coll="tuned

§ export OMPI MCA mtl="psm

% export OMPI_MCAR btl=tcp,self,sm

% export OMFI_MCA oob=tcp

§ export OMPI MCR btl tecp if excluode=lo,ethl,eml # excludes 1GbE iface,
keeps belbiZ pipl and node eth2 106 ifaces

T2 3 belbiz n1-3(2 A E 47H). belbiz® n1-6(ZAE 67H) 22 HAE 852 USH
20k

S mpirun =-np 4 =H belbil=-p3pl, nl=-enpl75a0£0,n2=-enpl 75200, n3=-enpl?520£0
$MPIBENCH FROG -b 256k =2 64M -t 10000000 Alltoall | tee oub.LXL

§ mpirun =np 7 =H
belbiZ=-p3pl, nl=enpl 75s0£0, n2=enplT520£0, n3=anpl75s0£0, nd=enpl 75200, nS=enpli5s

s0£0, n6-enpl7530£f0 SMPIBENCH FROG -b 256k -e 64M -t 10000000 Alltoall | tee
out.txt

11
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HSZEE 20+ ~100MB/s 32 A0 AV AZDFXE =S B 1402 33
HO3LE SHAEHS 2HAE6LE SAHAH ¥ 10Ghps CIHHO A0 fl= 23 6
EdAHNM e-VLBI EHE SE M DTt MTUE 15001 90002 S G B AES
2ite= OhS 20

MPL Per-host rate (MB/s) Per-host. rate (MB/s) Per-host rate (MB/s)
Msg 4 hosts: belbi2, n1-3 T nodes: belbi2, n1-6 T nodes: belbi2, n1-6
Size mtu 1500 mtu 1500 mtu 3000

32kB 673429 960.150 1088.433

64 kB 757 638 966922 B4B.GTS

126 kB | 977571 934303 915.573

256 kB | 1198.286 1407 242 1071.699

512 kB | 1431.238 1568.577 1344 174

1 MB 1564 454 1671.023 1720.343

2 MB 1577.994 1462.780 1012.316

4 MB 1512.070 1447 408 1021.371

B MB 1620.021 1518.103 1069.911

16 MB | 1853.681 1742 082 1237.450

32MB | 1921.193 1786.694 1363.823

64 MB | 1951.620 1820.052 1633.729

S Te T ABOIDCSTN MHEC2 T2HAL BH IEFSMPIISH O B
CEN}TRE AR - TS BHAH SS9 MTUTHG000HH0IE 2 S48 ZR(0:
SHAH SE2 eVIBI AE2Y) - [ UL JENE EFHD BIHOZ SAEY
018 3 =S = B~15Ghps % 2 O InfiniBand 7t 2101 = 018 5| 8Cbps A AIZH M DT YE
KRN SERE HSHACL

I E S = 05U Micro-Benchmarks( & - hitp/imvapich_cse.ohio-state eduwbenchmarks) 2]
osu_bw(=HEHE) F oosu bw(HEENZE = AN IESE s 20| BIAE GHELH

MPIPRRAM="==report=bindinga ==mca btl tcp if exclude lo,eml,ethl =--mca
mpl yield when idle 1 ==-mca rmaps seq ==-map~by node =-bind=-to none®
CSU_BW=/home/difx/evlbi/sejong2020difx/csu/bin/osu bw
CSU_BIEW=/home/difx/evlbi/sejong2020difx/osus/bin/osu_bibw

mpirun $MPIFARAM =np 2 =H belbil2,n2 OSU_BW -m 262144:67108864
mpirun SMPIPARRAM =-np 2 =H nl,n2 §OSU_BW -m Z62144:€7108864
mpirun SMPIPARAM =-np 2 =H n3,né §OSU_BW -m 262144:€710B8E4
mpirun $MPIFRFAM =np 2 =H belbi?, ni S$0SU BIBW -m 262144:67108B64
mpirun SMPIPRRAM =np 2 =H nl,n2 SDSU}!IEW =m 262144:67108RE4
mpirun $MPIFPARAM =np 2 =H n3,né 505U BIEBW -m 262144:671088654

i JEA] 220 et ISt HIAEE |l ¥ A8 FH= S 20

Msg Size | Osu_bibw bidir. | Osu_bibw Osu_bibw | Osu_bw single

(Bytes) |n1-n2 (MB/s) | belbi2-n2 n3-né n3-n6 (MB/s)
(MBJs) (MBIs)

262144 | 122246 1214.56 1221.92 1206.37
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524288 1230.05 1227.33 122924 1221.20
1048576 [ 1233.32 122517 1233.51 1230.30
2097152 | 1233.35 1185.71 123376 1232.77
4194304 | 1218.55 1148.71 123378 1180.65
8388608 | 1195.77 1110.18 1215.12 137.97

D& OSUMIZIOIINA HEHE HOIH S = ~05CGhpsT 2l 2 H ST = 8.8Gbps0I Lt

HUZ syscl HH = M I501 3N B2 = EASH, mpiBench Z20H= d=
S AEMCHANI 37 S0 S AHLHS 2EI HA RO 22 05U BW

H2it= HABES «EH I SHEEUHNED US A28 2. eyscl ZES S50
AEEYI0E NM2N = FAT S0, JIEsyscll 230 BEE Aoz BPEEUCH

3.4 Al2+e-VLBI & 2t 2

vdifstream= AME 5101 VDIF CIOIEE 222 AS2|Ust= R Mark ZH% HE
DIFX 2152 221 A (belbi2)E OIS 5101 A A ABHUE BIAE 235D, bebi2ti A
A% ! statemon @ errormon2E A B2l NMES SUHS A0, 0 HAEE ME
DIFXJt SAUAE W6 T SHAES JIE SS M40 015 S0IQ= R OI0IE
Warel 24 20| AEE 2|0 4BH HOIH IS BE6H=T OFE
=H5HR0t

DIE 7 HIE DIFX 22 XA 25 VLBl &5 AHS(VEX) 448 2Jd8ER
DiFX(v2d) EE25 MU= 460 +3610 HOO0ESHO. B0 482 VEX & vad
BEFESEHTY OOH AEEH0 2= 1. 431Y x512MHz 2 3 1 1671 2 16/32MHz &
QoI 2EZ 230 ULk

AT P 23 3~47] x 1024Mbps F = 2048Mbps, = & 3Gbps~8Gbps2 2 AH
U C 2 HAEGUCH B AN D DS AN 0ECE SHHI Y AMS
PZOZ Heldts HOE FLAUML

#==3J| x 1024 Mbps HAE

Ol SEHS JIEHCE1AETHA +88te-VIBIHAED SYE A2 HOHOIE R
belbiz DIFX 2l 54 SdAHE HOIH &4 S0 & A2 e VIBI 4B HAUN LS HEE
S HEL MO B10Z bebi2? iptables J1F EiE THEH S BRaHA B

CHEs DIFX E2H & A= (v2d THE nThread=<nr= Of JH == )0 CHoH & Jt3 B FE
dIOHEE AT HSUICH Oleie 20| M 2XCl S3E ol HEFESE SHR2E
HOIEH S== 0tEH0IYD, BEE AdE = A2 EHS0H 2 U017 HEM,
AEF 2O HEFH BEAUCH

machines = bhelbi2, nl,n2,n3,nd,n5,nE, nl,n2,n3 nd,ns5,n6, ni,n2,n3,nd,ns,ne,

nl,n2 n3,nd,n5, nE
nThread = 4

13
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5= 47| x 1024 Mbps HAE

Ol 8% EBH1RHET I < BE 1024Mbps e-VLBIZ S5 XIS, =2 40| E 0125101
MBHIE 4TE A D, 2 0= belbi2i= = 4096Mbps] 2 AI2} eVLBI HIAES
HBROS 4 WHAC. AN SUS v2dnThreadsE AISSIACO, HOIE 24

o 5Tl AT

2= 37| x 2048 Mbps H A E

IREE 0N QIMO0IE E71 018 HEDFX 2SA SHAE HHMWH AW,
2Gbps(2048 Mbps) e-VLBI 4 2 H2| 452 HAES69CH 233 30| x 2Gbps e-VLBIK A
ZUERD EAT S5 = ~6.2GbpsACD. 2232 37| 2FH GIOIEHE 4 & 5H= DiFX
T2 MAZ QIS belbi2 CPU 250t A U8 SH ABED USSE 3018 & AN
iptables 71% I3 EQT SI0IE MM S LSHH DHAACH, B O0IHY
SAE YUCL OS2 0 HAEWA MBS v2d 83 0I0

machines = bhelbi2, nl,nl,nl,nl,nl,;nl,
nZ,n2, n2,n2,n2,n2,
n3,n3,n3,n3,n3i n3,
nd,nd,nd,nd4,nd, nd

nThread = 1

nCore = 53

T &t v2d DATASTREAM machine=<hostname>= O 0| E& F belbi2ll A SH2H

=& HELlE= iptables M2 S AESHE 219 43S QHOIE 8 F 2533 x

204BMbps HIAE & HEEITELH 1 230 iptables® 2 "HI0EH E&" 22 HAE QI0H
A QU EECE SEENCH, 0 I v2d T2 32 OIS0 204

machines = belhi2, nl,n2,n3,nd4,n5,né, nl,n2,n3 né,ns5,né, nl,n2,n3,nd, ns5, na,
nl,n2,n3,;nd,nS, né

nThread = 4

nCore = 53

2= 47 x 2048 Mbps B A=

232 47| x 2Gbps(2048Mbps) e-VLBI Hl A E0f| M = iptables S = = 51X 2 1
ABHAS VHE IS, LJHAT MHE UL Y¥SE STOSAC. S ~6.2Gbps
EOIE 22 0| ol DIFX CIOIEN & T2 HA D belbi2til P 2 F5tE
OFIIAIZED MBOICL 2 AMS HS 10X B2 CIOIE 42H2= 2 88 20l
0| SIAXS, 0/F CIOIE 2401 S8 AR E D DIFXE BHE 2= HOIE
$LE SEHAANA RS STHAT ST BHOL

SIS 2 A &S E iptables Zt& BEH = & 0l% & 55 8.2Gbps2| & A2t DiFX
AU D108 AU SUHOIHOZ DEEGUECL O0E & T8t 8 5 HU20,
HIOIE S 3= 100%TCH

Ol BEE 28 ALS KN 2ZIHA HE0E= VDIF LESE belbi2ll A S 2H
TEnl-n3ZE BEHE L HNE QO0EH AESE bebizlld ME BELSULL F0E

14

-
S

_ 133



HZEOOH ~AEEE belbi2Z HAUX L = ndZE HE AEUAH 2 2EH Gie=
HAEL «¥HE0, 5 I2 25 25 U0IH 4 20 &2 X0 I#SH HBEE
SHOIGHEHCH O] I DIFX MM S EdAH = E 22 SFHE2 LIS 20L

machines = balbi?, nl,n2,n3,nd4,n5,né, nl,n2,n3, nd,n5,n6, nl,n2,n3,nd,ns5, n6,
nl,n2,n3,nd,nS,ne

nThread = 4

ncore = 53

DSl d=s 53 Y AEEN, 200 HA A WY =52 F06HH 450l 2 2d0l= &
M belbi2 DIFX 2l sS4 SeiAHE 018 SH2AH 22| 4 x 2048Mbps 2 Al 2} e-VLBI
HIHOIE 2 88 + USE HOSEHOE B, 253 47| x2Gbps e-VLBI2 I % belbiz
MBS HEHE DS FI5HH 2 A JI=E iptables 21519 D ED BHEHE
AHS 5 0FE SHCE

= o=
;él __’I_ TR il
[1] The Publications of the Astronomical Society of the Pacific, Volume 119, Issue

853, pp. 318-336.
[2] Publications of the Astronomical Society of the Pacific, Volume 123, Issue 901,

pp. 275 (2011).
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= 3. A% A4PAT Ax9 A5 AR

MZ viBl HOUHEA A2 45 X|®

Status report 2022 of Sejong 22-m radio telescope

1. Introduction

O] 2M0M= I EFEX|EA HF FFEASELE 22-m HOYAE (28 1)
K (22 GHz). Q (43 GHz) ¥HiE CHY = dE5 XEE 7|=8CL

ME 2FSXBASUEH 22-m HOIYAE (hereafter MF LAH)2 FA| HPE
F SHoR HEAMNM HEE 22m A9 FO PHLUE S (2 GHz), X (8 GHz), K (22
GHz), Q (43 GHz) Ui¥S #=" =+ GQICh 0 & s X #HE C{¥E A VLBI
8= v B +H¥E SHo=z i fon, K9 Q #He s ZHIAJY
2UZ|0|E ot HE VLBI?l KVN (Korean VLEI Network) 3 EO0rA|0} VLBI®! EAVN

(East Asia VLBI Network)}2| B& #5E #&] 1 Hot =477 HE U dX| =g

mpatM, K/Q band CHY VLBl #52 98 MZE SMYYE 4s0 U8 21E
X®7 LasiH, 07|t 0 45 XE 58 208 HAECL
S, BN NF BoYAEe HEs B 10 29 €0

#* 1. MF HHEY geographic THE

Antenna Latitude Longitude Elevation
. [ . ") . (m)
KSJ (MIEZH) 127 18 11.0 36 31 22.0 156

# 2 HE ZAHC geocentric THE

Antenna X {m) Y (m) Z (m)
KSJ (MZE2gz) -3110079.9600  4082066.7340 3775076.8320

The position was measured in October 2014,
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2. Antenna

ME YHEE2 Cassegrain EFRIY 22-m AF9| QHHLIO|G, ZA] BE Q59
S50z HEEGO FHO FEEos RN I UE DS 5 sec0|l, £EH2
KVN Y830 22 IX2M, FHo 8 Bd, B3 XYoo HF #HYSE /Y=
BHE 7ot M E YR oHLU S48 E 30 20

H 3 ME ¢AF9 2AHL £4

Diameter D = 22 m |Cassegrain)
Receiving frequency S/X/KE/Q(2/8/22/43 GHz)
Reflector surface accuracy 86 um
Slewing speed 5 "fseci@ Az. & El
Max. driving acceleration 5 " /sect @ Az. & EL
Cperation range Az 270 deg., El: O — 90 dep.

3. Receiver temperature & System temperature

K/Q WEo FHoty £4E zuEn @2 U7 @5 =258 E 49
HASHRAA, oL 34 ZE, 0§ {4, Xg YU FY JHY Sky dipping U
calibration 7+ POE M7 §5 229} M2E 22+ #F 590 ZCH

ro

E 4. K/Qband 47| #

ojo
ro
b
£

e 42 54 HE &4

(uW) (W) (K)
K (22) 26.17 9.05 : 20
Q (43) 77.60 32.00 2.43 78

B 5 #E5CE BOUH K/Qband 47 8 2 (T2 A2H E& 2% (Tul

= Tex Teys Date
K (22) ~23-55 ~81-135 2022 Jan. - Feb.
Q (43 ~ 98 - 120 ~ 186222 2022 Jan. - Feb.
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4, Antenna sub-reflector model

o FAES A5 19 HEY mOtd SEHO o =3 H3M 239 HE
HYS0| 24T + Aoy, olE 252 AHL #18 B29 HstE 7ML 20
O|& 24317 750 ME YAEU= 548 hexapod correction 7|£0| 852D
U2, 6 7i2 actuator 7850 RU20, 0| S £E29 fx|2t 7|27|& HoZ
+ UCh HEHLE xF nx g mE2 FF0U| I HEI 732 ME =
29 HdE oS 20 1=0f M2 42 g4 FEEZ 7|20 2 5+ ACh

XModelCor = Xcoeffl0]

YModelCor = Ycoeff]0] 4+ Ycoeff[1] sin{Elcmd) + Ycoeff[2] cos(Elemd)

(Two unknowns. Ycoeff[1] is expected to be zero.)

ZModelCor = Zcoeff[0]| + Zcoeff[1] sin(Elcmd) + Zcoeff]2] cos(Elemd)

(Two unknowns. Zcoeff[ 1] is expected to be zero.)

TiltModelCor = Tiltcoeff[0]

TipModelCor = Tipcoeff[0] 4+ Tipcoeff]1] sin(Elemd) + Tipcoeff]2] cos(Elemd)
(Two unknowns. Tipcoeff[1] is expected to be zero. )

FloiM 718 X, Y, Z, Tip, Tik £ Z& X, Y, Z 929 fX= x =0 v 52
oz pt S|HE E5I0, Xcoeff, Yeoeff, Zeoeff, Tiltcoeff, Tipcoeff = 2 $Hakof Cf$t
4r2tglta H 8 o|0|5t0, Yeoeff[l], Zeoeff]1], Tipcoeffjl]2 S8 WHE Ne{Hg
0 0] =C}.

240 HEH HXE #I] o0 2£EHo FKNE 0FAFA J0HM M= HEE
ZHsiGct o|2M od aco mE XXM 24 fxgt 24 Ho| REE HashH
a3t 20

-X 9g

X = 1500 #X HEE Erof Ofs Hz 93
-y e

Y(El = 65) = 1200

Y(El = 30) = — 4000

YModelCor = 6156 — 11727 x cos(E}

. 7wl # HH
Z(El = 20) = 14000 + 1350 # W Hya
Z(El= 47) = 14000 #V1111 Oph
Z(El = 70) = 14000 — 1000 # U Her

ZModelCor = 16694 — 3931 x cos(E)
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0 58 25 2015 40| SH0FD, § 28 299 HE oM 1=
mats FH9 A& AEs THO| ZtssHE|Y, A s/x WE CHS 0|38 =X
BEOME BE FIXE HBAFIX] YD AMEDi7] IR0 IE 50 & HE
HHSEl X, Y, Z offset T HE510] Mot QUCH Offset {2 Ch21} 20

X = 1500 pm, Y = -1000 pm, Z = 14000 pm

O 3% 127 02 AU H8 32 73 =89 47 fudsEn o= oS

HM (gain curve)0f] |0 LIERHCEH

5. Antenna beam size and Aperture efficiency

E 62 202249 18, |2 =3 K (22 GHz LCP & RCP) 2 Q (43 GHz LCP &
RCP) band® HPBEW (Half Power Beam Width), aperture efficiency, main-beam
efficiency® LIEMACH =8 ©A| Q band RCPE A|AH EXH=2 =Ho| 27159ct
RHE 54¢ H=8 SoM ojRoiFen, 5E A S49 2 37:= 347, #I
25t K/Q ML 217} 136.2 K2 154.8 KO|®ICH

# 6. HMEF ZABY § 3712 118 58

Band HPEW Aperture eff. Beam eff. C.F.s
(GHz) (arcsec) (%) (%) (Jy/K)
K [22L) T 128 ) 68 ) 56 T 11.79
K [22R) 126 71 57 11.19
Q (43L) 61 66 47 12.08
0 (43R)

* Observed date: 27 Jan. 2022
2 indicates the conversion factor between the antenna temperature and the flux
density.

Aperture efficiency= 1E=0] M2} 9fzto| W37} don, HE YaHe 1o
CiEt dependencyc gain curve S8 H5E Sl EEEE = SUCE 0o CHE
i8S Chg HMo| HAISHCH B 60| HAIE ZEL gain curve coefficient7t HHO|
B WAFE HH DDA =XSZ 20|10 (K: 51 deg., Q: 61 deg.).

-
S

_ 139



Foo) 9Bk QHEILL =9l gD £H0 XY HYE H4E7| fsio 24
ga el AEof ME z80 M- YH HE ojHE EXfsta ACh
matM, M=7F e HHE O|850] OHH|LI2| A LZ0] OE M7 HE
oM BRFe BEEE 05 FHE B2 = Stk
J8 2+ HF ¥RE K(22)/Qi43) WEQ] 0|5 S48 ¥0{ F1 SICh K/Q WE
D5 LCP HE 2tz 2HsiEan, 42 3% Hi0 maser 84 (U Her) 2 Si0
maser {4 (U Ori) & 08510 1 TO0TO0A 15C7X|2] HEE =Hogich #E
K/Q #ice| 2H Do 242 51 ©2f 6152 SHEOFHC OF 32 o5 M
ox 7o SHE A2H FHE 250 HelE 20 FEO.

L_HER an)
, WM
18 _,—'—'T""TI;’-L,.*_\_
Lo a AT 4 &
" F E g . L
5 & *ls
L * Pttt e, g °®
5 2
- e || 2
H el v g
T 0 A R
E 4 « E
E N g gl =
" Wl :
pw{ Ao n?
Lo . 1
' - v —
F i = & (-] =] H1] 2n E - S &0 m
Hevatan Eeyanion

J# 2. K(22), Q43) HEL| normalized gain curve. Left: Hz0 maser source U Her
H=5E o EHE K22 L) MEL| gain curve, Right: Si0 maser source U Ori 258
=0 @E Q43 L) Y¥HEL] gain curve.
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1 OR

W HER
115 f : - - ELE i
= =
L5
119 a".;- 30
® =
S 15
=R %
ES 300
@ e . 2 E"!s
£ - - s .u&
- %ﬁ-“ o 5 &
ey
ek o
[T} LT %ﬁ-
FEEL x| 200 %
nn TR = i
s P au P e 0 1 ) n e 50 @ ™

Beyation

OE 3.K(22),Q(43) #HCo| 0] ME system temperature (T2 H2 0|, Left:
Hz0 maser source U Her 58 Eof Y03 K22 L) ¥1E2| T.,., Right: 5i0 maser
source U Ori #5E S8 B0 Q@3 L) HEY Ty

Jd8 28] gain curvet 24} polynomial fittingE oS 2H, J4 0% formS
o2fet ZCh (EI= Elevation).
Gporm = A0+ EI* + A1 El 4+ A2
g fittingZ S510] YO{F coefficient 2f2 F 71t £k

H 7. Coefficients of normalized gain curve
Band AOD Al A2

Observed
Date
2022.01.18.
2022.02.03.

(GHz)
K (22L)
Q (43L)

-0.02E-05
-1.60E-04

9.21E-03
1.96E-02

7.65E-01
4.00E-01

6. Antenna pointing accuracy

N Ho LAHo| FEV O|EHOIA = $7| mEof HEHLTE XEshs WEn
BEHE WA Wa Moo HAEHQ xoj7t UE 4+ GUCE OfHE XHoj= WRAE It
HE D 9P 3o UKo W2 2A, =230 AU: HOE B WX
S0 ot QL HBel HAHEO| Z|QIfiCt o|2M Ydsis XE A= D&t
Weiziol s+ HElZ FOE £+ fleh o 2x g 2¥e| F& 2o Zog
DEoct HF FRFC Ko WE ZRIEY D HYs oiol 2 AH A 717t
Zkek ol 7H2e| 43 GHz Si0 mazer HHES MEsio] H o] Chsly
=g U5 ZFE 20224 18 1029

==

HEEH five

[ R |

sdoiien, 0 2

pointing
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offsetZ # 80f MAISIRIC, 22 HE F, S8 ZQE offset® 18 42 2O

H 8. ME YHE2 antenna pointing offset

Total* Az, i B Frequenc Observed
quency
(arcsec) (arcsec) (arcsec) (GH=z) date
5.01 2.59 4.29 43.132 20322, 01.10.

* Total offset = Sgrt{Az. offset”2 + EL offset*2).

Observed Offsets : Red Cross = 24 arcsec

E
B 4
O -
L t *_‘ I le o LTl
[ 3 a H++'. Mol o T +*o-+
T ::1. + i
R 't |5, AL (e 4 i
o - * i -F__‘ ¥, &
" o . :
llf r * & 3 *
& s i e i
1 + “
29 @ - . %
ko 4
L] T T T T T T T
0 50 100 150 200 250 300 0

&7

dE 4. Z0E 22 HE 41

7. Receiver

HE I 25 Fois UYE 5 |2 GHz), X (8 GHz), K (22 GHz), Q (43
GHz) i 47fo| =47|& 2Ysin 2oH, =5 HFO ZX| BFSESR 5/X #C,
IAF0O} ZX|yHE B/ZELE K/Q WCE MESiD 0 OF 5& HFE YA
FEEALL 47 WXE 2o F1 UCHE MF YIS B/E Tts Fh HEe
Fo+8 7 - 8 GHz Cf9ojM Z=HE =+ Qe Fos+ BYE7] (Frequency
Synthesizer)8 TY610] LO FI5 source® AMRSHE H2 F o8t ZCh 0lof 2t
FHE Wge g 440 7|asieich
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CALCH
43 GH
Rx

22 GH:

¥

RF Flate
I =

ELLIPSOIDAL 1

MIRROR

N

a8 5. 4F B2 TR +47] HAE

E 9. MF ¥AF9| k/Q WE S JHs Fhis Y9

Band @= Zms$ LO1 Lo2 net LO DBBEC
(MHz) e (MHz) (MHz) Input frequency

K 21750 - 22650 13250 8400 21650 100 - 1000
Q42790 — 44090 34110 T3IB0" 41500 1300 — 2600

O BT A8

8. Digital backends

ME 2FZXAZHEME  backend2HM, 2702] Conditioning Module
(GCoMo)2t 2702] ADB3L sampler 2E, 272 Core3H data processing 252
TF4E|0 %+ DBBC3-21L2H (Digital Base Band Converter)& 230t §ICt ohLte]
ADB3L EEU+= 4702 sampler?t FEE® 2D, sampler 42 E 2048 MHzE
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HEA0| 7Hssict. ADB3LE 470°] sampler® 90 9142 FAM 20| 8192 MH=z
HEE XEME 44" o SUCH ADB3L 8 4= & 128 Mbit/s2 Core3dH EEZ
H&ED J8 62 0|38 ME YR backend?! DBEBC32] 2 HE 20FCE

J8 6. ® MF YRHE9 DBECI HHE

KVNidt 28 K/Q ¥E ®A| 35 9 RAUY U =7 EEHE 2510, #A
FHEl0 9+ DBBC3-2ZL2H (2 GCoMo+2ADB3L+2Core3H)E DBBC3-4L4HZ2|
HI0lEE FT Fo UCHL EB, 0|2t EcE2 IO 09 728 S50 #
DBBC-2L2HE #= 7isft IF 98 J+8 =HE: YR =8 Fof Utk 08
flsto] Yy M=§ HE7|I7|H2 HESc EMCORE #HEE %2t pDBBC3 23T
Atolo 2709] input-combination P& FHLIF oD, L ©H Mzol HIE
ZH517| $/6101 TPD (Total Power Detector) 252 7} pdsgct

tH, ME P8I Down Converter?| 8 Fht= HF|E 100 - 2600 MHz 0|0,
DBBC32| ®8 Fobs¢ Cj9#2] 0 - 4000 MHz): 0|0 sHEEICE F7 RME
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input-combination 2|22 HE?PF Fals+ £Z2 basebandl: 100 - 1000 MHz1}
baseband2: 1300 — 2600 MH=z0|C},

Core3H 2C & Digital Down Conversion (DDC) 7|53t A& ¥AE HEsiH 10
GbE 70|22 =gsle= 7|5 € XD ppee 167) #'del =8 (USE 8 + LSB
8)2 X0, Core3H= 4712] 10 GbE oA, #3f 2 ZHo| /12c o
olgslo] RACE 1 & 78 DBBC3%F F8# FA|o| ¢idg 2o F1 %t

Total Power Detector

| o RFA o RF2
//f
/'0.5-1GHz
A Markg-1
/ ____—m
7 0GhE P . |
mg;ln'l n:}l:lﬁz DEBC3 1\'%2;__,_——- e ———
_.———'_'_'_'_ —— =
""_’g:;——_-“f___
RF1 RF2 R s e
? ] -§- [ e
\ To———p
\ Markg-2
\
Y 0.5-1GHz
l'n
T 3
Pe] [
Buxl Auxh
IF Selector Switch

8 7. MF Y33 pBBCag FH EA Qs

DBBC3E Windows 0S2] pecE UESID 2@, 0] pcd HESE s/wE S8
ZH DBBC3E HOiZ == QUCH =3, A HO|E i TCP/IP E42 ST Y
YO Ho| YHES X AP

DBBC3 H0f HEHE 2749 HESI ZEE XM, 0| F slLi0= LAN IPE
BSOS, O sLols 5o RX Ex Z2 MHAE Fld Hag + ACE
Q|8 PE FHE =0UCH 2R Yo AHolE GEES E4E Fol WA= AHEHEO
Aen, oA Aoz HEFE + QUL BFE HRHME ¥ g3
Z23H¥P remmina® O0|8%fAX DBBC3 H0O HFEHS =HE HHE HEHO
228 =+ 9o (a¥ s).
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a.
M
=

3% 8. RemminaZ® £% DBBC3 H 0 &3 (DBBC3 Local)

DEBC32| AtYE Eglst™ ¥ 1odb 20

E 10. HF Yo peRC3 74 €y 9 =g MY

T4 Bpecification

GCoMo 32 dB programable attenuator

Total power over full band

Manual or Automatic gain control
Direct 0 — 4 GHz input or down-converter 4 — 15 GHz
1 = 0 -4 GHz input

2048 MHz sampling clock

16 = 8-bit output data

Digital down conversion up to 16 BBC
Filal0G (timesync, packetizing)

16 bus = 8-bit

Output rates: 2, 4, 8B, or 16 Gbps

4 optical interface

ADEBE3L

Core3H

e 00 B BB G BESDS
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DBBC39 firmware= DSC, DDC L, DDC V, DDC U, OCT S, OCT D mode2
FEE0 e, I mode ¥ FH AYE E 11300 ZCh 0] § KVGCS s/wll EE
E DBBC3 MM HAl s/ywe DDC_L 7|5 AHRO =FH0| SHHA UCH OHE oCcTRE
ol cisfde= F7b Jigo] Tast dE0|Ch DBBC3IE S0 ®HEGH| fEiMe
DBBC3E& F4si= I 2Co 7|58 Hojsln HEE Zosis 7|50 A oo}
BICL. DBBC3 s/we Xd§ DBBC M0 AZERIOE& S Core3H, ADB3L,
Synthesizer & Y& B2CE HOGI=F |0{flel, 2 2CE Hoisl= HEo2t H
Ho| YA M2 Fol7h xlof U HEo HAHI SULo] AKX P 2ol I IH
% QIHHO0|A BE2 JjYeior Bich 0|2 9510 KVGCSOiMe CIHIo|A EEL
DBBC3 #4 H0ol& 9¢| DBBCA.py, ADB3L.py, Core3H.pyE 2% }@LCH

E 11. DBBC2 firmware @ X ¥ 7|5

24 Specification
DEC ® Direct sampling conversion
® Full 4 GHz bandwidth/IF
DDC_L ® Digital tunable down-conversion
(Legacy) ® 16 BBCs/IF with fully tunable frequency
® BW:2 4 8, 16, 32 MH=z
DDC_V ® 32 MHz filters
(VGOS) ® 8 BBCs/IF
DDC_ U * BW:1,2 4,8, 16, 32, 128 MH=z
(Unified) ® Upto 16 BBCs/IF
® Under development
OCT_S ® Single 32-tap FIR-filter/IF
® 512 MHzBW: 0- 512, 512 - 1024, ..., 3584 — 4096
® 1024 MHz BW: 01024, ..., 3072 - 4096
®* 2048 MHz BW: 0 - 2048, 2048 — 4096
OCT_D ® Double 32-tap FIR-filter /IF
® 512 MH=z BW: 0512, 512 - 1024, .., 3584 — 4096
* 1024 MHz BW: 0- 1024, ..., 3072 - 4096
® 2048 MHz BW: 0 - 2048, 2048 - 4096

-
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5 4 Ty A7) 2RO

#include <Wire.h>
#include <Adafruit_ADS1015.h>

//ADOR EIOIl (OFRAE HZEO UK AS M ??) JI=2 i2c =A(0x48)E AHE0HH
Adafruit_ADS1015 ads1015;

//ADDR B2 0|&ol0] i2c =AE BHolI¥S Mol= Ot AADEE 0|2
//Adafruit_ADS1015 ads1015(0x49);

il
-

Ct.

const int clockPin = 8;
const int dataOutPin = 9;
const int selectPin = 10;
const int Div = 2;

const int Byp = 3;

const int N2
const int
const int
const int
const int
const int
const int E10 = 10;

const int INV = 11;

const int LD = 12;

const int AMP_SEL = 13;

const int Lock = 0;

//Pin 14 = Serial Logic Ground

)

mmwm=Z=
O© 00O O —
OO NO O

)

// A0, A1, A2, A3 OI£&1 ZE I}
const int FM_ADC = AO;

const int RF_ADC = A1;

const int IF_ADC = A2;

const int REF_ADC = A3;

const int LV_ADC = A4;

// const unsigned int freqcode=0;

/1

//char sendArray[6]; // decimal digit for 16 bit number (max:65535)
char freg_100MHz[8]:

char buf[8]:

int counter;

int b=0;

int i=0;

int x=0;

unsigned int fregcode=0;

int DivRatio=0;

int Inver=0;

void setup() {
// put your setup code here, to run once:
pinMode(clockPin, OUTPUT);
pinMode(dataOutPin, OUTPUT);
pinMode(selectPin, OUTPUT);
pinMode(Div, OUTPUT);
pinMode(Byp, OUTPUT):
pinMode(N2, OUTPUT);
pinMode(N1, OUTPUT);
pinMode(NO, OUTPUT);
pinMode (SO, OUTPUT);
pinMode(INV, OUTPUT);
pinMode(LD, INPUT);

SN N o o o o~ o~~~
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pinMode (AMP_SEL, OUTPUT);

// A0, A1, A2, A3 OtZ21 ZE ¢& 4
//pinMode (FM_ADC, INPUT) ;
//pinMode (RF_ADC, INPUT) ;

(

(

04

//pinMode( IF_ADC, INPUT);

//pinMode (REF_ADC, INPUT);
//pinMode(LV_ADC, INPUT);

//

digitalWrite(selectPin, HIGH)://init selectPin high
Serial.begin(38400);
ads1015.begin();

int Freg_init=13200;
// unsigned int freqgcode=(Freqg_init-12000.)/0.091554;
//  freqgcode=(Freq_init—12000.)/0.091554;
freqcode=(Freqg_init-10000.)/0.091554/10.%6. ;

sendFreq(freqgcode);// send frequency to YIG driver
delay(10);

findDivRatio(Frea_init);// find frequency division ratio in MHz
delay(10);

writeDivRatio(DivRatio, Inver);// set frequency division ratio to HMC705
delay(200):
// delay(40);

readADC(freqcode,DivRatio, Inver);
delay(10);
// Serial.printin(" 12000 MHz initial set");

//Gaing ZA5I ZO§ 6.144vel X0l CHS CIOIEHE &=5I0, 1 bitY 3mve HAo=2 014
LI Ch.

// ads1015.setGain(GAIN_TWOTHIRDS):

ads1015.setGain(GAIN_ONE);

// Serial.printIn("ADC Range: +/- 6.144V (1 bit = 3mV)");

// Serial.printIn(" ADC Range: +/- 4.096V (1 bit = 2mV)");

//

// ads.setGain(GAIN_TWOTHIRDS); // 2/3x gain +/- 6.144V 1 bit = 3mV
// ads.setGain(GAIN_ONE); // 1x gain +/- 4.096V 1 bit = 2mV

// ads.setGain(GAIN_TWO); // 2x gain +/- 2.048V 1 bit = 1mV

// ads.setGain(GAIN_FOUR): // 4x gain +/- 1.024V 1 bit = 0.5mV

// ads.setGain(GAIN_EIGHT): // 8x gain +/- 0.512V 1 bit = 0.25mV

// ads.setGain(GAIN_SIXTEEN): // 16x gain +/- 0.256V 1 bit = 0.125mV

while(!Serial);
//Serial.printIn("Enter a frequency offset from base frequency");

}
void loop() {
// put your main code here, to run repeatedly:
while (Serial.available()>0){
//read all char's to send from Serial number
delay(20)://wait for Serial port
freq_100MHz[i]=Serial.read();
int aa=atoi(freg_100MHz)=*100;

i=i+1;

delay(1);//wait for Serial port

//when all char's received, call Serial send frequency routine
if (Serial.available()==0 && aa!=30000){

fregcode=(aa-10000.)/0. 15259;
//freqcode is frequency expressed by 16 bit number for 10000-20000 MHz.
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sendFreq(freqgcode):// send frequency to YIG driver
delay(10):

findDivRatio(aa);// find frequency division ratio
delay(10);

writeDivRatio(DivRatio, Inver);// set frequency division ratio to HMC705
delay(200):

readADC(freqcode,DivRatio, Inver):
delay(10);
}
//
else if (Serial.available()==0 && aa==30000){
readADC( freqcode,DivRatio, Inver);
delay(10);
}

i=0;
}

// find Division ratio and inversion
void findDivRatio(int aa)
{
i f (aa=113001 |aa=12700| | aa=14100| |aa==15500| | aa==16900| | aa=18300| | aa=19700)
{

DivRatio=1;

Inver=0;
}
else if(aa==10000||aa=11400||aa==12800]| | aa==14200| | aa==15600| |aa==17000| | aa==18400| | aa==19800)
{

DivRatio=2;

Inver=0;
}
else if(aa==10100||aa=11500| |aa==12900]| | aa==14300| | aa==15700| |aa==17100| |aa==18500| | aa==19900)
{

DivRatio=3;

Inver=0;

}
else if(aa=10200] |aa==11600| |aa==13000]| |aa==14400| |aa==15800| |aa==17200| | aa==18600 | aa==20000)
{

DivRatio=4;

Inver=0;

else if(aa==10300||aa==11700]| |aa==13100] |aa==14500| |aa==15900| | aa==17300] | aa==18700)
{

DivRatio=5;

Inver=0;
}
else if(aa==10400]||aa==11800] |aa==13200| |aa==14600| |aa==16000| | aa==17400] | aa==18800)
{

DivRat io=6;

Inver=0;
}
else if(aa==11100]||aa==12500] |aa==13900| | aa==15300| | aa==16700| | aa==18100| | aa==19500)
{

DivRatio=1;

Inver=1;
}
else if(aa==11000]|aa==12400]| |aa==13800]| |aa==15200]| | aa==16600| | aa==18000| | aa==19400)
{

DivRatio=2;

Inver=1;
}
else if(aa==10900]|aa==12300] |aa==13700]| |aa==15100] | aa==16500| | aa==17900| | aa==19300)
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{
DivRatio=3;
Inver=1;

else if(aa==10800||aa==12200]| |aa==13600]| |aa==15000| | aa==16400| | aa==17800| | aa==19200)
{

DivRatio=4;

Inver=1;

}
else if(aa==10700]||aa==12100]| |aa==13500| | aa==14900| | aa==16300| | aa==17700| | aa==19100)
{

DivRatio=5;

Inver=1;
}
else if(aa==10600]||aa==12000]| |aa==13400| | aa==14800| | aa==16200| | aa==17600| | aa==19000)
{

DivRat io=6;

Inver=1;

}
}

//  Frequency division ratio &%
void writeDivRatio(int n, int m)
{
//sprintf(buf,"%d", n);
//Serial.print(buf);

// Serial.printin(n);
//sprintf(buf,"%d",m);
//Serial.print(buf);

// Serial.printin(m);
if(n==1)

{

digitalWrite(Div, LOW);//Div is High when division ratio is 2 or 3

delay(1);

digitalWrite(Byp, HIGH);// Byp is High only when dividsion ratio is 1.

delay(1);

digitalWrite(N2, LOW):// N2 is always Low.

delay(1):

digitalWrite(N1, LOW);// N1 is High only when division ratio is 6.

delay(1);

digitalWrite(NO, LOW);// NO is High only when division ratio is 4 or 5.

delay(1);

digitalWrite(SO, LOW);// N2 is High only when division ratio is 3 or 5.

delay(1):

digitalWrite(AMP_SEL, LOW);// AMP_SEL is Low when division ratio is 1-3.

delay(1);

i f(m==0)

{

digitalWrite(INV, LOW):
delay(1);

}

else

{

digitalWrite(INV, HIGH);
delay(1):

}

}
else if(n==2)
{

digitalWrite(Div, HIGH);//Div is High when division ratio is 2 or 3

delay(1):

digitalWrite(Byp, LOW);// Byp is High only when dividsion ratio is 1.

delay(1):

digitalWrite(N2, LOW);// N2 is always Low.

delay(1);
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digitalWrite(N1, LOW);// N1 is High only when division ratio is 6.
delay(1):
digitalWrite(NO, LOW);// NO is High only when division ratio is 4 or 5.
delay(1):
digitalWrite(SO, LOW);// N2 is High only when division ratio is 3 or 5.
delay(1);
digitalWrite(AMP_SEL, LOW);// AMP_SEL is Low when division ratio is 1-3.
delay(1):
if(m==0)
{
digitalWrite(INV, LOW);
delay(1);
}
else
{
digitalWrite(INV, HIGH):
delay(1);
}
}
else if(n==3)
{
digitalWrite(Div, HIGH);//Div is High when division ratio is 2 or 3
delay(1);
digitalWrite(Byp, LOW);// Byp is High only when dividsion ratio is 1.
delay(1);
digitalWrite(N2, LOW):// N2 is always Low.
delay(1):
digitalWrite(N1, LOW);// N1 is High only when division ratio is 6.
delay(1);
digitalWrite(NO, LOW);// NO is High only when division ratio is 4 or 5.
delay(1);
digitalWrite(SO, HIGH):// N2 is High only when division ratio is 3 or 5.
delay(1):
digitalWrite(AMP_SEL, LOW);// AMP_SEL is Low when division ratio is 1-3.
delay(1);
i f(m==0)
{
digitalWrite(INV, LOW):
delay(1):

else

{
digitalWrite(INV, HIGH);
delay(1):

}
else if(n==4)
{
digitalWrite(Div, LOW);//Div is High when division ratio is 2 or 3
delay(1):
digitalWrite(Byp, LOW);// Byp is High only when dividsion ratio is 1.
delay(1):
digitalWrite(N2, LOW);// N2 is always Low.
delay(1);
digitalWrite(N1, LOW);// N1 is High only when division ratio is 6.
delay(1):
digitalWrite(NO, HIGH);// NO is High only when division ratio is 4 or 5.
delay(1):
digitalWrite(SO, LOW);// N2 is High only when division ratio is 3 or 5.
delay(1);
digitalWrite(AMP_SEL, HIGH);// AMP_SEL is High when division ratio is 4-6.
delay(1):
if(m==0)
{
digitalWrite(INV, LOW);
delay(1);
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}
else
{
digitalWrite(INV, HIGH):
delay(1);
}
}

else if(n==5)

digitalWrite(Div, LOW);//Div is High when division ratio is 2 or 3
delay(1);
digitalWrite(Byp, LOW);// Byp is High only when dividsion ratio is 1.
delay(1);
digitalWrite(N2, LOW):// N2 is always Low.
delay(1):
digitalWrite(N1, LOW);// N1 is High only when division ratio is 6.
delay(1);
digitalWrite(NO, HIGH);// NO is High only when division ratio is 4 or 5.
delay(1);
digitalWrite(SO, HIGH);// N2 is High only when division ratio is 3 or 5.
delay(1):
digitalWrite(AMP_SEL, HIGH);// AMP_SEL is High when division ratio is 4-6.
delay(1);
i f(m==0)
{
digitalWrite(INV, LOW):
delay(1):
}
else
{
digitalWrite(INV, HIGH);
delay(1):
}
}
else if(n==6)
{
digitalWrite(Div, LOW);//Div is High when division ratio is 2 or 3
delay(1):
digitalWrite(Byp, LOW);// Byp is High only when dividsion ratio is 1.
delay(1):
digitalWrite(N2, LOW);// N2 is always Low.
delay(1);
digitalWrite(N1, HIGH):// N1 is High only when division ratio is 6.
delay(1):
digitalWrite(NO, LOW);// NO is High only when division ratio is 4 or 5.
delay(1):
digitalWrite(SO, LOW);// N2 is High only when division ratio is 3 or 5.

delay(1);
digitalWrite(AMP_SEL, HIGH);// AMP_SEL is High when division ratio is 4-6.
delay(1):
if(m==0)
{
digitalWrite(INV, LOW);
delay(1);
}
else
{
digitalWrite(INV, HIGH):
delay(1);
}
}
}
// A0, A1, A2, A3 OtZ2 ZE g{J| &=
void readADC(unsigned int fregcode,int n, int m)
{

-
S

__ 153



// put your main code here, to run repeatedly:
float adcO, adcl1, adc2, adc3;

/]2 Mo 2 AMSE 9 WA HEELICH
delay(1);

adcO= ads1015.readADC_SingleEnded(0);

delay(1);

adc1= ads1015.readADC_SingleEnded(1):

delay(1);

adc2= ads1015.readADC_SingleEnded(2):

delay(1);

adc3= ads1015.readADC_SingleEnded(3);

delay(1);

// Serial.print("AINO: "); Serial.printin(adcO);

// Serial.print("FM Tuning Voltage: "): Serial.printIn(adc0*2/1000);
String str0=String(adc0*2/1000);

// Serial.print("AINT: "); Serial.printin(adci);

// Serial.print("YIG IF Voltage: "); Serial.printin(adc1%2/1000);
String stri=String(adci*2/1000):

// Serial.print("AIN2: "); Serial.printin(adc2);

// Serial.print("Ref Voltage: "); Serial.printIn(adc2*2/1000):
String str2=String(adc2+*2/1000);

// Serial.print("AIN3: "); Serial.printin(adc3);

// Serial.print("YIG RF Voltage: "); Serial.printlin(adc3*2/1000);
String str3=String(adc3*2/1000):
int Lock = digitalRead(LD):
String strLD=String(Lock);
String strFreg=String((freqcode*0.091554%10./6.+10000.));
String strFreqCode=String(fregcode);
String strSum = strfFreg+' '+strFreqCode+' '+strO+' '+stri+' '+str2+' '+str3+' '4strlD;
Serial.printIn(strSum);

delay(10);
}
// int _fmADC = 0;
// _fmADC = analogRead(FM_ADC);

// float realbuf = float(_fmADC)*5./1024.;
//Serial.printin(float(_fmADC)*5./1024.);
//Serial.printIn(_fmADC);

/1

// 0 BEEEHE A2IDI2 4&E =0tz
//send / receive command routine
void sendFreqg(unsigned int freqgcode)
{
unsigned int bb=0;

i
b
&
rr
0
1

digitalWrite(selectPin,LOW);//selectPin Low and hold low for as long as you are
transmitting

delay(1);

digitalWrite(dataOutPin, LOW); // set data out low when done
delay(1);

digitalWrite(clockPin, LOW); //set clock low when done
delay(1);

// original sentence int bb=atoi(sendArray):
if(fregcode < 65436){

bb= freqcodet0;

//bb= freqcode;

else {
bb= freqcode;
}

for (counter=0;counter!=16;counter++)
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delay(10):
int b=!1(bb & (1<<(15-counter)));
if (b==1)
{
digitalWrite(dataOutPin,HIGH);
//Serial.print("sendArray[i]=");
//Serial .printin(sendArray[counter]);
delay(20):
}
else
{
digitalWrite(dataOutPin,LOW);
//Serial .printIn("sendArray[il]=");
//Serial .printin(sendArray[counter]);
delay(20):
}
//toggle clock line
digitalWrite(clockPin,HIGH);
delay(10):
digitalWrite(clockPin,LOW);
delay(10):
}
delay(5);//delay between chars for byte visibility on Dig. scope
digitalWrite(selectPin, HIGH); // pull the selectPin to save the data
digitalWrite(dataOutPin, LOW); // set data out low when done
digitalWrite(clockPin, LOW); //set clock low when done
i=0;
delay(10); //write for a x uS etween write/read

}

void printComm(unsigned int freqcode)
{
// Serial.print("Command Sent=");
//for (x=0;x<5;x++)
for (x=0;x<1;x++)
{
//Serial .print(sendArray[x]):
//Serial.print(freqgcode);
//delay(1);
}
//Serial.printin();
//Serial.printIn("End ");
//Serial.printin();
delay(1);

-
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RF =
ol Lock L=

. ® Mﬁ Y
RF Lock Rs232
OUT LED

wenli ,::—"._'
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Call for Proposals 20228 (VLBI)

Term 20228 Category KVN
Submit start (U507 05-01 00:00:00 Deadline (UT)  2022-06-01 08:00:00
Tex file KVN_Proposal_2022B_VLBI.tex Sample pdf KVN_Proposal_20226_VLBI.pdf

Call for Proposals 20228 (KVN VLBI)
Proposal submission deadline: 2022 June 1, 08:00 UT
KVN website: http://kvn.kasi.re.kr

The Korean VLBI Network (KVN) invites scientific proposals for VLBI abservations during the 20228 season from astronomers
around the world. Observations of successful proposals will be scheduled between 2022 September 1 and 2023 January 15.
Proposals should be submitted via the KVN website (http://kvn.kasi.re.kr) before the deadline of UT 08:00 (KST 17:00) on 2
022 June 1.

* Korean VLBI Network (KVN) **

The Korean VLBI Network (KVN) is a dedicated mm-VLBI network, operated by the Korea Astronomy and Space Science Instit
ute (KASI, http://www.kasi.re.kr). Its three 21m radio telescopes are located around South Korea in Seoul, Ulsan, and Jeju
Island. The baseline length ranges from 305km to 476 km

The simultaneous multi-frequency (22/43/86/129 Ghz) observing mode in a dual-polarization is available. Data rates of 1,
2, 4, 8.and 16/32 Gbps (limited time and observing mode available in case of 16/32 Gbps, see the details in the KVN status
report) are supported. Total time of 500 hours are planned for this call. If requested in the proposals, the observing schedul
e can be allocated over a year, until 2023 June 15, but the total observation time will not be increased. Proposers should us
& the KVN VLBI abserving application form and carefully follow the instructions on the KVN website. The scientific and tech
nical justification must be provided within 3 pages. Details of the information and current status of the KVN can be found i
n the KVN status report on the KVN website (http: / /kvn.kasi.re.kr). Proposals should be submitted via the KVN website.

The geodetic VLBI station of Sejong operated by the National Geographic Information Institute (NGI) will jointly operate th

& open-use program in shared risk mode. The Sejong 22m telescope (KSJ) operates at 22 and 43 GHz, supporting a simultan
eous multi-frequency observing mode. Please refer more details of KSJ in the EAVN status report

KVN RIZF Az #SA A 23 3o
AAE AF Axd97d &

AOCMain Observation Proposal Report Diskpack Code SMS_Mail Monitoring HomeContents Archive Devel thiuns

C & radiokssirekr/

8

@

AOCMain Observation Proposal Report Diskpack Code SMS_Mail Monitoring HomeContents Archive Devel thjung®kasi

Call for Proposals for the East Asian VLBI Network for the 2022A semester (rev. on 2021 Oct 8, 14)

Term 20224 Category AN

Submit start (U

S Y 20210924 15:3028 Deadline (UT)  2021-11-01 08:00:00
Tex file EAVN_Proposal 20224 tex samplepdf  EAVN_Proposal_2022A.pdf

Detailed conditions on time allocation of Yamaguchi and Nobeyama stations were added to the status report. Please re
fer to the latest version of the EAVN Status Report for the 20224 semester via the EAVN website before submitting a p
roposal (revised on 2021 October 8 and 14).

Call for Proposals for the East Asian VLBI Network (EAVN) for the 20224 semester
Proposal submission deadline: 2021 Noverber 1 (Mon.), 8:00 UT
EAVN website: https:/ /eavn.kasi.re.kr/

Major revisions from the 20218 semester
* Sejong 22-m telescope joins in EAVN open-use program. EAVN will be operated using 16 telescopes (VERA, KVN, Tianma, S
heshan, Nanshan, Kunming, Nobeyama, Takahagi, Hitachi, Yamaguchi, and Sejong)

We invite proposals for open-use abservations with the East Asian VLBI Network (EAYN), which is the international collabora
tive VLBI array between China, Korea, and Japan. In the 20224 semester, 16 telescopes (VERA 4 x 20 m, KVN 3x 21 m, Tian
ma 65 m, Sheshan 25 m, Nanshan 26 m, Kunming 40 m, Nobeyama 45 m, Takahagi 32 m, Hitach 32 m, Yamaguchi 32 m, and
Sejong 22 m) participate in the EAVN open-use program

*++ Observing mode

EAVN provides opportunities of VLBI observations with a data recording rate of 1 Gbps (total bandwidth of 256 MHz) and wit
h single polarization at 6.7, 22, and 43 GHz. Dual-frequency (22 and 43 Ghz) simultaneaus observation system can also be u
sed for EAVN observations at KaVA (KVN + VERA) and Nobeyama, while the observing term in which the system is available w
ill be determined later. Details of available observing mode can be found in the EAVN Status Report on the EAVN website.

EAVN WIZF A2 #AZAbA 23] 331
AAQR AF Aogdd 38

p o

A7 o] KVN/EAVNT} &% #5535 335t 93t ¢ 7)dke]

AOC(Array Operation Center; #5429 AlE) A4 25 2 MF 3 DB AA

r Loginlist Operator

User Account

Email: —orea. ke Delete
Name: — m
Authority: operator Rl Update
email confirm: Y R Uodate
Password: New password Confirm password Update

When entered by an administrator, it appears in plain text.
Join date: . ]
Register IP: L]

=
AOC Mg =Eo AlF @A 57
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Band O52GHz CIC6GHz CIXBGHz (K22GHz (1Q43GHz CJWB6GHz (1D129GHz (J230GHz

Data rate: 1 128Mbps (1 256Mbps dops (1 1Gbps [2Gbps (14Gbps [18Gbps (J16Gbps [32Gbps
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Review
Overview of the Observing System and Initial Scientific
Accomplishments of the East Asian VLBI Network (EAVN)

Kazunori Akiyama 2310, Juan-Carlos Algaba (", Tao An >, Keiichi Asada 7, Kitiyanee Asanok #, Do-Young Byun %17,
Thanapol Chanapote ®, Wen Chen "', Zhong Chen %, Xiaopeng Cheng ?, James O. Chibueze >3, Ilje Cho

Se-Hyung Cho *'5, Hyun-Soo Chung %, Lang Cui %', Yuzhu Cui 7, Akihiro Doi ®, Jian Dong 3, Kenta Fujisawa 202,
Wei Gou *, Wen Guo ?, Kazuhiro Hada >, Yoshiaki Hagiwara 25, Tomoya Hirota >, Jeffrey A. Hodgson %,
Mareki Honma %27, Hiroshi Imai %, Phrudth Jaroenjittichai 5, Wu Jiang ¢, Yongbin Jiang %, Yongchen Jiang ®,
Takaaki Jike **2, Dong-Kyu Jung ?, Tachyun Jung °, Noriyuki Kawaguchi %, Dong-Jin Kim 5, Hyo-Ryoung Kim ?,
Jaeheon Kim ', Jeong-Sook Kim 3?2, Kee-Tae Kim 1%, Soon-Wook Kim ?, Motoki Kino 2%, Hideyuki Kobayashi 2,
Shoko Koyama "*, Busaba H. Kramer *%, Jee-Won Lee °, Jeong Ae Lee ?, Sang-Sung Lee *', Sang Won Lee **, Bin Li °,
Guanghui Li '®, Xiaofei Li '®, Zhixuan Li ', Qinghui Liu 5, Xiang Liu %", Ru-Sen Lu 5%, Kazuhito Motogi >**!,
Masanori Nakamura ’%, Kotaro Niinuma 2%, Chungsik Oh (", Hongjong Oh %, Junghwan Oh 2%, Se-Jin Oh ?,
Tomoaki Oyama 2, Jongho Park 7, Saran Poshyachinda ®, Hyunwook Ro *¥, Duk-Gyoo Roh °, Wiphu Rujopakam ®,
Nobuyuki Sakai ¥, Satoko Sawada-Satoh , Zhi-Qiang Shen 36, Katsunori M. Shibata 2, Bong Won Sohn %197,
Boonrucksar Soonthornthum #, Koichiro Sugiyama %, Yunxia Sun %, Mieko Takamura >, Yoshihiro Tanabe ¥,

Fumie Tazaki %, Sascha Trippe >\, Kiyoaki Wajima %1%, Jinqing Wang %, Na Wang %1%, Shigiang Wang '°,

Xuezheng Wang °, Bo Xia *, Shuangjing Xu **{", Hao Yan '*'", Wenjun Yang '°, Jae-Hwan Yeom ?, Kunwoo Yi '%,
Sang-Oh Yi ¥, Yoshinori Yonekura ** ), Hasu Yoon %, Linfeng Yu 5, Jianping Yuan '®, Youngjoo Yun °, Bo Zhang 5,

Hua Zhang "%, Yingkang Zhang %, Guang-Yao Zhao ", Rongbing Zhao 5 Weiye Zhong *

and on behalf of the East Asian VLBI Network Collaboration *
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Abstract

Research and Technical Development
for the VLBI Data Analysis Acceleration [2nd]

Taehyun Jung, Do—Heung Je, Do—Young Byun, Hyo Ryoung Kim, Jaecheon Kim

Research and technical development for the VLBI data analysis acceleration includes a
wide range of research ranging from VLBI observations, correlation process and system
performance improvement in order to accelerate VLBI data analysis of the Sejong’s 22m
radio telescope at the Sejong Space Geodetic Center. Compatibility with other VLBI
telescopes 1s a very important factor due to the nature of VLBI observations, in which
geodetic performance is highly dependent on the number of telescopes participating in the
geodetic observations. For this, Sejong's backend system, DBBC3, was upgraded from
2L2H to 4L4H by equipping two more sampling board and its optimization and performance
measurements were completed. A frequency synthesizer tailored to the input frequency
band of DBBC3 was developed. As a result, Sejong is able to acquire VLBI data of four
broadband signals in the S/X and K/Q bands. The generated VLBI data is processed using
the Sejong’s DIiFX correlator, and procedures and related utilities were developed
accordingly with incidental utility programs to automate time delay error correction, to

manage VLBI data storage, and to increase correlation processing speed.

The performance of the DiFX software correlator was optimized after upgrading the
Sejong’s linux cluster, whose performance was improved by adding three computing nodes.
Its environment and firewall setup were also revised. As a result, 2Gbps e—VLBI
observation and realtime correlation of four radio telescopes of Sejong and the KVN
(Korean VLBI Network) were successfully performed. Relevant research fields such as
space geodesy, space exploration and near field VLBI are beneficial. In 2021, a
memorandum of understanding (MOU) was signed with the East Asia VLBI Observation
Network (EAVN) institutions, in which seven institutions from four countries, on
cooperation In joint observation and operation, establishing the basis for the VLBI
collaborations. In order to share the telescope performance information for international

VLBI observations, the status report of Sejong 22m radio telescope was presented.
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Through the 1st and 2nd research and development of VLBI Data Analysis Acceleration,
Sejong VLBI telescope is able to provide better quality of VLBI data and faster correlation
results. Based on these aspects, Sejong will be able to produce research outcomes in the

varous fields such as geodesy, astronomy, and space missions.
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