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Quarknet Experiments
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Signal and gate timing

—input 0

- —gate 0

- TMC delay 0
—input 1

— gate 1

— TMC delay 1
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— Edges 0
—_ — Edges 1
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10 ns time bin
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T o BIUEERE

(MR EE—Z RS T 823 threshold level

(Z)HE (Plateau)-—-- PSR TBESNRE TEERE

SFHENGZEE: WEA FEREERE T R B R T B 5 8 muonky E & (flux)

(T HImuonty4E diflife time) °
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BB — © BROEPIMRAE T B3/ threshold level(TL)

(1) Sk POremBET R Es# EDAQHY » SRR EIRELERRY, — (A &M TIEE B
W0.7V) > AU 7 PIEREETEES AR EDAQIN [ » FLZ TH5< WC 00 OF
(14+2+4+8=15=F) &5 3FDAQI A Hi % & & TIEAVETEES © W5 A = Y POreRsst
BUBETDAQI I » LI5S WC 00 07(142+4=7) » H AR A - AR1B[H
HTLIE 2 U st 8 25 threshold leve(TL)ER EFEE(H » Fla
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RS TLE# R E100mY » #EE FRBIVIE ST sVl EEZ - 577
P& NDSHUTE S 1A NElHYE L - SCEE PRy -

DS 00000208 DOOOO2E2 POOOA2BD VOOBO2BF 000113
Ch (0 Chl Ch 2 Ch3  Coincidence

Singles Count

ST 1013 +1018 +000 3316 164720 V 03 00000000 106 6156 004D4900 0OOA7A3F

[ T AT O - 2R 4 I E U 7 PR RE T B S 1 G AL RBCBUE - bRk T hR
— BRI E11E- S singles counting rate(counts/min) * 50 NEHFEAYTLE - ZEE N TLES
SHSEENETUE - ETLEM IR > SEEgE) » &S L@ T
[E0.5VER) » DAY E S sk 6 i (E(E Fsthreshold level > 4ISRZ R A RGIRE D
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Figure 80. 4 graph of firequency vs. threshold for a counter used fo de-
termine threshold setting.

HEB— : VHEPlatean)-— PRI B NRETFERE
F E—EE B threshold level » AT EMTE T =TT
()2 B — PR ET 833 » Hisingles counting rate (BF43-$#/counts) ° A1
FR0U 7 PO T BB ER B EDAQI | > 454 WC 00 OF(1+2+4+8=15=F) ; #1#
B= iﬁﬁ#ﬁ%ﬁ%ﬁ%ﬁ“m@ii TES WC 00 07(1+2+4=7) » BRI (LE
%% FAVEERE - TRBIVIES > S/THE{&ECskDSIESP4aE HT > Fla

DS 000002A8 DVOOO2E2 0OGV0O2BD 0OORO2BF 00000113
Ch (0 Chl Ch 2 Ch3  Coincidence

ST 1013 +1018 +000 3316 164720 V 03 00000000 106 6156 004D4900 00OA7TA3F

Singles Count
AT POE = 58 3 1] S e Eiﬁﬁ#ﬁ*ﬁ%ﬁ%'ﬂ%ﬁﬁ(%iﬁﬁ) (BRI bR —FR
B R 755 singles counting rate(counts/min) * MiZC NEEER o S84 R E R T =

A AR HE -



QFEJEE W S AR i LAY PRYERBET#ES » Hldouble coincidence counting
rate(BEEEME[FIN) - SpiE— 2% > fildlichannel 2(Ch2) » KRR EIREY
singles counting rate 552400/ ##(40Hz) > ZR1&FFEE— 2 R R HIAY PAVERSE T B8
fFildchannel O(ChO) » T#§4 WC 00 15(1+4=5) » ZR1&FFChOR BT EE > T
F5% RBEREEERZE - Sr#%sC PDAQ F#RIVEEEI(ELADSTE S HUS 55 1 K585
EEEHTE) - RIS aT{EChOAYsingles counting rate(counts/min) 5z ChOEECh2fY
double coincidence counting rate(counts/min) * [EBFEC NChOHYEERR » 4326 EH%ELChO
BRREITEM > (R -
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Figure 32, Graph showing cowunts per minute of
rudltiple counter plateai wsing couxnter O as a
bockorownd and sweeping valtaoe on counter |,

(2011/1/10)

A. EE#—(Threshold Level)

SHEMEEC Yellow ~ GreenglRed = 7514825 » Y Threshold leveldll N5 >
ALK EIE- ] = ER A S00mV(550mV ) B TLE IS S -

TL(V=700mV) | y-singles | g-singles | r-singles
200 4556 4431 4368
250 3695 3573 3504
300 3143 3033 2951
350 2634 2508 2434
400 2253 2126 2053
450 1930 1799 1716
500 1662 1534 1457
550 1488 1362 1295
600 1306 1192 1127




650 1240 1126 1053
700 1154 1041 970
750 1124 997 924
800 1052 927 859

I

/
/

B.EB& — (working Voltage)

FHEMESC Yellow K GreenfY WY 37 518128 (TL=500mV) > f§1YPlateaud] ~ 5% » A

b 2521 Yellow FH 730mV & Green FH750mV & T AE EBRAY 45 50

- 2T EEs

A T{FEEEREY 1 700mV K 750mVRI{E(E » HERREIRGA] - HERVER > HE

FEEHEEN > HfdoubleMVET#IE

=

AR NI 2R ERHE & TIFEREE -

=
y-singles ;g/—)singles(700m 2-fold Z-single %-)singles(750m 2-fold
600 114 1138 77 67 2423 48
650 526 1136 348 408 2430 301
675 911 1119 418 701 2335 383
700 1509 1083 403 1198 2456 438
725 2370 1140 417 2017 2413 439
750 3404 1198 461 2978 2445 438
775 4723 1137 446 4055 2399 427
800 6606 1180 456 5668 2349 446
825 10149 1164 | 463 8886 2437 510
850 15794 1114 450 | 14134 2400 533
900 81642 1095 449 | 49689 2449 541
1000 1995292 1176 521
I
y-single | g-singles(700m 9-fold y-single [ g-singles(750m 2-fold
S V) S V)
600 1557 88 64 3111 59 46
650 1526 436 298 3084 367 257
675 1583 696 406 3127 568 357
700 1587 1135 443 2857 836 380
725 1648 1862 484 2962 1429 402




750 1519 2831 449 3003 2339 420
775 1538 4059 460 3075 3416 467
800 1421 6181 453 3032 5535 469
825 1570 13473 497 3043 11711 525
850 1515 35991 459 3123 36823 527
900 1559 1296181 485 2950 2441161 559
950 1634 32009345 656

1000 1600 185664775 | 1053

I

Quarknet DAQR15<
HImtRiE = HIECE

{58 FHwindowsHYHE ke &t fE =(Hyper Terminal > DAQ-RZELRHVEL E /&

Bits per Second: nnnnnnn

Data Bits: 8

Parity: None

Stop Bits: 1

Flow Control: None
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sESE N4 e B E BRrER i
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UL TCAYF 7S HE( B - EHA R AT UTRHIRS - — A 8(LTT R9tE7 654321
0 F—ENEZRL NERAR -

7 6| 5 4 3 2 1 0
BN & (Veto) [BCEFIRFHY 2 EME |43 B | 4wt B | 4mst1 B | 4Rs5E0 AL
aflatiy B Hlasm A |=00 BE—HIE # EJ] # EJ]

Vit i E5

=00 A A ER
=01 & H Fo
=108 Fy#2
=117 Fo#3

R H RREMS R

=01 WA EEHY[E]RF
=10 =EH=AY[EEF
=11 PUEEHY[EEF
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() “Eftr A TR AVIEEUR - B tresetDAQ R » 28R NEALMES & ¢
HI1, H2, DG, DC, DS, DT, BA, TH, TI,
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ERHEERIE R AEEE - 5F2% NERFEEAESRN -
(OEEERAEIER - ERF LR - 3% NCDRES -
CUERE * IREBRMIEENARE - ERAERHES > Gl
TL 4 500
WC 00 3F



Wl

Run Mode : OFF CE (cnt enable), CD (cnt disable)

Ch{s) Enabled 3 3,2,1,8@ Cmd DC Reg C@ using (bits 3-@)

Veto Enable : Off

Veto Select : Cha Cmd DC Reg C@ using (bits 7,6)

Coincidence 1-4: 2-Fold Cmd DC Reg C@ using (bits 5,4)

Pipe Line Delay: 48 nS Cmd DT Reg Tl=rDelay Reg T2Z=wDelay 1l8n5/cnt
Gate Width : 188 nSs Cmd DC Reg CZ=LowByte Reg C3=HighByte 1BnS/cnt
Ch@ Threshold : B.608 vlts

Chl Threshold B.6RB vits

Ch2 Threshold B.6RB vits

Ch3 Threshold : B.688 vlts

Test Pulser V1t: 3.888 vlts

Test Pulse Ena : OFff

Example line for 1 of 4 channels. (Line Drawing, Mot to Scale)
Input Pulse edges (beginfend) set rising/falling tags bits.
e Input Pulse, Gate cycle begins
~ Delayed Rise Edge 'RE' Tag Bit
~ Delayed Fall Edge 'FE' Tag Bit
Tag Bits delayed by PipelLnDly
PipelLineDelay : 48n5

Capture Window: B@nSs

| Gate Width : 1B@éns

If 'RE','FE' are outside Capture Window, data tag bit(s) will be missing.
CaptureWindow = GateWidth - PipelLineDelay

The default Pipe Line Delay is 48n5, default Gate Width is 188n5.

Setup CMD sequence for Pipeline Delay. CD, WT 1 8, WT 2 nn (1@nS/cnt)

Setup CMD sequence for Gate Width. CD, WC 2 nn{l@nS/cnt), WC 3 nn (2.56uS/cnt)

QuarkNet System &5 /i B2/ E H S5is i A0 R

Edit by Bei-Zhen
1. BA BCHE B4 it (Hy per Terminal)
BEAE: B AR E e 2UAE M B I AR A e AR A R & i
(StartBProgramsPAccessories@Communications@ZHyper Terminal)

PH R & HHBL TR, f3E — 184 R % T e E (OK).

s =10l
Fle Edt vew Cal Transfer Help
Ol=2| 52| DB
Connection Description 2] x|
% New Connection
Enter aname and chaase an icon for the connection:
Disconnected |Putodetect  [pwedetect  [SCROLL  [CAPS [uM [Cepture [Pk echo 4

2. BT (8L, , 7 FHEE%)
a) ”connect using “G%E % " COM1 “(& HAl ) com i)



Enter detailz for the phone number that you want to dial:

Countryfregion: ITaiwan [35E) j

Arga code: IEIS

Phone number: I

Copnect using: | EATEE GG ~
ak I Cancel |

b) “Bits per second” 7% £ %5 " 115200 “
“Flow control” 3t €% " Xon /Xoff “
2| x|

Poit Settings |
Bits per second: | 13200 =l
Data bits: |8 =l
Paiity: |None =]
Stop bits: [1 =l
Flow cantrat: |§

Restore Defaults |
0K I Cancel | Apply |

3. B AR HUk
a) Yo B EGPSFAGE, A “DG” (E/MEnter)



#g QuarkNet - HyperTerminal

File Edit Wiew Call Transfer Help

IDl=| =]8] e

Date+Time: 30/01/08 04:09:39.035
Status: ¥ (invalid)
PosFix#: o
Latitude: 2647 .3158 N
Longitude: 120:59.8223 E
Altitude: 164.6m
Sats used: 00 —-
PPS delay: -0066 msec [1331-13B21
ime: 976 [last 2: 09289121,06ACC8CD]
CPLD freq: 41666645 Hz [2-sec: 41666644 Hzl
ChkSumErr: 0024

|C0nnected 00:01:32 Auko detect 19200 8-N-1 SCROLL |CAPS |NL|M |Capture Print echo

a

“g QuarkMet - HyperTerminal

File Edit Yew Call Transfer Help

=101 x|

D|=| 53] 0ls

Date+Time: 30/01/08 04:52:02.591
Status: A (valid)
PosFix#: 2
Latitude: 26:41.2612 N
h?ngitade: %52:39.8336 E
titude: .Im
Sats used: 03 .
PPS_delay:. +0359 msec [2B5B-289C]
CPLD time: A81C358E [last 2: A5SAB6D3C,A324A4EA]
CPLD freq: 41666642 Hz [2-sec: 41666642 Hzl
ChkSumErr: 0001

Connecked 00:00:11 |Aut0 detect |192E|D 8-N-1 |SCROLL |CAPS |NL|M |Capture |Print echo

S |

e 1 GPSTE MW AR BB 2 /) = (8 2 AR A T B 1 o

b) Hitdata, ¥ datafyk.txt
BEAE: X (Transfer® Capture Text)




“ g test - HyperTerminal 1o x|
Flle Edit wiew call | Transfer Help
0= @lsl o SendFile... I
—_— — —  ReceiveFile...
- Capkure Text, . ' ﬂ
Send Text File. ..
Capture ko Printer
-
(Creates afile of all incoming text 4

Z °

Capture Text

Folder:
File:

C:ADocumentz and Settingztddministrator

bihd Settingz\Adminiztratar s CAPTURE T,

P B TR EELES, TRBrowse BB iE 226 170 18 ) 55 AFE

Start I

2l

Browsze... |

Cancel I

c) H&F# \” H1, H2, DG, DC, DS, DT, BA, TH, TI,
V1,V2,ST25,SA 1” (GEf A& s EEBAMEZEN) ~ ZlEnter ~
IR% i N”CE” (BARE i E)

“g QuarkNet - HyperTerminal

File Edit YWiew Call Transfer Help

~ BfEnter ~
-lofx|

|

Latitude: 20:47.2612 N
Longitude: 120:59.8336 E
Altitude: 164.7m
Sats used: 03
PPS delay: +0359 msec [2B5B-289C]
CPLD time: A81C358E [last 2: ASAB6D3C,A324A4EA]
CPLD freq: 41666642 Hz [2-sec: 41666642 Hzl
ChkSumErr: 0001
DG
DG
Date+Time: 30/01/08 04:53:10.586
Status: A {valid)
PosFiu#: 2
Latitude: 26:47.2661 N
Longitude: 120:59.8291 E
Altitude: 164.7m
Sats used: 03
PPS delay: -8635 msec [2940-2E191
CPLD time: A4E81R32C [last 2: ACOSDADB,498A12891
CPLD freq: 41666641 Hz [2-sec: 41666641 Hzl
ChkSumErr: 0001
CE_ 12
Connected 00:01:28 |futo detect 19200 8-1-1 SCROLL  [CAPS [wUM  [Capture  [Printecha 4




REEDIEF AL E

#gQuarkNet - HyperTerminal ol x]
File Edit Yiew Call Transfer Help —I—I

Dlz| 515) ol ]

A512C992 80 61 66 61 22 2D 668 01 AJEICEC6 B45345.584 300188
AY13281C 80 01 2C 39 00 01 00 01 AJEICECE @40345.584 300108
AS1674E7 80 01 00 01 00 @1 3B 3E A7YEICECG @45345.584 300108
AS1A1A79 60 01 @0 081 38 01 00 81 AJEICECE B45345.584 3001083
n51A1070 0@ 61 86 81 01 2C 60 81 AJEICEC6 B45345.584 300183
AS1D269E A7 61 66 61 06 01 668 61 AJEICEC6 BA45345.584 300188
AY1D209F 01 22 66 01 00 01 00 01 AJEICECE @40345.584 300108
A5286059 AB 01 00 01 00 @1 00 01 AYEICECG @45345.584 300108
A528805A 01 20 @0 01 00 @1 00 81 AJEICECE B45346.584 3001083
N52D5026 80 61 3C 61 00 @1 60 81 AJEICEC6 B45346.584 3001083
A52D5027 66 61 61 31 06 01 668 61 AYEICEC6 B45346.584 300188
ASZ2E1B15 A7 01 66 01 00 01 00 01 AJEICECE @40346.584 300108
AS2E1B16 01 26 00 01 00 @1 00 01 AYEICECG @45346.584 J00108
A5335998 60 01 3D 01 00 @1 00 81 AJEICECE B45346.584 3001083
N5335999 00 01 81 26 00 @1 660 81 ANGS9716 BAL346.584 300183
AS39D7AF 80 61 39 61 06 01 66 61 ANGSY716 BAL346.584 300188
AS3907B0 DO 01 61 26 00 @1 00 01 ARGLIV16 B4AL346.084 300108
AS3CE391 80 01 00 01 00 @1 2C 36 AAGSI716 @45346.584 J00108
A5469637 60 01 80 01 00 @1 3C 81 ARNGSI716 BAL346.584 3001083
N5469638 00 01 66 61 00 @1 81 27 AN6S9716 BA5346.584 3001083
A5473B60 80 01 66 61 00 01 20 3F ANGS9716 BAL346.584 300188
AS4B1A1E A7 01 66 61 00 01 60 01 ARGLI716 B4L346.084 300108
AS4B1A1F 01 21 @6 01 00 @1 00 01 ARGSI716 @45346.584 300108
ASSAECD] 80 01 80 81 2B 34 00 81 ARGSI716 B45346_

o o e o e e o e e e o o e o s o e e o o e}
=
o
PRSPPI PRI MM NP PRI PO P NI PRI PRI PO RO NI PRI PRI PRI MO D
|
=
(=)
o
-~

Connected 00:01:47 [autodetect  [19zoos-nt [SCROLL [CAPS [MOM [Capture  [Frin echo

B

figi ACD{Z 1-DAQ card , F5-2I{E0C A GBS (1 P8 BB,

fi#7EQuarkNet i i (H AU EHE  07/26/10

QuarkNet i 2 bR & %SISR AFALACY » £ A2 AN R A (TR RLE L
RAE A7 M P SELE B DU FRMBE R SLEVE A ARE SRS - LIS FREDE) -

AnAn GRS

AT EAR A 1608 0 (word)#LAY - ST -

BBA48DB2 80 01 00 01 26 01 00 01 BACCDDDF 054011.721 260105 A 10 2
-0001

Hrp Al oo i DL AL (HEX) 2R (B #5RA) - S FITiVER T

T
H8{E %k B 7 M FREH AR - 288 AR D FRSE (trigger) RF 5 HRFRRAY U (clock
ticks) > #FHFEH00000000%|FFFFFFFF(+/SHEAD) B » KOHIYIE 2 17,
R R HRE A 22 1A 40nsecH IRF [ FEIRR » 10 F— {8 51 Rp (L A IRF ] R B 2% — ¢
/&l (cycle or clock period) » f—FFE F57 pk 3 25547 8l 3 2@ 2 (clicks ) » (RILE
(& 20221 25nsec IR FEE » BRI S8 P oo riik— T@muon@ﬂ%ﬁ’]ﬁ#ﬁﬁﬁﬁ
—E AR R EE > A AT LU AR [RIRF %% 2E” (coincidence) HY I &
ke B RL Sk A — ([ muon 27t [y 5B PRI ZR 00 B B - ((E{# Fdelay time Ezgate
width#F > & {EcountIHFfEIE 10nsec » X > FE N EIAVEIBIHEO. 75nsec By Fy 1.25nsec
» iE N Ry DAQIR Y& -
HYFTIRF{E A 22 R4 OnsHYEE B A%, TR B — {81 B3 IRF 120nsHY ZB4F, ST 8 THY SIS 2K
SLEE.



32 clicks

—
L]

'FFFFFFFF' ticks

L]
[
h L

100 second FHEFEE

o Y SR T

— 3 \MEFTE > 57 Al VU G DU S 2RI 2R A8 A S (channel) 5 & — ¥R 58—

Tt RL ikl A GASE_ T8 (Rising Edge, RE) T 2 i A B ] 1L 114 55 S {1815 24 4

5 A8 oo HI G ekl A GRS T Fer)i%4% (Falling Edge, FE) » FA" 5 DU iy A S
M iEe0,1,2,3 -

TR T aAN ST

GPSHA — B MRS € [ & 80 7 2E — 1 100mseclIRRSE » S Gt 2R B RFEASR(1
Pulse Per Second 1PPS) » [R5 18 = e ik 2 fpe T i A2 ) — il 1 PPS Rz Bidg
HIFHRHE » 38 — (S ¥R a0 > i B i AR IReE > BB+ — (8ot
JERL#R T GPSERIREIRIUTCIRF (DL T 7% A GPSHE) - S+ fE5c & Rl » i
it — =Rk VEK A 5 VIRERGPSHUGAFRE AR » AR - B ST - R
RGPSHEIEFAGRAIET VIR » 2 A — %%/ F (R 0EF) » RIS R H%
A BEN A SR B 1 PPSHRRZE (MH$%B) » GPSE—FPEIfRaE 2L 1PPS » A —{E % E
(GPSKF - (H 2 E s R IVIFRE (DL T8 B 1PPSRY) &R —F » I i) — %k
T (xxxx) b A2 FUER 1PPSIA R Bk - AU fH B GPSTRFAY 7271 (0.xxxx Sec) ; +7R
1PPSFHREN RGPS A — LR - - ~GPSHFFRE A 1PPSIs A —EE AT (L T

[i]) -
GPSE ;
1PPSHE.
trigger
FtEE
DAQ Card

TEME N FLBIER T Z AT » T5 2 el B E 15 B
1. —EEH > ATeEE —ERFEELER - 1A —(ECEE  thrlREEEE
YPARERRE - fEEREETEE - Y —(EE S 4 TR -
2. —MEMEMMWAZREHRAMNBERERE  BERABLLEE#HNTTE R
Z LT RIER ) - th o] USRI B R £ RO -
3. THIE > 2 RIFFZEMEE - FRHSR R ERFORIWY - BUE-Ri0tE
T2 WCO0013 - FUERE A ImRIFOMIER 2 2 NEERIR1MIERZR 2



E o

4, FAREBERBIE - REEFSHME > HIINFE{E (threshold value)#
KIVAE—H -

5. BESEEH > F—EFTLEFASRREMERH - 8 Z{AF i SkFERIES
Ml - #HEESASERITH IR > (FHHRIRE 76543210
Hep

ek 7= KR — S4B =0 T —FEMEEE T -

WaRs=1 REBARZEIE > R 5=0 BIRTEMSBEFEZ AW -

mima3210M R A T X R BFENREEZFREENEESR - ARE
BT ZERL AT AR ROESL - T —EREERKR
24sec/32=0.75nsce °

L]l

RERRORIMRER AT - EEFIEMABBEHINE—ESEHEAW
ITHIRCER) > ABRINTF:

1F7F31B3 BD 01 33 3D 00 01 00 01 1E705220 135455.257 120603 A 04 2
+0609

1F7F31B4 01 2B 00 01 00 01 00 01 1E705220 135455.257 120603 A 04 O
+0609

HABED®NT

(1) GPSK§ (Time/Date)=: 13:54:55.257 UTC 12Jun03 ({RiXEith
Bl A9:54 aM) - A[EKEIBEMNEE &4, BRHIGPSEUIE - MFFRIZERIZ
+0.609seconds » FfLl1PPSEF = 13:54:55.527 + 0.609 =
13:54:56.136 UTC

(2) EBBBEAANE

(a) HF—1THIRE 1F7F31B3:
g (#RAEOKR 1) BINABD 01 33 3D AZH#ART .
10111101 00000001 00110011 00111101
B AL TTIRIE7E 21 - RIS & F A IBEAE » B I IRE I BR hh ) UE e
R -
(a-1) B BN EBIRAIR RO ZERERSR (Actual trigger time):

1F7F31B3 = 528429491 (+i{L decimal)
1E705220 = 510677536 (+H#SL decimal)

528429491 — 510677536 = 17751955 ;HAZE
17751955 * 24 ns = 0.426046920 seconds
ZZ=EE  13:54:56.136 + 0.426046920 =13:54:56.562046920 UTC

(a-2) BIEHMAR
WAR0RIEASE: BAWMMRE > BI4AEEIE 11101 (BN) =1D (HEX)=29 (DEC)

2HF FE
waE 1 BIEAEE . BAWMMIRE b BEMGEEIF10011 (BN) =13 (HEX)=19 (DEC)



BWMMIFE > 453E1F11101 (BN) =1D (HEX) =29 (DEC)

(b) FEZITHEI1F7F31B4:
g (RAMEOKR L) BINE01 2B 00 O1LHZH#ERT .
00000001 00101011 00000000 00000001
— AN TR THIE 40 - I RS -

(b-1) HEBEHHIAR

WA ORIEASE: 2F RE
EMHIFE » 459K4F 01011 (BN) =0B (HEX)=11 (DEC)

woE LRIEAAR : 2F RE

®AE FE

(3) Kaks

KM LLEREEREG FE > BUHR4EERE1IF/F31B34E » HIIR0E—EE
(29%0.75) = 21.75 nsechIHARAIRMIRE - /R 1BF—ETE (19*0.75)
= 14.25 nsecHIthABIIRMIRE - EH —MEF (29%0.75) = 21.75 nsechl
M AFERMFE o I —BAES—(EE1r7r31B4E8ER, HEhimEmEos—ExE
(11*0.75) = 8.25 nsechIMhAHERMFE - #Ro%0 RIS -
Hitt, #wEE0MEASRREES 10.50 nsec (=(24 - 21.75) +
8.25)nsec) »
R LR RE &7 . 50 nsec (=(21.75 - 14.25)nsec) » &HFtGEL
EHRAIH M T ERRTR o 58— 2245 (edge) HVERERF T =T DU _E(a-DAYETELE 5
3R -

#1 #0

19 29 +11

Bk A 7B R(HEX) B — 56 47 (BN) Ao 8
0 000 8 1000

100019 1001
2 0010 A 1010
3 0011B 1011
4 0100 C 1100
5 0101D 1101
6 O1MO0E 1110
7 0MF 1111
fif% B SRRIKREEIZE

SEMARE AL AIFUEGLIIT MTThIRSRS 0 1 2 3 HEEMERINT
#WE 0 =00K
=1 PPSE{E » Z4& : BigRITHD - 1PPSHIGTEZEIEE -
#WEE 1=00K
=1 REFSEZEIFE - TR RREBIAMASEE ; NRIFENEE  BESHELEKE -



W% 2=00K
= 1 GPSHRZEFE - AIReREIR R ER EEITREF -
W% 3=00K
=1 FHEBER LR > SRR AGCPSHIRE - LAl RE R EIER AT -

i ¥iQuarkNet e-Lab ME5%
A,
gl
7£20094-10 H > Bob Peterson(Education Program Leader of Quarknet) % 44
518 (TWN)Lead TeacherfJii5% » v LIi#ELead Teacheri# AQuarkNetfe-Lab%
L CIRSE FAYgroup ° Lead TeacherfE:
http://www18.i2u2.org/elab/cosmic/home/project.jsp (5
http://quarknet.fnal.gov) FIME5E & # M50 T -
(1) &dki(Taipei) B2 K E( Soochow University)#4JLead Teacher
PR TWQuarkNet
2 B XXXXXX
(2) Bdtm(Taipei) P RHA T Y EERT
(Institute_of Physics_at_Academia_Sinica_IPAS)#JLead Teacher
MR A% CRipas
B HExxaxx
(3) & 1tB%(Taipei_County)##{=KE28( Fu_Jen_Catholic_University FJU)#JLead
Teacher
MR5RCRfju
T XXXXX
(4) BRI (Tainan x) 1K E8(National_Cheng_Kung_University NCKU)#4Lead
Teacher
PR5%CRncku
T XXXXXX
(5) =i (Kao-Hsiung) &= i B &5 A 22
(National_Kaohsiung_Normal_University NKNU)#JLead Teacher
PRAERCRnknu
25 B XXXXXX

e-Labfiti Fi & (fiifEgroup) FIMRSE » BT guestz4b » 43k =H(role): teacher -
user } upload » HruserfEMIIESE A HE - {#Hdata » ANEEGEHANMESE » upload$H
oM AT DL {8 data > ANREREHAMMRSE » teacher(B14E lead teacher)FEATMESE AT LA
Ffdidata - e[ DUEESZUL | =FE A CURSE T Agroup © & group HERIEE}
H AT s B LA T ey —fE H
SoochowU---Taipei---TWN »  ipas---Taipei---TWN -
FJU---Taipei_County---TWN > NCKU—Tainan---TWN -
NKNU---Kao-Hsiung---TWN -
GroupHy & B
H.teacher 7y 89f# F & (141 CRncku) # Ae-Labfy B i 4N » %45 Teacher
Home £ A » ZR7% 15845 T — E M JRegistration » FRAIgroupt SLIMRNE K Mk

=

ﬂi o



Cosmic Ray e-Lab

Teacher Home Student Home

High school students use cutting-edge tools to do scientific investigations.

The Cosmic Ray e-Lab provides an online environment in which students experience the excitement of scientific
collaboration in this series of investigations into high-energy cosmic rays. Schools with cosmic ray detectors upload data

trn sichin)l pdabe A skl winnen A1t det Thi 1L tinnte bo nnalos o panek lnranr bk oF

i Logged in
Cosmic Ray e-Lab 0gged in

Teacher Home Community Standards Site Index Registration
student Home

Cosmic Ray e-Lab

Teacher Home Community Standards Site Index Registration
student Home

e-Lab Registration

Reagister student research groups with a spreadsheet. Using an existing spreadsheet with your class lists is the easiest way to register
groups. The spreadsheet must contain the first and last names of each studentin the
project and the name of each research group. Decide what role you want the research
group to have—user or upload. If your students will be taking the pre- and post-tests for
assessment, select Yes for the column In survey. Atemplate on the next page will get

you started.

Register student research groups. Use this page to register less than ten students. You can link new students to existing
research groups or you can create new research groups for students.

Update your previously created groups. Update your research groups.

Assign vour research groups to new e-L abs. When you register a group, they are registered for the current e-Lab. If you want to
register them for new e-Labs as more become available, you need to use this page.

Update detector IDs for your group. When you analyze data in the Cosmic Ray Elab, most of the analyses need to know
information about your detector. This page allows you to assign detector IDs to your
group.

(1) A 5558 > H Al A CRncku—{EIE 5% #2Show Group Info o

Update your groups

Every DAQ board has a detector id (DAQ number) based on the serial number on the board. Students select it when they upload data. To find
it, type "SM” when connected with your detector.

CRnckuEH Show Group Info |

T8 ADAQF fm 5 i H1 7 i ADAQ-75 1 FAAT SRS - an i A HMAYDAQF
» SEEEE A A HERS > DLESESrBA o K5 AU % Update Group Detector IDs >
LI AR groupsit v LA {805 24E DAQHUARHY data -




Update your groups

Every DAQ board has a detector id (DAQ number) based on the serial number on the board. Students select it when they upload data. To find
it, type "SMN" when connected with your detector.

CRncku |Z| Show Group Info

Group Mame: CRncku
Detector ID(s) for CRncku
(comma or space separated):

[ Update Group Detector IDs

(2) #E Aregristrationf) 5 215 Register student research groups » BkHLL FAYE
I

+ Register new students below. To register more students, click on the + button.
* We will create new groups and their associated passwords for you.

+ Select ﬂ ifyouwant to grantthe new group upload permissions for your detectors.

+ Select — if you want the new group to take the pretest.
First Name Last Mame Choose grouplz| Make new group

#ii A First Name Last Name > $X1% 1% Make new group » B[I#4 VL FHYEw - 1F
Group NamefHi /545 —fEH group name (k205 FHH HIIRHE) - 764 3R AN ZE

SEMESE i data M BN EA—EH B - a0 GLEE I HAM A group name G4 + G
AR ICFEE - 15— BE% 4TI’ m done -

+ Reqgister new students below. To register more students, click on the + button.
* We will create new groups and their associated passwords for you.

+ Select ﬂ if you want to grant the new group upload permissions for your detectors.

rd

+ Select ' if you want the new group to take the pretest.

ss Hsiao SShsiao B EB rd

<

P22t H BRI A A O R SR & DL ROFRE. » 5 FFRIRFTgroup name M
password ° {Hi& R FaH password i NAFEL » 758 BB Ak - ARSI SR T
» A DL IR SR teacher K EERY » H BE (0| B Registration ) H i » R LLEITES
H ik M MR E -

Your student registration completed succesfully.

The groups we created for you (and their associated passwords) are listed below.

If one ofthe groups you requested already existed in our project, your group name was altered slightly to ensure uniqueness. You may now
use the File...Save feature in your browser to save the information below.

Group Name Password
SShsiao knisarro

(3) 1 ARegristrationJ 5 = {[& &5 update your previous created groups > 1E/C
PR RBEMESE - FHZShow Group Infokt Af LABA 4 5 cie RS %A (role) 2
user, upload&iteacher » K73 BEEL AR B LIFHE B2 A4 2 45 A (I survey=
No or Yes) » #2758 SUHE(Password) [ H B C.AUE ISt AT DITE B 2 - ief%
F3#% Update Group Informationgt /74 T -




Cosmic Ray e-Lab

Teacher Home Community Standards Site Index Registration

Student Home

Update your groups
SShsiao |Z| Show Group Info

Group Mame: S5Shsiao

Academic Year: 2[][]9-2[]1U|Z|
Role: upload |Z|

In survey: ©)No @ Yes
Password: sesseee

WVerify Password: sessene

Students to delete from "S5hsiac™ [T shsiao1

| Update Group Information

PRIV ST M DAQ | 4 ZH fE e-Lab LG 1R E

PUF R —Le3% i F e Ffddata - REEEEIIEFGEA > oA Emp) T E
%1|%|Student Home,

Cosmic Ray e-Lab

Home Library Posters Site Map Assessment

|__Data | Geometr |

= Selectthe detector associated with the data you are uploading.
+ Click Choose File/Browse to locate the data file on your computer.
+ Click Upload to upload the file.

Please do not upload files larger than 2 GB in size. You'll have to split them
up into smaller pieces. Questions? See the FAQ

Choose detector
510120 6155 ) 6183

16 EERIET » —F B E M RIS M DAQ FRUNLERR AT » /218 Z Hilak &
R AEFH A FIDAQURRS » (SRR S A +HI 5 #2 T i§E% i€ (enter a new entry) >
HRETME S H—1TEK - BERZAIERE » GiEA — /MR T%
T WRAEAXAIHGHET > BREB G HER -



LUYUJEU I1T &S YIuup. oolislay LU

My Ln::u::l- 0

Cosmic Ray e-Lab

Home Library Data Posters Site Index  Assessment

[ Data | Geometry

Detector 5101 @F‘ Please choose an action to your left.
?? 13,2009 @ 22:45 4 X

Confused? Sesing errors? Please consult the tutorial,

Detector 6155 @
?7 09,2009 @ 22:13 + X
?7 05,2008 @ 10:47 4 X

Detector 6183 @,
?7 10,2009 @ 00:32 # X
?? 18,2009 @ 19:27 4 X
?? 04,2009 @ 00:00 # X
2204 2009@ 10-09 Al

TW-Quarknet-data-preparation

x| 44 BB
Benchmark File IA&#E
Blessed file 1%
Blessing ¥ A
Singles ERFE
Single coincidence BEf4&

a3

Double coincidence #fF4&
Triple coincidence =&
Geometry & #1d]
Trigger rate fifif &

Configuration EZi&



2013442, Eni@fe-lab [EEM T = EE;
1, DAQFHIBEARTEIF 21, EINEEBERIE L TIE

AN
T

ST258,ST35

TL

SA 1

& A T BESIKEE R B E R 8B E, TEbenchmark
(MA)Eblessing(¥Af) HERAZI.
2. EETTHRLEMEER REELEERZARLE

W BRI, RIEF L{EEE 8 KRBUTCHIFME S BT
5 B AR E4E. 12 A ke A B A A7 AR,

3, L{EZe-labrEiiEIE, EftibenchmarkEd
blessing, ¥ 8E51EL5I N D ZF 85, BRI
BEmMRERCHERE.

A Benchmark File represents a high quality one day data file for a single
geometry and coincidence.

B—EREE R, AFEF—E"—X"HBE=r0H
RiE.
Other data files will be compared to this file to bless the new upload.

Hihp) EESRENAELL Y, BBHABMDTER, ¥ HE
AfEE.

When the detector is reconfigured with a new coincidence or geometry you
have to designate a new benchmark (See "Add Benchmark").

Du%?%iﬂﬂ%%ﬂ%&’ﬁéﬁiﬁﬂﬁ'léﬁ ok, REZEEFH—ER
K8,
How do you judge a "Benchmark File"?

Steady singles & trigger rates.



Sufficient rates to assure adequate S/N.

An4aT AT LARK 23 Bl A48 2
RENERRLHEER
. OREF AT RIS HAALE

Note: for the "6000" series QuarkNet counters, the singles rate is usually
between 12 to 35 Hz.

Other style counters will be different and is best determined by plateauing
counters (see CR e-Lab—LIBRARY—Resources— Tutorials for plateauing
instructions).

6000~ 7| fquarknetit 21z, ERFEKKI7E125(35Hz. Hith
FERIRET BB B E S E IR [E B MUR E.

{5 FA%H{—(CRfju/cosmic) &R, EiE R E# 6226, Et3 X5t
#425(700,760,820/TL600/~20Hz), L {EEZiEHBIIRSEZ:
fjupha/cosmic. fF##muonic, BB ITEERE, RE&H
minicom FEIERIVSHIEIRTE, £R3EHER XN
BEREAN:, BRE—RNEFEHR, 2EBATLEARNAKLE
(benchmark file).

F£—EMWXK 8-26-26single

F_EMAK: 8-27-26double

(B XCRncku/cosmic, CRncku251 )

Overview of Data Blessingfi 91 ¥ BIFE

Data Blessing checks the rates in each channel and the trigger rate for
consistency. Blessing involves two stages in your workflow depending on
whether you are uploading data with a new configuration or with the same
configuration.

HAeGZREHEINSEREMTHHRMEMFEERTE
HIKRE, IR BERGT SR ERIRFT -t HAR
EMEME —EEFE, —E=REY, 2ANTEHRTR. EW



BIEEMERELERNALE.
[_Upioad T Geomety | Benchmark | Biessing ]

Upload / Blessing Wnrkﬂnw|

Stage 1: New configuration ( geometry or coincidence )

[Seicad ] [[Benchmark | [ Blessing ]

Upload data Add a Bless

files for the |:> benchmark from ':> uploaded files
first time uploaded data manually
without a files. using benchmark

benchmark. you just added.

Stage 2: Same configuration ( geometry and coincidence )

Upload data
files selecting
Benchmark
added in
Stage 1.

These two stages use two methods for you to "bless" your data and make it
available to e-Lab users. Each requires a benchmark file.

e Manual blessing: In manual blessing, you have an opportunity to bless
files that did not have a benchmark when you uploaded them (Used in
stage 1 as shown in the workflow above).

e Automatic blessing: In automatic blessing, we compare your upload to
a benchmark file you identify (Used in stage 2 as shown in the workflow
above).

Choosing a Benchmark

Library | Posters

To select a benchmark file, click on the Benchmark menu item and inspect the
blessing plots for several existing uploads. After you inspect the plots, choose
an appropriate file to label as benchmark. Read this tutorial for more
information.

You MUST change the benchmark file when you change the configuration
(coincidence or geometry) of your detector. You can use the same benchmark



https://www.i2u2.org/elab/cosmic/analysis-blessing/benchmark-tutorial.jsp

over and over if you never change the coincidence or geometry of your
detector.

Manual Blessing

Library Data Posters

You can use this method to bless files that you uploaded without automatic
blessing. This method still requires you to select a benchmark file or gives you
an opportunity to bless data that had been compared to the wrong benchmark
at upload time.

Read the tutorial on manual blessing

Automatic Blessing

Library | Data Posters

On each data upload you will select a "benchmark" file to compare your data
with. You define the benchmark files; they have consistent data rates and
similar geometry and triggers to the subsequent upload files that you wish to
compare them to.

Benchmark Tutorial #0{0[£%5FE

Go to: "Cosmic Ray e-Lab—Upload —Benchmark"

Library Posters

This is where a detector owner will select a best standard data file for
comparison to other files in order to bless the other.

The file owner needs to review the blessing plots and use judgement to select
one standard file.


https://www.i2u2.org/elab/cosmic/analysis-blessing/benchmark-process-tutorial.jsp

So, first pull down the DAQ list to see your DAQ#s,

Detector

Date Range

| Choose detector

and select your appropriate DAQ#.

01/17/2014 [&]to |02/17/2014

| select Benchmark | (2]

Now, set the date range to include one CRMD configuration (coincidence and

geometry).

Click "Select Benchmark". This will present a list of candidates for selection.

« Navigate through data files to examine charts before you choose a
= Select benchmark file.
+ Add a meaningful label to this benchmark file.

benchmark file.

Benchmark Candidates

0 §119.2013.1001.3 . ==¥¢
O §119.2013.1001.4 5° ===
O §119.2013.1011.0 5P ==W

O §119.2013.1011.1 5 == W o

Enter Label

Save

6119.2013.1012.0

Rates

® 6119201310120 P == K|
0 6119201310121 > ==W

O 6119.2013.1013.0 ==K 22

0 6119.2013.1013.1 . ==

B *|

20

O §119.2013.1014.0 7 == W
0 61192013.1014.1 P == W
O 6119.2013.1015.0 7 ==

Channel Rate (Hz)

16

A Ak SR AL ABML MA B i b AR A

R SLE O B S EN SENDS 08 40 0 N0 WEEE

L N T T e T e T o ST

A A ko Mh Ak BA M A A A A

0 7200 14400

© 6119.2013.1015.1 ==K
O 6119.2013.1016.0 S ==K
O 6119.2013.1016.1 ==K
O 6119.2013.1017.0 > ==K

O 6119.2013.1017.1 P == 925

Il Channel 1 [l Channel 2 [l Channel 3

21600 28800 36000 43200 50400 57600 64800 72000 79200 8640C
Seconds since midnight UTC

Channel 4

(Salect channals to turn them on/off)

Trigger Rate

© 6119.2013.1018.0 ==K
O 6119.2013.1018.1 .=
O §119.2013.1019.0 > == W
O 6119.2013.1019.1 . === W
O 6119.2013.1020.0 ==

9.00

Trigger Rate (Hz)

| Trigger

0 6119.2013.1020.1 ==

.

O 6119.2013.1021.0 S ==
r_\ 4410 W12 AN 4 O —\—*

7200 14400

v

Review the list of candidates by clicking

21600 28800 36000 43200 50400 57600 64800 72000 79200 B8640C
Seconds since midnight UTC

on the file number (such as

"6119.2013.1012.0") and looking at the Singles Rates and Trigger Rate.

Use your judgment to decide if this file is representative of all the data for your
particular CRMD configuration. A high quality file will have steady Singles &
Trigger Rates, plus Singles will fall between 12 to 35 Hz for the standard

QuarkNet counters. Here is an example

of good blessing plot:



6202GoodBlessExample

22

21 x 1% e 3 e 4 *

20| wee 40 B 44 4 SRS WD SO & M0 e A A A AR DA ANl

| e bt A A ASSIS, AR A A A A ASES AN, AR, Mkl is el inin S I Py W oy

17| - am = [ ] - - . [ 1R} " w=e smm® ® @ - - we - '] -

0 7200 14400 21600 28800 36000 43200 50400 57600 64800 72000 79200 8640C

and this shows a bad blessing plot:
6667BadBlessExample

30

25

20

0 7200 14400 21600 28800 36000 43200 50400 57600 64800 T2000 79200 8640(

Notice how one of the channels wanders around indicating irregular rates.

After you have selected a representative file, type a helpful name that you will
recognize later and click "Save".

Now, when you go back to "Upload" — "Upload" the chosen benchmark will
appear on the pull-down list next to the DAQ#.

For the DAQ# for which you are uploading data, select a benchmark file from
the pull-down list. This benchmark file will now be compared to the uploaded
data to measure its quality.

Later, if the detector configuration changes (coincidence, geometry) then a
new benchmark file needs to be selected.

When selecting files for analysis, review the blessing plots by clicking on the
"star". See if you agree with the owner assessment for quality data.



Tutorial for Manual Blessing of Data Files #[1{a[}%

"éu"‘l; = 7

To manually "bless" a data file or a set of files, first select the DAQ# from the pull-down list:

Detector
| 6148 =

sz,

\

| [ | Retrieve all

To display the list of potential files to be "blessed", click the Retrieve all box.
The list will then appear though it may take a moment to generate the list;

please be patient.

From the candidates list, you can select individual files or "Bless all files" will
attempt to verify the entire list. Shown are two files selected. The singles and
trigger rate plots for the highlighted file are displayed.

() 6420.2013.0709.0 P=37
[ 6420.2013.0710.0 PEW
[ 6420.2013.0711.0 PE W

6420.2013.1030.0

[ 6420.2013.0711.1 =W Singles Rates
=

| 6420.2013.1028.0 ,=* Channel 1 Channel 2
™ p420.2013.1020.0 PETY 5 a0 g 40
@ se202013.1000PER| T 0@ T
O 8420201310310 PERX & ® E: s I iatin
[ 64202013.1101.0 PEKX £ 1o g 10

£ 0 2 ]
|| 6420.2013.1101.1 =1 [&] o 21800 43200 £4200 ag40r O o 21800 43200  E4200  BE40(
] §420.2013.1102.0 P=vr Seconds since midnight UTC Seconds since midnight UTC
_ ' ' ’ = Channel 3 Channel 4

—1

6420201311030 PEWY o
[ 6420.2013.1104.0 PE KX £ 2 3[:| I

o 20 )

3 k. 20

e 1 T 10

=4 c

£ 0 2 ]

3] o 21600 43200 64800  @840( O o 21600 43200 B4B00  8840C

Seconds since midnight UTC Seconds since midnight UTC
Trigger Rate Help
40

‘Iﬁ‘ « Black line: benchmark

— 20 « Dark dots: channel & trigger rates

ﬁ 20 « Light dots: channel & trigger errors

5 10

g .,

£ :

21800 43200 B4800
Seconds since midnight UTC

G400

From the Benchmark pull-down list, select the standard file you wish to
compare to the candidate file:



Benchmark
| 6420.2013.1031.0BlessChoice 5 |

and now click "Check Selected Files" and the CR e-Lab will compare the rates
and errors to see if passes.

| Check Selected Files |

In this case, one file was "blessed" and the one file failed.

6420.2013.1029.0 has NOT been blessed. Fail reason: This file failed at: 50550(14:2:30) because the benchmark channel 4 rate:
28.569793282251904 (metadata value) was not between the ranges of comparison set by 14 and 4{10.0 and 18.0) - for these last values, look at the
.bless file of the just split file.

6420.2013.1030.0 has been blessed.

Hardware notes: 24MHz clock on board, 1.25ns/tick , on board 10nsDT,
50nsDT-GPS

Software notes: muonic (Linux and python based),
EQUIP(windows,Mac and Java based)

So, for each of these 2 character hexadecimal words, you essentially have
8 binary bits of information.

The way that this information is encoded is as follows: Bits 0, 1, 2, 3, and
4 denote an even more preciseclock count on the board of 1.25
nanoseconds. Bit 5 should be 1 for every valid event, while bit 7 should
ONLY be 1 for word 2 - it denotes the start event of a cluster of events.
Bits 6 and 7 are always 0. Therefore,the binary word 1011 0010 would
mean that a new event in a new cluster has started at 22.5 nanoseconds
after the initial time measurement.

Looking at one channel may require you to look between several lines in
a cluster. The first line of the

19 cluster is always indicated by the 1 in Word 2, and typically it is easy
to follow along the cluster by looking at Word 1 and seeing when the
hexadecimal stamps stop being consecutive.



GPS firmware update procedure

B YR M HUCE TS A BR:

Download Firmware Update

1.0n a PC, down load the update files at
http://www.conwin.com/support.html

2. The filename is “wi125 update v1.79.00.29.14.rar”.

3. Unpack all files to a local working directory. (password:
navsync). WinZip may work to unpack, but Dave and Mark
downloaded PeaZip.

& — IR REGPSEFEHEGPSRHI#IIA L BR:
Setup for GPS Card

1. Access GPS card by removing plastic case cover.
ITHRGPSH &

2. Note the location of JP5 (Figure1). Older versions

have R9 surface mount pads instead. 2
EE—, $EIGPS+ LJPSHIFTTE. EMMIGPSKRERI(F
)

3. Done with the GPS card for now.
GPSHI#) 1R L ERSERL.

B — AR EDAQF: Setup
for DAQ Card

4. Connect DAQ to PC usb port and run your Terminal
App (i.e.TeraTerm). Download Tera Term because
EQUIP can’t configure the required baud rate easily.
1rGPS#EIDAQ, PC LK 4T TeraTermiy i imtkFE =, H
AR im IRt AT LA, (E R A A EREMM L T RYER .
Hi¥DAQ<#EAPCHIUSBHE, A#imtkie N EH LDAQK.



10.

11.

12.

Set DAQ baud rate to 38.4K (command ‘SB 123 2" ).
R iniEEDAQ R MEmE L X DAQ-K Hbaud rate 4
38400, DAQFRHItET =2 SB 123 2

Now Configure your Terminal App to communicate at
38.4K baud — select Setup; serial port; set speed.
(EEEDAQ+RHbaud rate(38400) 5 & i #F2 =X fbaud rate
(115200)F~ — %k, E it R iR X EIDAQ-R R K ERR, AT
H#HIDAQF. & T EHMESERLBIEHDAQR, WEBR LN
2 X baud rate £38400, FE XM RIFKF A: BRE, FII
18, E%:EZE(Hlbaud rate). :E# AT LIEHIDAQRHEE N E
BHHIA.

Enter DAQ command ‘UL 123’. DAQ will report “This
is a USB to GPS link” £
#Hbaud rate FHRHIIFR T, #WADAQRIVIZEHIIER:
UL 123

i 1% DAQFZ[EIfE: This is a USB to GPS link

fai

If at any point the DAQ card is reset, repeat steps4-8.
IR FLEDAQRERMIENR, MEEELIRS-S.

DAQ is now in download mode, ready to send in
coming data to the GPS board.

IREDAQREEE THAERENE, HiEEHFHIEMEEGPS
+.

Now disconnect the RJ45 cable from the GPS to

DAQ at the DAQ card. %
GPS:&E#%Z|DAQFK HIRJ45#RFREETH i, :E¥DAQREIGPS %k
EHHR, B2 MISGPSIEERTIREIENGER, TlZ £l

Disconnect Terminal App from the com port. If Tera

Term — select File and disconnect. i
R imAE =0, RIFRR, L HEZIDAQRIIFSIE

Do not reset the DAQ card. S
HEZDAQRE!
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L= Z I Win32 GUI JE HREZS T GPS s

Using Win32 GUI Application to update GPS

13.

14.

15.

16.

17.

18.

Open application upd_wi125.exe in your local
working directory. *
ZHEITEHEHEEEH B =&, ZIZFHIT upd_wi125.exe

In the NavSync Firmware Update Window, select
DAQ COM Port (same as above). b
Fr & H IR NavSync BEHE IR E, ZEHES DAQRH
R 5118

.

On the GPS board short out JP5. (tweezers,
paperclip) (If you have an older GPS card and there
is no JP%, short out R9)

ER— /R E 52 (51 40 15 F SR FREE LD 2KR), TR TR U IRTEGPS
E, SIPSHIRE/NBEFRER, TEZRIIEEE, ZERREEE
BT EEE. ERMGPSF, MLEFRIE IX.

Connect the GPS to DAQ using a RJ45 cable. A
download timer has now started. Wait 5 seconds. =
GPSHIRJ45HE B2 EIDAQF, GPSHELS T EJR, F45: 55, PAQ+
L., N I\ N SLe VR

Now on UPD_WI125 app click ‘Update’ within 15
seconds else download fails.

IRTE, EFEASM A, WZBEffupd_wi125 HERARER LT
Updatefd;EH, GRIFEHIMEKT.

Programming will take about 90 seconds. upd_wi125
will show status information and report “Writing flash

memory”, “Verifying flash”, and “Firmware update
complete”.

You can remove the short out jumper on the GPS
card after “Writing flash memory” appears.

BT R, FERI0R R SRE R E . HEITH,
Upd_wi125Z8IR#IKREH: Writing flash memory,
Verifying flash & Firmware update complete.

ik BEEA R 2 Writing flash memory BIBFE, {RiEL AT LIFS B

Hik



19.

20.

21.

GPSFk L5 EIRJPSHI/NMAEEE T. ER, B
~iKEE AFirmware update completef 8%, GPSF<HIE #H
FASERL T!

If programming fails disconnect the GPS RJ45 cable

and repeat step 13-18. N
REHENRT, MEEEDER13-18.

Reset DAQ board.
BizEupd_wi125, EFHEDAQRMER, EXDAQRHEE
%, B AR Aquarknetfbaud ratefif 2 in e X E# L DAQ

+.

Use command ‘DG’ to check GPS time and date

(only valid after satellite lock). H
15H DG EGPSHIFF M E T H( ZHINEBE BHME 2).

f i
il P
—

1 ] ,._l,_l ._3
S AURSAVN R
e T A { I|
" s .
1 .Z- ['!J : -
LYE ] : :

LLL. “fogg = ' |
gy

Figure 1, Qnet GPS CARD
B —, GPSF, HHIGPSERENR, FTLLEEMEZHMEE/E g
R9, Bl L BREFTERIRIMH .
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ﬁ'ﬁﬂ%QuarknetBa@E’l’%&%&(&intillator Counter)
PR, A, HE A By

PG 82 TR B
PO BB A1 & BB AE HE  (PMT) PO AR (scintillator) Wi 5545
T AR R R PO AN, A PRSI, B 8 e 7R PR R
B A G G A 1G (PMT) Y, e isd p d it HAAPMT /]
HERRBRIOR B B DL L, 5E AT S 5 F H 7R 45 8 DAQ T FE G A B,

I{ight E_Uidﬂ AR dynode [ B B Anode 5
T
| Q:L"“’ 3
'l} VAV s e ﬁj{
] . W .
2
&

Scintillator |
Efgucathude PMT

Quarknet F FYPMT & Sens-TechFVEkET (I 5EP30CWS5), tube base i il_E /NI
HV power supply , http://www.sens-tech.com/products/modules/

(1) 1FfRquarknetPI1EstE43S
BB

quarknetZHBER +87 JJ+ I + FE + I + BHEK

1. #§Quarknet 51 ¥R (Bl ) WBE 2B ERFBR BEFENHRIER, B
BERE—=Z NMEABRE LEERBNNMBESZ, ERUXEBREKSE
I

2. BHRIE S ZAERZIEE (Photomultiplier Tube , PMT), BIZEEREE R
BIBPMTERR

MIRZK.
3. REEEPMTEIERS, BIREEMRBT, B PMT, IEPMTRIIRIE M 5L B

123 HRRERER ARE—SETeMithA.

4, EPMTHIRE—E2 TIPSR (INE =), PO —AF —([EeEzikEH
(cookie), EBMEE, AFEMHIRIK cookie, X ZE cookie, B
TE—E.
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1. A—RAMEMRBIAPMTE P K/NME, hREIE—/NE, Btk Ainsaika
PMT—REE(E,
WM ABEBEELEPMTLE, LRRTE.
2. {EEI AR b5 RR LEDARES, FEFHFH A& 1k WA, RS RIS HEIR V) 55 6 S5 61 i B
1 1TE R (&
DU HRG FE AR BT R S R, 255 A T AL 8 M Al el i ks 4%,
3. il quarknet®JDAQ - B & IR L FE B 4G PMTHT#E 2100 T {EEBE, PMTELLEDRY
R BN — T
FHE %@(umépvc%’“ LSRG AL [AIAE AR, 45350 J0 4k W ] Fo et Al A a2
1, BRI EATE
AR £,
4. F2 X pwm.py ik H 51 FE 3.3VIE B4 75 (100Hz), F2 ZCARAY < (E ¥ HEE 5 EHE
HAHE3.3V T IR T
SEOIERS; tt(%%/\) T84 sudo python pwm.py &t 7] LIEGPI017 2%
{8 mT AR 78 & 43
FEROI I (PWM), BEFELEDAE.

HH

# pwm.py
import RPi.GPIO as GPIO
#from time import sleep
GPIO.setmode(GPIO.BCM)
GPIO.setup(17,GPIO.0OUT)
p1 = GPIO.PWM(17,100)
try:
while True:
x= float(raw_input("(0~100)brightness= ? "))
p1.start(x)
except KeyboardInterrupt:

p1.stop()
GPIO.cleanup()

5. LEDYZ% AL 2B PWM — B 88 b, 12 18 1 INPMTH) LA/EERE (VL = &k
), BRI EPMTHEHAGAGRAIE I, M PMT &5 B AT, RE MR
JEb A TR ) RS
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PR B B R, S 6 R R M ZH L F A it plateau AR 5, 1A T LIEEREL,
B4 1E 2RO Yo SRR AR,

201 2B %A, mh LU HE)R /NS B X — X FE S, i 2 X&' minicom, FEHITE
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FEREME TARSG AL, AT AHETR A /4 g T — 84271 1£7 /158 IPMTH) T/EHL,
RIHEIRAL S 2% A0k /L4, pwmiB T HEBILED, 1752 A IPMTH L.

RE N REAIRRIIEIRICE 2200 557 RENRESU R (LA A4 T S R RO B2 IR ? BE Sl
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BUEAmER) BB EAETER, LT = Eifl et ds o5 m r it &, 20
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=, BEEEEHER"

LUT fREii g na it o3, 704 A — 00 B EHIERERIRE A BT 45 Bl B B LAY i

—, AR AR & quarknet FE {7 & 1) R

quarknetd B & A 4, 535 H2E14 5B I8 S (PMT)HUAL R I 3R B
E&BE), fEEm LA — @].A‘EE’JSV(-ﬁIﬁ)Eﬁi (B TR EE R (), Hoh B
FREOPER] RS E EARPMT — i & 09 TAEERE, B &~ B ERE -5k
SAAER E Y, o AR = Vﬁﬁﬁﬂﬂélﬂ E’JTETE?L — M= )ﬂﬂ;fi%j{{ﬁL{E
TAF, BUESAMAY B B9 )& SRR EE 18 3 & Ay e i AR AR

SR 4] FE MR R HH EL AR, iﬁbb?ﬂ?ﬁgﬁ?ﬁﬁkﬁﬂiﬂﬁ F RS RO T 2K,
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[ —, PMTHYEIRER, F2IA0 50 A 3548, Sk R .

The following list shows how the MCP3008 can be

=
connected. It requires 4 GPIO pins on the Pi P1 % o
Header. a I.Lh% W 5 =
arx® J O Elw(.’)
S>S>< O00l0o0
O MaM
VDD 3.3V O WOWTON—O®
- T T T T —
VREF 3.3V
AGND GROUND ) MCP3008
CLK GPIOll (P1-23)
DOUT GPIOY 1=21 — N© S W0 O~ 0
(P1-2t) EpEpEEE
DIN GPIO10 (P1-19)
O~ oM S WO~
cs GPIOB (P1-24) IITIIIIIII
OO0 00000

DGND GROUND

The CHo-CH7 pins are the 8 analogue inputs.

B =, fiZZEMCP3008kI16{E £ M4 FE; CHOZICH7#E8{E 4t

#RER
RIER S, HAthrasfE &t Bl 53 Al B Bt IR BIGPIOE i, ¥ /&R
BRI A

{HJEMCP3008 A9 A Ha P AR A e IR e 1 FE B 2 i), FE15MCP300817E
HERAR. 2 T fifDeE (8, R 4, WF%S_%&H%%@AB%R%%L@ 1l
TER AR ER(LM358), MLM358RHEE & BAEA IR R G=11FASE D R+ , &
BRI T8 —19FES, voltage.py, 5t P LAFS-2I HERE R Pl 5 BRI AR,



GPIO3V3

MCP3008 eom—

GPIO
GND

LM358

Von(3V3) GND

V+ (HF2)
V_
Vout

B =, /2, EH RS LM3 58108~ & (B, 45, LM358/) 41 E BLf2 i

=, AT A A A HE DR G P M T YRR SR

TAMAY B 892 REH0 T SRR I B quarknet ¢ FE 5 02 (PMT) B RS, 44 1M Fedf )
NEARALPMT, BT LA BIPM T AR s (£ A FE R #ilE, {H=MCP3008 A4
IR LA EEREGASE, | KIS PMTH A ZIMCP30085A5E S —{E iz
B, ¥ BEFEMCP30087H L.

(KRR B —AOFRRES, b T —{#3.3VIEERAREE, & PMTAE 2 OVEE, /i {E 10KHEK
12 [ BB 1.65V, & ASRIAPMT & A BRI Rk, AN ERE T, WiERN
M) FERA € BRESME, AT LATE R AZIMCP3008, HEPMT A B FEHIE /M IR IR
(1.65V), B AMCP300815k & J&- IE B BE, MCP30085k 7] DL IE & Hijd /.

{HJEMCP3008 Ay A 7B FELAHEHA"PMT /&8s, i 5MCP3008HIFEE & RIK.
T RURE IR, TEIE DA, B s i i PMTEA SR S e 1 — {38 B ok
#7(LM358), MLM358R#21E & B E A RS 2R G= 1R PR , BRI T
Fk IR, SCLpy, Bk AT A2 YEMERIPMTHIFAGE.
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GPIO3V3

LM358 iy #
GPIO GND

MCP3008  s—

PMT

Vbbp(3V3) GND

V+ e
v PRATER 3%

Vout

B, £, LIE{REREIE S ERRME ARG, REREHALM3ISSHEH E|
MCP3008 L 77 &' MCP3008HIE K. 45, LM358RIIE LR E.
https://rheingoldheavy.com/mcp3008-tutorial-04-sampling-audio-frequency-s
ignals-01/

=, BRREEHEE

Lt AiERER R EE WNE, A EREREEEHERS LM
MEEEREMEA B E£EEE AR RES el
REERREERISEEE RERADERZREN—P—PNES, ME—
PHRERINENAE. HMANMEREETPHN—EEE--sHEXDEEE,
5o B E RO BEAR ELER B 3R ULN28031E 1F, SERkgpioft fill4,17,23,243% 4%, BiR
ER 53 |I LUFERaspifd3.3vER A, th el LUFASMEEIR. $14TIE K (python uln.py),
REERMAE—DHBEMERZZVEF (msec)? EMATERD? RKRE
F? BREGALSH 2% BEENgEy. BEXRAREHEEZE=.
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Bfi§&—, voltage.py

## &R, LIAdafruit GPIO ERfX
#import spidev

#import time

#import os

## Open SPI bus

#spi = spidev.SpiDev()

#spi.open(0,0)

## Function to read SPI data from MCP3008 chip
## Channel must be an integer 0-7

#def ReadChannel(channel):

# adc = spi.xfer2([1,(8+channel)<<4,0])

# data = ((adc[1]&3) << 8) + adc[2]

# return data

HAHH R R R R R R R R R
HitHH ]

import Adafruit_ GPIO.SPI as SPI

import Adafruit. MCP3008

import os

import time

SPI_PORT=0
SPI_DEVICE=0
mcp = Adafruit_ MCP3008.MCP3008(spi=SPI.SpiDev(SPI_PORT, SPI_DEVICE))

# Function to read SPI data from MCP3008 chip
# Channel must be an integer 0-7
def ReadChannel(channel):
data=mcp.read_adc(channel)
return data
# Function to convert data to voltage level,
# rounded to specified number of decimal places.
def ConvertVolts(data,places):
volts = (data * 3.3) / 1023
volts = round(volts,places)
print "data=",data
return volts

# Define sensor channels
sensor_channel = 0

# Define delay between readings
delay = 5

while True:

# Read the light sensor data



sensor_level = ReadChannel(sensor_channel)
sensor_volts = ConvertVolts(sensor_level,2)

# Print out results
print "
print("Sensor : {} ({}V)".format(sensor_level,sensor_votls))

# Wait before repeating loop
time.sleep(delay)

Bfé&—, SCl.py

import matplotlib
matplotlib.use("TkAgg")
from pylab import *
import numpy as np
import spidev

import time

import os

# Open SPI bus
spi = spidev.SpiDev()
spi.open(0,0)

# Function to read SPI data from MCP3008 chip
# Channel must be an integer 0-7
def ReadChannel(channel):

adc = spi.xfer2([1,(8+channel)<<4,0])

data = ((adc[1]&3) << 8) + adc|2]

return data

# Function to convert data to voltage level,
# rounded to specified number of decimal places.
def ConvertVolts(data,places):

volts = (data *3.3) /1023

volts = round(volts,places)

return volts

# Define sensor channels
light_channel =0

NT=300
t=np.zeros(NT)
foriin range(NT):



t[i]=i
ax=np.zeros(NT)

fig = plt.figure()

bx = fig.add_subplot(111)
plt.subplots_adjust(hspace = .2)

li1, = bx.plot(t, ax,'r-")

plt.grid(True) #Turn the grid on"M
plt.ylabel('V")

plt.ylim([1.1,1.7])
bx.axes.get_xaxis().set_visible(True)
fig.canvas.draw()

plt.show(block=False)

# Read the light sensor data
cond=True
#while cond:
for k in range(1000):
tin=time.time()
foriin range(NT):
light_level = ReadChannel(light_channel)
x = ConvertVolts(light_level,2)
ax[i]=x
# print time.time()-tin
lil.set_data(t,ax)
plt.subplot(111)
fig.canvas.draw()
time.sleep(0.001)

Bft#% =, uln.py

import RPi.GPIO as GPIO
import time

GPI0.setmode(GPIO.BCM)

enable_pin =18
coil_A 1 pin=4
coil_A 2 pin=17
coil_B 1 _pin=23
coil_ B 2 pin=24

GPIO.setup(enable_pin, GPIO.OUT)
GPIO.setup(coil_A_1_pin, GPIO.OUT)
GPIO.setup(coil_A_2 pin, GPIO.OUT)



GPIO.setup(coil_B_1_pin, GPIO.OUT)
GPIO.setup(coil_B_2 pin, GPIO.OUT)

GPIO.output(enable_pin, 1)
def forward(delay, steps):
foriin range(0, steps):
setStep(0, 0, 0, 1)
time.sleep(delay)
setStep(0, 0, 1, 1)
time.sleep(delay)
setStep(0, 0, 1, 0)
time.sleep(delay)
setStep(0, 1, 1, 0)
time.sleep(delay)
setStep(0, 1, 0, 0)
time.sleep(delay)
setStep(1, 1, 0, 0)
time.sleep(delay)
setStep(1, 0, 0, 0)
time.sleep(delay)
setStep(1, 0, 0, 1)
time.sleep(delay)

def backwards(delay, steps):
foriin range(0, steps):
setStep(1, 0, 0, 1)
time.sleep(delay)
setStep(1, 0, 0, 0)
time.sleep(delay)
setStep(1, 1, 0, 0)
time.sleep(delay)
setStep(0, 1, 0, 0)
time.sleep(delay)
setStep(0, 1, 1, 0)
time.sleep(delay)
setStep(0, 0, 1, 0)
time.sleep(delay)
setStep(0, 0, 1, 1)
time.sleep(delay)
setStep(0, 0, 0, 1)
time.sleep(delay)

def setStep(w1, w2, w3, w4):
GPIO.output(coil_A_1_pin, w1
GPIO.output(coil_A_2_pin, w2
GPIO.output(coil_B_1_pin, w3
GPIO.output(coil_B_2_pin, w4

~— — N ~—

try:
while True:
delay = raw_input("Delay between steps (milliseconds)?")



steps = raw_input("How many steps forward? ")
forward(int(delay) / 1000.0, int(steps))
steps = raw_input("How many steps backwards? ")
backwards(int(delay) / 1000.0, int(steps))
except KeyboardInterrupt:
setStep(0,0,0,0)
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BRI 2Ens (107 s)AUEEGHE E, B2 U FCRE S Ra ) B oy 5+ B gnar 8. sk
ELER I TE Rk —.

I .
4
3
2




00E sz

& =, F2CSCLpy BIEI— Fr 1A T SR IR A P .

=, B HEIR EEDAQ YT im

BIEFRAM BH AR 68 H quarknetPIDAQ-F 1. — %1 FASKAE (minicom, hyperterminal)
AR LAGRENSH Equarknet?IDAQF, AL TEENSHE E T o (e ), i &
ISR 2 TR HORE 4 . AL R vl DL TS B, Bilan 5+ 2asm) singles
MO3M i, B SR RS ) & E R Rl 2, Hth i) 40 dr T 2 AE quarknet/e-Lab
b, T SRR BB quarknet?) (7R A, ¥ RESIETT 0T EE RS AL A T HE
GATE B SR ) EE RS AL RT LSRR 00 o, I SRR IR, BebeiEid 4%
B BRI, Bl R A TELABVIEW B3 TAOFE S, fef AEQUIPT,
muonicZ, A2 3 B S i rIHkEE, quarknet™) B BR BHAGA LLk 2 pE L.
FeAM & quarknet ) B Bl 7SS TERE RS o38N, [Nt TR —{ERE S BEADAQ R,
B A AT AR R BE AR 2, 1135 8 PR B, A1 A FA L 182 57 i r A FH 5 =
B T RREAETE Sy T R 2 iEm ) 7 2, T R R S R NI RE /).
T, B A RRE BAM AR AR BELDAQ R 8 FAA BE FIER 4 ;

1 from serial import Serial
2 ser = Serial(‘/dev/ttyUSBO0', 115200,
bytesize=8,parity="N',stopbits=1,timeout=None,xonxoff=False)

BTSN @AM serial AR Serial. 221778 5 ¥ HERIDAQ R %t
Giser BLEERPT 3R 200 2 8U{H.
B2 T 3k w] LU F serf) 57 HE BLDAQ R HEA Tim 7.



3 ser.write('CD'+'\r'+'WC 00 27'+"\r")
4 time.sleep(1,)
5 ser.flushinput()

F31T, \riX KRB F Menterf, I EEFEEHDAQREHRIEIES:

CD

WC 00 27
7 AlHX 5k counter disable, = FE RIFF T2 A %I ET 2825 ch0,ch1iich2.
FATREFW, TR FEEMEDAQREEFEXAHNEIE.
HDAQ-EEE ¥}, aT LAt 4

6 ser.write('TL 4 "+str(600)+\r")
7 ser.readline(ser.inWaiting())
8 ser.flushinput()

F6ITREHIES TL 4 600, X F4X 5TEZ5Mthreshold{E R 600mV, F717:E
DAQ+HRI[EIFE,

B2 RE—1T(readline), HithAULIE FE 81T EMRIE.
ERXLEMRHEDAQREBNAR, M EEERE AERSMAMERAE.

=, (EAEH s YEfE TAFE

(~/quarknet/plateau)

TR e (- T AREAY - Lt (plateaw) A i [# BL 78 { (threshold), F#s & & 1E
(2 s, FREFVIALRIIGREIATS. 158 Ei T B = H R B i) T/ AR B 7
{H.

3B B TARFREE M SR Bds, otk LIS EDAQF, MR LI IS 1 M & A
TEAEH T — SR E BRI S AU ERR b, SEpianEl DU R EaR, AR A RNy

£571



SR A B HE RS R F B ) R BE R EEAE700mv~800mV . [A], (4535 187+ 8
FRAYIE EH 2520~30 Hz. 28% M HFRZC adjust_volt.py B2 plateau.py. £ 12 X GE
TATE A M S il ) P B BE A 2 — (R R, 252 R U TR AR AR BRI A
[, FRAGRBIEM R =2 —~ =2 .
53 B A JG s A i 35 2 3 A B O e FE R, P B — B 7R (] IRf
[ 18 £ [ TR E TAF A 5o S S liaAa s e T

227Z: calibrate-PMT.docx 1 [ F (=)F% 1E P 4458 51 Bk s

U, E8astfEME
(~/quarknet/threshold)

W HIR TAESERE, Tt T2 SRR TR Y, (B2 IR
HIRAEEREMN.
TESEHREAM LB TAEBIERR 4, HUTHE N threshold. py(BfH#&IU )ik 7T LUEDAQ
KR, PFREE M8, b S ad Sch ] (8] ) ) o r R 1AL



180

160 |-

140

120

100 -

80 -

60 -

40t

20 -

0 L L L L L L L L
100 200 300 400 500 600 700 800 900 1000

T, 33X FFH R Wsingles-threshold 1

To, ST AR

AT UL BRI R B 245 14, 2847 GPS, BUBEIDAQ - BLAH AL — &5 1 I ##
PEHNZS, FHEQUIPT, muonicEminicomygk A] LLIE s Hg B 1.

F 3 flux_PKT.py A LA FRF [ SE = BRI %5 1 BE — 1 B Bl 22 B[R] IRp 0l i, An[@] /S AT
7R, 5B EFE ) N 25 Eilplateau. py, threshold.py#ERIRAR{EL. IR AP EEHEER A
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[&] 7S, 33 Bt S as ﬁ’*ﬂﬁkﬁ’]$?ﬁ§ﬁ?%ﬁ{ﬁﬂ R flux.py S #E R —X
S B — M (B[R] B _EHH#LE(T#.) Ft i 2 R ]
(second). £ 25 & Ssecond ) B 845 21 /Y 215 B AEH (Hz), FEEINE AT
LR o5 M B i

Ny BB

Bl H A2 1k, FM R EUE DS DS A UG- (B 51 #ar il 248, (B2 a3
quarknetfJe-Lab, 282 1545, CEGHEEHRED), BiE B HDAQF % H, #
FRAOFE 58 Lo BB A A%, FE Ae-LabROfE B {8, e-LabA s 5@ &AM T
A, filhnE L.

bftekAE upload.py /&1 T T CEFE 1 HO B R E Hi 7745 . 38 #EDAQF EL A MR 2
e PR 22 e B A5 R AR S 10, pr DR U U R B, F R E 2
HREENE. B Tupload.py) )7 20

python upload.py test.txt

HrPtest.txt/e B A EARAIRE 4, MHUT T #Yupload.py AT LAHICNTL-C 5818 45
1k, B TAAIRE SR F g Be-Labfi A8 53 4T



Flux Study
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+, BE S

DAQ i PR A Mt J& LA 2 BT, F )k SR 25 a7 5 TRO B, S8 A TRY B
PRTA A A1 & B AT HY SR 20
1. ZeHE[AREE,
2. FABRIEIEL, & VR AR R 7 P R R EE .
Kl 2 DAQ A R FERY 715, Bl T LIRS, A& 3% R n0 261 T B 2 iR A i B
(event.py), SR W% FiH- 05[] A2 (monitor.py)f& &, 58 K FAM ik 7T LAALTE — 25
BUE R AR P AORRGE, AnlEl\.



&\, £ [E] & singlest) S, &l & 5 8 [F R R S5, A5 B & — & (A
IRF Y A4
FAIER 5
https://vimeo.com/ 178687749
https://vimeo.com/178687867

https://vimeo.com/178687947

~/quarknet/PMT-SCI

import matplotlib
matplotlib.use("TkAgg")
from pylab import *
import numpy as np
import spidev

import time

import os

NouhswN e

%Mﬁzﬂ%matplothbﬁ%ﬂ%m E2AT BT InAG B ) i & TkAgg, 553~7
ITg | N AR, Hidspidev/E BEIMCP30081# i@ FOFEH.

# Open SPI bus
8. spi=spidev.SpiDev()
9. spi.open(0,0)

H8~91T EFespist—fESPIFIEEE MR E 1B


https://vimeo.com/178687749
https://vimeo.com/178687867
https://vimeo.com/178687947

# Function to read SPI data from MCP3008 chip
# Channel must be an integer 0-7
10. def ReadChannel(channel):
11.  adc = spi.xfer2([1,(8+channel)<<4,0])
12. data =((adc[1]&3) << 8) + adc[2]
13. return data

TEFEMEMCP3008HY38:E % H =channel 75 HUSPIEHE A B B, Hrf' channel/Z 0 71
L
TMCP3008H SR Bl +HEN BA.
# Function to convert data to voltage level,
# rounded to specified number of decimal places.
14. def ConvertVolts(data,places):
15.  volts = (data * 3.3) /1023
16.  volts = round(volts,places)
17.  return volts

HApEMCP300822 %5 & B [E (0V-3.3V) Y EE BRH.

# Define sensor channels
18. light_channel =0

#1817 ¥ EPMTEASE2EIMCP3008channel 0(=CS0)

19. NT=300

20. t=np.zeros(NT)

21. foriinrange(NT):
22, t[i]=i

23. ax=np.zeros(NT)

N2 f: PR RO BB L, e BRI NIEFF, ax

i
m
A=
&
i
=
f

24. fig = plt.figure()

25. bx=fig.add_subplot(111)

26. plt.subplots_adjust(hspace =.2)

27. i1, = bx.plot(t, ax,'r-")

28. plt.grid(True) #Turn the grid on*M
29. pltylabel('V')

30. pltylim([1.1,1.7])

31. bx.axes.get_xaxis().set_visible(True)

32. fig.canvas.draw()

33. plt.show(block=False)

244 T-H 33T RIE G R B2
# Read the light sensor data

34. cond=True
35. for kin range(1000):



36. tin=time.time()

37. foriinrange(NT):
light_level = ReadChannel(light_channel)
x = ConvertVolts(light_level,2)
ax[i]=x

38. # print time.time()-tin

39. lil.set_data(t,ax)

40. plt.subplot(111)

41. fig.canvas.draw()

42. time.sleep(0.001)

AR 10005E, £ 9 BUNTE BB,

4% — DAQ-RAYFES

H1 or H2 BE/RPTA ROFE LA A AYRR IF.
DG I RGPSHISdEE kB

RB DAQ-F LG #E T

RE HFEIDAQFR, ATA R & [FIEITHRRE.

EEZSLIERZSS g SENiVEET g 3
i By SR YRR A

ST  J& EsHifkees

ST 0 #RHEEHI| Disabled

ST 1 JkHEF Enabled

ST1m DAQFf: miy&EsH—IIRnES]

ST2m FRRIRAESI . 1240 B4 HH i G B MR+ B

ST 3 m FERARKES |2 L AR ELS H A G B ER ARG B, W (DS 55
5 T HE AN s

CE RUEhF3as | BB ahE i AR i B s 5 b

CD & IEFHEES | BdEs kB

WC 00 ##

o VB2 5% 2 B R R BV B, #=0 2 B —, #= 12", #=202” — H”,
#=3 DU A

F2MEHE0BFRI 16N, ARAMRSHEAEDAQF _EAIFIEER (ch0~ch3) /2
B, FH RS

1,2,4,8F4{f, K filan#=B=11=1+2+8 {XZFZ& EchO0, chl,ch3 4G4

LU WAA T LR A IR ] A0 s
WT 01 00
WT 02 78
L IHEEY 0078 52 16HENL #aRk AT 120 [11120cnts x 10 ns/cnt = 1200 ns (i &1
RE IR ).
H 110 ns/ent/EDAQ-FJEFE is the speed of the card (100 MHz [ T = 10 ns)
T A R 50 ns,
S5 G 2 £ 40 ns.
PUT AT & % E R ) 5 ) O =



WC 02 cd
WC 03 ab

ilhn: ERIRE ST FEEL 2400 ns = 240 cnts x 10 ns/ent [1 FO |, [K] S AT T

WC 02 FO
WC 03 00

WA FEEE 10000 ns = 1000 x 10 ns = 3E8 , KIS HIT/&

WC 02 E8
WC 03 03

FH AR TE S 100ns=10x10ns = 0A, [KH:3E i1 T2

WC 02 0A
WC 03 00

fEmasE:

H1 Help One

H2 Help Two

DG Get GPS Data

DS Scalar Counts

DC Get Configuration Information

DT Time Control

BA Get Barometer

TH Get Temperature

TI Get Time

V1 View Registers

V2 View Voltage

RB Reset Board (counter)

CE Enable counter to begin data stream (or use Method #1 above) (Immediately after RB
command)

(Allow data to stream as long as desired)

CD Disable counter to stop data stream

DG Get GPS Data (immediately after CD)

SA n Save setup, 0=(TMC disable), 1=(TMC enable), 2=(Restore Defaults).
TL c d Threshold Level, signal ch(0-3)(4=setAll), data(0-4095mV.

ek =2 —, adjust.py
~/quarknet/plateau
1. from voltage import *
2. from uln2803 import *
3. volt_want=input('voltage(mV)=7?")
4. volt_now=1000%read_voltage()
if(volt_want==0.0):
print volt_now
else:
check=True
delta = volt_want - volt_now
if(abs(delta) < 5):check=False



while check:
if(delta > 0.0):steps=2
if(delta < 0.0):steps=-2
turn_voltage(10,steps)
volt_now=1000%read_voltage()
delta=volt_want-volt_now
print delta
if(abs(delta) < 5):check=False
print 'stop',volt_want, volt_now

51 AN B, voltage Eluln2803, HHvoltagefs ) & voltage.py, uln2803f5 1) /&
uln2803.py, #iELadjust.py 7] —{& H #k& A, turn_voltage/Zuln2803.py A —
18 5 8k, A 2SN HE S 2, read voltage /& voltage.py FRAY— 1 5 8k, £ 2 a2
FEIRRAE. F1 S AR =k vT LUK BB IRR B 7. B34 T 2okl A AR Bk i ) A RE
volt_want, 21550 A (H /20, £ L ERGBEAYERAME. # M AR g T
A BN, TEHZUTSmV & & RFE 1k,

R S i — B 2 d#h5154,

Btk =2 —, voltage.py

~/quarknet/plateau

SE AR A B2 BSCLpy ) 81T E 181 T — 1y, A EEAE2TES
2747 AT — I HRS 001 Fd % 15 (.

1. import spidev
2. import time
3. import os

4.  # Open SPI bus

5. spi=spidev.SpiDev()

6. spi.open(0,0)

7.  # Function to read SPI data from MCP3008 chip
8. # Channel must be an integer 0-7

9. def ReadChannel(channel):

10.  adc = spi.xfer2([1,(8+channel)<<4,0])
11. data=((adc[1]&3) << 8) + adc|2]

12.  return data

13. # Function to convert data to voltage level,

14. # rounded to specified number of decimal places.
15. def ConvertVolts(data,places):

16.  volts = (data * 3.3) / 1023

17.  volts = round(volts,places)

18.  return volts

19. # Define sensor channels
20. light _channel =0



21. defread_voltage():

22, vav=0.0

23.  foriin range(500):

24. light level = ReadChannel(light_channel)
25. light_volts = ConvertVolts(light_level,3)
26. vav += light_volts

27. return vav/500

Bt =2 =, uln2803.py

~/quarknet/plateau

SRR A E 5 P R, LB 55 1~41 TR pin OB I A2 L B
GPIOH B — S HLAT.

import RPi.GPIO as GPIO
import time
GPIO.setmode(GPIO.BCM)
I. coil A_1 pin=4

2. coil_ A 2 pin=17

3. coil_B_1 pin=23

4. coil_ B 2 pin=24

GPIO.setup(coil_A_1_pin, GPIO.OUT)
GPIO.setup(coil_ A 2 pin, GPIO.OUT)
GPIO.setup(coil_B_1_pin, GPIO.OUT)
GPIO.setup(coil B 2 pin, GP10.0OUT)

def forward(delay, steps):
for i in range(0, steps):

setStep(0, 0, 0, 1)
time.sleep(delay)
setStep(0, 0,1, 1)
time.sleep(delay)
setStep(0, 0, 1, 0)
time.sleep(delay)
setStep(0, 1, 1, 0)
time.sleep(delay)
setStep(0, 1, 0, 0)
time.sleep(delay)
setStep(1, 1, 0, 0)
time.sleep(delay)
setStep(1, 0, 0, 0)
time.sleep(delay)
setStep(1, 0,0, 1)
time.sleep(delay)

def backwards(delay, steps):



for i in range(0, steps):
setStep(1, 0,0, 1)
time.sleep(delay)
setStep(1, 0, 0, 0)
time.sleep(delay)
setStep(1, 1, 0, 0)
time.sleep(delay)
setStep(0, 1, 0, 0)
time.sleep(delay)
setStep(0, 1, 1, 0)
time.sleep(delay)
setStep(0, 0, 1, 0)
time.sleep(delay)
setStep(0, 0,1, 1)
time.sleep(delay)
setStep(0, 0, 0, 1)
time.sleep(delay)

def setStep(wl,w2, w3, w4):
GPIO.output(coil_A_1_pin, wl)
GPIO.output(coil A 2 pin, w2)
GPIO.output(coil_B_1_pin, w3)
GPIO.output(coil B 2 pin, w4)

#delay = raw_input(''Delay between steps (milliseconds)?'")

def turn_voltage(delay,steps):
if steps>0:

forward(int(delay) / 1000.0, int(steps))

else:
steps=-steps

backwards(int(delay) / 1000.0, int(steps))

fiek =204, plateau.py

~/quarknet/plateau

from serial import Serial

from voltage import *

from uln2803 import *

import sys

import time

import datetime

import matplotlib
matplotlib.use(''TkAgg")
import matplotlib.pyplot as plt
import numpy as np

SIAEEREE MER=<cZH=2=
L e S5 AL




ser = Serial('/dev/ttyUSBO0', 115200,

bytesize=8,parity="N',stopbits=1,timeout=None, xonxoff=False)

ser.write("CD'+"\r'+'"WC 00 13'+'\r")
time.sleep(1,)

ser.flushInput()

ser.write('ST 0'+'\r'")

time.sleep(1)

ser.flushInput()

ser.write('TL 4 '+str(600)+"\r'")
ser.readline(ser.inWaiting())
ser.flushInput()

fig = plt.figure()
px =[]

py =ll

pz =[]

pw =[]

ps =ll

pp =ll

ax = fig.add_subplot(211)
#plt.subplots_adjust(hspace =.001)
lil, = ax.plot(px, py,'ro')

li2, = ax.plot(px, pz,'go")

1i3, = ax.plot(px, pw,'bo")

#li4, = ax.plot(px, ps,'yo")

DAQFRLET2XEEE, £RIEDAQRFNEN,
RETHES:

cD

WC 00 13

STO

TL 4 600

ERESREE

AEEEES, DAQREAEE, ATLLEMEENE
H.

BiRREME S, ERMBGE.
B LE(211) R TE((212), LER3ZHHB0E— ]
TEREERHOES.

plt.grid(True) #Turn the grid on

plt.ylabel('"Hz')

ax.axes.get xaxis().set_visible(True) #6/16 hsiao xx-> ax

# draw and show it
fig.canvas.draw()
plt.show(block=False)

bx = fig.add_subplot(212)
plt.subplots_adjust(hspace = .2)
li5, = bx.plot(px, pp,'ro')

bx.axes.get xaxis().set_visible(True) #6/16 hsiao xx-> ax
plt.grid(True) #Turn the grid on

plt.ylabel('"Hz'")
fig.canvas.draw()
plt.show(block=False)

tin=time.time()
ser.write('RB'+'\r")
time.sleep(0.5)
ser.readline(ser.inWaiting())
ser.flushInput()

flux1=0.0

flux2=0.0

flux3=0.0



flux4=0.0
flux5=0.0
cond=True
print ' avflux: ch0 chl c¢h2 ch3 c.c.'
# the main sensor reading and plotting loop
while cond:
turn_voltage(1,5)
volt=read_voltage()

if (volt<0.4) or (volt>1.5): {22 1| 56 FE R 1| 7FE400mV EE 1500m\V 2 il
cond=False BRIEREREESS. B FLERTE,
name=input('file name and file type=") | HAZFENES  GIAKEXZE “filename.png”
plt.savefig(name)
else:
t}n=tlme-tlme() SEMAZIAREEE—R, —f#60secz300sec.
time.sleep(S) BN 22 HAI, F5secth AT LL
ser.write('DS'+'\r'")

time.sleep(0.1)
ser.readline(ser.inWaiting())
g=ser.readline(ser.inWaiting()).strip(''\r\n'")
dt=time.time()-tin
pt=str(q[0:6])
if pt !="DS S0=":
print i,pt
ser.flushInput()
else:
ql=q[6:14]
q2=q[18:26]
q3=q[30:38]
q4=q[42:50]
q5=q[54:62]
z1=float(int(q1,16))/dt
z2=float(int(q2,16))/dt
z3=float(int(q3,16))/dt
z4=float(int(q4,16))/dt
z5=float(int(q5,16))/dt
ser.write('"RB'+'\r")
time.sleep(0.5)
ser.readline(ser.inWaiting())
print volt,' ',z1,' ',z2,' ',z3,' ',z5
px.append(volt)
py-append(z1)
pz.append(z2)
pw.append(z3)
# ps.append(z4)
pp-append(z5)

U BI R B Rl o B, FzHEDISIHEEEN
E—HESHRG FAHESIES
Z1,z2,23,z4.z5.

lil.set_data(px,py)
li2.set_data(px,pz)

li3.set_data(px,pw)
#lid.set_data(px,ps) i Ecik R




plt.subplot(211)
plt.gca().relim()
plt.gca().autoscale_view()
fig.canvas.draw()

li5.set_data(px,pp)
plt.subplot(212)
plt.gca().relim()
plt.gca().autoscale view()
fig.canvas.draw()

ser.close() TS ®, fFserialEEE

f$:% DU, threshold.py
~/quarknet/threshold

from serial import Serial
import sys

import time

import datetime

from pylab import plot,show

ser = Serial('/dev/ttyUSB0', 115200,

bytesize=8,parity="N',stopbits=1,timeout=None, xonxoff=False)

ser.write("CD'+"\r'+"WC 00 27'+'\r")

time.sleep(1,)
ser.flushInput()
ser.write('ST 0'+'\r'")
time.sleep(1)
ser.flushInput()
mintl=100
CHUNK =46
px=|]

py=ll

pz=[]

pw=|]

ps=[|

tin=time.time()
ser.write('RB'+'\r")
time.sleep(0.5)
ser.readline(ser.inWaiting())

for i in range(CHUNK):
vtl=mintl+i*20
ser.write('TL 4 '+str(vtl)+'\r")
time.sleep(0.5)

R{ETL H100mVE20mVigHi— &,
—HiFHE46R.




ser.flushInput()
time.sleep(60)
ser.write('DS'+"\r")
time.sleep(0.5)
ser.readline(ser.inWaiting())

g=ser.readline(ser.inWaiting()).strip(''\r\n"")

pt=str(q[0:6])
if pt !="DS S0=":
print i,pt
ser.flushInput()
else:
dt=time.time()-tin
ql=q[6:14]
q2=q[18:26]
q3=q[30:38]
q4=q[54:62]
z1=float(int(q1,16))/dt
z2=float(int(q2,16))/dt
z3=float(int(q3,16))/dt
z4=float(int(q4,16))/dt
print i, str(q)
print vtl,' ',z1,' ',z2,' ',z3
ser.write('RB'+"\r")
time.sleep(0.5)
ser.readline(ser.inWaiting())
tin=time.time()
px.append(vtl)
py.append(z1)
pz.append(z2)
pw.append(z3)
# ps.append(z4)
#plot(px,py,'r',px,pz,'g',px,pw,'b’',px,ps,'y")
plot(px,py,'r',px,pz,'g',px,pw,'b")
show()
name=input('file name and file type=")
plt.savefig(name)

H H

ser.close()

ek, flux.py
~/quarknet/flux

from serial import Serial
import sys

import time

import datetime

import matplotlib.pyplot as plt
import numpy as np

X FLLBITE,
WMAETENES , SANEAR

“filename.png”




ser = Serial('/dev/ttyUSB0', 115200,
bytesize=8,parity="N',stopbits=1,timeout=None,xonxoff=False)
ser.write('CD'+"\r'+'WC 00 27'+"'\r")
time.sleep(1,)

ser.flushInput()

ser.write('ST 0'+"\r'")

time.sleep(1)

ser.flushInput()

ser.write('TL 4 '+str(600)+'\r")
ser.readline(ser.inWaiting())
ser.flushInput()

# init plot data
px =l
py =l
pz=[]
pw =[]

ps =[]
pp =[I
pu =[]

fig = plt.figure()

ax = fig.add_subplot(211)
plt.subplots_adjust(hspace =.2)

lil, = ax.plot(px, py,'ro')

li2, = ax.plot(px, pz,'go")

li3, = ax.plot(px, pw,'bo")

li4, = ax.plot(px, ps,'yo")

plt.grid(True) #Turn the grid on
plt.ylabel('"Hz')

ax.axes.get xaxis().set_visible(True) #6/16 hsiao xx-> ax
# draw and show it

fig.canvas.draw()

plt.show(block=False)

bx = fig.add_subplot(212)

plt.subplots_adjust(hspace =.2)

liS, = bx.plot(px, pp,'ro')

li6, = bx.plot(px, pu,'g--')

plt.grid(True) #Turn the grid on
plt.ylabel('"Hz')

ax.axes.get xaxis().set_visible(True) #6/16 hsiao xx-> ax
# draw and show it

fig.canvas.draw()

plt.show(block=False)

CHUNK =5



tin=time.time()

ser.write('RB'+'\r")

time.sleep(0.5)

ser.readline(ser.inWaiting())

ser.flushInput()

runtime=0.0

flux=0.0

iflux=0

print ' runtime= ch0= chl= ch2= ch3=

# the main sensor reading and plotting loop
try:
while True:
for i in range(CHUNK):
time.sleep(5)
ser.write('DS'+'\r")
time.sleep(0.1)
ser.readline(ser.inWaiting())
g=ser.readline(ser.inWaiting()).strip(''\r\n'")
pt=str(q[0:6])
if pt !="DS S0=":
print i,pt
ser.flushInput()
else:
dt=time.time()-tin
runtime += dt
ql=q[6:14]
q2=q[18:26]
q3=q[30:38]
q4=q[42:50]
q5=q[54:62]
z1=float(int(q1,16))/dt
z2=float(int(q2,16))/dt
z3=float(int(q3,16))/dt
z4=float(int(q4,16))/dt
z5=float(int(q5,16))/dt
flux=flux+z5
iflux=iflux+1
avflux=flux/iflux
print i, str(q)
print'', runtime,' 'z1,' ',z2,'',z3,' ',z4,' ',25
print ' average trigered flux', avflux
ser.write('RB'+"\r")
tin=time.time()
time.sleep(0.5)
ser.readline(ser.inWaiting())

px.append(runtime)

py-append(z1)
pz.append(z2)

C.C.



pw.append(z3)
ps.append(z4)

pp-append(z5)
pu.append(avflux)

lil.set_data(px,py)
li2.set_data(px,pz)
li3.set_data(px,pw)
li4.set_data(px,ps)
plt.subplot(211)
plt.gca().relim()
plt.gca().autoscale view()
fig.canvas.draw()
liS.set_data(px,pp)
li6.set_data(px,pu)
plt.subplot(212)
plt.gca().relim()
plt.gca().autoscale view()
fig.canvas.draw()

except KeyboardInterrupt:
name=input('file nam and file typee=")
plt.savefig(name)
ser.close()

ffHE%7S, upload.py

from serial import Serial

import sys

import time

import datetime

from sys import argv

script,filename=argv

print "We're going to erase %r." % filename
print "If you don't want that, hit CTRL-C (*C)."
print "If you do want that, hit RETURN."

raw_input("?")

HERETABIRIESR

print "Opening the file..."

target = open(filename, 'wr')

print "cleanning the file !"
target.truncate()

ser = Serial('/dev/ttyUSB0', 115200,
bytesize=8,parity="N',stopbits=1,timeout=None,xonxoff=False)
ser.write("CD'+"\r'+'"WC 00 07'+'\r")



time.sleep(1,)
ser.flushInput()
ser.write('ST 0'+"\r'")
time.sleep(1)
ser.flushInput()
ser.write('TL 4 '+str(600)+"\r")
ser.readline(ser.inWaiting())
ser.flushInput()
tin=time.time()
ser.write('RB'+'\r")
time.sleep(0.5)
ser.readline(ser.inWaiting())
ser.flushInput()

i=0

# the main sensor reading and plotting loop

ser.write('CE'+"'\r'")
time.sleep(0.5)
ser.readline(ser.inWaiting())
ser.flushInput()

try:
while True:
time.sleep(0.01)

EDAQFEA

g=ser.readline(ser.inWaiting()).strip(''\r\n'")

checksum=len(q)
if checksum == 72:
target.write(q)
target.write('\r\n')
print q
# print 'checkm="', checksum-72
else:
ser.flushInput()
print 'may not be right #',i,q
i+=1
except KeyboardInterrupt:
taget.close()
ser.close()

ffHEk£.2 —, monitor.py

~/quarknet/monitor

from serial import Serial
import sys

FEIEEA A B B

import time

import datetime Bl A&IEEM, import event 5| AMiskt 2 =#event.py

import event




import matplotlib
matplotlib.use(""TkAgg')
import matplotlib.pyplot as plt
import numpy as np

ser = Serial('/dev/ttyUSB0', 115200,
bytesize=8,parity='N',stopbits=1,timeout=None,xonxoff=False)
ser.write('CD'+"\r'+'WC 00 27'+"'\r")
time.sleep(1,)
ser.flushInput() EDAQREE
ser.write('ST 0'+"\r'")
time.sleep(1)
ser.flushInput()
ser.write('TL 4 '+str(600)+'\r")
ser.readline(ser.inWaiting())
time.sleep(1)
ser.flushInput()

# init plot data
px=np.zeros(4)
py=np.zeros(4)
pz=np.zeros(4)
ps=np.zeros(4)
pw=np.zeros(4)
pp=np.zeros(4)
py[0]=0
py[1]=1
py[2]=1
py[3]=0
pw[0]=0
pwll]=1
pw[2]=1
pw[3]=0
pp[0]=0

1]=1 |
gg{le BERENHE, BEMIKISE ST, HERDUR Tevent.py #EE| MK

pp[3]=0 L #i#(rising edge, RE) & F[&i&(falling edge, FE)BI B Ri#E .
fig = plt.figure()

ax = fig.add_subplot(311)
plt.subplots_adjust(hspace = .2)
lil, = ax.plot(px, py,'r-")

plt.grid(True) #Turn the grid on
plt.xlabel('event time(ns)')
plt.xlim(|1,100])

plt.ylim([0,2])

ax.axes.get xaxis().set_visible(True) #6/16 hsiao xx-> ax
fig.canvas.draw()
plt.show(block=False)



bx = fig.add_subplot(312)
plt.subplots_adjust(hspace =.2)
li2, = bx.plot(pz, pw,'g-'")

plt.grid(True) #Turn the grid on
plt.xlabel('event time(ns)')
plt.xlim([1,100])

plt.ylim([0,2])

bx.axes.get xaxis().set_visible(True) #6/16 hsiao xx-> ax
# draw and show it

fig.canvas.draw()

plt.show(block=False)

cx = fig.add_subplot(313)
plt.subplots_adjust(hspace =.2)
li3, = cx.plot(ps, pp,'b-')

plt.grid(True) #Turn the grid on
plt.xlabel('event time(ns)')
plt.xlim([1,100])

plt.ylim(]0,2])

cx.axes.get xaxis().set _visible(True) #6/16 hsiao xx-> ax
# draw and show it

fig.canvas.draw()

plt.show(block=False)

ser.write('CE'+"'\r'")
time.sleep(1)
ser.readline(ser.inWaiting())
ser.flushInput()

cond=True

try:

while cond: :
RE,FE=event.rise_fall(ser) BEAY event.rise_fallio % & Eeventi B

px[0]=RE[0]
px[1]=RE[0]
px[2]=FE[0]
px[3]=FE[0]
pz[0]=RE[1]
pz[1]=RE[1]
pz[2]=FE[1]
pz[3]=FE[1]
ps[0]=RE[2]
ps[1]=RE[2]
ps[2|=FE[2]
ps[3|=FE[2]

lil.set_data(px,py)
plt.subplot(311)
plt.gca().relim()
plt.gca().autoscale view()
fig.canvas.draw()

H H



li2.set_data(pz,pw)
plt.subplot(312)
plt.gca().relim()
plt.gca().autoscale_view()
fig.canvas.draw()

H* H

li3.set_data(ps,pp)
plt.subplot(313)
plt.gca().relim()
plt.gca().autoscale view()
fig.canvas.draw()

H*H H

except KeyboardInterrupt:

name=input('file nam and file typee=") fFILFEE, CNTL-C, #AFERE
plt.savefig(name) A,

ser.close()

B2 —, event.py

~/quarknet/monitor

from serial import Serial

import sys

import time

import datetime
import numpy as np

def rise_fall(ser):
cond=True
while cond:
time.sleep(0.01)
g=ser.readline(ser.inWaiting()).strip(""\r\n"")
if len(q)==72:
p=q.split(' ')

# print 'check’, q
ql1=p|0]
q2=p[1]
q3=p|2]
q4=p[3]
q5=pl4]
q6=p[5]
q7=p|6]
q8=p[7]
q9=pI8]

qa=p[9] HDAQFEIH#E — T8, S 16T EH,




#

qb=p[10]
qc=p[11]
qd=p[12]
qe=p[13]
qf=p[14]
qg=p[15]

pl=int(q1,16)
p2="'{0:08b}'.format(int(q2,16))

r=str(p2)[0]

print ¢q2,p2,r
if r=="1" MR RE—EEHMRG, B E, BEEEEES
cond=False £
delt=1.25
Delt=40.0 1tick=40ns, 1click=40ns/32=1.25ns
tin=p1 £ MErRRMRE: delt, Delt.
t1=0.0 EHFEDeltFF P 4R AL 32{E deltFFE M.
cond=True

RE=np.zeros(4)
FE=np.zeros(4)
while cond:
pl=int(q1,16)
p2="'{0:08b}'.format(int(q2,16))
p3='{0:08b}'.format(int(q3,16))
p4="'{0:08b}'.format(int(q4,16))
p5='{0:08b}'.format(int(q5,16))
p6="'{0:08b}'.format(int(q6,16))
p7='{0:08b}'.format(int(q7,16))
p8='{0:08b}'.format(int(q8,16))
p9="{0:08b}'.format(int(q9,16))
t1 +=Delt*(p1-tin)
index=0
print ¢
for b in (p2,p4,p6,p8):
if b[2]=="1":

168 L Y B R 8L JT R 2 L B
p2,p34EchOfRE,FE
p4,p5&ch1MRE,FE
p6,p7 2ch2MRE,FE
p8,p92ch3MRE,FE

SEEEAE, 1R 5T IE R — 17 SRS RS R AR

RE[index] += t1+delt*int(b[3:8],2)

index +=1

index=0

for b in (p3,p5,p7,p9):
if b[2]=="1":

ICHkiE At BEMRERFE.
AR FRE2EREN

FE[index] += t1+delt*int(b[3:8],2)

index +=1
time.sleep(0.01)

g=ser.readline(ser.inWaiting()).strip(''\r\n'")

p=q.split(' ')

#  print 'check2 ',p

if len(q)==72:
q1=p|0]



q2=p[1]
q3=p|2]
q4=p[3]
q5=p[4]
q6=p[5]
q7=p[6]
q8=p[7]
q9=p[8]
qa=p|[9]
qb=p[10]
qc=p[11]
qd=p[12]
qe=p[13]
qf=p[14]
qg=p[15]
else:
ser.flushInput()
cond=False

RIAAARR, NRABRRETT72, EREESH

INREEERRER R E ARG, SERGEEEN
AR TRBEEERER, EEAEX—EEY SHIERS
&

7

if str('{0:08b}'.format(int(q2,16)))[0]=="1': cond=False

tin=p1

print FE[0]-RE[0],' ',FE[1]-RE[1],' ",FE[2]-RE[2],' ,FE[3]-RE[3]

return RE,FE

B IRE 7RIV, VALK B, Linuxfs 5 4E



GPIO Pinout Diagram
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4 Squarely Placed 40 GPIO SMSC LANSS514 USB
Mounting Hales Headers Ethernet Controller
Run Header Used
toResetthe PI |
2x2 USE-A
Ports to PC
Broadcom BCM2835

MicroSD Card Slot
(Undernaath)

DSI Display Connector
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Less Power Consumption Ethernet Out Part

EEEEEERANARR AN
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B — BIEIREISHKEHEE . GPIOMRAL & H B8 BB CM R e &

— — 33w — —
8 R1:0/R2:2 SDAD = -
9 R1:1/R2:3 5CLO — o
7 4 GPIOT 14 15
- - DNGC 15 16
0 17 GPIOO 18 1

2 R1:21/R2:27 GPIO2 — _
3 22 GPIO3 23 4
= - DNC 24 5
12 10 MOSI = _
13 ] MISO i 6
14 1 SCLK 8 10
= - DNC 25126 ¥ 11

[& ., GPIO K IE], BIEAL iE MR 5E, BEM#HE Blwiring pifsik



iR T\ AR HE

gpioig
N PN
17 | U —————
1= | (==
24 8

0

3

 — |

- 4+

i =, PSR RE, EHER S R ER EARE INT, IN2,
IN3, INAFEERR AR G4(7), G17(11), G23(16), G24(18). E#
ot 7 2 “BCMR SR (AL & FR R

The following list shows how the MCP3008 can be
connected. It requires 4 GPIO pins on the Pi P1
Header.

08 Cs/SHDN
91 DGND

VDD 3.3V
VREF 3.3V
ACND GROUND ) MCP3008
CLK GPIOll (P1-23)
DOUT GPIOY (P1-21)
DIN GPIOLO0 (P1-19)
cs GPIOA8 (P1-24)
DGND GROUND

The CHo-CH?7 pins are the 8 analogue inputs.

UL, ADC(MCP3008) £ k3 E. % EZIMCP3008 45 1l 52
Voo, Vier, AGND, CLK, Doy, Dy, CS, GND B9#8 2
3V3(1), 3V3(1), GND(7), G11(23), G9(21), G10(19),
G8(24), GND(7)
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LINUXH a4
cat

HhRE : FIIHFE RN A B8R (R v ) s A 0F 248,
cat filel file2 > file3 P 545 Kfilel . file2. 2 NAEAKINEE S OF, I H5Hs BAF FAfile3,
FEE cat file

cd

DyAe - et H Al TAF H #k2 (E Fdirectory, #[directory]l:Z, Rl [n] il 4
Z s ANFFZ H $%k(Home Directory),

FEEcd [B A B &4 18]

clear
Dhfe 15 5R H AidRAEUR,
FE1E clear

A FE AR I - SRR B [ IR VA IR B RERIRE, PR 5 " reset" B R,

cp
DIRE  HE R, FirargetBtE R4, Hifile LREFS & — (8K 4, #target 2 —{F
H &4 R, HIgitslel, file2. 2y BIERE I — HERZ T,
FETE ep [ 12IH] filel file2
il
1 filel FRUE] file2
cp filel file2
2. 1% filel file2 fuile3 —k #E BB HIAY H kA
cp filel file2 file3 directory
3. % H & directory 1 B#4E| H £k directory2
cp —R directoty1 directory2

df

DIRE BRI REEAR B & R

REE df [E8IH]

Example:

pPi@ASRP0114 ~ $ df

Filesystem 1K-blocks Used Available Use% Mounted on
rootfs 14176312 4627564 8805580 35% /
/dev/root 14176312 4627564 8805580 35% /
devtmpfs 219744 0 219744 0% /dev
tmpfs 44784 280 44504 1% /run
tmpfs 5120 0 5120 0% /run/lock
pPi@ASRP0114 ~ $



exit
DiHg 1B H R #i(=logout),

grep

DhRE : B3 F i files H1 5 47 Hipattern FITEAT A
RB1k : grep pattern filename

Examplel: $kHi/etc/passwd H' & A woodyFHHITT
[woody @dragon] woody]$ grep woody /etc/passwd
woody:x:3694:710:Woody WU:/users/staff/woody:/bin/bash
woody1:x:5361:5361::/home/woody1:/bin/tcsh
woody2:x:5362:5362::/home/woody2:/bin/tcsh

Example2: # ) HATRHTH, A Llwoody# # 8T processi/lE.
[woody @dragonl Woody]$ ps aux | grep woody

root 10554 0.0 0.8 2236 1136 pts/0 S 00:14 0:00 login -- woody
woody 10555 0.0 0.7 1700 944 pts/0 S 00:15 0:00 -bash

woody 10569 0.0 0.6 2516 876 pts/O R 00:17 0:00 ps aux

woody 10570 0.0 0.4 2124 520 pts/0 S 00:17 0:00 grep woody

gunzip (gnu unzip)
Ebﬁb 1 DR REAAFE (.g2)
serif: : gunzip file_name

Examplel fiR BRE 4 2. gz BERERE, N M FRa.gz
[woody @dragon1 woody]$ gunzip a.gz

Example2: f#BIFEA 2a. gz BEHEAE, PR a.gz, MR Rl =" b"
[woody @dragon1 woody]$ gunzip a.gz > b

zip
Eﬁﬁb eSS
REY%: gzip file_name
IR gzip -d AR EE gunzip

last

LHRE : 51 H F AT B 258 A SRAE ) 8 AR R R
FEVE last [MR 544 75

Examplel:

[woody @dragonl woody]$ last woody

woody pts/0 woody Thu Mar 9 00:15 still logged in
woody pts/0 woody Wed Mar 8 03:48 - 05:29 (01:41)
woody pts/0 liu Mon Mar 6 21:38 - 23:28 (01:50)



woody pts/1 woody Fri Mar 3 21:44 - 21:49 (00:05)
woody pts/0 woody Fri Mar 3 21:39 - 22:54 (01:14)
woody pts/0 woody Fri Mar 3 05:15 - 05:22 (00:06)

Is
Dhae FHFTTEECFE & B Sk N B orkl 22 2 FH I RFIE
REVE s [-3RTH] [ H $korkE 244 FR]

BRI R LR CERE

-a: FIH T ARG =40, Al s DAL JBHBR 2 B3k, an.profile., .login%%,

-d: HBHEI A — B 8k T, RIS RAMmmIER 82 NE,

-1 FI RS ZAFEREE B, SIS R RE, A BURERR | 853 E | BiEA & 4.
R4 FRAE,

man

Dyag : A Bk BhFE=C
FE1E :man <554 FE>
Example:

$man Is

mkdir
Ihie: T H $%
ZEYE  mkdir < H $#k4 >

more
Diee : Ak — B REUR — g %R
FE1% :more file_name

passwd

DIRe : BTkl A

AH 1% passwd [username]

i FE R -

1.5 username NEHEIRE, 2 5 U H Aiflogind & 15

2. LR IS IR, W ZE ST NS, MR ERRTE, F RO,
3ANEAHMDS HIRERY R wE, B KR L %8 F T

w (who)
DiRe: FIH B At B AR
FE75 :w (who)
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2. PWM I, WRIPELEE Y 1 4y He ] Fa A pwm. py #RAOX(E T 7E.
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3.3V T
SR E ST (2% L), THE%sudo python pwm.py it FILAYEGPIOL7 26 H 58
{6 AT AR 7 8 & oy
LERYIE T (PWM), B SELEDAS.
# pwm.py
import RPi.GPIO as GPIO
#from time import sleep
GPIO.setmode(GPI10.BCM)
GPI10.setup(17,GPI10.0UT)
p1 = GPIO.PWM(17,100)
try:
while True:
x= float(raw_input("(0~100)brightness= ? "))
p1.start(x)
except KeyboardInterrupt:



p1.stop()
GPIO.cleanup()
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QuarkNet Research Workshop 2020, Macau Science Center
Date: 14/2/2020 :
Time: 15:00 - 21:30
AR
15:00-16:00 %55 7)1l : 2= v fde-Lab#£21:
TR VR BB R AT, SRR T SRR R BT A
R SR BCF-H 5 (plateau), 1521 G Hids 1) T F HE K B g 1.
16:00-16:30 A&/ MK
16:30-17:30% 5% 7l : 2 7effde-Lab #£:2:
BRI {3 Fe-Lab, {# fHe-Labiy /4t TH
17:30-18:00 #ififisE Fl: 46 AR 0 EQuarkN et B B ) # R B 20 22 1.
P L AT A 4G A MCP3008, IR R 2 il T LM358 B it
5 1#uln2803.
18:00-19:0035Flis% 3l - 1 R #EQuarkNet B s it sk i 55 280524 2.
IHPREITE T ieLab #2221 BL2 £ FE B BRI Python HIRE
19:00-21:30 L{/ERRE,

Schedule:

15:00-16:00 Cosmic Ray e-Lab, partI:
communicate DAQ card with Raspberry Pi, measure singles flux
rates and double coincidence flux rates for plateau, find the working
voltages and threshold levels.

16:00-16:30 Break

16:30-17:30 Cosmic Ray e-Lab, partII:
save and upload data to e-Lab and use the analyzing tools of cosmic
ray e-Lab

17:30-18:00 Raspberry pi and python programs, partI:
introduce hardwares including a ADC chip MCP3008, an Op Amp
chip LM358 and a stepper motor uln2803.

18:00-19:00 Raspberry pi and python programs, part II:
various python programs to perform above experiments in Cosmic
Ray e-Lab part I and part II.

19:00-21:30 Dinner,



