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1106 clk:117 3317 :

15 13 :
15 122 :
15 123 :

n=3 adc=1020

730mV

680mV 730mV
730mV 862mV
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N vean 2705
S DACO 10 250mV F Sto Dev__2.068
Scttincouner A DAC1 15 270mV :
DAC2 20 290mV "k
DAC3 35 350mV o
DAC4 50 410mV oo
DAC5 65 470mV ’3
UFL—avhorA2 DAC6 80 530mV
Stvh7yIE DAC7 95 590mV DAC
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5 hit 1 hit 5 hit 1 hit
> - Entries 10 H Entries 1144 Entries 7 H Entries 5%
£ = =% Mean 2002 | | Mean 462.8 B‘ 180— Mean 1823 || Mean 390
[ : Std Dev 268.5 | |_Std Dev 119.9 — Std Dev 342.7 || Std Dev 109.6
600 — Percentage(1hits):71.10% 5 h't[ 160 - Percentage(1hits):66.52% [
| i — ] 2 hit
- Percentage(2hits):22.93% Entries 369 C Percentage(2hits): 23.66% Eftries 212
- Percentage(3hits):2.73% Mean 812 - Pe Shits):2.12% Mean 734.2
500 — QUCHRR)A.I% StdDev  176.4 140 o StdDev 1165
= Percentage(4hits):1.49% = 3 h't[ - Percentage{4hits):1.12% — 5 h‘tl
[~ | | B | |
o Percentage(Shits):0.62% Entries 3 || Entries 44 120~ Percentage(5hits):0.78% Entries 1|{ Entries 19
400— Percentage(6hits):0.25% Mean 2436 | | Mean 1467 - Percentage(6hits):0.22% Mean 2420 || Mean 1207
- Std Dev 0 | | Std Dev 360.4 100— Std Dev 0| [ Std Dev 193.3
: Percentage(7hits):0.19% ] - Percentage{7hits):0.11% 1
300 ; Percentage(8hits):0.31% Entries — 54 30— Percentage(ghits):0.11% Etoes: 10
- S 1785 = Mean 1558
- C - B Std De 220.3
— 60 —
200(— - =
C 40—
100— mﬂj 20190206-2036 - 20190210-2100
1 (o | 1 T oy o< Y (A A N (SO DO s S D OO Tl ol IS O e — | I P vl I Tl
% 500 1000 1500 2000 2500 % 500 1000 1500 2000 2500
adc_volutage(mV) adc_volutage(mv)
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Beam CLKAAS 4

DAC 0=20 (%} it> . E290mV)DAC=7=228 (X EE1202mV) [EELIEENE e R TAL
N hits per event n=1 adc=356

Entrie';nhits 1609 1962
Mean 1.93 1963
Std Dev  1.015 1964
5AM)YT UL 1965
102 1966
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1970
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T Illlllll
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o T

Stripif 18 £
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clk:
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clk:
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clk:
clic:
clk:
clik:
adc=3530

1971 clk:58 33722
N I | — n=1 adc=1152

21
21
21
21
21
21
21
21
21

26389 :
26389 :
26389 :
26389 :
26389 :
26389 :
26389 :
26389 :
26389 :

Cmp%§15 1hit 1

42
46

50

52

44

19 26 :
1€ 27

51 =
a8 o

51 :

6 1hit 1

: 6 2hit 2
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U7
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0 9

6hit
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» Passage of particles through matter 1 —PDG ( June 5, 2018 )

 William R. Leo Techniques for Nuclear and Particle Physics Experiments A How-to
Approach

e REAZELN RHIC-sPHENIXZEERIZHIFTHL YAV ANy THRHBE OB F

« RE® RHIC-PHENIXZEERRun15IZHITAFVIXIEHFIEZRAWV-EZEEFN)HF—X
TLORBEEBFHEFEEICBITAAMARAEDEEE(2015)
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1E%§&j]rb./l\o ¥ a.CT
100MHz CLK GENERAT(
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12 {E BGUI(Graphical User Interface)
Nevis GUI(FPHX teststand DAQ)

~TestStand

-DB Access
(" Spartan3 (" ROC ' ROC+FEM FEM Addr| 15 J ¢ Oon @& OFF‘

Clobol Chin/ng

Reg  Desc c;?p 'Zh‘f: Chip Command e GI,NK
— Disable RO i Stop DAQ [ej=ed; U]
i Wild 0 Write | Set | Reset . .
Display/Modify Configuration for Chip ID| 13 Side15 —
1 Mask 0 Write | set fa iy Rl i | : S
FPGARST | Er. EEPROM | Write Page | Read Page | Write Al
2 Dig Ctrl Set Channel Mask

[Red = Off, Green = On] DAQ Configuration

7 8 9 10 11 12 13 14 15 JDAQ Program C:/Users/sphenix/Docun  Browse

A S B TS SRS BRI E RS S CRINT DAQ Sample Rate (MHz) | 5

6 17 18 19 20 21 2 23 24 25 26 27 28 20 30 31 NkilCl ! ?

e e E R E o PoF L P B Duration HH:MM:SS (0:00:00==inf)| HH:MM:SS DAQO) EQE%*E%\ I\IJ \\_
Print Output

= =

] ;

48 |49 |50 |51 |52 |53 |54 |55 |56 |57 |58 |59 |60 |61 |62 |63 § . — S
FPHX version (for Print) :E — 0)
64 |65 66 67 68 69 |70 |71 (72 (73 (74 |75 76 (77 |78 |19 RO NOmbar /

m 80 81 8 83 84 85 |86 |87 88 89 90 91 92 93 94 |95 [oFAETLMY C:¥Users¥sphenix¥Documents¥INTT_tes

cild( 96 ©7 98 99 100 101 102 103 104 105 106 107 108 109 110 111 [LELIRGENT None —
[ 0

m 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126 127 [Z=lull=i=g]

Set

Set | Reset

Read | Write | Set | Reset

Read | Write | Set | Reset

Read | Write | Set | Reset

Read | Write | Set | Reset ault

Read | Write | Set | Reset

Read | Write | Set | Reset

Write | Set | Reset

Pulser Configuration

N1Sel <3:0> Read | Write | Set | Reset

Mask All | Unmask All | Toggle All

Pulse amplitude (10 bits max)| 255 Config Amp|  Pulse F E M 0) F P G A/\ DAQOD Eﬁi {ﬂ\ %
hip Side Enable Num of Pulses \ﬁm 53 é o D AQZ '/\y F 1; 7'% IE

ol1l2a 15/0l1 BCOs between pulses \ 1023 Wedge‘iol

L7l
N2Sel <7:4> | 4
13 FB1Sel <3:0> 4 Read | Writel Set | Reset ]Default
_eakSel <7:4>| 0 015/0(1(8 15|0

14 pasel<1:0>| 0]  Read I Write| Set | Reset |Defau|tl 115(0{1f9 150 0]1(25 15|01 Module| 0
P2sel <7:4> | 4 2 15/0[1(10 15/0|1[18 * 01|26 15/0|1 Module Enable R . _ .

15 GSel <2 >|__Rraad|Write| Set|Reset]DefauIt315011115011915\01271501 Module 15|@n) Off| & Both (" Side0  Side V'J:/mOdU|EI~Jq"_|'T%)ChIp§\'_I'
BWSel <7:3>| 4 15|0l1]12 150l 1|20 15|\ 1|28 15]0]1 Module 0 On @ Both " Side0 (" Side

@ Both  Side0 ¢ Side| m@a’%%*R

16 PlSeI<2:0>F 5| Read I Write | Set | Reset |Defau|tl 5 15/0| 1|13 15/0| 1|21 0[\t{29 15|0|1 poaletlion
. S B Manual Packet Send
In]Sel<5:3>\ 0 6 15(0(1(14 15(0(1|22 15|0|1\30 15|0|1
== . Packet file to send Browse | Send |
17 LVDSCun'ent|— 3 Read | Write || Set | Reset |Default| 7 15| 01|15 15|/0|1|23 15/0]1|d 15/0]1
3 -Communications
18 Resets || n/a Read | Write [ Set | Reset |Default SR
\ @ USB  FTRSKI4XA —i | (" Ethernet IP Addr| |192.168.60.: Por’t’79900

f wea— 451D BIEB D RIE & TRIE AT AL

Maskd %chip, channel
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FPGA(Field Programmable Gate Array)
TR RT L

R EFHORMEGE DIEHREZIEESNI-FPHXFYI N &x
=9 %o

F)TL—2au N ILRERESES,

TRz RIS EET D,

v )avteot—& NRIHVRTUFA—ZKYEHTSN TLY
éo —
-

Javte g —~ERZHE

INAIHDRATFOR— 20190301
EEMERE

51



20190301
Blackout Box BEFERR




HEBD/LRICHT IRTTHEBD/ UL RIZHT
o €1 DADCIGE BHADCIEHE

> A E BR{EDACON S ERIFRET/ LR
we M KELELY . FRIZADCH1DT D
12 1z T,

100C

” A5 LAY DFEOHNLERL—EE
w DIKETADC KX BBYZEDH->TEHY. 18
o BHEMNFERTES,

EDHEEND D

INJLA RS EADCIZT

2019/02/26 B2JS INTTHLH—DHEETE — @K

20190301
ZFEVEAEE



SAHL AT L
FEM(Front End Module)
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1 1 T I T 1

MeV g-1 cm? (Electonic loses only)
n
/I 1 T 1

Restricted energy loss for: i
———————————— Tcut= 10 dE/dxmm___‘
"».__ _____________________________________ Tcut = 2dE/dxmin"""':

S Landau/Vavilov/Bichsel Ap/x for:

S x/p=1600 pm — - — o

e 320 pim ===

A Sl T e SRS S Q) i 5o ffuains
1.0 T7reemeeemeeeeet a —

i | 1
0.5 L N el sl e

0.1 1.0 10.0 100.0 1000.0

I " Muon kinetic energy (GeV)

0.4GeV

47> 25| R : Passage of particles through matter 1 —PDG (June 5, 2018 19:57)
http://pdg.lbl.gov/2018/reviews/rpp2018-rev-passage-particles-matter.pdf

<IRIILX—EBLERHFE>

200umESIH TOMIPD = 1 —# VT RILE—8% (L.

£ Y0.4GeVT1L1(MeVg lem?) EHRATET

Si#E2.33(9/, 5)& LT

200(um)BiEFFD TR )LF—I8K

1.1(MeVg~tem?)x200(um)x2.33 (9/
SINEFEAMIBEDERKIZHELZIRILF—IL200KT

3.62eV&l).

fi&)

14200 DEFIEM ZEREICTHBRFEIT S L.

) = 0.0513(MeV)

0.0513(MeV) = 3.62(eV) = 14200(

14250 X1.60x10~16 = 2.27(£C)
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http://pdg.lbl.gov/2018/reviews/rpp2018-rev-passage-particles-matter.pdf
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