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Crate 0

...

VME VME
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wfm[i_value]
< Threshold

sum := 0;

i_value < 32

wfm[i_value];

sum := sum +

i_value := 0;

sum := 0;

i_value := 992;

sum := sum +

wfm[i_value];

i_value < 1024
yes

no no

no

yes

yes

baseline :=

sum / 32;

Baseline based on last 32 values

Baseline based on last 32 values
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Ö�±³£©¬v/U§¹ª¯¥UÏ��=/U¸7¥U¬-¥³¸f¨¡£¾±³¦ë¬©¼7ª�Ï«±W·¯¥UÏ;¸f¨«§�1Ê±³¦ë¬æÙ�£ ºÅ¸7¥ ��¨¡¦�¬©¼7ª*È�ÓÍÂEB��dÂEBÍÄ¤ÉE9¦3qBÍÈ�ÂKÉKµ ¬©£-¥U¦7§ º
Ö�±³£©¬¹§Í¬©¼j¨«§/¸7¥U¬-¥E°P£¹±³´ ¬©¼7ª*ÓÍÈÊÓ$#5Ì�Ó#§©¨¡¬¹ªM¬¹±k¬©¼7ª�·�±³´*ÖjÑj¬¹ªa£¹§/¨¡¦ß¬©¼7ªGy�¥³· 1�±U°�ÃW·a¨«ªa¦7·�ª+��y�B/ÃF!I�
Ó5Ï¡Ïd¬©¼7ª/£-¥¯Ùy¸7¥U¬-¥*¨«§y§©¬¹±³£¹ª�¸�±³¦ßÃWÌÍÄW¢�¬-¥UÖ�ª�§¯�
åæ¦k±³£¹¸jªa£�¬¹±�¬©£-¥U¦7§¹´*¨¡¬»¬©¼7ª5´S± §©¬ö¨¡´*Ö�±³£©¬-¥U¦�¬8�P¼j¨¡Î ¼Ýªa¦7ªa£©Î ½F!ö¸7¥U¬-¥�¥U¬»±³¦7·�ª5¬¹±�¬©¼7ª$#5±³£©¬©¼7ªa£©¦�¼7ªa´*¨ º






mem[i_i_mem] :=

wfm[i_value];

i_mem++;
i_value++;

i_value < 1024

yes

−−> output waveform in mem − array complete waveform in wfm − array

wfm[i_value]
< Threshold

i_value < 1024
yes

no

yes

i_value := 0;

i_mem := 0;

i_value <
N_PREC

yesno

i_frag := i_frag := 0;

i_value−N_PREC;

mem[i_mem] :=

i_frag < i_value
yes

i_mem++;

i_value++;

wfm[i_value]
< Baseline−4

no

no

wfm[i_frag];

i_frag++;

wfm[i_value]
< Threshold

mem[i_i_mem] :=
wfm[i_value];
i_value++;
i_mem++;
i_after++;

i_after
< N_FOLL

yes

no

no

no

i_value < 1024

yes

yes

yes

no

i_after := 0;

Fragment Header

mem[i_mem] :=
0x4000 + i_frag;

i_mem++;

no

mem[i_mem] :=
0x2000 + i_value;

i_mem++;

mem[i_mem] :=
0x8000;

i_mem++;

Waveform End

Fragment End
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Cut: N_wfm > 120

+every 25th unbiased event 
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Mastercrate
VME PCI bridge

TWRs

TWR−DAQ
linux host PC

BACK OF SCIENCE

MAPO

eventbuilder
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twr−daq1:

Polechomper Monitoring files

Wavemerger

twr data streammuon data stream

SYSTEM

MUON DAQ
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Trigger layout season 2003/2004:

~100 Hz

M−Mult 80
~ 2 Hz

~180 Hz
M−Mult 16
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crates 1−5

Common Stop

Trigger enable
SIS3100 lemo out 2
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Gate =  25

NIM Logic
Dual Gate

Lecroy
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30ns

located in the NIM Crate below TWRdaq

12.0m

2ns TWR Trigger

VLF trigger veto from GPSAMD

VETO−Logic for TWR system

Muon Trigger

SPASE

TWR Multiplicity = 16 in year 2004

located in NIM crates above DMADD
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Event Configuration Register

Connected OM for channel 1

Connected OM for channel 8

Threshold channel 1

Baseline channel 1

Threshold channel 8

Baseline channel 8

Baseaddress of bridge module

Number of TWR modules in crate

TWR 0

TWR 1

Last TWR

VER 1.0 6.10.02Header for the binary datafiles of the new TWRdaq    

Clockdivider

Number of crates

Crate 1

Crate 2

Last crate

Length of header**

Begin mark* Baseaddress of TWR module

Statusregister

Module ID

Acquisition Control Register

Extern Start Delay Register

Extern Stop Delay Register

Id of TWR***

*     0xaaaaaaaa

**   in bytes

*** number of crate *16 + number of TWR in crate 

Baseaddress of GPS module

Baseaddress of Clock module

OM_is_optical 8

OM_is_optical 1
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VER 1.3.2 8. 1. 2003

eventcounter

GPS Event 1 − lword 1

GPS Event 1 − lword 2

GPS Event 1 − lword 3

GPS Event 1 − lword 4

TWR 0

TWR 1

TWR 2

last TWR

TWR 5

TWR 4

TWR 3

value1value2

value3value4

value n value n−1

1st waveform

2nd waveform

last waveform

Final dataformat from the eventbuilder

TWR number

TWR−begin markEventbegin mark

length of event block*

eventtimestamp

Reserved

FEATURE EXTRACTION !!

waveform compressed, that
means only the interesting
parts (pulses) are saved

channel number

number of waveforms

length of first waveform*

length of second waveform

TWR−beginmark 0xffffffff
Eventbegin mark 0xbbbbbbbb
* in bytes

length of last waveform

Event−Header
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Waveform length

Begin of new waveform

f    0    a    3(1) WAVEFORM BEGIN MARK

4    1    a    0

Begin of waveform fragment

End of waveform fragment

Position of waveform fragment endinside waveform 0..1023

Position of waveform fragment inside waveform 0..1023

Values of peak 1 

4    b    5    3

0    c    e    4

0    c    e    3

2    b    7    0

2    1    b    5

End of waveform

Values of peak 2

0    c    e    4

0    c    e    3

8    0    0    0 

(3)

WAVEFORM END MARK

(4)

(5)

(6)

(7)

WAVEFORM FRAGMENT END MARK

WAVEFORM FRAGMENT BEGIN MARK

WAVEFORM FRAGMENT BEGIN MARK

WAVEFORM FRAGMENT END MARK

only the interesting peaks are saved 4. 7. 02
VER 1.1

0    c    e    2

Mean value of waveform

Each waveform begins with WAVEFORM BEGIN MARK accompanyed by the length of the whole waveform in bytes 

(2)

waveform and terminated with a WAVEFORM FRAGMENT END MARK (4) and (6). The waveform is closed by 
with WAVEFORM FRAGMENT BEGIN MARK (3) and (5) accompanyed by the position of the fragment inside the
followed by the mean value of the waveform (2). Two waveform fragments are stored in this example beginning  

a WAVEFORM END MARK (7). To align the waveform to full 32 bit words, a filling word 0xaaaa is inserted if ne− 
cessary.

Waveform data format with feature extraction
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