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Mott DAQ crates

VME Crate Mott NIM Crate 1 Mott NIM Crate 2
Slot Board Slot Board Slot Board
1 MVME 6100 1 OCTAL LINEAR FAN IN/OUT PS748 1 VtoF (SingleChan) 10V
2 TID 2 OCTAL DISCRIMINATOR PS705 2 Empty
3 Empty 3 FIVE CHANNEL TIMING DISCRIMINATOR PS715 3 VtoF (+/-7 V)
4 LEMO/ECL translator CAEN V538A 4 QUAD FOUR-FOLD LOGIC UNIT PS754 4 LEVEL TRANSLATOR PS726 (LT1)
5 Empty 5 OCTAL LINEAR FAN IN/OUT PS748 5 LEVEL TRANSLATOR PS726 (LT2)
6 Distribution Board 1 6 FIVE CHANNEL TIMING DISCRIMINATOR PS715 6 LEVEL TRANSLATOR PS726 (LT3)
7 Mott FADC 7 QUAD FOUR-FOLD LOGIC UNIT PS754 7 LOGIC FAN IN/OUT LeCroy 429A
8 Empty 8 Empty 8 LEVEL TRANSLATOR PS726 (LT4)
9 Distribution Board 2 9 Empty 9 QUAD GATE/DELAY GENERATOR PS794
10 INT FADC 10 DUAL DELAY MODULE PS792 10 DISCRIMINATOR PS708
11 Empty 11 DUAL DELAY MODULE PS792 11 LINEAR FAN IN/OUT PS740
12 Empty 12 Empty 12 VtoF (+/-10 V)
13 Empty
14 ScalerS1
15 Scaler S2
16 Empty
17 Empty
18 TDC CAEN V775
19 Empty
20 Empty
21 FT 3
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Mott NIM Crate 1

LIN Octal TIM QUAD LIN TIM QUAD Delay Delay
748 DISC DISC Logic 748 DISC Logic 792 792
705 715 754 715 754
AE AE AE AND E E OR
- AE - AE - AE - AE - E LEFT - E - LEFT - AE LEFT - AE RIGHT
LEFT LEFT LEFT LEFT LEFT RIGHT 14248 ns 4+8 ns
(2 ns & (4 ns up
< <& Veto Delay) - Veto FADC CH1 | Delay) DOWN & <
FADC CH5 TD CH1 LIN 748 CH1 LIN 748 CH3
OD Ch1 & - E LEFT & & Mott DetTr
TD CH1 QL AND QL AND S1 Ch2
Chl & Chl
QL OR
& Ch1 &
S1Ch13 S1 Ch9
é
S1 Ch5
- AE UP - AE DOWN
0.5+448 ns 1+4+8 ns
& &
LIN 748 CH5 LIN 748 CH7




Mott Detector Trigger Logic Diagram

ShapingDelay=4ns

Thresholds:
FADC S1 | rermasm
UP: -30 mV
T T DOWN: -30 mV
E Detector FANOUT Timing DISC s1
B B
LEFT:-25 mV £ Sl
RIGHT: -29 mV R%:
UP: -27 mV U
DOWN: -42 mV I D — MOtt
AE Detector Timing DISC DetTr
l Veto
Delay Box FANOUT Octal DISC
resnolds: \
V LEF-'ll-'r:] -18h5 Il’:V
RIGHT: -189 mV
FADC bOWN, 136y °




Mott NIM Crate 2

VtoF VtoF LT1 LT2 LT3 FAN LT4 Qb DISC LIN VtoF
1 MHz 2 MHz 726 726 726 429A 726 794 708 740 2 MHz
0-10V -7-+7 0-+10

\' \'
- BCM - LEMO - Delayed > - BMF - BFM - BPM
0L02 Patch Helicity nT_Settle -145 mV -140 mV Chl-16
Output2 Panel < Ch8
& 428 ns &< FADC < S1
<& VtoF & LTl nT_Settle LT4 — Ch1l Ch17 —32
LT2 — Ch1l & S1 Trigger & DISC
Chl -
CH16 - T_Settle ->
nT_Settle
< 180ns
S1 LNE
- Pattern - 4 MHz
Sync Clock 8.16
us
&< 1212
kHz Clock
LT2 Ch4
- Pair Sync - Mott
DetTr
& 322ns

LT4 — Ch15




Mott NIM 2 — LEVEL TRANSLATOR 726
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Mott NIM 2 — LEVEL TRANSLATOR 726

LT2
NIM IN ECLOUT NIM OUT NIM OUT
BCMOLO2 — OUTPUT2

Mott DetTr
L1A

121.2 kHz Clock
LEFT Coincidence
RIGHT Coincidence

UP Coincidence s1
DOWN Coincidence Chi-16
ELEFT

E RIGHT

E UP

EDOWN
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Mott NIM 2 — LEVEL TRANSLATOR 726

NIM IN TTL/ECLOUT NIM OUT NIM OUT
_ Delayed Helicity Mott FADC — Ch12 INT FADC —Ch12
_ T_Settle Mott FADC — Ch13 INT FADC —Ch13
_ nT_Settle DB2 TRG IN
- Pattern Sync Mott FADC — Ch14 INT FADC —Ch14
m Pair Sync Mott FADC — Ch15 INT FADC —Ch15
n L1A LT2-Ch3
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Mott NIM 2 — LEVEL TRANSLATOR 726

NIM IN

BFM

Delayed Helicity

T Settle

nT_Settle

nT_Settle

Pattern Sync

Pair Sync

Mott DetTr

[
B

Delayed Mott DetTr

LT4

TTL/ECLOUT NIM OUT

TDC - Ch17
S1 Control —Ch2
QUAD DELAY - Chl
LT2 - Ch2 QUAD DELAY - Ch4
TDC-Ch18

NIM OUT

S2 - Ch13

S2-Chi14

QUAD DELAY — Ch2

S1 Control —Ch4 (GATE)

S1 Control — Ch3

S2 -Ch16

CAEN V538A - Chl
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Mott NIM 2 — QUAD FAN IN/OUT 429A

QUAD FAN IN/OUT

Delayed Helicity — IN
LT4 — Ch2

LT3 —Ch2

LT3 —Ch4

LT3 —Ch9

LT3 —Ch11

LT4 — Ch6
LT3 —Ch6

S2 —Ch15

T_Settle —IN
LT4 — Ch4

Pattern Sync — IN
LT4 — Ch9

Pair Sync —IN
LT4 —Ch11l
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CHANNEL ASSIGNMENT — CAEN V538A LEVEL TRANSLATOR

7 7

6 6

5 5

4 4 DB1TRG IN
3 3

2 2

1 Mott DetTr 1 TID TS#H1

0 Delayed (0.4 ps) nT_Settle 0 TIDIN TRG

TID OUT TRG (L1A) LA1 (Mott NIM) LA1 (TDC COMM)
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CHANNEL ASSIGNMENT —TRIGGER INTERFACE (TID)

TS#1 (Mott DetTr)

o B N W B~ U O

TRG ( Delayed nT_Settle)

TID Chan OUT Signal

TRG (L1A)

O B N W B~ U1 O
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HELICITY SIGNALS

Tek Tl

e

2F

E+

Trig'd

kM Pos: 0.000%

|

S

A -

]

CHT1 200mY  CH2 S00mY
CH3 200mY  CH4 S00mY

l;:' -

]

]

k4 1.00r0s
Refl 1.00% S00.us

MEASZLIRE

CHT
Freq
331.6Hz?

CH2
Freq
435.7Hz?

CH2
Period
2018ms7?

CH3
Freq
247 5Hz?

CHY
Freq
434.4Hz 7

CHT & —360mY
330,108Hz

T Settle

Pair -Sync

Pattern-Sync

Delayed Helicity
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CHANNEL ASSIGNMENT — MOTT FADC

Signals on Scope

CHZ S0.0my M 25.0ns
12-Jan—12 2306

b4 Pas: 0,0005
LeftE
LeftAE
Off
Signals in FADC Data
0 :
-500 \ /
—_— -1000 E ......
e - 4
c  -1500F
© C
5 -2000F
~ - FADC 12-Bit:
8 ~2500 F Trigger - Ch10
< -3000 - LEFTE - Cho
= —— LEFT AE - Ch4
-3500F
_40095_0 1 1 1 1 300 1 1 1 1 350 1 1 1 1 400 1 1 1 1 450 1 1 1 1 500 1 1 1 1

Time (ns)

550
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CONTROL CHANNEL ASSIGNMENT — GATED SCALER S1

I. nT_Settle Trigger is delayed by 0.4 us

1 Load-Next-Event (LNE) .
N . LNE isdelayedby 0.2 ps
2 Delayed Helicity
3 Pattern Sync
4 GATE (nT_Settle)
Tek  .I. Trig"d M Pos: 200.0ns TRIGGER Tek L. Trig'd M Pos: 200,0ns TRIGGER
+* Type ¥ Type
Source Source
CH1 CH1
Slope Slope
2 SEs Joeterr o = sy A o R, M R S AT oA A N
| f Mode LNE u Mode
.
Euuping Delayed Enuping
TID nT_Settle
CH2 .00 k4 100ns : CH2 .00 k4 100ns
Trigger (Scalers ) 11-Mov-11 03:24

11-Now—-11 03:23
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Beat Frequency Modulation (BFM) — Hansknecht (new)

Tek . Trig'd M Pos: 0.000s Measure 2 Tek S Trig'd M Pos: 0.000s Measure 2
H Source H Source
CH1 CH1
Type Type
Freg| Freq
Back Back
1 25.0ns 1 25.0ns
4-Jan-14 0007 4-Jan—14 0005
BFM BFM, after 0.01 pF
Coupler
Tek i Trig'd k Paos: 0.000s MEASLRE
+*
CH2
Freq
15.57MHz ¥

IRERE RS

CH2 S00md M 25.0ns
4-Jan-14 00;32
BFM after

-200 mV discrimination (TDC)

Tek S Trig'd I Pos: 00005 teasure 2
-
Source
CH1
Type
Freq
BFM after
-450 mV offset
Back
# 25.0ns
4-Jan—14 00;14
FADC_CH9:lteration$
g E
314-000 E_
=
3500
3000
2500
2000 i—
1500 f—
1000 E—
500 E—
00_ 10 20 an 4[)' — I5|C|I :
|terations
BFM in FADC, Range=1.0V
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Beat Frequency Modulation (BFM) — Musson (old)

Tek .. Trig'd M Pos: 0,000 MEASURE
+
Tek .. Trig'd M Pos: 0.000s MEASLIRE
-
BFM after
-140 mV offset
i 25.0ns
d-Jan-12 2223
BFM, after 0.01 pF M 25.0ns
9-Jan-12 2227
Coupler
Tek ... Trig'd M Pos: 0,000 MEASURE
+
2200
E
2000
1800
CH2 s 1600
Perind [T E
325[3'?15? m 0o
CH2 1200
g ‘f"lJ“ Freq -
| 3 17MHz? 1000 —
L BUO:_ 1 | I - | | - ‘ | - | I - | | I - ‘ L1 ‘ | - ‘ | I - | N -
0 20 40 60 80 100 120 140 160 180 200
CHZ 500 M 100ns Time (ns)
9-Jan-12 22:36
BFM after BFM in FADC, Range=0.5V

-145 mV discrimination (TDC) 19



Data Taking Modes

““ o

Scalers Scaler S1 (helicity gated), S2 (un-gated) Scalers_%d.dat Delayed nT_Settle
Mott_Sample Mott FADC, S1,S2, TDC Mott_Sample_%d.dat Mott Detector
Mott_Semilnt Mott FADC, S1,S2, TDC Mott_Semilnt_%d.dat Mott Detector
PEPPo_Int INT FADC, S1, S2 PEPPo_Int_%d.dat nT_Settle
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VME Crate
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Mott NIM Crate 1
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Mott NIM Crate 2




