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1 ReadRawCaen.cxx
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Ancillary digitizers

Digitizer firmware

DPP-PHA
Digital Pulse Processing for the Pulse Height Analysis

|N PU T baseline .
_____ treshold || A
TT FILTER J v -
] hold-off
ARMED ' ' >
b
TRIGGER >
\ [ enemy
TRAPEZ. FILTER \ >
peaking time '!

PEAKING >



Ancillary digitizers

Digitizer firmware

DPP-PHA DPP-PSD

Digital Pulse Processing for the Pulse Height Analysis Digital Pulse Processing for Charge Integration and Pulse
Shape Discrimination

| Q. = Total = Energy |

4[\/\ LONG GATE
INPUT —Leseine .
threshold " SHDRT GATE
[ i INPUT.
ARMED | ] > From PMT *
TRIGGER > |- I".“
\ P [Q-Q;=Tail ] _
TRAPEZ. FILTER \ > PSD = Tail
PEAKING —— e - Total
| ZC = Time Stamp |
CFD -
Lr
TRIGGER




Ancillary digitizers

Digitizer firmware

DPP-PHA DPP-PSD
Digital Pulse Processing for the Pulse Height Analysis Digital Pulse Processing for Charge Integration and Pulse
Shape Discrimination

meare ve&w Digitizer models \

CAEN V1725 CAEN V2740 CAEN V1730
\ 14bit, 250MS/s 14bit, 125MS/s ) \ 14bit, 500MS/s )
s« SPIDER * SPIDER * LaBrarray
 DANTE * EUCLIDES * neutron detector
e OSCAR * SAURON (S1)

e beam monitor(s) * TRACE



Ancillary digitizers

Digitizer firmware

DPP-PHA DPP-PSD

Digital Pulse Processing for the Pulse Height Analysis Digital Pulse Processing for Charge Integration and Pulse
Shape Discrimination

meare ve&w Digitizer models \

CAEN V1725 CAEN V2740 Peak sensing ADC CAEN V1730
\ 14bit, 250MS/s 14bit, 125MS/s ) e DANTE \ 14bit, 500MS/s )
s« SPIDER * SPIDER * LaBrarray

« DANTE * EUCLIDES * neutron detector
e OSCAR * SAURON (S1)

* beam monitor(s) * TRACE



Ancillary processing chain

e all ancillary, including PRISMA
* based on XDAQ made for CMS
* processing distributed to workers

Board O
Ch 0 \
Board O R U L F B U .................................. ._
Ch 15 LIS DY O B e T B D D) B U J F— ,_ Fem uI
(readout unit) (local filter) builder unit) | —"
Board 1 T
Ch O . N
- e readout of data flow e converts CAEN frames * time sorting hits and
. (CAEN data frames) to ADF frames (AGATA building events using
Board 1 data format) composite ADF frames
Ch 63 * processing waveforms




Ancillary digitizers

e due to historical reasons, xDAQ treats all digitizers as if they have 16 channel

* 64 channel digi is treated as 4 unique digitizers, e.g.:
Board 1 [ch 0-63] -> Board 1 [ch 0-15], Board 2 [ch 0-15], Board 3 [ch 0-15], Board 4 [ch 0-15]

Board 1
Ch 0-15

Board 2
Ch 0-15

Board 1
Ch 0-63

Board 3
Ch 0-15

NN

Board 4
Ch 0-15




Ancillary data

 all workers (can) dump data on disk as (specific arrangement depends on the experiment)

* e.g. latest folder arrangement: X — index (redundant info)

Y —run number

. . Z — file number (max file size 4GB)
Readout unit + Local filter

AGATAD_P2_EXP_019/run_0102_TiIME/Data/caen_digitizers/RU_caendig_iX_Y Z.caendat

AGATAD_P2_EXP_019/run_0102_TIME/Data/caen_digitizers/LF caendig_iX_Y _Z.adf

Builder unit
AGATAD_P2_EXP_019/run_0102_TIME/Data/ancillaries/BU_ancillaries _iX_Y Z.adf



RU data format - .caendat

* programable using registers, may vary between experiments
 different for PHA and PSD boards

* may differ between firmware versions

* file contain xDAQ header and possibly other small changes

Example for PHA of CAEN V1725

[ T T T T T T T T T T T s T T \ “BOARD AGGREGATE” DATA FORMAT for 725 and 730 series

- “CHANNEL AGGREGATE” DATA FORMAT .

! . [31]30[29] 28] 2726 [25]24] 232221 [20[19] 18 17[16] 15[ 14 13[12]11[10[ s [8 [ 7|6 [5 [4[ 3|2 [1 o] [ BT |
|‘31|30‘29‘25‘27'26|25|24|23|22|21|20‘19|18‘17|16‘15‘14|13|12|11|10|9|8‘7|6‘5|4‘3‘2|1|0|‘ BIT \ v

; 1]of1]o0] BOARD AGGREGATE SIZE (in Iwords)

Tri CHANNEL AGGREGATE SIZE (in words) SIZE \ ROARDID [6F| PATTERN [ DUAL GHANNEL WASK E
"otleelet]eeles] ex [ ap1 [ ar2] DP | NUM SAMPLES/8 FORMAT i BOARD AGGREGATE COUNTER g
'eH TRIGGER TIME TAG : BOARD AGGREGATE TIME TAG -
1

! o z
1 Jve fo = DUAL CHANNEL AGGREGATE g
| a 5
. w

1

1 EXTRAS 2 |

1 EXTRAS [Pu] ENERGY i -
1 lcH TRIGGER TIME TAG / 5
. . DUAL CHANNEL AGGREGATE ~
| !
1 - 1

i C - . % .l.

i 0 ! ..
i 1 Jw©
. EXTRAS 2 h DUAL CHANNEL AGGREGATE oI
: EXTRAS [Fu] ENERGY ; 6°

* So far, only for SAURON (RU output might have been disabled)



RU data format - .caendat

* programable using registers, may vary between experiments
 different for PHA and PSD boards

* may differ between firmware versions

* file contain xDAQ header and possibly other small changes

Example for PHA of CAEN V1725 can be read using ReadCaenRaw.cxx code, part of AGATA selector!

[ T T T T T T T T T T T s T T \ “BOARD AGGREGATE” DATA FORMAT for 725 and 730 series

- “CHANNEL AGGREGATE” DATA FORMAT .

! . [31]30[29] 28] 2726 [25]24] 232221 [20[19] 18 17[16] 15[ 14 13[12]11[10[ s [8 [ 7|6 [5 [4[ 3|2 [1 o] [ BT |
|‘31|30‘29‘25‘27'26|25|24|23|22|21|20‘19|18‘17|16‘15‘14|13|12|11|10|9|8‘7|6‘5|4‘3‘2|1|0|‘ BIT \ v

; 1]of1]o0] BOARD AGGREGATE SIZE (in Iwords)

Tri CHANNEL AGGREGATE SIZE (in words) SIZE \ ROARDID [6F| PATTERN [ DUAL GHANNEL WASK E
"otleelet]eeles] ex [ ap1 [ ar2] DP | NUM SAMPLES/8 FORMAT i BOARD AGGREGATE COUNTER g
'eH TRIGGER TIME TAG : BOARD AGGREGATE TIME TAG -
1

! o z
1 Jve fo = DUAL CHANNEL AGGREGATE g
| a 5
. w

1

1 EXTRAS 2 |

1 EXTRAS [Pu] ENERGY i -
1 lcH TRIGGER TIME TAG / 5
. . DUAL CHANNEL AGGREGATE ~
| !
1 - 1

i C - . % .l.

i 0 ! ..
i 1 Jw©
. EXTRAS 2 h DUAL CHANNEL AGGREGATE oI
: EXTRAS [Fu] ENERGY ; 6°

* So far, only for SAURON (RU output might have been disabled)


https://baltig.infn.it/gamma/agataselector/-/blob/main/Scripts/AncMerging/ReadCaenRaw.cxx

LF data format - general ADF

32 bit word

~ 7

Header-




LF data format

32 bit word

v

size of the whole frames in bytes, including header and data

v

unique for different detectors:

OxFA0201A0 Prisma RAW
OxFA0201A1 Prisma Analyzed
OxFA0201A2 SPIDER
OxFA0201A3 DANTE
OxFA0201A4 EUCLIDES
OxFA0201A5 LaBr3
OxFA0201A6 SAURON
OxFA0201A7 OSCAR

Header-

» Repurposed to contain channel and board numbers




LF data format

32 bit word

v

size of the whole frames in bytes, including header and data

v

unique for different detectors:

OxFA0201A0 Prisma RAW
OxFA0201A1 Prisma Analyzed
OxFA0201A2 SPIDER
OxFA0201A3 DANTE
OxFA0201A4 EUCLIDES
OxFA0201A5 LaBr3
OxFA0201A6 SAURON
OxFA0201A7 OSCAR

Header-

» Repurposed to contain channel and board numbers

can be read using ListFrames command!



LF data format - ListFrames

e part of AGATAPRO package:
gammasSoftware/agapro/ListFrames

[prototype@agata-nearline-2 caen_digitizer]$ ListFrames —f LF_caendig_i1990_8016_6000.adf -n 5

Wed Jan 15 B8@:25:51 2825
ListFrames
—f LF_caendig_i1990_0016_00608.adf -n 5

.
#
e
.
e
.
# Analysis can be stopped by typing CTRL_C
e

.

event  bOffset bSize OxKeyADF eventNum (rel)timeStamp dTstamp keyADFname
e 24 fa®20l1a3 1284 793749278778
24 24 faB201a3 1285 7937493685432 26654
us 24 fa@20la3 1284 793749305U33 1
72 24 fa®20la3 1285 793749386722 1289
96 24 fa@28l1a3 1284 793749306722 e

5 events in @ seconds




LF data format - ListFrames

e part of AGATAPRO package:
gammasSoftware/agapro/ListFrames

[prototype@agata-nearline-2 caen_digitizer]$ ListFrames —f LF_caendig_i1990_8016_6000.adf -n 5

Wed Jan 15 @0:25:51 2025
ListFrames
—f LF_caendig_i1990_0016_00608.adf -n 5

Analysis can be stopped by typing CTRL_C

.
#
e
.
e
.
#
e
.

event  bOffset bSize OxKeyADF eventNum
e 24 fa®20l1a3 1284
24 24 faB201a3 1285
us 24 fa@20la3 1284
72 24 fa®20la3 1285
96 24 fa@28l1a3 1284

5 events in @ seconds

+aB281a3
faf201a3
+aB281a3
faf201a3
faf201a3
+aB281a3
faf201a3

LF data are not time ordered!

(rel)timeStamp

7937U9278778
7937493685432
793749305U33
7937193086722
793749306722

793749447068
7937U9U616782

dTstamp

26654

1
1289
e

il

146706

7937U9U61677 18UUeTULOTITE9551615

793749516520
7937U930867206
7937193086723
793749309805

54943
184467U4U0737093U1716

3

20079

N —

keyADFname



LF data format - .adf

bits [32/31/30/29|28|27|26|25/24|23|22|21]20]19|18|17|16|15]14]13]12[11]10[ 9] 8 |7 |6 |5|4[3 | 2|10
frame size uint32 t
ADF key uint32_t
PHA dataframe Header E|D| | | | | | | | | | | | |C|B|A| board nb | channel nb —_—> bitarray<16> | uint8_t | uint8_t
(SPIDER, EUCLIDES, DANTE, Timestamp_0 data types uint32_t
OSCAR) Timestamp_1 uint32_t
Data time (CFD) | energy uintl6_t | uintl6_t
ADF keys
OxFA0201A0 Prisma RAW
Flags
Pile-up reiection OxFA0201A1 Prisma Analyzed
P el OXFA0201A2 SPIDER Repurposed Event number to save space

Trapezoidal saturation

Input saturation

Board fail (PLL unlock or temperature)
IDLE

OxFA0201A3 DANTE
OxFA0201A4 EUCLIDES
OxFA0201A5 LaBr3
OxFA0201A6 SAURON
O0xFA0201A7 OSCAR

m o O @ >



LF data format - .adf

bits [32/31/30/29|28|27|26|25/24|23|22|21]20]19|18|17|16|15]14]13]12[11]10[ 9] 8 |7 |6 |5|4[3 | 2|10
frame size uint32 t
ADF key uint32_t
PHA dataframe |, .. (e DESSE - =1+ bordrs | ameis | [ burade | ane [ unE
(SPIDER, EUCLIDES, DANTE, Timestamp_0 data types uint32_t
OSCAR) Timestamp_1 uint32_t
Data time (CFD) | energy uintl6_t | uintl6_t
ADF keys
Flags OxFA0201A0 Prisma RAW

OxFA0201A1 Prisma Analyzed
O0xFA0201A2 SPIDER
O0xFA0201A3 DANTE
O0xFA0201A4 EUCLIDES
OxFA0201A5 LaBr3
OxFA0201A6 SAURON
OxFA0201A7 OSCAR

Pile-up rejection

Trapezoidal saturation

Input saturation

Board fail (PLL unlock or temperature)
IDLE

m o O @ >



LF data format - .adf

bits [32/31/30/29|28|27|26|25/24|23|22|21]20]19|18|17|16|15]14]13]12[11]10[ 9] 8 |7 |6 |5|4[3 | 2|10
frame size
ADF key
PHA dataframe |, /e —— 1o bowds [ e |
(SPIDER, EUCLIDES, DANTE, Timestamp_0 data types
OSCAR) Timestamp_1
Data time (CFD) | energy
bits |32/31/30(29|28|27|26|25/24]23|22|21]20]19|18(17|16|15|14|13]1211]10[ 9| 8| 7|65 |4a[3 | 2|10
frame size
PHA dataframe OF o
Header | £ [ [N (5[~  toadnb [ channelnb
a n a |yzed Timestamp_0
Timestamp_1 >
Wavefo rms time (CFD) | energy data types
(SAURON, TRACE) Data waveform CFD
|_MAX
PSD
ADF keys
Flags OXFA0201A0 Prisma RAW
A Pile-up rejection OxFA0201A1 Prisma Analyzed
. . OxFA0201A2 SPIDER
B Trapezoidal saturation
. OxFA0201A3 DANTE
C Input saturation
D Board fail (PLL unlock or temperature) 0xFA0201A4 - EUCLIDES
OxFA0201A5 LaBr3
E IDLE
OxFA0201A6 SAURON
OxFA0201A7 OSCAR

uint32_t

uint32_t

bitarray<16>

| uint8 t | uint8 t

uint32_t

uint32_t

uint16_t |

uintl6_t

uint32 t

uint32_t

bitarray<16>

| uint8_t

uint8_t

uint32_t

uint32_t

uintl6_t |

uintlé t

float32 t

float32_t

float32_t




LF data format - .adf

bits [32/31/30/29|28|27|26|25/24|23|22|21]20]19/|18|17|16|15]14]13]12[11]10[ 9] 8 |7 |6 |5|4[3 | 2|10
frame size uint32_t
ADF key uint32_t
PSD dataframe | @@t oy A0 T

(LaBr, neutron det.) Timestamp_0 data types uint32_t
Timestamp_1 uint32 _t

Data Qshort | Qlong uintl6_t | uintl6_t
CFD float32 t

ADF keys
Flags OxFA0201A0 Prisma RAW

OxFA0201A1 Prisma Analyzed
O0xFA0201A2 SPIDER
O0xFA0201A3 DANTE
O0xFA0201A4 EUCLIDES
OxFA0201A5 LaBr3
OxFA0201A6 SAURON
OxFA0201A7 OSCAR

Pile-up rejection

Trapezoidal saturation

Input saturation

Board fail (PLL unlock or temperature)
IDLE

m o O @ >



LF data format - PRISMA .adf

bits |32[31]30]29|28|27|26/|25|24|23]22|21]20|19]18|17|16]15|14]13|12]11|10| 9 [ 8| 7 |6 |5 |4[3 ] 2]1]0

frame size uint32_t

ADF key (OxFA0201A0) uint32_t

Header Event number (0x0) uint32_t

raw P R I S M A Timestamp_0 data types uint32_t

Timestamp_1 ———» uint32_t
d atafra me Data 1 ADC value board channel uintl6_t uint8_t uint8_t
Data 1 ADC value board channel uintl6_t uint8_t uint8_t
Data N ADC value board channel uintl6_t uint8_t uint8_t




LF data format - ListFrames

od —tx4 —w4 LF_caendig_iX_Y_Z.adf

Byte offset

o o o o
RlelClRlc]ols)

e
...... |
gepeesy
.
808616

o o am aw am @
..... [
I-..-I I-..II-..II-..II-..I l.'—L

o o o o
ClalCIoIC 4G

ADGOOT
(C1C101010 ),
Pl
01010

AEAAA3U

L

~
B sE

_
I'.'__I
_
I'.'__I

T aTalala P
AEEEE5R

L

P ———
..... |
I-..-I I-..-I I-..-I I-..-I I-..-I El '-L

Value

aTalalalalcR B =]
BeeEEA1S8

+a0201a3
RERAASAL
cf2uUde3a
AARRAAKLSE
1fLUeTo60

068138
+af2081a3
00EEA585
AORRRALE

PARR1d5S5

Event number

TS low

TS high




LF data format - ListFrames

od —tx4 —w4 LF_caendig_iX_Y_Z.adf Event number

TS low
h

TS hig

Byte offset Value

plalelelolole B — size in bytes (in hexadecimal 18,,=24,,)

" e e T .
+aB201a3

aTalaTaTal =t AT
Geoeeesed

' i | N F.T .
cf2ude3a

e
PEEEELE
W

|.||.||.||.||.|.i"|

g Bl b g

i oy
S101C1010 810

REPRA3U fah201la3
00060LE PPREBS5OS5
EEREALULY

AOOER50 RRRARLSE

e e
..... 1l ARER1d55
BEEEASU BREE1asE




LF data format - ListFrames

od —tx4 —w4 LF_caendig_iX_Y_Z.adf

Byte offset

I.r. P e

SIS0

Y T aTaTals
...... |
I-..-I I-..-I I-..-I I-..-I I-..-I I-..-I '-L

e
C1CICICI0 A0
W

|.||.||.||.||.|.i"|

Tl Taf Taf Naf ¥

i oy
S101C1010 810

AAAAA3U
I'.'__I
&
AOAOBEER

L

P ———
..... |
I-..-I I-..-I I-..-I I-..-I I-..-I El '-L

Value

" e T a b
+able l. a3
e ——
..... T
slolelclolete

' i | o F. L. .
cf2ude3a

" s L T i T
Tag -'i" [0 ].. cl ::
aTaTaTala W

BEERRSES

T -y

e e -
BOAREALE

Rl Rk haf Y

PARR1d5S5

— size in bytes (in hexadecimal 18,,=24,,)

— unique key of DANTE

TS low

TS high

bits  [32(31/30[29/28|27/26/25|24|23|22|21|20/19(18(17]16[15[14[13]12]11]10/ 9 |8 | 7|6 [5[4[3[2]1]0
frame size uint32_t
ADF key uint32_t
Header _ c|BlA] board nb | channel nb bitarray<16> | uint8_t | uint8_t
Timestamp_0 uint32_t
Timestamp_1 uint32_t
Data time (CFD) | energy uintl6_t | uint1l6_t

Event number




LF data format - ListFrames

od —tx4 —w4 LF_caendig_iX_Y_Z.adf Event number

TS low
h

TS hig

Byte offset Value

plalelelolole B — size in bytes (in hexadecimal 18,,=24,,)

faf20la3 — unique key of DANTE board 5 channel 4
'-.'.] 'E] 'E] 'E] 'E] El':”-ll f k ) o ! )
> geo location 00000000 00000000 00000101 00000100,

' i | N F.T .
cf2ude3a

e
C1CICICI0 A0
W

|.||.||.||.||.|.i"|

Tl Taf Taf Naf ¥

AOAOE3R

geeee3d fae28la3

eeeeUe PEeBRSeS

gepeeUdld otz 158 bits  [32(31/30[29/28|27/26/25|24|23|22|21|20/19(18(17]16[15[14[13]12]11]10/ 9 |8 | 7|6 [5[4[3[2]1]0

0000050 000000bS frame size L2t

o Al N W A LT LA ADF key uint32_t

elefelelclst e cleleu e |ste | Heacer | €[ MM C (5[~  boardnb | chamnelnb bitarray<16> [ uint8_t | uint8_t
Timestamp_0 uint32_t
Timestamp_1 uint32_t

Data time (CFD) | energy uintl6_t | uint1l6_t




LF data format - ListFrames

od —tx4 —w4 LF_caendig_iX_Y_Z.adf

Byte offset

o o o o
RlelClRlc]ols)

-
...... |
I-..-I I-..-I I-..-I I-..-I I-..-I I-..-I '-L

o o am aw am @
..... [
I-..-I I-..II-..II-..II-..I l.'—L

e
C1CICICI0 A0

ARRRRDIL
BEODO2

Tl Taf Taf Naf ¥

i oy
S101C1010 810

AEAAA3U

L

N g g g o o
AEEEE5R

L

P ———
..... |
I-..-I I-..-I I-..-I I-..-I I-..-I El '-L

Value

" e T a b
Tab u'i"'-.'.-l l.r_l:.;
e
..... A
BeeeesSEL
e
cf2uUde3a

.
RERERAbLE

1fLET7066

' s La T i e |
+ab201a3

R
BEERRSES

IR52
P R L

R P -y

% ]
alalalela]a]wta

PARR1d5S5

Event number

TS low
h

TS hig

— size in bytes (in hexadecimal 18,,=24,,)

 »
 »

— unique key of DANTE

board 5 channel 4
geo location 00000000 00000000 00000101 00000100,

» timestamp 000000b8 cf24d03a,, = 793 749 278 778,

bits  [32(31/30[29/28|27/26/25|24|23|22|21|20/19(18(17]16[15[14[13]12]11]10/ 9 |8 | 7|6 [5[4[3[2]1]0
frame size uint32_t
ADF key uint32_t
Header _ c|BlA] board nb | channel nb bitarray<16> | uint8_t | uint8_t
Timestamp_0 uint32_t
Timestamp_1 uint32_t
Data time (CFD) | energy uintl6_t | uint1l6_t




LF data format - ListFrames

od —tx4 —w4 LF_caendig_iX_Y_Z.adf

Byte offset

o o o o
RlelClRlc]ols)
e el alalale
...... |
eeeeeed

.
808616

P W
..... J

eeeee1ud
alalanlalatal &
C1CICICI0 A0

ARRRRDIL
BEODO2

Tt Tl ¥ ¥

R
S101C1010 810
ARLRG 2
I-..-I I-..-I I-..-I I-..-I I-..-I :.:' '—L

o o ow o o

..... I3
EeeeeUe
Y aTalaln
..... | ||_|.
Beeeed
N g g g o

o
slelelelalele

P ———
..... |
I-..-I I-..-I I-..-I I-..-I I-..-I El '-L

Value

" e T a b
Tab u'i"'-.'.-l l.r_l:.;
e
..... A
BeeeesSEL
=TI
cf2uUde3a

P aTalTalTale ]
UUUUHUbQ

1fLET7066

' s La T i e |
+ab201a3

aTaTaTala W
BEERRSES

] e L= ]
CTZA03090

TN TR L

BOAREALE

Rl Rt T Tl ¥

PARR1d5S5

Frame size

ADF key

Event number
TS low
TS high
Data
— size in bytes (in hexadecimal 18,,=24,,)

— unique key of DANTE board 5 channel 4
> geo location 00000000 00000000 00000101 00000100,
 , .

» timestamp 000000b 81]‘40706016 =790 798 299 232,,

> energy 7060,,= 28 768,

CFD 1f4016 =8 000,,
bits |32/31/30|29|28|27|26|25/24|23|22|21]20]19|18|17|16|15/14]13]12]1110] 9| 8| 7|6 |5 |4 |3 [2]1]0
frame size uint32_t
ADF key uhﬁ32:t
Header _ c|BlA] board nb | channel nb bitarray<16> | uint8_t | uint8_t
Timestamp_0 uint32_t
Timestamp_1 uint32_t
Data time (CFD) | energy uintl6_t | uint1l6_t




BU data format - general ADF

32 bit word

v

size of the whole frames in bytes
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Data frame
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BU data format - general ADF

TS high
TS low

Data frame

Data frame

Data frame

32 bit word

v

size of the whole frames in bytes

v
~
9]

<
o
x
(@)
>
~
~
~
~
~
v
Q
D
>
o
—
]
wn
o
©)
3
©
o
wn
2.
D

frame

TS high

TS low

Data frame

Data frame

Data frame

composite frame can contain other composite frames



B8xKeyADF
caB2016ee
fab281a2
caf20l1e0
fabB281as
caB20168
fab201ab
caB20168
fab201ab
caB2016ee
fab281as
cabf20166
fab281as
caf20100
fab2@01ab
caB20168
fab201ab
caB2016ee
faB201a2
cabf20166
fab28la3
fab20l1a3
fab281a3
cauulvb
fab201ab
caB201ee
fab201a3
fab2p0l1a3
fab201a3

eventNum
1
262185

1
7
1
3
1
2
1
2]
1
2
1
1
1
1l
1

(rel)timeStamp

7937U92UB860
0]
793749174399
2]
793719235868
e
793719263594
e
793719266116
0]
793749266923
0]
793749275949
0]
7937U92TTT2U
e
793709278344
2]
793749278773
0]

5

13
193109282221
e
793709305425

dTstamp

keyADFname

event
.data

18446744e73709U85155

61469

27726

2522

807

9026

1775

620

u29

event

event

event

event

event

event

event

.data:

event

:ranc

:ranc2
event:ranc

:ranc

:ranc

:ranc

:ranc

:ranc

:ranc

:ranc

ranc?
ranc




BU data format — PRISMA .adf

v

Type What Comment
uint32_t [Size 25%4
uint32_t |Key OxFA0201A1
Header |bitset<32> [flags flags on valid events (mcp_ok, side_ok, traj_ok, ....)
uint32_t [TSTAMP_O AGAVA - local TS - low part
uint32_t [TSTAMP_1 AGAVA - local TS - high part
float monitor_0 MONITOR 0 energy
float monitor_1 MONITOR 1 energy
float mcp_x MCP X [mm]
float mcp_y MCP Y [mm]
float mcp_g MCP Charge
float mcp_theta MCP Theta for PRISMA Analysis (degree)
float mcp_phi MCP Phi for PRISMA Analysis (degree)
float x_fp Position X focal plane [mm]
float y_fp position Y focal plane [mm]
float tof Time of flight [ns]
Data |float ic_e Total Energy [a.u.]
float ic_de_a Energy loss first raw [a.u.]
float ic_de_ab Energy loss first two raws [a.u.]
float ic_range Range of the ion in the IC [a.u.]
float ic_drift Drift time on the C-section [a.u.]
uint8_t ic_a_numpads [Number of pads A hit
uint8 t ic_b_numpads [Number of pads B hit
Recoil Theta in the AGATA frame of reference for
float theta Doppler Correction [deg]
Recoil Phiin the AGATA frame of reference for
float phi Doppler Correction [deg]

Data

float |beta Recoil Beta for DC [v/c]
float [length calculated Trajectory length [mm]
float [radius Calculated trajectory radius in the dipole [mm]
float |rbeta Beta for DC [v/c]
float |a_over_q |Calculated A/q
float |gvalue [Calculated Q-Value for the event [MeV]
Binary partner Binary partner Theta in the AGATA frame of
float [theta_bp [reference for Doppler Correction [deg]
Binary partner Phiin the AGATA frame of reference for Doppler
float |phi_bp [Correction [deg]
float |beta_bp |Binary partner Beta for DC [v/c]
float [tac_It_ts [TAC between LT and VTS [ns]
Atomic number corresponding to the gate on the IC (IC_DE(A) vs
uint8_tjz_nbr IC_ EorIC_DE(AB)vsIC Eor
Charge state corresponding to the gate put on Radius*Beta vs IC_E
uint8_t|q_nbr (after Z-gate)
Mass corresponding to the cut on A/q*q vs x_fp (after Zand q
uint8_tla_nbr gates)
bool |mcp_ok
bool [tof_ok
bool [traj_ok
bool |side_ok
bool |ic_ok
bool |z_ok
bool |q_ok
bool [a_ok




Clock distribution

GTS tree ¢ 100 MHz clock
* trigger requests

* trigger validations
ROOT * time alignment

HIGH-LEVEL FIFQ

. . . MID-LEVEL FIFO

LOW-LEVEL FIFO

ANODES



Clock distribution

GTS tree ¢ 100 MHz clock
* trigger requests

* trigger validations
ROOT e time alignment

HIGH-LEVEL FIFQ

LOW-LEVEL FIFO

ANODES

AGAVA

Ancillary digitizers




Timestamp problem

XDAQ
(DAQ_ for ancillaries) AGATA DAQ

global time stamp global time stamp

“AGAVA -

trigger request trigger request

<




Timestamp problem

XDAQ
(DAQ_ for ancillaries) AGATA DAQ

global time stamp global time stamp

“AGAVA -

trigger request trigger request

<

It can happen that AGAVA board is in busy state while starting run — it will not propagate the initial time stamp

Ancillaries will start with timestamp O!!!




Detectors



 MCP detectors

* size 40x60mm

* time resolution 200ps
e spatial resolution 1Imm
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DANTE look-up table

Detector number fixed based on the configuration (2,3,5,... detectors)
* points 1,2,3 represents screws
* exact P1, P2, P3 taken from CAD

° pOS]., posz’ p03 Ca||brat|0n pOIntS main v agataselector / User /| EXP / Template / Conf / LUT / LUT_DANTE_3det.(

[ LUT_DANTE_3det Odeg.dat (7. 275K8

11 ¥ 2 X Y z

2 ® D1P1 72.8361 25.3272 23.7575

3 % 01 pipP2 41.2708 77.7189 ~11.2993

b R D1P3 35.3073 25.3272 57.5486

5 ® 31 3

6 W D2P1 72.8935 -25.2499 23.7059

7 # D2 B D2P2 80.2628 -25.2499 -46.4078

g # D2P3 72.8935 25.2560 23,7059

9 # 2 13 1
16 # D3P1 35.3073 -25.3272 57.5486
11 #» D3 D3P2 3.7420 -77.718%9 22.4917
12 # D3P3 72.8361 -25.3272 23.7575
13 8 2
14 #
15 #Board channel name thr_lo thr_hi Pi(x,y,z) P2(x,y,z) P3(x,y,z) posl pos2 po3 Time Offset
16 1 (] Dax 4726 6700 72.8361 41,2708 35.3073 6708 4726 6760 8
171 % 1 o1y 3116 4535 25.3272 77.7189 25.3272 3110 3110 4535 ]
1838 1 2 Dar [} 2000 23.7575 -11,2993 57.5486 1] 8 2] 8
19 #
20 1 4 02X 4060 5990 72.8935 80.2628 72.8935 5998 4860 5990 0
22 ] 1 S 02y 3858 5579 -25.2499 -25.2499 25.2560 3850 3850 5570 1]
224 1 3 D27 8 2000 23.765%9 -46.,40878 23,7059 8 e 9 0
23 ®
24 1 8 D3X 4381 6597 35.36873 3.7420 72.8361 6597 4381 6597 ]
251 % 9 D3Y 3605 5625 -25.3272 -77.718%9 -25.3272 3605 3685 5625 0
26 1 10 D37 [} 2080 57.5486 22.4917 23.7575 0 8 0 0
27 #
28 1 12 Dax 10000 S000 36.0146 ~24.5866 59.1982 5008 2200 5000 [t}
29 1 13 D&y 106800 3580 -27.7491 -60.16032 -52.9991 2108 2108 3560 1]
38 1 14 D&Y 2] 2000 56.3766 40.5354 19.2878 8 e 3] 3]



DANTE look-up table

Detector number fixed based on the configuration (2,3,5,... detectors)
* points 1,2,3 represents screws
* exact P1, P2, P3 taken from CAD - screw centers

° pOS]., posz’ p03 Callbratlon pOIntS main v agataselector / User /| EXP / Template / Conf / LUT / LUT_DANTE_3det (

1 LUT_DANTE_3det Odeg.dat (. 275Ki8

- 2 X Y z

2 & DiP1 72.8361 25.3272 23.7575

3 ® 01 pipP2 41.2768 77.7189 ~11.2993

b R D1P3 35.3073 25.3272 57.5486

5 ® 31 3

6 & p2P1 72.8935 -25.2499 23.7059

7 @& D2 [] D2pP2 80.2628 -25.2499 -46.,4078

g # D2P3 72.8935 25.2560 23,7059

9 # 2 13 1
16 # D3P1 35.3073 -25.3272 57.5486

11 # D3 D3P2 3.7420 -77.718% 22.4917

12 ¥ D3P3 72.8361 -25.3272 23.7575
13 8 2

14 #

15 #Board channel name thr_lo thr_hi Pi(x,y,z) P2(x,y,z) P3(x,y,2) posl pos2 po3 Time Offset
16 1 a Dix 4726 6700 72.8361 41,2708 35.30873 6708 4726 6700 i}
171 % 1 o1y 3116 4535 25.3272 77.7189 25.3272 3118 3118 4535 2]
18 1 2 0at [} 2009 23.7575 -11,2993 57.5486 e 8 2] 1]
19 #
20 1 4 02X 40608 5996 72.8935 80.2628 72.8935 5998 4860 59%0 0
221 1 S D2y 3858 5579 -25.2499 -25.2499 25.2560 3850 3850 5570 1]
2eq 1 3 027 8 2000 23.705% -46.40878 23.7059 0 g 0 0
23 ®
24 1 8 D3X 4381 6597 35.3673 3.7420 72.8361 6597 4381 6597 0
251 % 9 D3y 3605 5625 -25.3272 -77.718%9 -25.3272 3605 3685 5625 0
26 1 16 D37 8 2060 57.5486 22.4917 23.7575 0 e 0 0
27 #
28 1 12 Dax 10800 5080 36.0146 ~24.5866 59.1982 50080 2208 5080 <]
29 1 13 (174 106800 3580 -27.7491 -60.1632 -52.9991 2108 2108 3560 1]
38 1 14 D4&T 2] 2000 56.3766 40.5354 19.2878 ¢] e 3] 3]



DANTE look-up table

Detector number fixed based on the configuration (2,3,5,... detectors)
* points 1,2,3 represents screws
* exact P1, P2, P3 taken from CAD - screw centers

° pOS]., posz’ p03 Callbratlon pOIntS main v agataselector / User /| EXP / Template / Conf / LUT / LUT_DANTE_3det (

1 LUT_DANTE_3det Odeg.dat (. 275Ki8

- 2 X Y z

2 & DiP1 72.8361 25.3272 23.7575

3 ® 01 pipP2 41.2768 77.7189 ~11.2993

b R D1P3 35.3073 25.3272 57.5486

5 ® 31 3

6 & p2P1 72.8935 -25.2499 23.7059

7 @& D2 [] D2pP2 80.2628 -25.2499 -46.,4078

g # D2P3 72.8935 25.2560 23,7059

9 # 2 13 1
16 # D3P1 35.3073 -25.3272 57.5486

11 # D3 D3P2 3.7420 -77.718% 22.4917

12 ¥ D3P3 72.8361 -25.3272 23.7575
13 8 2

14 #

15 #Board channel name thr_lo thr_hi Pi(x,y,z) P2(x,y,z) P3(x,y,2) posl pos2 po3 Time Offset
16 1 a Dix 4726 6700 72.8361 41,2708 35.30873 6708 4726 6700 i}
171 % 1 o1y 3116 4535 25.3272 77.7189 25.3272 3118 3118 4535 2]
18 1 2 0at [} 2009 23.7575 -11,2993 57.5486 e 8 2] 1]
19 #
20 1 4 02X 40608 5996 72.8935 80.2628 72.8935 5998 4860 59%0 0
221 1 S D2y 3858 5579 -25.2499 -25.2499 25.2560 3850 3850 5570 1]
2eq 1 3 027 8 2000 23.705% -46.40878 23.7059 0 g 0 0
23 ®
24 1 8 D3X 4381 6597 35.3673 3.7420 72.8361 6597 4381 6597 0
251 % 9 D3y 3605 5625 -25.3272 -77.718%9 -25.3272 3605 3685 5625 0
26 1 16 D37 8 2060 57.5486 22.4917 23.7575 0 e 0 0
27 #
28 1 12 Dax 10800 5080 36.0146 ~24.5866 59.1982 50080 2208 5080 <]
29 1 13 (174 106800 3580 -27.7491 -60.1632 -52.9991 2108 2108 3560 1]
38 1 14 D4&T 2] 2000 56.3766 40.5354 19.2878 ¢] e 3] 3]



DANTE ToF discrimination

e covering 40-80deg

* 10 cm from target

Calculations for 4Zn+2%%Pb @220MeV by Marco Siciliano

Measured ToF of recoils and ejectiles ProjectionY of binx=[158,307] [x=39.25..76.75]

slice_py_of _mTofDiff
4000 _ ......................... ........................... ......................... ............. Enlries B.179613e+08

Mean 7322
26.28

3500 Fvrrerr I ¥ I R —

ToF Difference [ns]
|||H‘|\||H\

3000 A— . — (N — —-—
2500 e O I -
2000 B (. S -

1500 Fr e L RS -

1000 . . 15 -

-0 =
—r | | | | ‘ | | | | | | | | | | | | | | ‘ | | | | ‘ | | | | | | | | | | | | | | ‘

500 ......................... ................... ......... A

40 45 50 55 60 65 70 75 80 :
Scattering Angle [deg] 0—60 —40 50 0 20 40 60

ToF Difference [ns]




DANTE ToF discrimination

e covering 40-80deg

* 10 cm from target

= _— -

h ProjectionY of binx=[158,307] [x=39.25..76.75]
Entries 156575 x.1{]3 . . . . . slice_py_of mTofDiff

Mean 1.604 - : : : : ; Entries B.1795138+08
Std Dev 23'12 4{]00 . ._ ............. Mo -+ 202

(DANTEEnRergy-7500)*0.007 {DANTEChannel==8}

T

500

Data 94Zn+2%8pPb

T T T

2628

400 S E— — ¥ | — TR —— -

3000 e B - e S -

T T T

300 2500 e O I -

T T

2000 B (. S -

200
1500 ......................... ............................. ............................ ............

T T

100

1000 . . 15 -

500 o . . , A o

T T

-50 —40 -30 —20 -10 0 10 20 30 40 50 0_6{] —40 —20 0 20 40 80
TOF difference ToF Difference [ns]



DANTE Problems

DANTE 0
Jumping TAC — gain changein XYor T
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SPIDER

Silicon Ple DEtectoR

* 7 trapezoidal detectors, each segmented to 8 strips
300um thick

FWHM from 30keV@5.5MeV

Reference paper 10.1016/j.nima.2020.164030



https://ui.adsabs.harvard.edu/link_gateway/2020NIMPA.97164030R/doi:10.1016/j.nima.2020.164030

SPIDER

Silicon Ple DEtectoR

* 7 trapezoidal detectors, each segmented to 8 strips
e 300um thick

e FWHM from 30keV@5.5MeV

Hardware issues

No backing on several detectors
» getting hit with scattered beam/electrons
* now fixed




SPIDER

Excitation energy

Counts/0.1 MeV
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PhD thesis of L. Zago
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“sitting on beam”, looking at the target
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Look-up table

iHHHHHEHE SPIDER #HHHHHE

Board channel map name thr lo thr_hi phi TimeOffset ncalpar calpars
(%] 11 D252 200.00 155.2 1e3. 9.015509 8.887579

18 D251 200.00 159.6 1e3. -9.887763 ©.007412

13 D254 200.00 146 1e3. -9.106650 ©.887794

12 D253 200.00 150. 1e3. -9.853865 ©.007696
D256 200.00 136. 1e3. 0.024495 ©.007678
D255 200.00 141. 1e3. -9.185075 ©.008076
D258 200.00 128 1e3. ©.596364 ©.006813
D257 200.00 132, 1e3. -9.887975 ©.007486
D152 200.00 155. -9.820980 ©.007575
D151 200.00 159. ©.028538 0.007667
D154 200.00 146 -9.874459 ©.007833
D153 200.00 150. 0.069455 ©.007586
D156 200.00 136. 0.069455 ©.007586
D155 200.00 141. ©.002820 ©.007616
D1S8 200.00 128 -9.068986 ©.007928
D157 200.00 132, 2 -8.869752 0.007978
D352 200.00 155. -9.892525 ©.0807750
D351 200.00 159. ©.019792 ©.0807567
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L o I By Ry [ [ B R R O R, [, (R, B, B, R, R, R, Wy |
BN @ N NMKMMBNNRMNRRRNRNRRNNRNRN®KNR

geo location [board, channel]




Look-up table

iHHHHHEHE SPIDER #HHHHHE

Board channel map name thr_lo phi TimeOffset ncalpar calpars
(%] 11 D252 200.00 155. 9.015509 8.887579

18 D251 200.00 159. -9.887763 ©.007412

13 D254 200.00 146 -9.106650 ©.887794

12 D253 200.00 150. -9.853865 ©.007696
D256 200.00 136. 0.024495 ©.007678
D255 200.00 141. -9.185075 ©.008076
D258 200.00 128 ©.596364 ©.006813
D257 200.00 132, -9.887975 ©.007486
D152 200.00 155. -9.820980 ©.007575
D151 200.00 159. ©.028538 0.007667
D154 200.00 146 -9.874459 ©.007833
D153 200.00 150. 0.069455 ©.007586
D156 200.00 136. 0.069455 ©.007586
D155 200.00 141. ©.002820 ©.007616
D1S8 200.00 128 -9.068986 ©.007928
D157 200.00 132, 2 -8.869752 0.007978
D352 200.00 155. -9.892525 ©.0807750
D351 200.00 159. ©.019792 ©.0807567

|
unique identifiers [map, name]
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L o I By Ry [ [ B R R O R, [, (R, B, B, R, R, R, Wy |
BN @ N NMKMMBNNRMNRRRNRNRRNNRNRN®KNR

# the "map" number conversion into detector and strip:
# strip = (map % 10) + 1
# detector =(map /10) + 1




Look-up table

iHHHHHEHE SPIDER #HHHHHE

Board channel map name thr lo thr_hi phi TimeOffset ncalpar calpars
(%] 11 D252 200.00 | 155.2 1e3. 9.015509 8.887579

18 D251 200.00 | 159.6 1e3. -9.887763 ©.007412

13 D254 200.00 146 1e3. -9.106650 ©.887794

12 D253 200.00 | 150. 1e3. -9.853865 ©.007696
D256 200.00 | 136. 1e3. 0.024495 ©.007678
D255 200.00 | 141. 1e3. -9.185075 ©.008076
D258 200.00 128 1e3. ©.596364 ©.006813
D257 200.00 | 132. 1e3. -9.887975 ©.007486
D152 200.00 | 155. -9.820980 ©.007575
D151 200.00 | 159. ©.028538 0.007667
D154 200.00 146 -9.874459 ©.007833
D153 200.00 | 150. 0.069455 ©.007586
D156 200.00 | 136. 0.069455 ©.007586
D155 200.00 | 141. ©.002820 ©.007616
D1S8 200.00 128 -9.068986 ©.007928
D157 200.00 | 132. 2 -8.869752 0.007978
D352 200.00 | 155. -9.892525 ©.0807750
D351 200.00 | 159. ©.019792 ©.0807567
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Thresholds in MeV [min,max]




Look-up table

iHHHHHEHE SPIDER #HHHHHE

Board channel map name thr lo thr hi phi TimeOffset ncalpar calpars
(%] 11 D252 200.00 | 155.2 1e3. 9.015509 8.887579

18 D251 200.00 | 159.6 1e3. -9.887763 ©.007412

13 D254 200.00 | 146 1e3. -9.106650 ©.887794

12 D253 200.00 @ 150. 1e3. -9.853865 ©.007696
D256 200.00 @ 136. 1e3. 0.024495 ©.007678
D255 200.00 @ 141. 1e3. -9.185075 ©.008076
D258 200.00 | 128 1e3. ©.596364 ©.006813
D257 200.00 @ 132. 1e3. -9.887975 ©.007486
D152 200.00 | 155. -9.820980 ©.007575
D151 200.00 @ 159. ©.028538 0.007667
D154 200.00 | 146 -9.874459 ©.007833
D153 200.00 @ 150. 0.069455 ©.007586
D156 200.00 @ 136. 0.069455 ©.007586
D155 200.00 @ 141. ©.002820 ©.007616
D1S8 200.00 | 128 -9.068986 ©.007928
D157 200.00 @ 132. 2 -8.869752 0.007978
D352 200.00 | 155. -9.892525 ©.0807750
D351 200.00 @ 159. ©.019792 ©.0807567
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Physical position [theta,phi]




Look-up table

iHHHHHEHE SPIDER #HHHHHE

Board channel map name thr lo thr_hi phi TimeOffset ncalpar calpars
(%] 11 D252 200.00 155.2 1e3. 9.015509 8.887579

18 D251 200.00 159.6 1e3. -9.887763 ©.007412

13 D254 200.00 146 1e3. -9.106650 ©.887794

12 D253 200.00 150. 1e3. -9.853865 ©.007696
D256 200.00 136. 1e3. 0.024495 ©.007678
D255 200.00 141. 1e3. -9.185075 ©.008076
D258 200.00 128 1e3. ©.596364 ©.006813
D257 200.00 132, 1e3. -9.887975 ©.007486
D152 200.00 155. -9.820980 ©.007575
D151 200.00 159. ©.028538 0.007667
D154 200.00 146 -9.874459 ©.007833
D153 200.00 150. 0.069455 ©.007586
D156 200.00 136. 0.069455 ©.007586
D155 200.00 141. ©.002820 ©.007616
D1S8 200.00 128 -9.068986 ©.007928
D157 200.00 132, 2 -8.869752 0.007978
D352 200.00 155. -9.892525 ©.0807750
D351 200.00 159. ©.019792 ©.0807567
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Look-up table

iHHHHHEHE SPIDER #HHHHHE

Board channel map name thr lo thr_hi phi TimeOffset ncalpar calpars
(%] 11 D252 200.00 155.2 1e3. 9.015509 8.887579

18 D251 200.00 159.6 1e3. -9.887763 ©.007412

13 D254 200.00 146 1e3. -9.106650 ©.887794

12 D253 200.00 150. 1e3. -9.853865 ©.007696
D256 200.00 136. 1e3. 0.024495 ©.007678
D255 200.00 141. 1e3. -9.185075 ©.008076
D258 200.00 128 1e3. ©.596364 ©.006813
D257 200.00 132, 1e3. -9.887975 ©.007486
D152 200.00 155. -9.820980 ©.007575
D151 200.00 159. ©.028538 0.007667
D154 200.00 146 -9.874459 ©.007833
D153 200.00 150. 0.069455 ©.007586
D156 200.00 136. 0.069455 ©.007586
D155 200.00 141. ©.002820 ©.007616
D1S8 200.00 128 -9.068986 ©.007928
D157 200.00 132, 2 -8.869752 0.007978
D352 200.00 155. -9.892525 ©.0807750
D351 200.00 159. ©.019792 ©.0807567
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EUCLIDES

EUCLIDES

e array of dE-E telescopes, 130um and 1000um thick

* A4 coverage
* 5rings composed of pentagonal or hexagonal detectors

* forward most ring has 4-way segmented hexagons

Reference paper 10.1140/epja/i2019-12714-6



https://link.springer.com/article/10.1140/epja/i2019-12714-6

EUCLIDES

Energy calibration PhD thesis of M. del Fabbro
* alpha source ()
* elastic channel EUCLIDES_P300 DE E vs dE
* punch-through () _ m_E dE _P300 DE
S, - Entries 698024
> L Mean x 4148
o 10000 — Mean y 1143
Wi ~ Std Dev x 1465
L-gl B Std Dev y 570.7
8000 — 40
6000 | — o
4000 :— 20
2000 L 10
[ AR T — . | O [ & ¢ 4 T
° 2000 4000 0

76000 8000 10000 12000 14000
E_Energy [ch]



EUCLIDES

Separation of 1p and 1p1n channels with rough compound system excitation energy.

£ 22000 891 keV E = 47 MeV
>3 — 41
2 - K (1p)
. il 770 keV
Euclides : e
18000 —
770 keV 891 keV |
R — == 16000/
= 16 ' C
3 -
: ‘ v 14000~
§ 1o 12000 —
I -
3 10 10000 —
8 10 L
- 8000
F e 6000 —
m sgokev: o V1677 keV - 980 keV
P Sy e
: 4000 \J\)\j\h\\} / 1677 keV
0 1698 keV
200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2000 e 2290 keV
Energy DC [keV] PR I e sl b |

PhD thesis of M. del Fabbro 0200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400

Energy DC [keV]




EUCLIDES

W
[=]
1]
=
[=1

channel map name thr_lo thr_hi theta TimeOffset ncalpar calpars
1000 ringB_det@_E 5 1006008 .281 90 0 .0oee
2000 ringO_det@_dE 5 100008 .281 90 0 .0oee
1010 ringO_det1_E 5 100000 .286 161.999 © .0000
2010 ringO_detl_dE 5 100000 .286 161.999 © .0o0e8
1020 ringO_det2_E 5 100000 .279 -125.995
2020 ringO_det2_dE 5 100000 .279 -125.995
16030 ringO_det3_E 5 100000 .279 -54.005 0
2030 ringO_det3_dE 5 100008 .279 -54.005 0
1040 ringO_det4_E 5 100008 .286 18.001 ©
2040 ringO_det4_dE 5 100000 .286 18.001 ©

RRRNRRDNDNDNR RN
oo oo o000 oo oo
M NMNMMNMOONMNMRNNN
oo o NMNNOOO OO
P RPPPOCORFRPRFRPPRPRE

11600 phiphin_E 5 100000 .965
2100 phiphin_dE 5 100000 .965
1110 P8BO_E 5 leeee0 121.72 .996
2110 P800O_dE leee00 121.72 .996
1120 P580_E 100080 116. .003
2120 P500_dE 100060 116. .003
1130 H7A_E l0ee00 121. -162.006
2130 H7A_dE l0e000 121. -162.006
1140 P101_E 100000 116. -125.999
2140 P101_dE 100000 116. -125.999
1150 H551_E l0e000 121. -90

2150 H551_dE le0060 121. -90

1160 HB_E 100000 116. -54.001
2160 HB_dE 100000 116. -54.001
1170 P1O_E loeeee 121. -17.9%94
2170 P10_dE leeee0 121. -17.994
1180 H29_E 100000 116. 17.997
2180 H29_dE 100000 116. 17.997
1190 P6BO_E leeee0 121. 54.004
2190 P6B0_dE loeee0 121. 54.004

H o OH H W K H W W H K OH W W

Look-up table structure same as SPIDER

layer, E=1dE=2 <« AB( [) > segmentno.

WV 0O R OO NN OO

[N
[T
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5
2
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5
2
2
5
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5
5
5
S
0
0
0
0
0
0

(0 Iy By By Iy B 0 By I O 0 B B B R I |
RN NN NN MNMNNMNNNMNNOOODONMNMNNNGO
OO0 000000 ONNMNMNMNGDOODODONDMN

CcCoocco0o o000 @Oo @

ring no.



Using “map” value to identify detector:

layer, E=1dE=2 «—— AB( ) > segmentno.

ring no.

Rings are numbered from back (0) to front (4)

Detector number: from 0 clockwise, starting from
the top. If the top has 2 detectors, count from the
right one

Segment 0 = not segmented, 1-4 segments A-D




Front (beam entering) view

Front (beam exiting) view

—

Py

r4do
d2

d1 d9




Top view Bottom view

d7 r2d2




Two dE-E telescopes
* overlapping 16 strip dE (20um) with 16 pads (500um)
* not a property of INFN LNL

Overlap of strips and pads

50

40

30

20

10

10 20 30 40 50

https://www.sciencedirect.com/science/article/pi
i/5S0168900217310161




OSCAR - dE thickness variability

Strip active layer thickness

a

E 23.43 23.78 24.14 24.42 2458 25.61 26.54 26.92 27.22 27.18 26.95 26.78 25.31

= 5

o

= 24.73 25.66 25.96 26.73 2717 27.2 27.26 27.24 26.71 26.25 25.58 25.12 .

% 4 MeV difference for

Q 14

2 23.63 23.67 23.79 24.09 24.11 23.88 23.57 23.09 22.56 C@ 60 M eV
6 MeV difference for
MC@40MeV

broken strips!

10

X position [arb]



OSCAR — energy drift over time

Gain drift during calibration...

Telescope 9

m_sumETS_blu_t9
— ' Entries 177930
12200 = ' Mean x 5.006e+11
- ' Meany  1.118e+04
| 1 1
120004 — 55 MeV - StdDevx 1.033e+11
11800 Std Dev y 4516
- |
11600 | "y '
11400~ ' '
2 — .
35 11200 H :
L. 11000/ " i \ /
w = ) yully gl
+ 10800 j ' [] e |I [ ] Y ! [ |I "
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-c 10600jll .IIII II: I"|II IIII lll‘ ' II IIlrlI II 1
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Telescope 14

m_sumETS blu t14

II I1Iﬂﬁ Iln HIII1.II 1r:llli Illllllr I H1I IIP II IIII
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! ' Meanx 5811e+11 [0
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Std Dev x 3.766e+10
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150
III IIII

100
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https://www.sciencedirect.com/science/article/pii/S0168900217310161



D : .
* Exact number of detectors may vary in the experiment

e usually 5 large (3”x3”) and 4 smaller (2”x2”)
e use digitizers with PSD

T,

reference paper 10.1016/j.nima.2013.07.084



https://www.sciencedirect.com/science/article/pii/S016890021301111X
https://doi.org/10.1016/j.nima.2013.07.084

Exact number of detectors may vary in the experiment
usually 5 large (3”x3”) and 4 smaller (2”x2”)
use digitizers with PSD

reference paper 10.1016/j.nima.2013.07.084

Known issues

Calibration is dependent on magnetic field

e added more mu-metal for shielding

* if PRISMA is used, plot time vs energy matrix to verify
calibration during the experiment



https://www.sciencedirect.com/science/article/pii/S016890021301111X
https://doi.org/10.1016/j.nima.2013.07.084

LaBr

#board (V173@) channel map name thr_lo thr_hi phi TimeOffset npar gl p@ ql1 pl g2 npar_qs p@_gs
] e De le000 90.422684 124.92098 -8.590549465 ©.5683940043 | 2 -16.614@35 ©.584831
D1 leeee 84.308418 97.489398 4.994643769 ©.441859949 18.570262 ©.443247

D2 16660 90.572804 73.768608 -4.882768373 0.4567364497 -9.782321 ©.473778
[PE] 16000 99.968116 51.748253 -2.68135951 ©.4616749283 -9.040133 ©.473527

D4 le000 93.353077 26.901224 -3.368474921 0.4774816369 ©.609657 ©.481297

D5 l6eee 94.807297 1.3778600 e 1 e 1

Dé 16000 99.883486 -28.723198 16.52197859 © 18.918459 ©.444711

D7 16000 86.1808780 -45.908423 12.53667474 ©.4240481389 28.411274 ©8.421525

D8 le000 91.699165 -66.585287 16.78408614 ©.3897415818 35.049303 8.387539

DS leeee  85.591641 -95.344627 -12.39452343 ©.4289130669 | 2 -38.673472 0.452371

.4435828877

F R R RBERBRRBRRBRRRBR
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[-- IR TV, T TR R VLR S I

o 0 ® ©0 O 0O O O O D

00000 00 0 0 ®
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energy calibration of Qlong,
Npar, parl, ... parN



LaBr

#board (V173@) channel map name thr_lo thr_hi phi TimeOffset npar_gl p8@ gl pl g2 npar gs p@ gs pl_gs
(] e De 16000 90.422684 124.92098 -8.590549465 ©.5683940043 2 -16.614835 ©.584831
D1 lee6e 84.308418 97.489398 4.994643769 ©.441859949 18.576262 ©.443247

D2 16680 90.572884 73.768608 -4.882708373 ©.4567364497 -9.782321 ©.473778

[E] 16000 99.968116 51.748253 -2.68135951 ©.4616749283 -9.040133 ©.473527

D4 16000 93.353077 26.901224 -3.368474921 ©.4774816369 ©.609657 ©.481297

D5 lee6e 94.0087297 1.3778600 e 1 =] 1

Dé 16000 99.883486 -28.723198 186.52197859 © 18.918459 6.444711

D7 16000 86.180078 -45.988423 12.53667474 ©.4240481389 28.411274 ©.421525

D8 16000 91.699165 -66.585287 16.78408614 ©.3897415818 35.049303 ©.387539

D9 lee6e 85.591641 -95.344627 -12.39452343 ©.4289130669| 2 -38.673472 ©.452371

.4435828877
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energy calibration of
Qshort,
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SAURON

SAURON (Silicon AnnUlar stRipped iON detector)

e annular DSSSD:
* junction (P) side: 4 quadrants, each with 16 radial strips
e ohmic (N) side: 16 polar pads
* total of 256 sub-strips/pixels

* available thickness 300, 500, 1000, 1500pum

e strip resolution 1% @5.5MeV for NEW detector

* nominal position 5cm from target
e 25-45°
e 135-155°

* max 2 detectors active
e front + back configuration
* dE+E configuration (not tested)




SAURON

#HnaniE SAURON FORWARD #u##a#

PSIDE = annular strips (junction side)
NSIDE = radial pads (ohmic side)

Quadrants starts from "12 o'clock" and continue clockwise:
Q3 Qe
02 01

IN THIS CONFIGURATION DETECTOR IS FACING TARGET WITH THENSIDE/OHMIC SIDE/RADIAL PADS

ABC
A - side P=8 N=1
BC - channel (quadrant ch/4 for Nside ch/1é for PSIDE)

Board channel map name thr_lo thr_hi [radius(mm) phi(deg) [TimeOffset ncalpar calpars
B14 PSIDE_QB_CH14 .1 268 45.75 (1] e 2 0.
B15 PSIDE_QB_CH15 1 268 47.25 45
B12 PSIDE_QB_CH12 1 268 42.75 45
p13 PSIDE_QB_CH13 1 268 44 .25 45
10 PSIDE_QB_CH10 1 268 39.75 45
A11 PSIDE_QB_CH11 1 268 41.25 [
pes PSIDE_QB_CHBS 1 268 36.75 (1]
Bpe9 PSIDE_QB_CHBY 1 268 38.25 [1]
& [a]:) PSIDE_QB_CHBG .1 268 33.75 45
Be7 PSIDE_QB_CHB7 .1 268 35.25 45

1

1

1

1

1

1

1

1

T T L

L= I - JECK I S T - T K T ]

[
o

604 PSIDE_QO_CHB4 200 30.75 45
805 PSIDE_QO_CHBS 268 32.25 45
602 PSIDE_QB_CHBZ 268 27.75 45
ae3 PSIDE_QB_CHB3 208 29.25 45
elelc) PSIDE_QB_CHea 200 24.75 45
ae1 PSIDE_QB_CHB1 200 26.25 45
016 PSIDE_Q1_CHea 200 24.75

g17 208 26.25

T
Ll R =

I N R = = T e e T e B o T
[
B

0000000000000

p
p
.
2
p
p
p
p
p
2
p
2
p
p
p
.
p

0O 000000000000

radius and phi!




SAURON - view in direction of the beam

Basic division to

quadrants Pads | Strips_
(ohmic side) (juncton side)

VY
§§ °

¥



SAURON - look-up table Forward detector




SAURON

PSA/PID
* |, integrated

M. del Fabbro
=< = o
[1v] _ |
£ _
350 B
300 —1 102
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200
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150

100

50

| ‘ | | |
30 35
Energy [MeV]




Time instability in Silicon detectors

SAURON, single channel

— 10000 - : _ — 10 — 10000 (- — : — 9

3 = S - , N - o

© [ < —

= 9000 — 9 5, -

" = -~ 9000 8
8000 —. 8 8000 — .
7000 7 7000

= = 6
6000 — 6 6000 [— g
- g 5
- z
5000 f 5 — 5000 = g
= - 4
4000 [ 4 4000
= = 2 3
3000 = 3 3000 |- 7
2000 % - 2 2000 - 2
5 1 1000 [+ 1
0 - | | I | I | I | I | I I | I I | I 0 0 - ! ‘ 1 1 ‘ ! 1 1 | L L ‘ 1 1 ‘ | 1 0
2000 4000 6000 8000 10000 2000 4000 6000 8000 10000
TS [min] TS [min]

Caused likely by Temperature + humidity (detector & electronics), leakage current (decreases effective voltage)



Questions?

INFN

Istituto Nazionale di Fisica Nucleare
LABORATORI NAZIONALI DI LEGNARO
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8
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