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Ancillaries

/ Digitizers \
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Ancillary readout chain

------------------------------------

« all ancillary, including PRISMA Femul
° based on XDAQ made for CMS 4
e processing distributed to workers

CAEN RU LF BU

(readout unit) (local filter) (builder unit)
* readout of data flow * converts CAEN * builds events
(CAEN data frames) frames to ADF frames * encapsulate ADF frames
* set CAEN registers (AGATA data format) into composite frames,

adds time stamp



Ancillary “raw” 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

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

1 c ’; A' A; N E'L ’ A' GG'R E' G A' T;E',, "L;q T; "__;k;d'A} """""""""""""""""""""" v “BOARD AGGREGATE” DATA FORMAT for 725 and 730 series

! [31]30[29]28] 27|26 25]24] 282221 [20[19] 18] 17[16] 15[ 14 13[12[11]10[ s [8 [ 7|6 [5 [4]a[2[1 [0 ][ BT |

1 [31]a0]20]28] 27 26]25] 2428 22[21 [20[ 19 18] 17[16] 15[ 14 18] 12]11]10] o [8 [ 7 [6 [ 5[4 [a[2[1[o] [ BT |

: 1 | 0 ‘ 1 | 0 | BOARD AGGREGATE SIZE (in Iwords)

F CHANNEL AGGREGATE SIZE (in Iwords) SIZE \ BoARD D [6F| PATTERN [ DUAL GHANNEL MaSK E

"ot Ee[eT[E2les] Ex [ apt [ ar2 | DP | NUM SAMPLES/8 FORMAT \ BOARD AGGREGATE COUNTER g

! CH TRIGGER TIME TAG ° BOARD AGGREGATE TIME TAG =

1

! =) g ‘:-_ DATA BLOCK

1 ve fo 0 Yo = DUAL GHANNEL AGGREGATE S H —
I E 5 BOARD AGGREGATE 1
: EXTRAS 2 N o AGREGATE 11
1 EXTRAS [Pu] ENERGY i o

1 lcH TRIGGER TIME TAG , 5

. ! DUAL CHANNEL AGGREGATE ~

1 1 5

1 - I

- ave 10 0 eq z '

1 & I .

1 f ~

. EXTRAS 2 h DUAL CHANNEL AGGREGATE % T

; EXTRAS [Fu] ENERGY ; Che

For more details consult manual for CAEN 725-730 series boards



RU data format - .caendat

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

* complicated... can be read using ReadCaenRaw.cxx code, part of AGATA selector!

1 c ’; A' A; N E'L ’ A' GG'R E' G A' T;E',, "E;q T; "__;k;d'A} """"""""""""""""""""" v “BOARD AGGREGATE” DATA FORMAT for 725 and 730 series

! ' [31]30[29]28] 27|26 25]24] 282221 [20[19] 18] 17[16] 15[ 14 13[12[11]10[ s [8 [ 7|6 [5 [4]a[2[1 [0 ][ BT |
1 [31]a0]20]28]27[26]25] 2428 22[21 [20[ 19] 18] 17] 16 ]15[14]13[12[11]10] 0 [8 [ 7 [6 [ [4 ]3] 2[1]o| [ BT | ©

: k 1 | 0 ‘ 1 | 0 | BOARD AGGREGATE SIZE (in Iwords)

F CHANNEL AGGREGATE SIZE (in Iwords) SIZE \ BoARD D [6F| PATTERN [ DUAL GHANNEL MaSK E
"ot Ee[eT[E2les] Ex [ apt [ ar2 | DP | NUM SAMPLES/8 FORMAT \ BOARD AGGREGATE COUNTER g
! CH TRIGGER TIME TAG ° BOARD AGGREGATE TIME TAG =
1

! T
1 ve fo 0 Yo ; DUAL GHANNEL AGGREGATE g
1 E 5
1

1 EXTRAS 2 1

1 EXTRAS [Pu] ENERGY i o
1 lcH TRIGGER TIME TAG , 5
. ! DUAL CHANNEL AGGREGATE ~
1 1 5
1 - I.

- ave 10 0 eq z '

1 & I .
1 f ~
. EXTRAS 2 h DUAL CHANNEL AGGREGATE % T
; EXTRAS [Fu] ENERGY ; Che

For more details consult manual for CAEN 725-730 series boards


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 - general ADF

32 bit word

\ 4

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

\ 4

unique for different detectors:

OxFA0201A0 Prisma RAW
OxFAO0201A1 Prisma Analyzed
OxFA0201A2  SPIDER
OxFA0201A3  DANTE
OxFA0201A4  EUCLIDES
OxFA0201A5  LaBr3

Header-

> “Not used” (e.i. can be repurposed)

can be read using ListFrames command!



LF format

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 DENSE =1+ bordrs | e [ buradie | e [ unE
(SPIDER, EUCLIDES, DANTE) Timestamp_0 data types uint32_t
Timestamp_1 uint32_t
Data time (CFD) | energy uintl6_t | uintl6_t

bits [32(31]30|29/28|27(26/25|24|23]22|21|20/19]1817]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
PSD dataframe | yeuer e[ N (5[~  boardnb | channelnb  |———»| bitaray<6> | uint8 t [ uint8 ¢
(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
OxFA0201A2 SPIDER
O0xFA0201A3 DANTE
OxFA0201A4 EUCLIDES
OxFA0201A5 LaBr3

Pile-up rejection

Trapezoidal saturation

Input saturation

Board fail (PLL unlock or temperature)
IDLE

m o O @ >



LF format

PHA dataframe

(SPIDER, EUCLIDES, DANTE)

PSD dataframe

(LaBr, neutron det.)

Flags

Pile-up rejection

Input saturation

m o O @ >

IDLE

Trapezoidal saturation

Board fail (PLL unlock or temperature)

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
Header E|D| | | | | | | | | | | | |C|B|A| board nb | channel nb
Timestamp_0O
Timestamp_1
Data time (CFD) | energy
bits [32(31]30|29/28|27(26/25|24|23]22|21|20/19]1817]16[15[14[13]12]11]10/ 9 |8 |7 |6[5[4[3[2]1]0
frame size
ADF key
Header E|D| | | | | | | | | | | | |C|B|A| board nb | channel nb
Timestamp_0O
Timestamp_1
Qshort | Qlong
Data CFD
ADF keys
0xFA0201A0 Prisma RAW
OxFA0201A1 Prisma Analyzed
0xFA0201A2 SPIDER
OxFA0201A3 DANTE
0xFA0201A4 EUCLIDES
0xFA0201A5 LaBr3

s
data types

e

data types

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

uint16_t |

uintl6_t

float32_t

Repurposed Event number to save space




LF format

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 DENSE =1+ bordrs | e [ buradie | e [ unE
(SPIDER, EUCLIDES, DANTE) Timestamp_0 data types uint32_t
Timestamp_1 uint32_t
Data time (CFD) | energy uintl6_t | uintl6_t

bits [32(31]30|29/28|27(26/25|24|23]22|21|20/19]1817]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
PSD dataframe | yeuer e[ N (5[~  boardnb | channelnb  |———»| bitaray<6> | uint8 t [ uint8 ¢
(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
O0xFA0201A0 Prisma RAW

OxFA0201A1 Prisma Analyzed

OxFA0201A2 SPIDER . . . .
OXFA0201A3 DANTE Frame sizes for ancillary (beside PRISMA) are fixed

OXFAO0201A4 EUCLIDES Ox18 (PHA) and 0x1C (PSD)

OxFA0201A5 LaBr3

Pile-up rejection

Trapezoidal saturation

Input saturation

Board fail (PLL unlock or temperature)
IDLE

m o O @ >



PRISMA — raw ADF frame

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

variable frame size



PRISMA — analysed ADF frame

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




BU data format - general ADF

32 bit word

v

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

32 bit word

v

size of the whole frames in bytes
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*
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.

TS low

TS high
TS high
"

Data frame

Data frame

composite frame can contain other composite frames



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!!!




Timestamp problem

Ancillaries will start with timestamp O!!!

Solution

1. identify initial first TS of AGATA to get approximate offset
2. correlate every ancillary-AGATA events, for which
TSmin < (TSagata - TSanc - TSoffset) < TSmax

3. Identify coincidence peak or change T,;in, Tinax and go to 2.
4. Apply offset
5. Replay data



Timestamp problem

Ancillaries will start with timestamp O!!!

Solution

1. identify initial first TS of AGATA to get approximate offset
2. correlate every ancillary-AGATA events, for which
TSmin < (TSagata - TSanc - TSoffset) < TSmax

w

Identify coincidence peak or change T,,;5, Tingx and go to 2.
Apply offset
Replay data

vk

main v agataselector / Scripts / TimeOffsetFix / @ + History Find file Edit ~ v
Name Last commit Last update
Rea dy to u Se COd e I n 3 Images Added readme to fix coincidences 10 months ago

[ i .

agatGSEIECtor/.SCprtS/ ] “ , JEO; aSEtFIX ++ README.md Modification of instructions to fix time offset of ancillaries 3 days ago
(W/ th m an Ua/!) compile.sh Modification of instructions to fix time offset of ancillaries 3 days ago
C+ drawHist.cxx Some changes and clang-format 6 months ago
c fix.C Time offset fix routine improved; user sellector for exp003 upload; root macro for fit of N gaus... 10 months ago

generate.sh Time offset fix routine improved; user sellector for exp003 upload; root macro for fit of N gaus... 10 months ago



Detectors



SPIDER

Silicon Ple DEtectoR
* 7 trapezoidal detectors, each segmented to 8 strips

e 300um thick o
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

Hardware issues

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




SPIDER

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

Hardware issues

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

Leakage current

 damage induced leakage current decreases
effective HV applied thus reduces the depleted
region

* check your energy calibration as a function of
time!



“sitting on beam” looking on the target view

-




Look-up table

iHEHHEHE SPIDER #HHHHHE

Board channel map name thr_lo thr_hi
11 D252 200.08 155.2 103.
1@ D251 200.08 159.6 103.
13 D254 200.00 146 103.
12 D253 200.00 150. 103.
D256 200.00 136. 103.
D255 200.00 141. 103.
D258 200.00 128 103.
D257 200.00 132. 103.
D152 200.08 155.
D151 200.08 159.
D154 200.00 146
D153 200.00 150.
D156 200.00 136.
D155 200.00 141.
D158 200.00 128
D157 200.00 132.
D352 200.08 155.
D351 200.08 159.

phi TimeOffset ncalpar calpars
©.0155@9 0.887579
-9.087763 ©.007412
-0.106650 ©.8807794
-9.053865 ©.0907696
©.024495 0.007678
-0.185075 ©.008076
©.596364 0.006813
-9.087975 0.007406
-9.020980 ©.007575
©.020538 0.007667
-9.074459 ©.007833
©.069455 0.007586
©.069455 0.007586
©.002820 0.007616
-©.068986 ©.0907928
2 -0.069752 0.007978
-9.092525 0.0077508
©.019792 0.007567
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digitizer details [board, channel]




Look-up table

iHEHHEHE SPIDER #HHHHHE

Board channel map name thr lo thr_hi phi TimeOffset ncalpar calpars
11 D252 200.08 155.2 103. ©.0155@9 0.887579
1@ D251 200.08 159.6 103. -9.087763 ©.007412
13 D254 200.00 146 103. -0.106650 ©.8807794
12 D253 200.00 150. 103. -9.053865 ©.0907696
D256 200.00 136. 103. ©.024495 0.007678
D255 200.00 141. 103. -0.185075 ©.008076
D258 200.00 128 103. ©.596364 0.006813
D257 200.00 132. 103. -9.087975 0.007406
D152 200.08 155. -9.020980 ©.007575
D151 200.08 159. ©.020538 0.007667
D154 200.00 146 -9.074459 ©.007833
D153 200.00 150. ©.069455 0.007586
D156 200.00 136. ©.069455 0.007586
D155 200.00 141. ©.002820 0.007616
D158 200.00 128 -©.068986 ©.0907928
D157 200.00 132. 2 -0.069752 0.007978
D352 200.08 155. -9.092525 0.0077508
D351 200.08 159. ©.019792 0.007567

|
unique identifiers [map, name]
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# the "map" number conversion into detector and strip:
# strip = (map % 10) + 1
# detector =(map /10) + 1




Look-up table

iHEHHEHE SPIDER #HHHHHE

Board channel map name thr_lo thr_hi
11 D252 200.08 | 155.2 103.
1@ D251 200.08 | 159.6 103.
13 D254 200.00 | 146 103.
12 D253 200.08 | 150. 103.
D256 200.00 | 136. 103.
D255 200.00 | 141. 103.
D258 200.00 | 128 103.
D257 200.00 | 132. 103.
D152 200.08 | 155.
D151 200.08 | 159.
D154 200.00 | 146
D153 200.08 | 150.
D156 200.00 | 136.
D155 200.00 | 141.
D158 200.00 | 128
D157 200.00 | 132.
D352 200.08 | 155.
D351 200.08 | 159.

phi TimeOffset ncalpar calpars
©.0155@9 0.887579
-9.087763 ©.007412
-0.106650 ©.8807794
-9.053865 ©.0907696
©.024495 0.007678
-0.185075 ©.008076
©.596364 0.006813
-9.087975 0.007406
-9.020980 ©.007575
©.020538 0.007667
-9.074459 ©.007833
©.069455 0.007586
©.069455 0.007586
©.002820 0.007616
-©.068986 ©.0907928
2 -0.069752 0.007978
-9.092525 0.0077508
©.019792 0.007567
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Thresholds in MeV [min,max]




Look-up table

iHEHHEHE SPIDER #HHHHHE

Board channel map name thr_lo thr_hi
11 D252 200.08 | 155.2 103.
1@ D251 200.08 | 159.6 103.
13 D254 200.00 | 146 103.
12 D253 200.08 | 150. 103.
D256 200.08 | 136. 103.
D255 200.00 | 141. 103.
D258 200.00 | 128 103.
D257 200.08 | 132. 103.
D152 200.08 | 155.
D151 200.08 | 159.
D154 200.00 | 146
D153 200.08 | 150.
D156 200.08 | 136.
D155 200.00 | 141.
D158 200.00 | 128
D157 200.08 | 132.
D352 200.08 | 155.
D351 200.08 | 159.

phi TimeOffset ncalpar calpars
©.0155@9 0.887579
-9.087763 ©.007412
-0.106650 ©.8807794
-9.053865 ©.0907696
©.024495 0.007678
-0.185075 ©.008076
©.596364 0.006813
-9.087975 0.007406
-9.020980 ©.007575
©.020538 0.007667
-9.074459 ©.007833
©.069455 0.007586
©.069455 0.007586
©.002820 0.007616
-©.068986 ©.0907928
2 -0.069752 0.007978
-9.092525 0.0077508
©.019792 0.007567
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Physical position [theta,phi]




Look-up table

iHEHHEHE SPIDER #HHHHHE

Board channel map name thr_lo thr_hi
11 D252 200.08 155.2 103.
1@ D251 200.08 159.6 103.
13 D254 200.00 146 103.
12 D253 200.00 150. 103.
D256 200.00 136. 103.
D255 200.00 141. 103.
D258 200.00 128 103.
D257 200.00 132. 103.
D152 200.08 155.
D151 200.08 159.
D154 200.00 146
D153 200.00 150.
D156 200.00 136.
D155 200.00 141.
D158 200.00 128
D157 200.00 132.
D352 200.08 155.
D351 200.08 159.

phi TimeOffset ncalpar calpars
©.0155@9 0.887579
-9.087763 ©.007412
-0.106650 ©.8807794
-9.053865 ©.0907696
©.024495 0.007678
-0.185075 ©.008076
©.596364 0.006813
-9.087975 0.007406
-9.020980 ©.007575
©.020538 0.007667
-9.074459 ©.007833
©.069455 0.007586
©.069455 0.007586
©.002820 0.007616
-©.068986 ©.0907928
2 -0.069752 0.007978
-9.092525 0.0077508
©.019792 0.007567
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Time offset in 10ns




Look-up table

iHEHHEHE SPIDER #HHHHHE

Board channel map name thr_lo thr_hi
11 D252 200.08 155.2 103.
1@ D251 200.08 159.6 103.
13 D254 200.00 146 103.
12 D253 200.00 150. 103.
D256 200.00 136. 103.
D255 200.00 141. 103.
D258 200.00 128 103.
D257 200.00 132. 103.
D152 200.08 155.
D151 200.08 159.
D154 200.00 146
D153 200.00 150.
D156 200.00 136.
D155 200.00 141.
D158 200.00 128
D157 200.00 132.
D352 200.08 155.
D351 200.08 159.

phi TimeOffset ncalpar calpars
©.0155@9 0.887579
-9.087763 ©.007412
-0.106650 ©.8807794
-9.053865 ©.0907696
©.024495 0.007678
-0.185075 ©.008076
©.596364 0.006813
-9.087975 0.007406
-9.020980 ©.007575
©.020538 0.007667
-9.074459 ©.007833
©.069455 0.007586
©.069455 0.007586
©.002820 0.007616
-©.068986 ©.0907928
2 -0.069752 0.007978
-9.092525 0.0077508
©.019792 0.007567
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energy calibration [Npar, parl,..., parN]




EUCLIDES

EUCLIDES

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

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

* forward most ring is has segmented hexagons

Reference paper 10.1140/epja/i2019-12714-6



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

EUCLIDES

W
[=]
[+1]
=
o

channel map name thr_lo thr_hi theta TimeOffset ncalpar calpars
1000 ringB_detO_E 5 100000 .281 90 [¢] .0ooee
2000 ring@_detB_dE 5 100000 .281 90 2] .0000e
1010 ringB@_detl_E 5 100000 .286 161.999 O .geee
2010 ringB_detl_dE 5 loe600 .286 161.999 0 .0pee
1020 ringB_det2_E 5 100000 .279 -125.995
2020 ringB@_det2_dE 5 100000 .279 -125.995
1030 ringB@_det3_E 5 100000 .279 -54.005 0
2030 ring@_det3_dE 5 100000 .279 -54.005 O
1040 ringB@_det4_E 5 100000 .286 18.001 ©
2040 ring0_det4_dE 5 100600 .286 18.001 0

MR RMNDRDRNDR
[eco I o I o I o S o QR o R o R o Y s i |
MR NMNRNOORNRNNNRN
oo o0oo NMNNMOO OO
P RPPPOCORFRRPFPPRPRLPRP

1100 phiphin_E 5 100000 .965
2100 phiphin_dE 5 100000 .965
1110 P8BB_E 5 100000 121.72 .996
2110 P80B_dE 5 100000 121.72 .996
1120 P5BB_E 5 100060 116. .003
2120 P560_dE 5 100000 116. .003
1130 H7A_E 5 100000 121. -162.006
2130 H7A_dE 5 100000 121. -162.006
1140 P101_E 5 100000 116. -125.999
2140 P101_dE 5 100000 116. -125.999
1150 H551_E 5 100660 121. -90
2150 H551_dE 5 100600 121. -90

5

5

5

5

5

5

5

5

H O OH OH O OH OH WK W H E O K R

Look-up table structure same as SPIDER

1160 HB_E 100000 116. -54.001
2160 HB_dE 100000 116. -54.001
1170 P1B_E 100000 121. -17.994
2170 P1e_dE 100000 121. -17.994
1180 H29_E 100000 116. 17.997
2180 H29_dE 100060 116. 17.997
1190 P6BB_E 100000 121. 54.004
2190 P606B_dE 100000 121. 54.004

layer, E=1dE=2 <« AB( [)——— segmentno.

WV 0P OWGWWMNMO NN NN O

=
N

=
(]
N RPN RNMNNMMNMNRNMNNMNNOOODONNMNNMNGOGO

00000000 O NNNNOGDOOGOORNN

5
5
2
2
5
5
2
2
5
5
5
5
5
5
0
0
0
0
0
0

(= > i > Y i e I e I e B i s Y o

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

L

Py e

r4do
d2

d1 d9




Top view Bottom view

d7 r2d2




Calibrations and optimizations

EUCLIDES_P300_DE E vs dE

= m_E_dE_P300_DE
. . S B Entries 698024
Energy calibration 5 o R
g B Std Dev x 1465
%u e O Std Dev y 570.7
8000_— : 40

e 3alphasource - _
6000 — 30

* pulser :
. n d

e elastic channel 4000 — / . 20
« punch-through ol o
- i - O, 0

C N 1 T PR
8000 10000 12000 14000
E_Energy [ch]

e e R o s
2000 4000 6000

Mirco Del Fabbro PhD Thesis

Work on automated procedures is in progress,
available (hopefully) in next 1-2 months



Calibrations and optimizations

Spider angular optimization

1.4

Angular calibration

1.38

1.36

* vary (6,0¢) position of a detector and monitor doppler
correction of a selected gamma-ray

1.34

sigma of y-ray at E=350keV

1.32

1.3

1.28

1.26

<I:»‘\||||
b

o

IS

b

-

1.241— | |

Work on automated procedures is in progress,
available (hopefully) in next 1-2 months

A8 [deg]



e MCP detectors
* size 40x60mm



e MCP detectors
* size 40x60mm



DANTE

main v agataselector / User /| EXP / Template / Conf / LUT / LUT_DANTE_3det_Odeg.dat Find file Blame History Permalink
Look-up table AP BiA - 1D
1 ¥ 2 X Y z
°® D t t 2 # DIP1  72.8361 25.3272 23.7575
e EC Or 34 01 DIP2  41.2708 77.7189  -11.2993
“ W DIP3  35.3073 25.3272 57.5486
5/ # 31 3
dependent
7 # 02 E| D2P2  80.2628  -25.2499  -46.4078
. 8 ¥ D2P3  72.8935 25.2560 23.7059
parameters: 9 #2 13—
18 # D3P1  35.3073  -25.3272 57.5486
11 # D3 D3P2 3.7420 -77.7189 22.4917
o P1 P2 P3 12 # D3P3  72.8361  -25.3272 23.7575
’ ’ 13 # 2
14 #
[ ] p051 posz p053 15 #Board channel name thr_lo the_hi Pi(x,y,z) P2(x,y,z) P3(x,y,z) posl pos2 po3 Time Offset
) ) 16 1 [ pax 4726 6700  72.8361 41.2708 35.3973 8708 4726 6760 @
17 1 1 1Y 3116 4535  25.3272 77.7189 25.3272 3118 3118 4535 B
18 1 2 D1t 9 2000  23.7575  -11.2993 57.5486 8 8 8 ]
19 #
26 1 4 o2x 4060 5990  72.8935 80.2628 72.8935 5998 4868 5990 0
21 1 5 D2y 3850  S578 -25.2499  -25.2499 25.2500 3850 3850 5570 0
® Ch | 22 1 6 27 8 2000  23.7059  -46.4878 23,7059 8 g ] (]
annel names el
. . . 2% 1 8 D3X 4381 6597  35.3073 3.7420 72.8361 6597 4381 6597 O
dIStIn UISh X Y T 25 1 9 D3Y 3685 5625 -25.3272  -77.7189  -25.3272 3605 3685 5625 D
LY 2 1 10 D31 o 2008  57.5486 22.4917 23.7575 0 8 ) i
27 #
and TOF 28 1 12 Dax 10800 5008  36.0146  -24.5866 59.1982 5008 2200 5088 O
29 1 13 Y 10600 3500 -27.7491  -68.1832  -52.9991 2108 2100 3568 @
¢ 1 14 04T ) 2000 56.3766 40.5354 19.2878 8 g ) 9

The lookup table also performs the 3D position reconstruction of DANTE, mapping 2D
points (pos1, pos2, pos2) to 3D points (P1, P2, P3)



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

reference paper 10.1016/j.nima.2013.07.084
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"o - - a ne -
- - - -~ - -
- - 5


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

e Exact number of detectors may vary in the experiment
* usually 5 large (3”x3”) and 4 smaller (2”x2")

7, ,//\i, § < use digitizers with PSD
V& o

W Known issues
' 1

Calibration is dependent on magnetic field

e added more mu-metal for shielding

e if PRISMA is used, plot time vs energy matrix to verify
calibration during the experiment
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iy J;;“ 5
AL

00. ik 1500 2000
ih

il




Look-up table

/7\ 4 #board (V173@) channel map name thr_lo thr_hi phi TimeOffset npar gl pe ql pl_q2 npar_qs p@_gs
/ e e De 16000 90.422684 124.92098 -8.590549465 0.56839480843 | 2 -16.614835 ©.584831
D1 le000 84.308418 97.489398 4.994643769 ©.441859949 16.570262 ©.443247
D2 l66e@ 90.572804 73.768608 -4.882700373 0©.4567364497 -9.782321 ©.473778
D3 16000 99.968116 51.748253 -2.68135951 ©.4616749283 -9.040133 ©.473527
D4 16000 93.353877 26.901224 -3.368474921 0.4774816369 ©.609657 ©.481297
1
e
e
e
e

i 2
B2 I 1
o W " ,

D5 leeee 94.ee7297 1.3778600 e e 1

Dé 16000 59.883486 -28.723198 10.52197859 .4435828877 18.918453 ©.444711
D7 166e@ 86.188870 -45.988423 12.53667474 .4248481389 28.411274 ©.421525
D8 leeee 91.699165 -66.585287 16.78408614 .3897415818 35.049303 ©.387539
D9 16000 85.591641 -95.344627 -12.39452343 0.4289130669 | 2 -38.673472 ©.452371

PR RPRPRRER BB
00~ Ol W B WM
0NV WR WN R
OO OO0 O O
OO 000000 ® ®
N NN NN N NNNRN

energy calibration of glong,
Npar, parl, ... parN




Look-up table

/7\ 4 #board (V173@) channel map name thr_lo thr_hi phi TimeOffset npar_gl pe. gl pl g2 npar gs pP gs pl_gs
/ e e De 16000 90.422684 124.92098 -8.590549465 0.56839480843 | 2 -16.614835 ©.584831
D1 le000 84.308418 97.489398 4.994643769 ©.441859949 16.570262 ©.443247
D2 l66e@ 90.572804 73.768608 -4.882700373 0©.4567364497 -9.782321 ©.473778
D3 16000 99.968116 51.748253 -2.68135951 ©.4616749283 -9.040133 ©.473527
D4 16000 93.353877 26.901224 -3.368474921 0.4774816369 ©.609657 ©.481297
1
e
e
e
e

i 2
B2 I 1
o W " ,

D5 leeee 94.ee7297 1.3778600 e e 1

Dé 16000 59.883486 -28.723198 10.52197859 .4435828877 18.918453 ©.444711
D7 166e@ 86.188870 -45.988423 12.53667474 .4248481389 28.411274 ©.421525
D8 leeee 91.699165 -66.585287 16.78408614 .3897415818 35.049303 ©.387539
D9 16000 85.591641 -95.344627 -12.39452343 0.4289130669 |2 -38.673472 ©.452371

PR RPRPRRER BB
00~ Ol W B WM
0NV WR WN R
OO OO0 O O
OO 000000 ® ®
N NN NN N NNNRN

energy calibration of gshort,
Npar, parl, ... parN




Questions?

I N F N Istituto Nazionale di Fisica Nucleare
LABORATORI NAZIONALI DI LEGNARO




	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46
	Slide 47
	Slide 48

