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74% Dark Energy

e We know that the Dark Matter is
stable / non-baryonic / nonrelativistic /
interacts gravitationally

e We don’t know what it actually is:
mass / coupling / spin / composition /
distribution in the Universe ...

e Cosmology suggests to probe EW scale
Qpy ~ <0v>~1

O, = a%/M?,

e Models provide electroweak scale
stable neutral particles




Direct detection

WIMPs (Weakly Interacting Massive Particles)
coherent scatter from the entire nucleus
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Dual phase TPC (liquid noble gas)

field

Particle

—— ionization electrons
NN UV scintillation photons

Image by C.H. Faham
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Darkside-50

® LArTPC (50 kg active, 150kg total) 38 PMTs
° Liquid scintillator veto (30 tons) 110 PMTs
e \Water veto (1 ktons) 80 PMTs
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LArTPC data

e Data/event = 2VIB/event (after compression)
e \WIMP search mode: 2 Hz
340 GB/day = 124 TB/year
® Calibration mode: 20 Hz or more
Data/sec = 40 MB/sec
Total = 2 MB/event x 1e8 events = 200TB
e Data transfer rate (LNGS - Fermilab)
40MB/s = 3.4TB/day

Fermilab group’s focus on data

® Trigger logic
B.Baldin

e DAQ Software (ARTDAQ)
K.Biery and Y.Guardincerri

® Data transfer from LNGS to Fermilab (SAM)
K.Herner

® Data processing (FermiGRID)
Y.Guardincerri and K.Herner

® Data analysis (DarkART)
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Darkside-50: data flow

| /

\ i

LNGS:Tunnel

LNGS:Surface

E LNGS tunnel |

® Darkside-50 detectors

e DAQ hardware

e ARTDAQ
- Fragment receivers
- Event builders
- Data aggregator

® Run database

® Online monitor
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f LNGS surface ,

e Data collectors

e Computing cluster

® DarkART
- Realtime processing
- Data validation
- Offline monitor

| Fermilab |
¢ e Data storage

- Bluearc disk buffer (25TB)
- dCache & tape robot

! o Offline processing

- FermiGRID (25 CPUs a55|gned)
- Opportunistic CPUs in OSG  §

| e File database (SAM)
¢ e Run database mirror |
i ® GPVM service for user (analysis) ‘1
: e General purpose server for user §




Darkside-50: data flow
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Darkside-50: data flow
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Darkside-50: data flow

Fermilab

FermiGrid

General Purpose
Analysis Machine

-y -
ds50srv01.fnal.gov fnal. fnpcsrvl.fnal.gov

Ethernet Switch
TapeRobot

DB Mirror

[ =)
ds50dbgpvm01.fnal.gov

== =A==
e

ds50samgpvmO01.fnal.gov @

J.Yoo 2014-06

2014-06-16 Yoo 7




ArtDAQ

e ART based data acquisition software package
e SCD officially supports the ArtDAQ products (K.Biery)

Process 4 Configuration Management )
Management Run Control Run History
Tool Format Software CFG params
- 4

Distribution scheme Hardware CFG params

Storage, management

\ tools, archiving ‘

¢ EventBuilder Aggregator
Control messages Message logging Control messages Message logging Control messages Message logging
N — N — N — N —————
: Fragment receiving Event transfer
Hardware readout q art 6 art
and configuration ’ R & event building ) and ordering )
N —— S ————————_— Exper'ment-speciﬂc Data sonlng &
Experiment-specific algorithms & online monitoring
implementations State machine State machine data products State machine algorithms
[
S ——— S —————————————— S ————————————
6-12 Instances 16 Instances 2 Instances

green = part of artdaq

D blue = combination of artdaq and experiment
—> thick green arrows show data flow
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Data transfer: LNGS - FNAL

e Normal file transfer rate (LNGS->FNAL) : 40MB/s to 60MB/s
e Sometimes the rate become slower than 10MB/s
e File transfer monitoring service (webpage)

Recent FTP Transfers

A A |« S ||+ '(3 fndca.fnal.gov/cgi-bin/dcache_files.py#darkside c

darkside

|  Time || User |[Type| Oper | File |  Node  ||dT1|| FileSize |[dT2|| Status |Details
[2014-06-8 22:49:53 | [ darkside | gsiftp || write | [/pafs/fnal goviusridarkside/raw/commissioninglsv/ODRus00xxxx/ODRun00847x/ODRun008475_014.dat | blackhole Ings infait || 0| NOT_FINISHED||  0|[NOT_FINISHED |
[2014-06-8 22:49:31 | [darkside | gsiftp || write | [/pafs/fnal goviusridarkside/raw/commissioninglsv/ODRus00xxxx/ODRun00847x ODRun008475_013 dat | blackhole Ings.infait || 16/ 10000358%0|  o||OK |
|2014-06-8 22:49:07 || darkside |[gsiftp | [write || /pafifnal goviusridarkside/raw/commissioning/lsv/ODRus00xxxx/ODRun(084 7% ODRun008475_012.dat [ lackhole Jngs.infait || 17)[  100008914)|  of[oK |
|2014-06-8 22:48:44 || darkside |[gsiftp | | write || ipafivfnal goviusridarkside/raw/commissicning lsv/ODRua00xxxx/ODRun(0084 73 ODRun008475_011 dat | blackhole Ings.infnit || 16|[  1000075518]|  0]|OK |
[2014-06-8 22:48.05 | [darkside || gsiftp | |read | [/pafs/fnal goviuscidarkside/raw/commissioning/Ren00xxxv/Run00845x/dsS0_r008452_sr025_20140606T140711 root ||dsSOgpvmO1 fnalgov || 42|| 6890299712/  of[OK Il
[2014-06-8 22:48:22 | [darkside | [gsiftp || write |[/pafs/fnal goviusridarkside/raw/commissioning/lsv/ODRus00xxxx/ODRun00847x/ODRun008475_010.dat | blackhole Ings infnit || 16/ 1000030866/|  0||OK |
[2014-06-8 22:47:52 | [darkside | gsiftp | [ write | [/pafs/fnal goviuseidarkside/raw/commissioning/lsv/ODRus00xxxx ODRun(084 7x ODRun00847S_009 dat [ blackhole Ings.infait || 24/[  1000049614)| 0] |OK |
[2014-06.8 22:47:28 | [darkside | | gsiftp | | write | [/pafs/fnal goviusridarkside/raw/commissioning/lsv/ODRus00xxxx/ODRun(084 7 ODRun008475_008 dat | blackhole dngs.infnit || 17| 1000025124||  of/OK |
[2014-06-8 22:47:06 || darkside | gsiftp || write ||/pafsfnal goviusridarkside/raw/commissicning/lsv/ODRus00xxxx ODRun00847x ODRun008475_007 dat | blackhole Ings infnit || 15[ 1000105026/|  0|/OK |
I‘.‘.ON-()&BH:%'#OH(!UM*”:N&mec |/pafs/fnal goviusridarkside/raw/commissioning/lsv/ODRus00xxxx ODRun00847x ODRun(08475_006.dat || blackhole Ings infnit || 19|[  1000035672]| 0| |OK |
[2014-06-8 22:46:18 | [ darkside || gsiftp | |write |[/pafs/fnal goviusridarkside/raw/commissioning/lsv/ODRua00xxxx/ ODRun0084 73 ODRun00847S_00S dat || blackhole Ings infn.it || 16|| 1000112016/| 0| |OK |
|2014-06-8 22:45:38 | [darkside || gsiftp || write | [/pafs/fnal goviusridarkside/raw/commissioning/lsv/ODRus00xxxx/ODRun0084 7 ODRun008475_004.dat |[blackhole Ings infnit || 36|  1000049464||  0|/OK I
[2014-06-8 22:45:10 | [darkside | [gsiftp || write | [/pafs/fnal goviusridarkside/raw/commissioning lsv/ODRus00xxxx/ODRun00847x/ODRun008475_003 dat | blackhole ngs.infnit || 17| 1000014944||  o/OK |
[2014.06-8 22:45-21 | [darkside [ gsiftp || write | [/pafsfnal goviusridarkside/raw/commissioning RenD0xxxy/Run00847x/dsS0_r008475_sr017_20140608T165330 root ||dsSOfsIngsinfaie || 0|[ NOT_FINISHED||  o||NOT_FINISHED |
[2014.06-8 22:44:47 | [darkside [ gsiftp || write |[/pafs/fnal goviusridarkside/raw/commissicning lsv/ODRua00xxxx ODRun00847x ODRun008475_002.dat | blackhole Ings.infait || 16| 1000049010/|  o||OK |
[2014-06-8 22:44:23 || darkside | gsiftp || write ||/pafavinal goviuseidarkside/raw/commissioning/1sv/ODRus00xxx ODRus0084 7 ODRun008475_001 dat | blackhole dags iafait || 17|| 1000095524||  o||oK |
lzouoe»s 22:440|J[dmsscj[mfmﬂmm | |/pafs/inal goviusridarkside/raw/commissioaing/lsv/ODRuns00xxxx ODRun(0847x ODRun08474_024 dat | {blackhole Ings infnit || 15|| mvsms“ 0||oK |
[2014-06-8 22:43:36 | [darkside | [gsiftp | | write | [/pafs/fnal goviuseidarkside/raw/commissioning lsv/ODRun00xxxx/ODRun(084 7x ODRun008474_023 dat | blackhole Ings infnit || 18] 1000104494 || 0||OK |
|2014-06-8 22:43:12 || darkside |gsiftp | | write || /pafifnal goviusridarkside/raw/commissioning/lsv/ODRus00xxxx/ODRun(0084 7 ODRun(08474_022.dat | blackhole Ings infnit || 17|[  1000112036)|  0||OK |
[2014-06-8 22:42:50 || darkside || gsiftp || write || /pafivfnal goviusridarkside/raw/commissioning/lsv/ODRus00xxxx/ODRun0084 75 ODRun008474_021 dat | blackhole Ings infnit || 15|[  1000067012||  0||OK |
[2014-06-8 22:40:58 | [darkside || gsiftp | [read | [/pafs/fnal goviusridarkside/raw/commissioning/ Ren00xxxv/Ren00845x/dsS0_r008452_sr018_20140606T133307 root  |[dsSOgpvm01 fnal.gov ||  45||  6846573457]|  of[OK |
|2014-06-8 22:35:33 | [ darkside | gsiftp | |write |[/pafi/fnal goviusridarkside/raw/commissioning/Ren00xxxu/Ren00847x/dsS0_r008475_sr015_20140608T164401 root  ||dsSOfs Ings.infnit || O|| NOT_FINISHED||  0||NOT_FINISHED ||
[2014-06-8 22:33:19 | [darkside || guiftp | |read | [Ipafs/inal goviusridarkside/raw/commissioning Ren00xxxx/Ren0084Sx/dsS0_r008452_sr027_20140606T141654 ro0t || dsSOgpvmO1 fnalgov || 47|| 6891164508/  of[OK Il
[2014-06-8 22:28:09 | [darkside | [gsiftp || write |[/pafs/fnal goviusidarkside/raw/commissioning/RunD0xxxv/Ren00847x/dsS0_r008474_se006_20140608T115257 root ||dsSOfsIngs.infnit || O|[ NOT_FINISHED||  0||NOT_FINISHED |
2014-06-8 22:25:45 | |darksade | | gsiftp | [read | |/pafs/fnal goviuseidarkside/raw/commissioning/ RenD0xxov/Run0084Sx/dsS0_r008452_sr019_20140606T 133757 root
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Data storage (dCache & tape robot)

Data Transfer (LNGS to FNAL)

Last update: 2014-06-08 22:44:06

LNGS 316.27 TB

FNAL 315.77 TB

© 2014-06-16

el
240 250 260 270 280 290 300 310 320 330
[TB]
Disk Space Usage by Storage group
A A « & 7 4+ @ fndcafnal.gov 15aQ¢ . ¢
Space usage on FNDCA by Storage group
Data generated on 2014-06-08 22:05:13 (updated hourly) 1
Disk space usage by Storage Group, PoolGroup (GiB)
Storage Group | ArchivePools | DESPools | EmptyPools | ExpDbWritePools | FermigridVolPools | MinervaWritePools | NovaWritePools | PublicScratchPools | RawDataWritePools | TDESPools | read WritePools Total
nova 0 0 0 0 0 0 38,998 7,610 0 0 492,.806| 539414
Iqed 0 0 0 0 0 0 0 0 0 0 404,794 | 404,794
Gakside | o] o o o o] 0 0 0 0 o 315769 | 515.7665
minos 0 0 0 0 0 0 0 0 13,059 0 73208 | 86,267
hacc 37,537 0 0 0 0 0 0 355 0 0 o 37892
exp-db 0 0 0 21,583 0 0 0 0 0 0 0 21,583
cdms 0 0 0 0 0 0 0 0 0 0 15,130 15,130
fermigrid 0 0 0 0 8,771 0 0 0 0 0 0 8,771
mu2e 0 0 0 0 0 0 0 8,659 0 0 0 8,659
testdes 0 0 0 0 0 0 0 0 0 7472 0 7472




SAM in Darkside-50

e SAM: File handling system
- Meta data catalogue (file database)
- File location catalogue
- Data delivery service
® DarkART uses SAM to locate and acquire the processing files
e Powerful tool for organizing raw-data and (re)process data file
- Bluearc, dCache and tape robot
e Useful for data analysis

SAMWeb architecture

ds50gpvmO01:~$ samweb -e darkside list-values file_formats

Eir:]l;r:own s50gpvm01:~$ samweb -e darkside list-parameters
art fgrmat onfiguration.ID . string

root tree atabase.ID str_lng

e etector.type string

rd“sSStggra:/rr':101 :~$ samweb -e darkside list-values file_types rgon-type - string

raw 9P ; —yp as.pocket  string

data lgp.PMT string

logfile nft.ﬂe!d .true_float

Unknown xtractlon.f!gld trye_float

me ource.position true_int

ource.type  string
igger.pmt_threshold true_float
igger.fwversion true_int
igger.pre_window true_int
igger.window true_int
igger.majority true_int
igger.mode string

ds50gpvmO01:~$ samweb -e darkside list-values run_types
wimp_search

random

natural_argon

commissioning

calibration

i . Plan is to eventually replace all CORBA
T1720.status string components with HTTP

VT1724.status string
dag.wt string
dag.ls string
dag.tpc string
dag.tdc string

| — —

from cdcvs.fnal.gov/redmine

T —— S——
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Database mirror

® Run database (postgresql) at LNGS is mirrored at Fermilab: S.Lebedeva
® DarkART uses the database information to process raw data files at FermiGRID
e Offline monitor uses the database to view the experiment history

<ds50gpvm01l.£nal.gov> 8
<ds50gpvm01l.£fnal.gov>

<ds50gpvm0l.fnal.gov> psql -c "select run,type,start,extract(epoch from(start)), livetime v1495, deadtime v1495, runtime gps-livetime v1495-deadtime v1495

as missing time, events from run.tpc_info order by run asc"

run | type | start | date part | livetime v1495 | deadtime v1495 | missing_time | events
------ PeccccccscserscnasneePee e e e e e e e e e e e ————————— e e ———————— P e ——————— e e —————
5138 | normal | 2013-10-04 04:35:54.124825 | 1380879354.12483 | 312.871178299999 | 34.7871666999621 | -343.583740119962 | 103088
5139 | normal | 2013-10-04 04:41:55.177372 | 1380879715.17737 | 41.6174452000002 | 5.99658629999696 | 00181186000286804 | 13653
5140 | normal | 2013-10-04 04:43:22.810085 | 1380879802.81009 | 306.806044699996 | 38.6894826999629 | -343.584063659959 | 100646
5141 | laser | 2013-10-04 10:36:40.743703 | 1380901000.7437 | 403.968889699321 | 213.632955600289 | -601.27506283961 | 201094
5142 | normal | 2013-10-04 10:53:55.924196 | 1380902035.9242 | 640.089276799993 | 71.1519299000488 | -687.167777860042 | 203708
5143 | normal | 2013-10-04 11:23:52.73886 | 1380903832.73886 | 955.426830199988 | 131.966251200783 | -1030.75202812077 | 303090
5144 | laser | 2013-10-04 11:44:29.178325 | 1380905069.17832 | 406.980674899318 | 224.479696400288 | -601.274761359605 | 203654
5145 | normal | 2013-10-04 11:59:12.861245 | 1380905952.86124 | 618.718606899989 | 114.437613000413 | -687.167907300403 | 202829
5146 | laser | 2013-10-04 12:25:16.705836 | 1380907516.70584 | 402.467699999348 | 219.144582800284 | -601.275083439632 | 200760
5147 | laser | 2013-10-04 12:55:20.757572 | 1380909320.75757 | 45.6723493000202 | 21.3582738999945 | 0.0022925199853141 | 22680
5148 | laser | 2013-10-04 12:56:57.764533 | 1380909417.76453 | 402.963559399339 | 221.586760300287 | -601.275060299626 | 200912
5149 | normal | 2013-10-04 13:12:24.826875 | 1380910344.82687 | 547.440061800002 | 155.114637800113 | -687.168222300115 | 200632
5150 | laser | 2013-10-04 13:57:44.766085 | 1380913064.76608 | 407.2693633993 | 202.060585700293 | -601.275093259593 | 201400
5151 | normal | 2013-10-04 14:19:58.173844 | 1380914398.17384 | 616.840274300006 | 79.3252595001238 | -687.16782526013 | 203378
5152 | normal | 2013-10-04 14:55:38.180209 | 1380916538.18021 | 1546.55217059999 | 216.464430999222 | -1717.92037417921 | 502551
5153 | normal | 2013-10-04 16:37:01.059177 | 1380922621.05918 | 1562.33021130001 | 287.974050998543 | -1803.81661391855 | 500793
5154 | normal | 2013-10-07 04:39:54.818571 | 1381138794.81857 | 417.381677399994 | 34.6394892999926 | -429.483152399986 | 102136
5155 | laser | 2013-10-07 11:35:17.29231 | 1381163717.29231 | 6.95427189999979 | 3.29026510000013 | 0.000344380000080857 | 3426
5156 | normal | 2013-10-07 11:41:57.174346 | 1381164117.17435 | 50.7030857000002 | 130.8244046 | -171.79781882 | 7255
5157 | normal | 2013-10-07 11:49:28.405646 | 1381164568.40565 | 50.9730131 | 0.391916300000097 | 0.00159775999986894 | 12014
5158 | laser | 2013-10-07 15:40:06.969237 | 1381178406.96924 | 407.439220599318 | 206.194916800285 | -601.274873339603 | 202936
5159 | normal | 2013-10-07 16:27:55.195052 | 1381181275.19505 | 915.801230400014 | 6.36314349996698 | -858.966721859981 | 201329
5160 | baseline | 2013-10-07 20:07:22.22657 | 1381194442.22657 | 4.1452022 | 26.811076 | 0.0774198200000171 | 3870
5161 | normal | 2013-10-07 20:09:14.193096 | 1381194554.1931 | 4.3403041 | 38.476772 | 0.166852340000027 | 3773
5162 | normal | 2013-10-07 20:10:33.347855 | 1381194633.34786 | 1063.41272720023 | 77.7545758001964 | ~-1116.68146714043 | 100119
5163 | normal | 2013-10-08 11:18:35.468684 | 1381249115.46868 | 1425.15586789676 | 69.4983914000865 | -1460.25487169684 | 131920
5164 | laser | 2013-10-08 12:10:04.765773 | 1381252204.76577 | 408.318870299301 | 213.31173390027 | -601.274854439571 | 203204
5165 | normal | 2013-10-08 12:24:46.351699 | 1381253086.3517 | 626.291312100004 | 3.43684330000114 | -601.282118760005 | 100140
5166 | normal | 2013-10-08 16:45:01.179753 | 1381268701.17975 | 343.993316199998 | 616.903185800005 | -944.211635200003 | 43370
5167 | normal | 2013-10-08 17:10:41.181351 | 1381270241.18135 | 26.4049377 | 66.6793107 | -85.8987482 | 5003
5168 | normal | 2013-10-08 17:14:10.116716 | 1381270450.11672 | 294.527443599997 | 643.192916700007 | ~-924.649775420004 | 38721
5169 | laser | 2013-10-08 17:45:49.744778 | 1381272349.74478 | 401.744905199354 | 219.774414000285 | -601.275098979639 | 200550
5170 | normal | 2013-10-08 17:58:02.184336 | 1381273082.18434 | 480.9759635 | 803.79340390003 | -1201.53953800003 | 49872
5171 | normal | 2013-10-08 18:28:18.683714 | 1381274898.68371 | 237.338447400045 | 5.6403299000037 | ~-171.786061740049 | 22284
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DarkART

e DarkART: Darkside-50 data analysis package (based on ART architecture)
® Modular programming of data analysis (good flexibility)
® |[ntegration with other Fermilab product (ARTDAQ and SAM)
® Fermilab SCD officially supports the ART product
e A lot of help from ART support group
C.Green, J.Kowalkowski, K.Biery, and M.Paterno, and L.Garren

Wiki - darkart - Fermilab Redmine
Al A|l|l« || 7 | + L& hps@ cdovs.fnal.gov | , ¢

Home Projects Help

darkart

Overview  Activity Issues News Documents RUJY

Darkart History  wiki

This is the wiki for the darkart project. Start page
1. Getting set up for DarkArt development: How to get ssh access to 2 machine that can run DarkArt. Index by title
2. Getting started with DarkArt development: How to run data processing programs; this includes how to set up the darkart Index by date

environment.

3. Software Development How Tos: How to do things such as creating a data product, 2 new module, or a new library. Also
provides some guidelines specific to darkart development.

4. Development guidelines

5. DarkArt on Fermigrid

High level analysis

1. Getting set up for high-level analysis
2. Running the high-level analysis macro

Event viewer

1. Using the event viewer

2014-06-16




Offline monitoring (under construction)

® Fermilab has the data almost real time

—> database mirror

— data flow monitor
— data processing monitor
— data validation

9 darisde faal gow

DarkSide Offline

Data Flow Schematics
Fie Tranafer (AUNGS 1o FNAL)
FNAL disk space vsage

Hstory Plots (sutomatic update : many plots are place-hoiders yet)
Data Trargder (LNGS 10 FNAL)  Last wodate: 2014-06-09 142207
FNAL 3254278

o200 20 <0 290 20 o

S0 el gov eSO daie statkus  Last updte: 2004-08.00 142207

/ds50/data’ disk available 6.72 TB (74,98 % full)

Data processing status (Place holder: Yarn) Last spdate: 201406-09 142208
place holder 14089/26844 (52.48 * done)

5000
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g2_0440 ¥rgger (vecays Last update: 20140609 142206

2014-06-16

92_0440 Irigger (event rate) Last update: 20140609 142206
- 40
a5
9 dariside. fral gov
20440 tngoer (vedays) Last update: 2014.06.-09 1422:06
g
, | | e L
- MM‘.-AWQ»N"..\LA
3.26 1 )5 08 K %
wry bt (place hoder)  Last update: 201405-27 239408
03-0% 03-26 04-17 05-08 05-30 06-20
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Darkside DocDB

® Darkside is a very heavy user of the Fermilab DocDB
® More than 860 entries (x 10s of documents, photos and plots)

A Al 4 » (& |7 | + @ darkside-docdb.fnal.gov:8080 ¢

Documents from Last 180 Days
These documents have been modified in the last 180 days.

show Documents = modified in the last | 180 : | days.

DarkSide-doc-# Title Author(s) Topic(s) Last Updated
868-v3 Calibration Plan Proposal Erin E EdKkins er al. Calibrations 09 Jun 2014
Analysis
858-vS Calibration insertion system update Erin E EdKins er al. Insertion Devices 09 Jun 2014
DarkSide S0
855-v3 DarkSide-50 List of PMT Anomalies and Shutdowns Peter Meyers er al. PMTs 07 Jun 2014
TPC Procedures
EML{}nalxsii
DarkSide S0
HV
867-vl DS-50 Photos for Fermilab website Yury Suvorov DarkSide 50 06 Jun 2014
854-v6 DS-G2 Vessel FE Analyses John Cozzolino Cryostat 05 Jun 2014
n sign
820.v2 S on notes David Jaffe TPC 05 Jun 2014
DS-G2
Reflectors
866-v2 Ideas for verifying x-y and z measurements in DS-G2 David Jaffe Insertion Devices 04 Jun 2014
TPC
DS-G2
Beta and Gamma
865-vl lim. n¢ n estimati Paolo Agnes er al. Geantd 03 Jun 2014
Neutron
Alphas
472-vl DF Cold Traps - Distillation Column contaminant prefilter Hennin Back nde und n 01 Jun 2014
Purificar
DarkSide SO
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Darkside-50 near term plan

® LArTPC (50 kg active, 150kg total) 38 PMTs
e Liquid scintillator veto (30 tons) 110 PMTs
e \Water veto (1 ktons) 80 PMTs

2014-06-16

Natural argon runs
® ~10Hz for normal runs (20MB/s)
® No practical delay of data transfer
(cf. LNGS—>Fermilab : ~40MB/s)

Argon spike (*°Ar x 10) runs
® Maximum rates (~100MB/s)
e Total data: 250TB/month
e Data transfer lagging expected

Underground argon (3°Ar x 102) runs
® ~2 Hz for normal runs (4MB/s)
® Total data: 380TB/3-years

Calibration runs
® ~45 Hz for normal runs
e Total data: 400TB/(all calibration runs)
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Darkside-G2 (next generation)

} e Active LAr: 3.5 ton (DS50 x 70) i DS50x(70)%3 x 15 x 3 = DS50 x 764(?)
e Total 558 PMTs (3”D) in TPC (DS50 x 15) :

® Longer drift time (DS50 x 3)

. R&D to reduce the raw data size
® Use existing water and neutron veto

v/ Use lower radioactive PMTs
v/ Use lower radioactive cryostat
¢/ On board base-line subtraction

Data transfer issue
v LNGS—> Fermilab (>>40MB/s ?)

Data processing: CPU intensive task
v More CPUs in FermiGRID (?)
¢/ Opportunistic OSG

f» We are going to use DS50 experience to
understand how to safely reduce the data
{ storage and computing needs.
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This data handling model can be applied any small scale experiment!

J.Yoo 2014-06

Thank you very much for your support!
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