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The XMASS experiment2

XMASS-1

(total ~1ton)

XMASS-1.5

(total ~5tons)

XMASS-2

(total ~24tons)

Operating

¸A multi -purpose experiment using liquid xenon

as target material
Å Direct detection of dark matter

Å Observation of pp / 7Be solar neutrino

Å Search for neutrinoless double beta decay

¸The detector is located 1,000 m underground

at the Kamioka Observatory in Japan.
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The XMASS-I detector3

¸ Inner detector (ID)
Å Single-phase liquid xenon detector

Å 832kg in an active volume

Å 642 2-inch PMTs (Hamamatsu R10789)

Å High scintillation yield ( 14 p.e. / keV ee )

Å Low energy threshold ( 0.3 keV ee )

¸Outer detector (OD)
Å Water Cherenkov detector

Å 72 20-inch PMTs (Hamamatsu R3600)
Å Active veto for cosmic muons

as well as shield for n/ g
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Readout electronics4

preamp

/divider

642 PMTs

¸ADC/TDC (ATM)
Å642ch (ID) + 72ch (OD)

Å12 channels/board
Å12 bit resolution

ÅADC dynamic range: 0 -450pC

ÅTDC dynamic range: 1.3 msec

ÅReadout through VME

¸Flash-ADC
ÅCAEN V1751 (1GS/s)
ü 642ch, 8ch/board
ü 10 bit resolution, 1V pp

ÅCAEN V1721 (500MS/s)
ü 60ch, 8ch/board

ü 8 bit resolution, 1V pp

ÅReadout through optical links

Inner Detector

Outer Detector

12bit ADC/TDC

(642ch)

1GS/s FADC

(642ch)

500MS/s FADC

(60ch)

72 PMTs

12bit ADC/TDC

(72ch)



FADC clock synchronization5

¸Master clock distributor
ÅCustom made

Å8ch LVDS + 1ch NIM out

ÅFrequency: 62.5 MHz

ÅAccuracy: +/ -0.5 ppm
ÅJitter: 13 psec

¸Clock synchronization
Å Clock signal is distributed

to each crate.

Å Within the crate,

the clock is distributed

sequentially.
-- board 0

-- board 1
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FADC on -board baseline suppression6

¸We record waveforms in

a 10 ms time window,
while most of signal gather

within 1 ms.

¸To reduce readout data size,

on -board baseline suppression

was implemented.

¸By setting threshold in both sides,

overshoot can also be recorded.

Baseline suppression
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Upper threshold

Lower threshold



Trigger system7

TRG

ID trigger

OD trigger

GPS-1PPS trigger

I̧D (or OD) trigger
ÅATM outputs the analog signal

whose height is proportional to

the number of hit within 200 nsec

(HITSUM).

¸GPS-1PPS trigger
Å To calibrate absolute time.

Å Also used to monitor PMTsõ

dark rate and gain

by flashing LED.

¸Trigger module (TRG)
Å 8ch input at maximum.
Å Assign event number.

Å Record type of trigger and

trigger time with 20 ns resolution.
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Data flow8

ATM
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Hardware Event building

servers

Online storage Offline storage

& computers

Data readout

servers

DAQ control/monitoring server

¸Data readout
ÅRead data from boards.

ÅSort them by event #.

ÅSend them to the event

building server.

¸Event building
Å Merge data from

data readout servers.

Å Store them as binary file.
Å ATM/TRG and FADC

data are separately

saved.

¸Online data monitoring
Å Online histograms and

event displays are sent

from event building
servers. 



DAQ control9

¸GTK+2 based program

was developed.

¸Run control window
Å Run mode (calibration etc )

Å Shift name, comments

Å Trigger configuration

Å Electronics configuration

¸DAQ status window
Å Run status

Å Status of computer nodes

¸Trigger summary window
Å Trigger rates


