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Commissioning and Upgrade

m Array Control and Data Acauisition (ACADA)
System to be integrated to the LST-1
computing system.

Hadasch(ICRR)
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- First integration tests and commissioning
successfully done in FY2023.

« LST IT experts (ICRR) and ACADA experts
worked onsite together for successful
integration. Servers were prepared in
advance remotely form ICRR.

B [T center is being prepared to connect these
three new telescopes (LST2-4) to the network
and all necessary subsystems to control and
steer the telescopes.

Each telescope will be equipped with 2 high-performa.c_e servers with 32
cores, 256 GB memory and 3TB disk space each located in dedicated
contalr][ecjs (Drive containers). Offers for these machines have been
requested.

Control and Management networks were getting extended to these Drive
containers for regular operations.

m Organization of hardware spare parts to keep the IT cluster running after
end of lifetime of certain machines. 13



Gamma Imaging

Mazin, BAXTER (ICRR) Corenter Toscopes

» We have developed a novel hardware stereo trigger system between LST-1 and MAGIC,
which is capable of handling events triggered by any-two out of the three telescopes
» The system contributes to lowering the energy threshold, further improving the sensitivity

Joint Observation with the Hardware Stereo Trigger o cta

of the IACT system o Important update from last year
A new hardware Stereo Trigger between '\
MAGIC and LST

MAGICI

ﬂFirst Observation with the Hardware Stereo Trigger]
>

Test Observation conducted on Crab Nebula (Nov, Dec.
2023)
» Data analysis performed with dedicated pipeline

gammaness > 0.6, zd < 30 deg

Peillk: 73.33 GIEV HaSIT
—— Software ]

dli1_M2.Run05110912.h5 (13.950 min)

MAGIC L1 signals

2000

=

o
'
s

LST-111 signals

H
<
Number of events
=
v
o
o

: » 1000 Peak: 92.00 G 4
MAGIC CH 5
< _’LST 1camera M
. 500
WS R » 102 4 2d:27-30, az: 262-264
£ [ HasT (all 3) 0 | | . ) ) | .
> Signal MAGICII L1 _ ST1 11
— *l TB |e— [ HaST (m2+Ist1)

Number of Events (after image cleaing)

TOPO <

conversions

MAGICII L1 ™ = [ MAGIC stereo
LST-111

= T T T T T
— T T T t _g 5.0F
1 2 3 4 5
Electonic interface Optical interface 2 10 10 = 10 & 25F
0

Intensity [p.e.]
25 50 75 100 125 150 175 200
Reco energy [GeV]

Confirmed Lowering
Triggering the energy threshold !

A
g

14



LST@EM@S | PM:E:J“J_) l/ﬁﬁ% =i, %)1|(ICRR)

BaY: TADEERE
- BERLOES. AXSOEERSEESIT. | - ~1%/deg OERERFMN

o —%SiIPMIZ T3 & &t - Y—ZRY—FHAMAATT )Y IEET
- BIFOPMTEY 13— L& alEem INA T REBEZIE

SIPMEY 1—I)VZRFEL. SIPMOD%RE | - gisrilieps
RS CHRETS M K DIREEFEITH

()

- SEEDREIE. 712 DRERHERIERD 5° ST ;
FFEE ORI B ORFE I S
fimaviziiiiiico o T
A IR L I
TeTte te g
1~ — T X |
5 2 T 3

Temperature [deg]

INATREEEZ(IERRD /M7 RAEEDREZEL

1 y = ,
SR AHER EY1—L05ERTER T OREAKEE )
<
SRR ) .
- ESEREEL DD /ULAIE(FWHM) Z3nsTRE I SN ER .. =2pRYi 2
- BRI —Y3VICIURINRERZREL., EMETHRIIL e
oo mEB_ S .
e 1
¢ - e o | R3,C1E/0L20E
I » ¥ al W i - | oBaf%
= ! |

(V=2alb—r3vy)




LSTHZED 7B —T« > B da
FIE(MPP) Eii
® |ST-1MHEER:5E(Cr, Al SiOy, HfO,, SiO)DFEREMIA—T 1 VT ICHKY BV RETER - TiHEE
® /[E(Cr, Al, SiO,, HfO,, Si0,, HfO,, Si0,) DFREI—T 1 7 DEAFEFHA
- RANZEOAE L EEBREDOKRE - TRV —EHEDMEER L
- THEEDRRIE SR DR - SR EEZ RS U DA DY
o 20F LI LMERATHEV\WRNRZMIFISZEZIHD

SEDIRETO TEDIRET
RFFER(LST-1) TFRINSRAR(VI2L—23D)

H ) : H 0 0
T ST SN NI SRS Sep B &(nm)

...................................

16



St
» Small-sized telescope started production of the first telescope ima

“*Nagoya group is in charge of SiPM for SST camera.

4+ 50 SiPM modules (1600 channels) were delivered to Nagoya
*Nagoya group prepared accelerated lifetime measurements

4+ Thermal cycle (-20 to +80 °C, 30 min, 100 cycles)

4+ High temperature + high humidity (+60 °C, RH 90%, 1000
hours)

4+ High current (by bright background light)

4+ Several modules (~200 channels) can be tested at the same
time vin

D i ' i d d l
ERRSINARNIN |
0 el L = [~ SiPMs are biased 0 Ml U0

SiPM current is monitored sequentially —
via voltage drop across load resistor vread

CTA Small-sized Telescope
17



cta qs:
cherenkov telescope array
- Institute for -

» Dark current of 64 channels of SiPMs is measured for moreTaJIma
than 3 months
¢ 10 out of 64 SiPMs show multi-modal behavior (~10% jump of
dark current, this is also negligible)
¢ One SiPM suffered x10 dark current increase after 100 days

4+ This probably does not originate from SiPM since it shows resistor-
like V-l property
* Dark pulse measurement is underway to verify this hypothesis
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CTA Small-sized Telescope 18
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