Letter to staff from 1 July 2023 (3-lingua statements)

I want to emphasize two critical points I have shared with our staff for many years. Firstly, if you make
any changes to the detector setup, including electronics and DAQ, it is crucial to follow up and analyze
the consequences of those changes the next day. It is essential to keep track of what changes have been
made and to plan experiments systematically to understand the cause of any problems that may arise, such
as detector failure (ASNT), increased detector noise (second and third channels of muon detector), or
unexpected natural phenomena (the absence of TGEs at Zugspitse).

Secondly, time is of the essence. We currently have easy access to stations, so it is essential to repair
detectors promptly and efficiently. Winter is fast approaching, and we will not have the same
opportunities to work on the detectors. To illustrate the importance of this, we can consider the problems
we are currently experiencing with sensors on Aragats and in Germany. Let's work together in an
organized, fast, and effective manner to address these issues.

51 Xo4y MO4YepKHYTH JIBAa BXKHBIX MOMEHTA, KOTOPBIMU 5 AETHIICS C HALIMMH COTPYIHUKAMH Ha
MPOTSYKEHUH MHOTHX JieT. Bo-TiepBBIX, €ciii BbI BHOCHTE KaKre-JIn00 N3MEHEHHs B HACTPONKY JIeTeKTopa,
B TOM YHCJI€ B JJIEKTPOHUKY M CHCTEMY cOOpa JIaHHBIX, KpaifHe BaYKHO OTCIEKMBATh U aHAJIM3UPOBATh
MTOCIIEAICTBUSA ATUX U3MEHEHNH Ha CIeAYIOUH AeHb. BaXkKHO OTCIIeKNBATh, KAKUE N3MEHEHHS ObLITH
BHECEHBI, U CHCTEMATHYECKH TNIAHUPOBATH HKCIIEPUMEHTHI, YTOOBI TTOHATH PUUYHNHY JIFOOBIX POOIIEM,
KOTOpBIE MOT'YT BO3HUKHYTh, TAKMX Kak 0TKa3 erekropa (ASNT), MOBBIIIEHHBIN IITyM JIETEKTOpa (BTOPOii
Y TPETHI KaHAJIbI MIOOHHOTO JIETEKTOpa) MJIN HEOXKUIaHHBIE TPUPOHBIE sSBiIeHus (orcyrcTBue TI'D Ha

Hyrmmmute).

Bo-BropbIx, Bpems nMeer pemaroriee 3HaueHue. Ceifuac y Hac yA0OHBIN TOCTYI K CTAHIIUSAM, TTOITOMY
BaYKHO OTIEPATHBHO U KaYeCTBEHHO PEMOHTHPOBATH NATIYUKHU. 3uMa ObICTpO MpHOIMKaeTcs, M y Hac He
OyeT mpexHNX BO3SMOKHOCTEH /I paboThI ¢ AeTekTopaMu. YToObI MPOUIUTIOCTPUPOBATH BAXKHOCTD
9TOT0, MBI MO)KEM PACCMOTPETH MPOOIEMBI, C KOTOPBIMU MBI CTAJIKHBAEMCS B HACTOSIIIEE BPEMSI C
nerekropamu Ha Apararie u B ['epmannn. JlaBaiite paborath BMeCTe OpraHM30BaHHO, OBICTPO U

3¢ (heKTUBHO JUIA pelIeHns dTUX TPOOIeM.

Niqnud &l pingoty Gpne Juplinp Y, npnip tpljup muphitip jhugned &l dbp wbdbwljuqih htn:
‘Luify, et nnip nplk thnthnpjunipinih tp jumwupnid nbmbumnph jupgquynpnidbtipnid, dtpunyug
Laupnbhlub b DAQ-G, puwn Juiplinp £ htmbiy W ybpnioty wyn thinthnpuniynitilitinh
htimbwbpbtinp hwenpn opp: Guplinp £ htimb by, et hoy thnthnpunigniabbp Go jumwny b
hudwlupguo apuny yubwynpty thnpatip” hwujubwnt hwdwnp dwgnn gubjugwd utimhpbtph
wuwmbwnp, hbswhuhp tb ntmbiumnph pouthwinidp (ASNT), nintiuinph wndnijh pupdpugnidp
(Wninbwyht nimbjuinph Gpipnpn W Gppnpn, wighpbitipp) ud wbuguutih pbwlub tplongpitn
(TGE-ttiph pwgujuynipynilt 8niquujhgtinid):

Bnypnpn” dwdwbwyo buuib B Ghpjuynidu dtbp nibkip htipm dnimp nbyh uyubbtp, niunh
Juplinp £ wpug b wipnynibwgtnm Yipuny yapubtinpngt) nbmtuonpitipp: Quitiop wpugnpba
Unnbitmid E, b dklp Gnyb hbwpuynpnipyncbiittipp sbiip nidtibw nmblumnpbbph ypuw wphuwntne:
Upw Juplinpnignibip gnyg wmuyne hwdwp dktp uipnn Gbp nphunwplt; Upwgquoh W
Qtipdwbhuwynid nntiunpbtiph htm juywod ninhpotipp: Ghtp dhwuht wyhaowmbip
Juqiuytipyyws, wipwg b wpynibwytin jipyny' nuotine wyu painhpbtipp:

1. Following up on what was done yesterday is essential to ensure safety tomorrow.



To guarantee safety for tomorrow, it's crucial to review what was accomplished yesterday.
To ensure safety in the future, it is essential to evaluate what was achieved in the past.
Urto0bl 0OecIieunTh 0e30IaCHOCTh 3aBTPa, BAXKHO CIICIUTH 3a TEM, YTO OBLJIO CHICIAaHO BUEpa.

UYrto0Obl rapaHTHPOBATh OE30MIACHOCTh HA 3aBTPa, KpaifHe BayKHO TPOAHAIN3UPOBATH TO, YTO OBLIO
CIEJIaHO Buepa.

Urto0bl 0OecIieunTh 6€30IaCHOCTh B OY/IyIEeM, BaKHO OIICHUTH TO, YTO ObLIO JJOCTUTHYTO B TIPOIILIIOM.
<twnlbyp, pt hty L wpyt) tipty, juplonp £ Junu wtuwbgnipyniit wwyyuihngtne hwdwin:

Juwnjuw wiyunwtgnipniip tpuphuwynptine hwdwp puin juplonp E ytpubug by wyb, hty umwpy by
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2. If you don't address issues during the summer, you won't be able to fix them in the winter.
Taking action this summer is crucial for ensuring stability during the winter.
Addressing any issues during the summer is important because they may become impossible to fix in the
winter.

Ecnu BBI HE yeTpaHUTE TPOOIIEMBI JIETOM, BBl HE CMOYKETE PEITUTh UX 3UMOH.

[IpunATHE MEp 3THM JIETOM UMEET pelIaroliee 3HaueHue 1T 00ecredeHus: CTAaOUIPHOCTH B 3UMHHM
HIEPUOA.

Pemrenne mo0BIX MpoOIIEM JIETOM Ba)KHO, IIOTOMY YTO 3UMOM MIX MOKET ObITh HEBO3MO)KHO HCIIPABUTh.

Bt wdunyw phpwgpnid swinpununbtwp punhpbtinht, wygu adnwbnp skp jupnmuibm npubp
ki
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1. ASNT horizontal muon option and optimal configuration of all triggers.

ASNT is the most critical multifunctional ASEC detector. We made it with Hovsepyan Gagik in the early
2000ths for Solar neutron detection in collaboration with Nagoya univ., Yasushi Muraki is part of a
worldwide network, seeing the sun 24 hours. The detector on Chakaltaya seems to see some significant
enhancement from the solar burst; however, the Aragats device didn’t see solar neutrons till now.
Nevertheless, we detected many solar and space weather events, including the Halloween event in
November 2003 and the second most energetic solar proton event in January 2005.

We made ASNT much more sophisticated than other network detectors, including the energy estimation
possibility by a 60-cm thick scintillation calorimeter, that allows for the first time to measure the energy



spectrum of the electrons and gamma rays from thunderstorm ground enhancements (TGEs), finally
approving the relativistic runaway electron avalanche (RREA) model. Thus, ASNT became a major
detector of high-energy physics in the atmosphere. We want to reveal another essential option included in
ASNT triggers 20 years ago: horizontal muon detection. Muon physics is my native topic. I started my
tenure on Aragats in T.Asatiani's lab.

Now atmospheric muon spectra are attractive in fundamental physics aspects (neutrino astronomy) and
many applications (screening of machinery, archeology, and mountains).

ASNT can measure muon flux in a zenith angle span of -0.5 — 0.5 degrees and -2-2 degrees.

However, 20 years old electronics have two drawbacks:

The old FPGA frequency is only 10 KHz, with a cross-talk of 8§ measuring channels.

Thus, when playing with count rates (from second to minute) and with thresholds and trigger conditions,
we can fulfill options necessary for HEPA and muon research, see Fig.1.

As we can see in Fig. 1, lowering the count rate of ASNT didn’t help stabilize the detector, it again failed
twice a day despite the count rate decreasing from 18000 to 13000 for each of the four separate units of
ASNT. Previously made, increasing the sampling rate from 2 to 10 seconds also didn’t help, possibly
because joining time series from 1s initial time series stored in FPGA is made on the online PC.

Thus, now we should test horizontal muon selection criteria to revise the options we examine 15 years
ago for the Ph.D. work of A. Reimers. I’m attaching his thesis, where are all the count rates and options.
However, selecting muon events is also done on an online PC and didn’t affect the FPGA burden.

Thus, we should lower the count rate of all eight detectors to stabilize ASNT; please, check with the count
rates we used previously in Artur’s thesis.

We must determine whether the FPGA or the online PC caused the ASNT failure. The software triggers
are programmed on the PC, while the FPGA burden does not depend on switching or deleting registration
of horizontal muons. However, the burden of the online PC does rely on these factors. Therefore,
accurately identifying the causal relation is crucial, and changing options without pinpointing the
responsible part of the system is pointless.
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Figure 1. Lowering the 20s count rate of ASNT by enhancing the energy threshold of 60-cm thick
scintillators to 10 MeV (21-22 code).



2. Tuning the Muon detector

After changing the power supply and cabling, we again have “outbursts” in the second and third channels
(1 cm thick) scintillators, see Fig. 2. Please, recheck the cabling and connectors before changing PMs and
electronics.
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Figure 2. Is time series of count rate of muon detector. 1 and 4 3 cm thick scintillators are stable (black
and green); 2 and 3 scintillators (1 cm thick) are noisy.

3. Zugspitze SEVAN: small than anticipated amount of TGEs and Radon progeny gamma
radiation events

Height and stormy days on Zugspitze promise to reach a harvest of TGEs as on Aragats,
Lomnicky Stit, and Musala. However, we registered only one significant event. Furthermore, the
Radon progeny gamma radiation events are negligible despite being measured with EFM-100
sensor disturbances of the near-surface electric field (NSEF). The number of TGEs depends on
many poorly understood weather and thunderstorm characteristics (temperature, due point, wind
speed, the height of cloud base, etc.). In contrast, the Radon progeny radiation is relatively well
understood in the framework of the radon circulation effect discovered on Aragats.
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Figure 3. The one-minute time series of count rate of Zugspitze SEVAN. Black 5 cm scintillator, blue
NSEF disturbances, red — distances to the lightning flash.

At first glance, we notice large fluctuations in the scintillator count rate.

The mean count rate is 20,000 +/- 1610. Relative error reaches 8%, which is relatively high.

The day-night changes due to the temperature effect are apparent. Correction to temperature should be
done when the temperature readings are included in ADEL

The NSEF disturbances are 2-3 times smaller than on Aragats. Is it an orographic effect or poor
calibration of the EFM 100? This is an open question.

We see also near lightning flashes (less than 1 km distance). However, corresponding disturbances of
NSEF are smaller than on Aragats and Lomnicky Stit.

Possibly, by introducing the temperature correction or stabilizing the inside temperature in the hut, we
will be able to see more events with Radon progeny radiation. In Fig. 4, we can see an example of such an
event.




— o 1
E —_ - L
= 5F E i & W
3 2 = i
g 20F= 4 o= |
© o Q
B 5k 2 O 1.72e+4 |
Aa I 5 I
10F & -
5 3| 1.70e+4 |
[0
5F 5 -
oE 8 1  1.68e+4 |
©
£ L !
SE® -1 1.66e+4 [
fu. L
“10F § 3 -
=z ~r L
15 | 1.64e+4 ;
5k i 1[0 LY
-20 | 162e+4 [ | L 'H ‘ v \
| ' | " ol i Al ] |
-25 -7 i ". ’ 1 1 lw i\ ‘l 1| ! | !
! B o MULA IR ‘
a0 o Mo T g ‘\ 1/
L J . h
-35 I L | 11, ATk i}
| 1sser4 Akl 1 11 gl
-40 ! 1R i
12 L 1.56e+4 |-
-45 BT [
-50 -15 L 1.54e+4 1 L L L 1 L L L L L L L L L L 1 L L L 1 L L
11:45 12:45 13:45 14:45 15:45 16:45
June 30, 2023; Time (UT)

Figure 4. The count rate increase due to Radon progeny radiation lifted in the air by NSEF.



