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UhIT ¥.9.

S dAIdls 99% “BIaSA Holl”

U d% ShiAqUUl “FaTerd (fAg]d S1daira 3i3) MelHe gha Jed’. Sohacia - dth UhUT &.2. Uche hid chl
TS I 8 “3iIMchdl @d:’ (T0rd) 31Te, ST 31 Uas 9 g TOId I shiedf-iah 31Ta.

U JATH! ShedHT GfdAHaR 5 il 3 [TUSIdURIA U ShI&uaTr=aT YT dlicheh URUITH #gULH Higo!
.

e g dheflel Taer fAdfera dhes b et uig Mord i shgRuuTies 3mes 31Tt fasyr Saard &t & s1fde s
IYIE & AL 3chdie, S8 i A Fmefiaadts 2023 =1 uermd ey ad:

ARgror svarardl @g agrT

“gFaTerRt<l RGHT A TEIAHTAT Shaed 1 2P 3Te,” G helIHT (U BUIaTd, S47STHA H2MY he:
DESY % &7aRa 3iTgd, o1 iq3iia—acs Jo31dId] sior-dlgeh hUF—1979 Hed TUH 3T e,

“FRd FHoil 1GA-TAT Tdld GHIIAE 3iTe. Uarlf<l a¥gHIA Hae3 STl Hvi- Iacs Id.”

(2023) U I HISTUI Sdch SholUT T STTe?
Sita: R qrsha

Jde g WEHAT I&IAMTAT 99% UTé! STETaeR 3Te.

SHAHIT © - T UhIUITd I &. R, dTfcdeh YRIET G3fddl chl Ueleh §1h @ TN ST3lTcHehdT d: 3MTg o Jfad shid i
81 99% eIt gRaeit 3iTe.
31 E TR

2.~ guzAlegme 99% JHoll St “ATgiail gid” SToT Sii ShfIquur YfeAigR argd Al Sird.
3. IXIAMTAT TUTd U 9 Sit 99% ol gaiad.

2 99 AT “ERga3edT Foigr’ desf aard.

Stegl i AR aiTesed SiTdTd, degl &t fRARifad ohed SiTd 3 Swei=g (3agi-) =1 FUTd AhRIHS fAegfd
AT TGl SHTUF ATcchicd UehdIchUT 3Tg & ‘GG JeheIheurrall (STShHTA shH) ST0T I_gHATTRI Heiferd
3Te.

. e )
ST
t
UhIUT ¥.[C.

gl S (FUTaRoT)
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f¢t TR M1 Al UhRAT aATHE (SHRE, RIS, T1%) IEHHIRAT Sl hidld 38 geod

q\m&, gl TS GfeHT SA FgUTdTd.

ST QRIAT Sl &Td e AT “ERaciedT Suier” TAd gaid 3Te.

I et UehR (3arelH, RIS, 10T 213 GfeAt) AT efdd Uehe =T AhRIcH fAgfd simafala Sei-wsft

AR JUTTGSIAT g ehIHTdA TR TU! HIOT dTcchled Uehe gIdTd SR =T hiAduul FiT Uehdieheuma
‘RUP AHd K.

fAUTSTAUTYT Uos ehTeuaT=aT TITTaR ST 3Tg.

it UhRIALS TEIHT Thich Uehe IO S I-<T a¥HTH Wehizall AT Hefdd irad.

freentl: fet sifedcard sreaTen Terda qRIAT IOt “graaiedr Fordl” el 3iTg, fafay gfdetarga Aiferd
IRAfdeh TS TSRO ATT3ThdT AHG-al.

UhIT ¥.R.

e e

it ST 31 2Tehd ATslId I YRl

Gl ATEAAT YT A Ichsleh ST d<aATAT ATLHIGA ElehTceh URISTUT ched Td 319 f&g dd <l fagm &
wEqut f3Hd oig & siiaEuary gohel ahd: it Siftddra 31y 31ehd ATgid.

(2024) STeh Hex YANTHT “<gfeAT YRy ufges! siareh AaTel!

et g i [Agromar ga T4 At 33fad, W 31d Hex T slaerd! geard Gataa.
Sild: 99 gl

STch Hex 3 TRNTIAT ST “feAT goh” FgUH Sieseed ST MEHes el THIUNd SUaT Ad 3Tg, AT
31 AU fEe¢ered=an aredn HdeTaltaddg, =il shiAduul arer YHTUNT UiRUITHIAT ¢ gRehe” hdTd.

T YANTIHE I5Teh T OISt Yl thdes dfcrich fessii-g oY Wel-g fohaT Jygi-adasit Hquf =gfaesarazft
Qeh HYUT T Hare Frear fedd, St difcdieh HeheusT Ueles S&g fehel (“omredn HRTi=aT sSReiuer feen”) &1

g “PGI Harg IS TR a3t 0T Jald Ag<ard Fgurs! dichlsd 3i-ch i3t~ (frrsraa HT)
gied Jalg v STazdehdl 3.

Ul Yl (Fd N Gerfad) i@ feAIGR AT ‘GE7Id Jarald YUl Ses@a! Sid.

feRYerTd STTa S11foT wguA =fet Heheu T S1aY 3vad.
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UchUT K.

=i UGN STSTT:

feTt s reRare g1 AisT g/ 318, SR il anY TRTHe Ssstdef USD Tdde 7o irad.

lwmﬁéﬁummq@ﬁmﬂﬁﬂémum)zﬁﬁmw&s 31ssT USD gidl S11foT 3ieh sierey
SITd 3HTed.

o I SisuSE it sifsstdedt JUNO) - ®IM: =i
o NEXT (Jf¢Hl TerquRHe fa g4 TPC) - ®IH: T
o L 3R it sifegrdest - @ afavr ga

o KM3NeT (Rifaeh fohartHtex =Ifet ¢feseentu) - @ y#ey ggq

e ANTARES (31:-%AH! fa a1 =gfet feenty 37 sifed Tregrr-des Red) - @/ y#ey ggqz
o g o Rerqex e vermaiRde - @

o IS 2 HIM3MHT (T2K) TaquiRde - @: 5T

o YUWR-RIASMNHIS - &I TUT

o ERIWR-GIHASAAIS - T TG

e JPARC (ST W 31 Rieeex R shiieher) - &7: 57971

o [E-dHSISA GfeAl MU (SBN) at BiHST

o 3f3ar-a%s At sifssrdedt (INO) - @ YR

o TSI P SHisgrdedt (SNO) - &7 78T

o SNO+ (TSRt Al ilegrdest & H) - &I aT

o TS ISl - T B

o KATRIN (g fefeaw =gfet ueraide) - @ o1

e OPERA (i Utstare Ay gAeM-¢fohT STUReH) - &7 32 )/T1- Grdl
e COHERENT (chigic 3ATeeh gfel-=ferpard The i) - &7 g19s cd
o SR el Sffsgided] - & AT

o IRfRFY - @ 32

e CUORE (shRilSifHeh 3EUTSE SilegTdes] iR I8R Fegcd - &J: 3ecd!

e DEAP-3600 - &7 &7

* GERDA (ST f8éarez 3R) - &7: 52!

o HALO (gifad 3nfur &8 sfisgidedl - ®IT: ah7sT

e LEGEND (TS TaRe SHATH TeaRAe iR GfeAtord Saa-sitel f&eh - @7 g=rads &g, SH+1 3oy z1ar
e MINOS (R $uicreR feAt M §9) - &T: g-19es &cd

e NOVA (NuMI 3ifth-31: TR ve AUSR-) - &: 198 ©dd

e XENON (S &R TerquRHe) - &7 8¢, grads &g

IR, AT ATUEIT U T3 h 3[chd:



(2024) it IRGAA A fOy=mET=T UrT grexq Achdt
fagzmEfia 3e1 ieaIaid) srifeld aegHI= gaadi, sared I fahal FehRIcHe GRGAT-T JTeR—IdT GHIGE 3Te.,
Sd: 9 g

1 ST Y chl G TEIHA hISTIAR daesd HIT0T TehRIcHh 31 2Tehd.

“SIR gHel a4 @igl wdel oides a9 WaRes, 5t §ep HIST I 3iTe..., AR TEYU JTUIIHT T+ HHAh3TE
ST3gd 3iTe,” 3 3eldies 2el [Aemtiara fagzmes 9= d=igll, I7 duRd Saeh Budd.

JI<IT & 3ios¥g 3Tehd <hl g “/FG77” TR oo I [AHTSTHIIAT TTBSUATAT TehT SHTEh T Sgadld.
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ThRIH fagd YR (-)
STt T e

fareld YR URUTR gfeehia sgar | eHTcHen fagld R (+) & Yeh FAYd Hiideh UiRATT AT, Sf
ThRIcH fAgld MR (-) =T SRR 10T faveg 3rd. qunfu, Teh 31feieh arfdehgsar a4 gl 34T 3i1g <hl
¢FTcHeh YR 8T Teh MO =T 3img St siafHiigd T Rfdd=h “srder fhar “ge” <slaq, S AenricTen

fregd YR (3ag) gR SHfAeh AUt Hehe Bl

s UL U Higull Fgurst Ui (+1 faefd WR) SMfoY =i (0) ST cheeh, STTHIA! Sovare i (-1 faegld
WR) TRYHTT . SHF T TE&AT VT S SfOT [oreH fHefRka sed.

SR gulieh || ARRIHS fdeld ¥R (-1) a3fadl.

31U] BT hedhldies Tel-<dT YHTcHeh YR ATfOT TRYHUT HRUM=AT Sehae [T AhRIcHS UR AT AT
GRATT chedT STl fde]d YR § dde S7U] ST ST HHHd 3Te.

IueR 2024 & AR AL YhIRId FTohedT Yl SSIchales SIRITATd 319 ST MTed hl Sare i 37Ul A fekrch
HeHTUAhs ST, 2MehdTd STOT 37U] HEHIRG Wd:¥ fRR, Y §¢ TR & 3hdId. 8 AhRIHS fagd ¥R
(-) HULAT TS HHHd AT AHISTI GRIAT UG hed, A1 Ui Heh S48,

(2024) STTH G SRR gia: AT IAARH FT Foaei- s Rgiard get et

YT ZhifdepIRT T3 G Wa hie- JUHENS (@R Yahcr3A3ae- Ggdgot §ETeaT Jfkdardl get ahest e,

@id: SciTechDaily | Nature
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ghagl
TR, < WhivE oY - ah

SHAI AT IUTRAANRIG SR ©+ Jth IRET WA ayiHed) Wd-gufed g3 21hdTd, ot Yo g
hd h SAharel-T S0 TRAAURIH Wil 3Tad.

SHaCI Ith AL, TS - ThichARE! TXTAAT dIR hdId 0T AT YU o, ST Sere
I3 FEUIdTd, JTHE YUTieh fAgld YR AT S HHd YUlTeh Sherel TehRTcHeh HIRTH (-1) guiieh Udid
T9d1d. 8 Uees 3&d 1S dTfxdeh YR USH hid, STt Ueh difdch HeheUHT 31Tg Sil Tehl YU AT -
AT ATEIT T e g ohd, SATST AT “T=AT YRTRAT Skoiger Sifder” 3 Tefid ey SiTd.

AR SIS IFHSAT YUTich ThRTcHR fAefd MR g1 @R, wifdes Tea-t=an ufafAfdamiastt g
fAfedt uferdmr @ sifasmr o1,

g gege Rl midziies TWeur ST, ShRUT o ST AT 9ad, garare ufshd ufdfafea
hdTd.

AR MGR UfAAdT haedr AhRIHS fAg[d YR (-1) siaffad [ @@= g srqurics wRr=aT fiford
JUIATT U 3MTg St SHagi- esedral Thichid TRa-d ufafAfda o, St aaiad dhl ThRIHS YR 5™
T TS FSHd g S0 AT, UH: W< ISTTIS HHHd 3Te.

UhIU &.3.

SHdI - HY

gohare - Y AT g STURET Teh IGTUT g hl FhRTcH fagfd R hdlt @R AT 0T SfSHTSTdr ST,
ST AT TXAAT ITAT A feklch WRTIAT AT Hifchd fehar Rmgese edt aq e,

SO S, - JSST IO - HY HeATAT YehTTd, HU] chachT=dl Y-TcHeh WRTE e IGudTd

S Id! Gichd HTOT HeeTcHeh YfHehT 8T GRIaT &d hl Sherti= SIUTAT ST UrITHd 3178, o Jfad ehid
I TRRTHR fAgd YR (-1) WIS (+1) HHHJ T HTG34h 3.



UM U
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UchUT V9.

T
37qUTTeh fagld WIR

giei-t (+1) 7o #igvll i rareri=h st 3red Sil Hovd: fagd WRT=AT 3IYUTichi-l URHINT chohl SITdTd:
& “ 3y AT (+2/3 faela WR) snfo ges “gre @@ (-1/3 fagld WR).

=1 srqutier faefa wRi=aT TTfordta At ulkoms mieiH=ar qutics gt fagd ¥R +1 e gidl.

& U Shed 7o) chl TN AhRIHR HR U WIS HAHd 3T H0T FgUT IJUTU[eh, UieT-eh
GRS Herd S0l 3TTa2deh 3Tg. AT 7Y T chl ThRIcHh Slchdl HYUTich AhRIHS WR (-1/3)
a1 [Afddtean siafAfgd ge ufdfafee ot sirazae sre.

g1 dIAch YRIT SUS hidl ohl “ 3qUIfehed &7 (TT01d) HAHduo! TR ohid & “Uaes d” FgU A9 &b
ST S i “earerd (1Agfd YR 3IqUller) HiciHed Y aieid”.



UhUT (.

@ Y
ERAT-TRThNUT GrAH Uid TS ehRuTRT 0T shedT
IS UhUTIHT USRI, g THSTON AU glseh chl RIZH 81 Teh MO ShetT 31Te St TRa-T Sifieasdra deutd

Gefdd MieiAeh TaUgH Wda “JRgAr Ufafafda e, Sit SREH1-TR TRy Ul I ched-aT e THeH
&d i UehvoT 3.2, HEl TE hodt et 3Te.

SIoTY 310] 31fdeh SIfee gidrd, I SUhHIhIAg, thadhldle Meid! TE&AT dled. Hiei-eh Sa-<T a1 ared
Sifeadaiad d&fdd AT "Tdich! IS MHIGA Qg TRST 31¥d. G HeheuT Uieleh ST

ST WRIER “Zery” 01 Wdisl T ATeld d d FAHYIUUT TieTHeh ST 10T A1t uRITT o=t Uaes
UG TSR AT AT, FZIHST Ueh S hUT U - AT, STfees U Ea-1AT 3Gg7d SATf0T
TRcATehYUT HTaiAHt HTdich! aTélaft Hesyd gaT 2Iaumt Geh TONA shed T AT A5,

Siegl =ggi- Wi 10T gbaei-med faafeq giatl, degr @Ra- e Siftsdddt ot gia. arfaes drfdhar AmTiastt
SATFOY UeheuT 3.3, AL JUI hedTUHTOl “&RTT STIeAdr [ocIeny Ul JrH-"<41 Ar-gdQast, [as Y shieufeh
‘S Ur MY hled.




UchTUT R.

& IS AU poIdeaRTd

¢ shaes He&ifdd geg fohar Sidqiia G=-fRIary aegAT Saiadid gl shedHT e drichgH AosiehedT

Eﬁ[\wﬁmﬁm

YL dR - - GuRHlegl A IR gldTd, Yeh AT U Yeh fa3lTer dRT (FATAT a&gAAr=AT 8-20 UT) A
STg] AR TTh-T St SO IATAT MTe! HaTehNUT JTckdt AT dTed.

8 TR JEIHTUET hHT GEJH ey IR SIS ZaTth J-dTd d= 20 HR SEJAMTUET SR JEIH 3G dle

FWITIeR SN, § HeITd B0l Hg<dld 3T chl YUHIcg! SIS gaTth g1 dRT [fHda sruaail gmesear “sragail
AR SIS FAThUETT HSHAUU! dT3T 378,

WIS YRIE G31adTd dhl =i ar=ard! [d! Jefdd gaarRam siid Toarhyu gafdd:

1. 3ftq TITT: STasSIas ivrdia! FMedT ATATSING ISTAT IHoI- ATal. & A ITAd ARyl dd I
AT ST gid AT Sheu-aT A< ORIy hid, HIRUT 37217 94 ST H&TuN Siaid Isordr fAafor giot
3rdfara are.

JHTIOTT RIGIAER “gaeicsl Foif” GiAIGR aTg Sl SiTd. Uehiul ¥. JUS ehid hl il fEdera
ATEI.

2. UHIAT SHSHHTET SMHIG: IS dT=TIRI hicH IcdsiH AT gid STTul, edr = Juare faigudd, 8 gafad

3. gfRysor 3nfor gdiaaT: =ggia ar=ai<h URYHUT A=A M= IRgAMTIRIA Wdd Siieard Fieor giaa

4, PRI FUTAROT: I AT PRSI HFWIIERTT IUTR FUIARUT, ATeAT UE §oaTRi Tgdstad, at
&M ST d TSRy Ul geaiAeieas Toed dder gafad.

UhIU R.%.

LiGKIE]

< dR, FOMAGRIYATIN, Hdd HH JSHTT ATHMH S3adTd of i icdd a&gHqH Jiid 3o g1 SAMS
gid a1 heu-aT foRty ahed.

=gt dR guReegred e PR 3 o g, qareret e SFTUT dhae HTel §oTR Hica
o, RIS qRETT ITUHT ATUE SR hHT 318 ST Td I&IAM dd I U-IdAT STl gdeidd
ST JTaferd .




UchIUT R.R%.

UTehTRl ISl ATal

I AU Thici-T IcSi- AT id ST o JMTeIdT 1 JuarAT fdqudd Ulgaedr AR1eTur ehed Tiey 31Tg,
TS T GHTT SY-H TR U aifichd ched STTd.

A gIUl SATUT ThicTH IHSIHTET T TehAdUUT GRTET &dTd chl TR Jord: 31-thidi-eh WXt g, =IgiH
dMATehgH ScHTSid BIUTR ehiUTds! ThiciH <Al U=t aTdrerUITgA Igddid o fagd fsrmad gia s

UhIU R.3.

RO Risam s A

S =T St fihd 31 Fgeeh STTd d AT ITdTaRuT 3T S0 Sidiid T ATal.

TR frovaereat deruniaegs ued (3T fhiomR =ggia dR) =1 uRYHUT &1 31 dTe feda it aafad i st
R 31T d Tl BTy UITUIRGH W 3iTg.

UhIU R.¥%.

HWTTeRTd FTYIdRU]

SURET Teh QRIAT FgUTSt Y dR RIATaR FWTTderTd [Ahfid glard. =ggi- dar=aid ¥ giul i< heurfderTd

STIST =G =T qIdTeR0T “~g2/- d-a, aIdTaRUTdles SWIdT hHT gid dR STid a¥HT SIS T hiaH
TEdl, ST =g =T UE §iuT IAT0T thict-3chei- 3ATudd shit gt figm 4.

Uh U R.K%.

gcac BRIISH

FUTIRTAT eac SRS fohal “URd =1 Jugrar foig” AYA “Teprzr ged T8 8t heuHl dlidch giehlTd
I aire.

JWTAT HTOT UehTal § Hovd: faeld UHR 10T eiferd fagddachia Ufchaiean UehelehiUleR Saaie SdTd.

U, =T dR SATf0T peuTfdeRi=ar MY IS0TAT ST HhrRT IS SHTE T Ad TEATRYUT
ATATERUTd fagld TR Uehdlen3uTT=I Hrd STHTd Gafedl.

RIS Sfedrd hl peorfaer SMfor =ggi= ar=ain HaH Javd: ‘K0T [Agfd THR TehdIeheul HAT JATadd ehHt
gIoa= uRHYIIYA hadT SITat & oI RiT & <Igi fohdT hRUTIcH sohaeH/Miei- (520) TgaauTRan “3has
FRGATT’ U &aldes SiTd. TR, TR gad: siieamare Sfor sigdia a-d, Sfor ardg, SifEdagi .




UhIU R. %,

pWTfdeR SO I qr=UTd o AT 3T 3 g Sd o AT 1G] ATATERT 3T, A0 T, TOrdTe a1
IR RgIREY #7ed uRRura giard, Tep Mord T fardt Sit “GHTed oo 3’ THIAE ohd.



UhITT R0,

YURAIGNT STaca 31

URAICETET hiohSH IUTRT THT BThN U ehicCHHEH TEIATIT ATCchd [AWH a1 STHad!. STEeid d1g]

AR 1MUY HB ZeaTAT 50% &I SR STgR thehey STTATd, chloht gIUTTAT TTRATAT HA1e<hid aTgur=it
IEIATTAT JAAd TS & hHT gid.

ITe) thehoedT dTg] WAL HTAATHG STicadd UTdichl a1¢ i&dd, @tg snfor Sifiee Jujuchiers fafay sie
ol AfAdg. J1g] GRi=A1 @S STicaddies gl ATceh!d d16 ATl JEIHTHTAT ATcehld ardiaft
Sead.

GuRAIegT YRR 18R hehodedT aTg] WIS TXaTHG STicadT STfOT AT e TEThN Ul JiTdIes ATl
Sirguft I8 .

fa T gfEra choyat THUe QRrE:

YhIU R0.%.

TS ATh

UG dOR TSl ST FAThdT STaad- R (JATRIAT “STUTa{l dRT” SIS Sarthal Jod o
dRT AT TR gidra) Safadt i a1 uRiediaes Uder geg hHl Sgg! sTudrarceh I=I a&gA JHIAE 3Te.

fAteruTTeren QRIa gafadrd oht JuRHlcgT sITs+ SaTthd a¥dH JTUET sd SR 31Tg fSiddh shlohtd 2iesedTt 50%
ST URUTAEEY JUfeld 3rbes. Ydies QRIA &2iddTd <hl g SIS 8aTth i<aT Aifad dutfeaar sfor &
JATEATER MYTR & TRIATTIET IR SR GEJA FHTAE .

G SHITTRITS O Ged-aegHT TgHa AT SITHICh Taldehl- AATiGd FAMI, d<aoi- Hgolyul JTedT
“TTT STICATT- oTTH YT STISUIPATE AT 21 3Tchd ST UehUT 3.2, HeH JuiH hed 318,



UhIT R0.%.
€ b slfchT: hHl g T QRIel

GMSHHARIATE SIS SAThaT MHT-UHTH Sdiid TXEHT 3@ RIfFd ohid, ST o+, I=I-a&gH T T RH-
T 1G] WA deaaT 3T,

AT, Gahia SifehTT TeamT STdeaT 31T gafadt ch g MO ThiBT 3rgeh 1. Jahig sifeh ot guRetegt
SIS SaTthd ech!d & <] NI URYHAUNAT hd e Gayeh1g T3 gIR HTg 3ehd gl Ufchdl. SR SIS gaTthd
IEIH™ TS SATUTYA ey 31d R 8 3R Ty A9,

YeIhIg sifchiT ST Hgeta 0T hrierAde g8d d galad ohl gurAlegT sie- garhAd e Ucier geare JHTof
e axgam™TeR TR JTUfeia SIAHATIET SR HHT 3T, SR T UHTUT WRIER IGAT JEIHAMISAS
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