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fafervor Heedl g @1 A vAuHl W U Wil gl #1 wHE 9 | 99T S qFd e | S G-
AL Tt @1 IERF &9/ vau=E A 4 $- v e &1 wafie dd @ S e | 39 99 |7
femaren @ o TerTeT- e SR 9 s Ae el AMEH < 99l © 139 M A e 87 fEia $ qe4 4 31
T FHVEA 1 I 3 & o7 U qeeiieb! ¥l (A i 31 2 | U5 (o= el |, us Bie el % IR0
% H19 THUH (HTele Shel W A Hid F3d 8Y, I i+ TaU=Hl T OH Fhelt &1 S F3 % [0 e TR1-
- oIS (Trueten) tie? FvaEH #1 M &1 8 | 399 SelEl, T ©1 9e4r 4, 1. M 3R 3% qedt @
TREACAAAS-AMAF A A T IHT TS |

i, AT (731 A AgHEM & 31 IRERE &5l § qAeaqel YHE A9E S #e? 3 FdEse
qfReer | |l T aiet & |12 qeArT F9d g, 1. e A Tk e aftued A 1 =R | s
e, faoie =9 |, el Sewfae A Mida (S=mEuadey) & faet sevufiea affa aleew
(THARTAICH) T {49 €1 A AR 34 | I G4 3 B | I [ZIele BHAH, THd [ZIele Thier dR 0%
Ueel FIHSH 1 IIH F9F ISTS & [AedR I € | 29 fEeafid aied § il 5o R s A F10F
q1e T AE A oM %1 &1 © | 38 A, AHAAS AL A (51 & HIq 998 T 4 3T F1 % o T %
STfad & 1 S9E T A R 61 2 | 39 9o A vt MATHUSLA fedee &1 ST %9 39 01 &1
ST % R @l (=2 | 2T o o S qe Al F e T 2L S He SR Fienze? wiidw & an |
B FHEA T ACL QM H HE Q0] AFTET (=221, Fored 37 31 STreie &¥atl o o= AIfed T2l 1 Ol =1l |

<1 A = o ST A A9E e wierE At (dvaua) TRgee 1 St T
Gret 3 fore it € | et yetier (e A SuauH 1igel 1 aHE, 6o & 4 S lEst 19el &
Ha¥ % |12 1 3 TR &=l ST i € gl T I00 S 3, ST Hed Sl Tel S Sce 99=m
¥ A FelaR Ieeie AMfe T HfEd 2 | I BT 1 g T 24 e e gl & 4 sy
¥ e fRep ] ] A 2 | ST S 1 e A AUEuH Wl % ar d e HE w9e F AF g { qe el
AR fo 2 | 31 IRl | a8 9IS Aeeiwied & M el M &1 FHET I ©- Fee aEs &
AL 31 ST, FB AR A< [T 1 AT, iR T A R dMiAl S E@ls |
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2.1.1 9. TH.%F. AT 3t SF HHE FR1 I e

g S 20wk § w@E T R o o = =i w6 oia g - st A e T e 7, any P
e

TH TG ¥, B9 o€ oied 9 9AHEA Le - Lm, Le - Lt, or Lm - Lt A 3W  10-10 eV 4 FH
FEHIA ATl o[- ATZE HEAEA F AR ATt 71T 16 - S el g2 1 3 :foh el & Iid Heaweiierd 1
AATA FAE | TH I © {6 SHUAE S S120=re ol g0 %1 3 :fobarretl =1 g argee anfed 2 g% e, 10-
18 eV & B ALl o folT 3771 ZHA 9Tfe T 71 M MEiRa Fed € | T, Afe 713 oid <o ST-aHi €,
A I TR AR S20TF UF 9,37 Gl Sl ATl SR, FAAfE ITH1 T RHIe [ i
TR, S S AT TAEZ A 1 FHSR FHYA1 S | T8 T ST & e i3 9B S{U=Edl 08 (2023)
101 H TR g |

T 3Tl @I 11 =gl e - FreR ol 2 =t st < Toran et = o st wierss 1 s e
el H949d : AMF Aisd | [fed =™l 4 T w1l § 909 Sq 55 F2 995 © | SiaHiiaa ™
{2l % @M= - AT F1STAFT F[Z AL S T2 % = 73 @R - (4 el o 1 3 sl F1 A F &
WWWW%,WWWWWLG—Lm,Le—Lt,oer—Lt@[%\ IW?ﬁWﬁ,
A S AT | 3= He1 gl S, AR, ARAFTE-SA 2 |, AFC-SAEs], FUATRE, 1i-
TS AR EOUHAISA FT ST F © S 3 I TUET % [0 ST, E209F, 3 SIgUAsl F1 ST F%d ©
R FHE! | B 3 A feArstl 1 ZFAA vife T Y ST AT IaEl S AgAM I © | T8 INEHE
ST A St oA I ST 08 (2023) 113 H ISR ST |
STl T oF T - STIER S T F A1 AREH 3410 d oot 1 SIiHd &4 1

<les AR Seots (TASTEEn) 1 < M (1019 GeV) T &9 foid s 1 a=ieq Teea s
va g HrEtal § agafa 1 E 2 | F-ostt g+ @ frsia @ vasEd # FEEE T 9 el -
oo A ATel A1 HMIE -0 FEA A B qehl & | B9 & TE- SATER Y& TR, AR E0=es &1 9% AR 934
w9 ¥ ITAFT F7 T HIIE]-Soois e a3 AIET HReq0] e a1l TR al Areel T Ficerst afads
T E | A TR 56 Aol SR 1 3R 98 - GeV FfEAl 9% A F FW, SR F T 99 Ul
HITES] 1 ST H ] A &AL S, S0, Had 39 FleAl 4 Haled © o1 AUIEI-HeT0] TAE 4l AMe Sl
% qfd T SRR BT STIA1 € | 023, dCP SR TSR Al MEwAEt F 9 1 FREe £ U ST S
o= 3 e F fETe 1 FE0T Al @ | Y, B9 4 SHUE AR E209% § d9ifad siws S Siea €, A
FIIAA A B S © | T I SU=E Ul Saes [ 4e (4 91 07 (2023) 216 H USRI A |
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2.1.2 SguaE, €2uees SR 20w & i [EAT FT ST F9F A At Seeta & I
YAl T8 T

T MEFHE |, 9 (023-CP) IaH & T2 A< e Uil Soeta & Iid Haaqelierdl 1 a8 & foly
-1 SEUAS S % Ui S209% TR % &= ST Tl 1 AR A T oF I € | gH I e i

Sl T 5 AR TF i H A 20T 10T % o o d1e(E -180° & 180° =1 SCP HIHI | #Il % %1

q F9 60% faFi & o So T dil ScoieM =fid F9 & o SEuag ik & 2u=% JF &1 uF 91d
AETIEHATE | TE NI AT [ 2 Hd I I (B s At 83 (2023) 694 A ISR EAL |
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with masses below 10" eV, arising from gauged lepton |

number symmetries L. -L,. , L. -Ly , or L, L. j -1

1026 - et 4 4 ‘1'

We study the sensitivity to new flavor-dependent long-

range interactions mediated by ultra-light mediators,

~

Effective i‘l!upiillg, G, i

_ We find that DUNE and TZHK may strongly constrain _
long-range interactions, setting new limits on their
coupling strength for mediators lighter than 10 eV.

However, if the new interactions are subdominant,

=

%
il
asad,

then both DUNE and T2ZHK, together, will be needed to

discover them, since their combination lifts parameter |

-
-
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[}
.
PR §

This work DUNE + T2HK (2)
f !

— L L

degeneracies that weaken their individual sensitivity.
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To know more about this see 1035 1030 10-25 1020 1015 1
JHEP 08 (2023) 101 or arXiv: 2305.05184 Mediator mass, m . [eV]
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Present and future constraints on flavor-dependent long-range
interacti high-ener str sical neutrin

Sanjib Kumar Agarwalla, Mauricio Bustamante, Sudipta Das, Ashish Narang
JHEP 08 (2023) 113

Interaction range, 1/ m’ . [kpc]
1

Neutrinos may conceivably undergo interactions with matter beyond o ot i

those contained in the Standard Model. $ I RABOA A I"‘ﬂ;"ﬂ -
el ' ;.

!
Flavor-ratio of astrophysical neutrinos can be used to study the new

flavor-dependent long-range interactions between neutrinos and
matter, resulting from lepton-number symmetries L. -L, , L. -Lr , or

L, -Ly.

Using the present-day and future sensitivity of high-energy neutrino
telescopes - IceCube, IceCube-Gen2, Baikal-GVD, KM3NeT, P-ONE, and
TAMBO - and of oscillation experiments - DUNE, T2ZHK and JUNO - we
estimate the constraints that could be placed on the coupling
strength of these interactions.

el S S R e R T R

= v
10+

Mediator mass, m
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Constraining Lorentz Invariance Violation with
Next-Generation Long-Baseline Experiments

Sanjib Kumar Agarwalla, Sudipta Das, Sadashiv Sahoo, Pragyanprasu Swain
Journal of High Energy Physics 07 (2023) 216

Lorentz Invariance Violation (LIV) is allowed in unified theories such
as String theory and Loop quantum gravity at Planck scale ( ~ 10*
GeV). The parameters governing LIV in the low energy effective field
theory can be CPT-violating or CPT-conserving.

We place competitive constraints on both CPT-violating and CPT-
conserving LIV parameters using the long-baseline experiments,
DUNE and Hyper-K in isolation and combination.

110 Ge¥

We find that due to access to a longer baseline and multi-GeV
neutrinos, DUNE has better reach in probing all the LIV parameters.  RECRLSESEIARE T gl ¢ | o I@;ﬂmﬁ ]
Hyper-K, dealing with only sub-GeV neutrinos becomes almost ’ ! fid ———

insensitive to the CPT-conserving LIV parameters.

The degeneracies between 6,,, §_,, and the LIV phases lead to the

deterioration of the bounds for standalone DUNE and Hyper-K.
However, when we combine the data from DUNE and Hyper-K thesey
degeneracies disappear.

We acknowledge financial support from the DAE, DST, DST-SERB, Govt. of India, INSA, and USIEF. .
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In this work, we explore in detail the possible :
complementarity among the on-axis DUNE and - f IMO {true)
off-axis T2HK experiments to enhance the | \/\ \
sensitivity towards leptonic CP violation by _ \ \
suppressing the (8, - §_) degeneracy. —\
z C o -""H-_\__h
E"m.
H-\""-\-\.‘\_\_H‘
\

We find that both DUNE and TZHK together are

P coverage = 50 (%)

60
50
40

needed to establish CP violation at 50 for atleast

CUNE \

s = * 2 TRHIK (JO) s iy .y

60% choices of §_e[-180° , 180°], irrespective of DUNE + T2HK (JD) —— . .-
T2HKK (JD + KD s—

the mass ordering and atmospheric mixing angle . R
in Nature. ; 0.55
{true)
To know more about this see:
Eur.Phys.J.C 83 (2023) 694 or arXiv: 2211.10620 _
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2.1.2 . I STH S S9TF TE F1 AT A
e Tl FfgAl, AR-FAAI H2&0] AT FAdH GREAEE AT Aisd (THUHUHTH) 9 UF =31 S
He (SA) Ffese 2 | T MgHE |, 1 ek RFEAl S gl Sl 999 eoal R F1 (TAUEdl) A €,
T HO1E FoH B[S ©FEAI FoHM THIE Y % FOT | {52 &7 FIiel- g 1ieml- E7E SEE $H 4 Hd
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faferoTe el =1 A I € | ~X0, 514 a1 ffea 2 | 3 o Rom- = o a1 1 AT $149-
9T ] HE ATl &1 4 THIHA F2 G ©, Te1 a9 (o T @d & F9 &= 1 100% & 99 AFEH S 96
g | AGIR, Tl Rl S8 G99 b (gl S0H & FHM T AE13] 51 FH F | TF HeqqU] HE0
A & o =1 @R $\mus Tried § | 21w FE A, v = |eE 9 - R Son F oo,
JAHATAIE Ush-od 9N 1 IMH B & A8, - wce SI0H-~fEediq HHE-999H F1 394 dH 0
R 1 JAT | 20% TF TR S qHale |

TH SIS-AMEM & FIei H [EEe H1 3ol T3l 1 A Hd ©, ST a1 qidl- J9 a1 4l fao
AR ARTER | A T2 T THA F Aled-Ea= REIE S & M 4 Aot F1 Feeeeness ==
eI Y € A S |, e w1 b Rl d F9 % {10 e - - [Hieel. gefemie s w4 Aiee T em =Y
STEl 9TTEl 391 &1 AfAFTH A Bl GFdl © | AEAF TRHel 9ol AR TR HE-+F & UF H91 & &9
H, A e AT AR & A1 8 F3 A Sty A [Ed & STHH G914 801 1 {5
FIE | TR S 5 Z A H, &, A, y & BRh,, SM 8 Z y § 0% I T T F 44 1 FLqHATE |
A |, i F1 @il F1 giages a9m & o, e96 $o S5 e et F1 e fF 2 S veaq &R
AoHUH % ST A % 18R T BRhrm THUH T 8 1qUH 9 % {490 #1 A s 4 dge @ @ |
A{A & TEAE S8 ARTAL, AR S TFHHI-33 %3 aUl a9 Sl e 31 SWIE ¢, Sl Z 94 % T™
S Biad FH | TROTHERY, A IRASHE FT-51$ (S8 4@ 107) 3 3-8 (S M@ 107) =20l 9
TR 3 H HeTH B0, Sl ST §ot &19 A1t &1 ST B a5 dl 8, THIFR HI AiSA I € | 4 TRTAE L,
fohg T2 @IS, TUTAUHTETH S (A (o) Aeel & 919 g8 qAiHd AlS i 1 9d1 a1 % oy fafsm= Art
YR SR |

2.1.3. AT Bt 3R S 99E 1 SAgEH A
AT WhIE ST AiSd A B AT ST Hed

ST 08 (2023) 130 ® THA el e S Hied H1 Il TR © | 36 SEAIHS e SiE
Hisd |, Afvaer 1.0, A Al @ €1 ge stran e dl i 1R @d g2 6 1 afed e @ M A a
2 {5 AR el STl 2% 32 219 210 819 & Al S Ush-ofd T Toeb gl ZoH1H Bl el § AFTAd © |
ITH § U A4 Soa] (R FUIEIM & FR0] THA S Hel Bl HiSee Sl qahdl e | 8 TH] ¥ © (% Sl Hel dl
qfEel (45T o et Aisd 4 (68 T F ¥+ 2,79 0 el s=mm =i oo, ey, 'l ed S|
A HIE Ioeted, AN A S A6 SIS [ 3R Je IS Jadl sEeid, 71 21 £ 594 &
ST FATE S EEAET H A ATl {1 1S 1 2F H TS | SH A © (o HoRid A ST Hed &1 [a el el
AT TRl S~ 3 H Hea g0l GHeT R |
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P+ p” Pz A argg-ll At

forforem oe &t 844 (2023) 138105, THA T FIAESY T 2129 ! HI =0T 561 | Telo=rl §
3[e AT A AMEH 1 2A6F @6 35 © | 39 FM |, 89 gis - || 4@l aige F o =geiA
FIeES? H S AT AT el ] HAa el &1 T8 F1 AAAA FA © | qa4 T8, BH 3 TeV F=HA Hli
% & A1 HHAT(Td A A ST H GIS] &1 FHEAL 1 SFH I & o7 T e - AR [Feamo F%d ¢ |
3% AfAREd TA UF TgiH=Tedl faeeret s foran @ o - snanfia aftom 1 o agfimredl faeemm |
I IR A F1 2 | TA IR S fF 92 e AT Aol Sl §2HM 87 8 ag el el 31 gor § Fe-
R fareeT Stfes Aeayul € | B9 SgHM oI © fF 1450 GeV T% & 316 (&9l a =9 3 TeV
T %1 ST F2HM 58 3 1000 FHH-THe e THE & fold Ted A I AT gl © |

fevier izt & uer Serfors and-a] Az Ated

T {6 {oTer ST |1 83 (2023) 6, 480, BH AT6-3TE HAHA Al % U ST HE60] H AL FA &,
for fe2is war & =gl i 2 | B-fEfoa Shert &1 sgafeafa 9, 9+ A Atew Aafed wiHeH &
17 vep AT Et TR % S S WOl 1 SHEA T 95 &1 7R € | 39 Jisd 1 (6 9
Hieol 01 T F H Jqe-ST4 BHAH & 919 912 A9 TR Shel A [oied & a1 faaiia &
TR | T fEEre € o 7 Hige o Ao TihAst & A | -9 FfEAl S| S0 B HE Al ® |
fel g AT da ® affcr Srte e R i @ S F fom 2 e siws F1d4ge
FHE © | Ha Boeb A o il s=rdr it da |/ aecayet gt e @ | et ufdeet
1 AR &9 q A {521 @ Sl AR B 1ftee &5 % o et 2 | 599 sfafead e v
FIAESU T AR £ T EIS 6 FAEet © I T H = S0 | |

2.1.4 M. FICAT = 3R ST THE FT AFHLH AEH

EH SFHEAM 94 | 9 g7 S A o0 fE=nei sEfqen, 35 qetd, T 918, AR sqed ag @ | 84
HAAE Ated (ATauad) | T [ 1Rgeal 1 aiee B 1 stemd F3 & o q1iiq € | &1 FiEse
TR, gl FEE R e | 3% MiEare © am S50 F9d € | 1 SemEet W@, T sk
TN, ST He? T/ AT T Il M S e Fela? Sootad YA A 59 el R e Sfaa s € |
¥ 2023-24 % FH, THA Al doaud 1i¥gea # e o #7e § deagl AEE B e | e R 1E e
qROTH] 1 AR AN R e |
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T ATe< A TFE [l hel AT ST §e? ¥ qry YRufes =il s=mm

TR A2l S S ST e (SI0H) F1 Il F01 Hifde! F A Al (THUH) F1 IoTd1 H1
FAMI I © | FhIE ISt A A AEAIET e TEe-E S FfgAl X UF Sace Fhal &1 IH H9% 31
el %1 B F % o7 U Al AR 9o et 2, 5 8 990 99 & siaid A € | 59 diea 9, et
FEAM S 201 0% 9-FF T IR a1 SAe? 9 I e © | Aled & FU1 TagH § 53 HeiR 9 9
O {351 &3 ATl R et 01 ot € Sl 37 |Ifed S0 SRR M @ | 39 A& |, B9 S0
ST F TTH HIH Toob 210 B & Al TR F € |

el &7 7 39 0 @R e % o SR Zaman 7 THud & SEfe A 0 | =1E SeE
1 AT BV € | 38 T AT AT Fretol Seeteld (HTATEAL) WeAoT & %63 [ e 1 JHIAL B3 Tl
2| AR JREIE Sl AT TRIF Felie H SIOA [&A1e1 1 1 I F3d © Sl SIOH S S &1 g
¥ € | TR FM THICTESI F1 ST 2 HURUHE] SIerEl i A1 77 SIUH A9 e F = I
%1 Halferd Feen @ S I aftee dddl ArEEl F1 qere I #2 3d 2, TR FH RREIESEE
ST ¥ HIOUEHA ATenett S A 7 S[0H a9 e % a4 a1 $1 adrdl © | 8H J4HM HAuFal
At % =T RTHIE T &1 T4 0 2, AR e el 52 S | 39 R3990 %1 @ $ % o,
T T e F ez et | 3 SIS Hobdl 31 T A &1 2, 4 € AF-FIei < g 3751l 3 SE-oesd
T I o1l opd | B9 34 (g1 31 B Iers <2 IREEH] F1 A2 Fed © a1 500 GeV 3R 1 TeV & FH M %%

S5 % {0 StEwarss 50 9= H e 1 AFAM TS |
THU TR S S, ST, AT 3t S TeR 3T 32 321 T <6201 1 I ©

AT AT Uiiad 19 == ST A Sl (A ITarsti 1 s G © | T A HELH At e e
¥ MR T 91 3T & YS9 &1 Gl {5 2, AT : Se-wie = (I=4- w9 [HeIvam, Uaaus), &
SR &% Fre e Ao 381 (=), Sie Sl T e v Fargera Zrd dede (H0A0A), 7 0% T
R ede (SUAUA) Sl Sie & 01 AEd e T e € st et & 4-71fd (-0 e,
UAUAUE) 1 TAYE & © H ITAN FH3d 8T | BHR TRIMH FARHIE a0 3R do7 fR3aed | I3 il T
EPTETd B R el A SRR TR | Aoyl 18 9ts Ram € | ¢ stiws] & 3= Reieem A 1
el I= ATHE Tl &1 A FHEE & T2 | Gar o621, afeer e s ST Ste el & fHawr =i
T T 1 TG ST T8 &1 | T S9-S5l & a1/ TG Il 1 T8 =M 5 | H4ae el e e
Mm@ afsss |

HOTHA SR ST ST TATAT- SETRA FATHE PR A SIS S Teeus - S ey #1
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T § f39TY 9 § 3=9 I (A &7 § J8 0¥ Yeui (61 | T, ¥ed 4- 71 ST T IfeTferd Tauaus-
TR SRR & T2 A HiS BTl STve & ¥ Sie A ol T T (vl FarE | 59 a9 & a9 e
& fore =9 StioAuA/Hioae ¥ oid =i 1 vy 999 Fenfaeer fewtad e | 39 @ge FfeeR A
e UUAUE - SR FAMERER % Y29 A GEr &3, afcer a4 STver | ST 50 ST e aiafi siw
S AR AiSd A AT F1 9 FH (A1 | T 28 A1 T UF A AL (541 {5 61 e & FAfi
3 AT T FefeeeR 3811 F1 FA IMfEd i € | 290 AfafRed, 59 a9 S & Sy 1 & qee
H TR TR SS9 | (31 31 ST 31, s i Ao # S9! SraepiRan 31 o faeero sem e
FIATZS THEI A e T | -

TH AAHM AR AT F Flelze § 31 el T- 3T A< F TS HiSal 1 ISl WHI T Fd 8 | T8l
Ated, 5 v (ETele SR UF Saee Sl e ad NHA €, Sl UF -1 T gl T2 IoT9 & 984 ©
3 F3 "2 TR A H AR S FFd € | 89 59 AlS & SHAIET 1 S ST TRgedl § Fed & il
fe 52 SR SO ST F UF AL T FA S ST e A "2 F1 T 230 Hoausal St S
FA1 S | 5 (I T A T =t/ TH L A 7 SR & A 4 61 STt €, S @ st sraensti ©
SH1E] ST © Sl A< Fdle M AESeed &l A &3 ¢ | e dR Tade d<Eas & a4 U6
ST 0T 31 S STEHMH S!S & WM 9 B ST addl e |
2.2, dzifas i sitfas e

(TH.%. T SR AL F. %)

T AW et & fafsm &= © # o 2 5| {3 aftfaa iferes, Tfvee et siw =g an |
R A | ARH F3A gU, B0 g &9 4§ A A1) AfTeri &1 e ] 9= S Fiafsean et St ot
FITATMAL | TS GAAHS 0T S 6 dA-F11, AR e, AT 7w, 31 =i ST i, A
Foll AT, AR |, M1 9TE € | 301 U dlel &9, Fee aeel, faee e afeq At afafsen -
AT 1 3Tl SMcd BT 31 ATETd 1 Ferd 4 FeiRd #17E |

A T2 % 0T St {6 i 0T 31 aem 3ot ot o, 2161, THEL §2HH, 9t S i
=8 {9 ot =fe, STerT (e ararEeet |, A1 A 93 T=18 9 6] AIHA - 98d FH e § 99 Hcd
T | UE AferEE /e &7 (SRUHUH) died | w12, TR T, s aEeenst # =g an
FHIEOT &1 O &1 ST € | SHA ST &1 YT s G 3 SR S Slel- oS 1 faefad e @ =iz 3= 1ifa
T & I O AR 6 2 | oA e Areaus dJied | i = r o 1R e v st [
qUTTeTal & U1 %1 =] %e | YA : Sifed e |
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BT E1 H, THH ST 911e 8171 1 faear fohan @ iR oo veted St ~giq Rl & o1 &1 T T € |
=R | g AR % U S [ TrEeet & O 1, $9E, o, s rE f[{Eid, stean s,
AT IRGTH, AEA FE A AW & Y2k 07, et 01, (i el TReie? e 1 0T %1 STl € | 39
AT, THA A =Tl dl T T8 THE] 1 2@ & fog T sits1 €, ot fafere 0, aHa S8 3anfe
1 O T8 SE el Ta19 % fAfo=1 ool F A F el 2 |

AT FZ A AR & [ 2] 1 IR e TSl 1 ST 59 TeareyoT a7 0T 1l Tl
T ST @ | 97 e |, 2 94 01 514 i, Garseol, 31 e & =201, 31 S O 93 1a81d
AR aR * e FiE 2 |

Ue 31~ el {58 GHT =Fca Sar-~@ @ die< (HETHUS ) ST ST © 5/ T A1 #9e FEH a & 9
SR T3 % Fcte oI 1 01 3 % oIt AR] %% € | &6 Tt FAfafd =1, Fgiq 9md i 9de & o1

FTHAFHAFAE |

2.2.1 N. TA.F. T 3 S G9E F1 AFHIH AFEH

TUAATRA[E A(hel 1 SR S, T TAT=E] 3ol T Hei-Se i A M-S THE! § Sanfed
2314 % [ 771 % g e agad iR $8ER & Sud & §F qeqead 391 @ | 9 (¥ [OH F e
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