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Abstract

Tidal Disruption Event (TDE) is one of the high-energy astrophysical events that occur around
black holes. They are considered as probes of detecting black holes at the centers of quiescent ga-
laxies, as well as sources of high-energy cosmic rays and high-energy neutrinos. In this paper, we
firstly assume that the high-energy neutrino flux background observed by IceCube collaboration
originated from TDEs. By constructing the TDE-produced high-energy neutrino model and fitting it
to observation data, we constrain the lower limit of black hole mass and other black hole mass
dependent parameters which are related to the jet fraction of TDEs and redshift-evolved black
hole mass function. Our optimal model shows that when the TDE mass lies in the range of

10° Mo ~10° Mo' the high-energy neutrino flux produced by jet TDEs, which dominantly contri-

butes the peak flux of neutrino background. It also implies an anti-correlation between jet fraction
of TDEs and their black hole mass, this may indicate that a large number of jet-TDEs at the
low-mass end are still unveiling. In addition, our model also firstly gives the redshift-dependent
evolutional index of black hole mass function, which covers the intermediate mass range that is

4
greater than 10 Mo , its value is proportional to (1 + z)~2:667,
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W1 FLf# 41 (Tidal Disruption Event, {&#% TDE)/ 2 Jaila €81 XIS 12 g, 3l 5 A A2 3800
FiE R0 IR P RET . M EE R IE AT 2 R B BN, B PUE AN TR LR, FERRK
W IERT, ZEESY AR, B RN, KA — P00 E B e DA S R g,
JRTESRIESI JEH R, EEiEvE. WAL, TRt e, emdhk 2 BaES[2] [3] [4], IR
HZGMAE L oc t9° [5] [6]. 3&4 M1k, AMITERBECERERL 80 M) TDE K HARE#H b (HAR Lk ¥,
U $ TDE #E)AEAAEEARXH S EmSR L5 44, I Swift J1644 + 57 [7]F1 Swift J2058.4 + 0516 [8]. i
WMEMRRE, FTRe SRy IR EE A e R A OL[9] [10]. thah, XS PR B R e
&, BN RRIRM RS IES . s AWIAARMN, X2 TDE MRk 7 UL S Re R il 7, fE—E
FREE bR e 7 1 AR I 1 S (LU A e P A 4R i 1 5t [12] . St[AIRY, TDE AT2019dsg #% i i A /2
W94 IceCube-191001A HIFESTIR[13], HE— MW E38E | TDE 5 ee i+ 1Al A AH G

o BE R RBE AE  BE R PR EE 0 B A B kA, B BT A AR T R BT AN S R R 2 )
A A AR RV, B DA AR R I R b B R AP AE B, R TS A R e e 3 R AR SRR 0 A
)57 B DA SO IR A DG R AR B AR AT W 90 o ZE R AR BE w5 BB P B (0 % SR L A1 30 o P A [14],
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SRR - T (pp I FE), BUE T - T (py IR MAREAEH, & iR =Y 2t TR AT
FEMLM L, 1ceCube BIBNZEid 6 AEMIRFELULI, R R P THE 55, H3REEALT 60 TeV~10 PeV
X &) f % )[R ) v B b sk 73445, Bk 22 4 High Energy Starting Events (HESE) 437 [15]

IEWHTSCHTIR, TDE #R M e g v 1 s 0 FR S 2 —[11] [12]. WKFE[16]0) 73 R B, 72K AR
WILARIERE, A AR TR A, PR P o ) AME R R R R A py MHEAEH,
MM =4 PeV Re BRI P IT. BRI H T4 s se b i i A A B Re y O, BTlLy ST RiZ
# Fermi Lat U FTFR S ARHE[7] [161A0W A, HFXL p A8 KA % X ML (Pair production me-
chanism)fr R, ZRGER 2 (100 MeV) > 1[16]. fEXFERIERHOIEE T, BAOCTHRINE, HPiHT
AILARER K. 0T T HESE £ m) [\ 14 () iy B st 1 e, MO SR 3 (A& 07 R I ok, e AT T
AR R R BT AT RRAEE A BT TDE, SZRTCIRSER R M AR K, T2 mReh et 7 —
ANE RN SETE . PR, R SR R AR A S B AT, T TR TDE SEIR ot 2 1 2 80 ]

EARCE R, ATE X HESE SR rh i 4 1 SR T B, Mg sLfg
FEAE S RE TR RS Y, B IS G HESE TR A S, BSOS (R R I E A ) TDE P2 A
R F I B AR S 8 S DTk (RIS R LAY, 45t TDE SR BRE )RR Wi TDE Lt
151] o 5UFH RV o 2 R BB 2L RS AR . 42 R OR T3 /AN R A A IRA T . B =/ A4 HESE M
AR AT G 7. 5 S RENGHERRNIELEE R, DU E =X A SN A ) S 4
2. ESREFRINT 4T A

g b, TDE ABYAE a7 I i (1 /N5 SR R e AN L A A DR [16], BT AKET-25 v [R] P 1) 1
MRS, UG &A1 S s 78 JER ot B A 2088 2 (A (R AR A0 [14] . FRAT TR TDE 742
() RE 11 S s Al

C Mg [ ple,2M) 4, )

o) (SV):4TEH Mo 0 3
o™ Qy (1+z) +Q,

AL LT A TR T ACMD ¥ 59 i 3 1 A R AEZE, BT Ho = 70 km/s/Mpc, @, =0.3 ,
Q, =07, Whhe, MEHF N, KPR TRER, o RERTPLE, MARBFEE, 2 874%.

AR p(z,,2,M) FRTEHN M ~M +dM 19 TDE P24 b i FRER A . &R/ S I E &R
RIZRAAHIG, 73950 AW TDE [ G i 4w T e Wi TDE MLLHIeR %L, TDE [k 4= 5 AN
AR AR ERE, BASHN:

ple, zM) =624, (5, 2.M)x f,(M)x Ny (M)xp(z,M) @)

FRESHIDETRR, HET N BIFARENM K TDE 408 2 A=A ferh i ae i, Bise
BR[16]H A (10). fRiXFEAE 2 B, FIFH[12]F % 2 1 “Lumi scaling case” ¥tk &, KiiiAmii TDE
=S5, T, L, SEACRKYELE S5 [12] 90 A0 7)) e 4 Ja TR T B AR ek . RIS 30140 25 e 5
AP LA LRI (o (142) ), FI5% R ROZRN & AR E, FRT (1+2) 1
B IE&%[12].

f, (M) REEBH TDE MLLEI R . BB BIEIM b, AWK A fa ek 2 7 i, 4 Remtii
TDE 7 BE 00 2] . T LA, MR STHR[12]597 TDE EL il 22 50 mT 27 WA 5K A US04 7 17 46 7] (R 7 202
50— 2% n, PR, n, @FEDEN 0.1 [12]. 2810, HETIGE R BABHREE 4 E) TDE FA%ZH
AR, AT AX SR G JoT DA Sk & = A Wi R G B DN 3 FRA iR 2 /b o g, ARECT A AN B
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T BANOWEFCE KB, 5 R P EAT S AR R HUREA S, JA Bk § 5 fRi b 45 %
BWRER, AN, o, NERZEHUMEHA ., KEXT:

[ M Y
)= 2 e | ®

Nope /& K4 TDE [FME2E . TDE W LAE 2RI 51 /137 e 2 2, B8 BAKEE loss-cone 3 /)%
fli 5 TDE KAEMEZR[L7] [18], K/NN10* ~10°yrt.galt - A1, BT M-c RKEANUWNMEK LR, —
i P A R X ) R PR A 10°M L 7% pe s B 25 10° M 820 SR A %2 T TDE. R4 MR A
g AE S [19]:

-0.14
Nipe (M) =4x10"° [lj yrt-gal™ @
MO

M 2T DA Y, TDE %4 % 5 S0 R B e, BT A | 1SR 7E B 2 R 2 5 R B £ (1 TDE.
SRTTIZE H RTINS TDE REAT, 240k E TDE f iR a1 M ~10' M iied, 4 /b %2
i8R 10° M Bty TDE MUt E[20]. SRR IIRE A 53R BUT2 18] (07 I8, T Aok [ T A% 11
WM. TN T #EBRITICR RN TDE 5T, RATMEARQ) T M, fEATESE, BFHARR
i R [X 1] TDE SHEH S 50500, 2%[12], A30h My, =10°M, .

oz, M) P2 S5 6 R . B B R B 0 P DA TR 4 R A« 7 [ S0 5 4 o S )
(5 A, DT BRI T B 5 B RS R O 5. SR, 2 PRTO0 RGO, AR e i
iR TR R R, R AR X 10°M ) ~ 10° M, s e 4 B3R R B O 2 B ot
TN TR SRR A A WA R R . BT T, SO [20] 8 Ui St Actih 32 (2 < 0.0) i 26
B335 A R SRR B R . R T

log,, ((”(M )) =, +¢, 10g;, (M/Mo)"'cs eXp(|091o (M/Me)) ®)

H R%c, =-213. ¢,=-0.098 . c, =-0.00011 . FHT1%/5i & bR 4k 5 5 T A b 5= i 2 ) 00 20 0
MHEFH, LG TRAB TR W T EABA R B SR, 5 TAES HEUEME22]. A
i, ﬁ%i&ﬁﬁ@ﬁ@l‘ﬂmwoﬁkﬁ%ﬂ WRIR IOV 45 ot B FRAR E S LR AL ) 43 A o AREASE
R, B R B M I N R TR, K2l (142) ~ (L 2)” adh FIR[22]. IR % 16 5
IR e b T B RS~ 77 FiAd:, Firbh TDEs X b1 15 Stim & ot s o sy, aT LA AR S LR 1 4
I . Rk, T Bk R, AR RN LA AL R E R o (2, M), DAL T
RS (M ) 3EE[21], BA(L+2) “ $EMm L. X BRATHZIE S o, RENE MBS, R
FU i L1 A R T R B A A A . FARIE T
o(z,M)=p(M)x(1+z)™ (6)

3. HESE M BAERE

AR SR IceCube N4EM HESE MUIELHE[15] [23]HH 7B BLS, HAEUES 23] %k 1. #—
A, BAME® HESE MM 3w FIRME, W& 7, o o, NEEABSE, BUETEHE 552
01<7, <10, 0<q,<4, —1<a, <1. M4, WEZHAAFEPM,, EARREE, B A B E
(X [) TDE % & A8 HH 414 5 8 S ok o A R J7 1006 Nt , 3R 7 T S MO S U S e AR IR &
RI7E
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4.1. =FhiER
ﬁm%ﬁzﬁﬁ%ﬁﬂ,ﬁﬁmmﬁ%%?mwo\mweﬁmwooﬁﬁ%ﬁM%,&MQ%&
BT ZHBEEMESEL, Wk 1.

Forp O J B (AR D)EETHEE, OV I sovs 49 B R B AP B T UM E B 3LiR 2, H13Cik[23]

Table 1. Best-fitted parameters of three cases
=1 REBNESEES

No. Cases (M, =) m a, a, 1
1 10'M, 1.701 0.026 2.667 5.999
2 10°M, 1.194 -0.897 4.0 8.576
3 10°M,, 10.0 -1.0 0.0 16.131
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Figure 1. High-energy neutrino spectrum of three cases
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Figure 2. The best-fitted model component analysis
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Figure 3. Comparison of high-energy neutrino flux between
higher and lower redshift
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