Invisibles 2021 Workshop Poster Session-Online, May 31th-June 4th, 2021

Reactor Antineutrino Anomaly In Light of Recent Flux Model Refinements
C. Guunti, Y.F Li, C.A. Ternes, Z. Xin

1. Introduction 5. Combined measurement of 0,3 and 0,39
» HM model: Huber’s conversion model based on ILL measurements and =3 (o0 = oft) (o)t (o5 — o)
Mueller’s summation model for 238U. e ot ' T b
. . . . _f e : _uf e rogs — 1\ o1 —1\°
» EF model: Estienne-Fallot summation model with TAGs data (Pandemonium- 5 A 5 | S + (”";;8 ) + (”zﬂ )
free data). 3" - | <" " ?il_'i:-.:;" : '“_
_ _ _ I Soof L AT Sos - S\ 4 » These  figures  show  the
» HKSS model: HM model including forbidden transition, improves the shape S A\ Lk T combined  measurement of
anomaly (bump) partially. §, fomnes N § combine: ENGIEE 235y and 2%%Pu for different
» Kl model: Improved HM model with the KI measurement for 235U, also with R e AR R I e S ATRTTTIIINE e models.
improved 238U converted spectrum based on FRM 1. © opsl10-®cm?ffission] © opsl10-cm?fission] » For each model, the rate data
» HKSS-KI model: Improved HKSS model with the KI measurement for 235U, (2) HM model (b) EF model Eénd flug s\éom:uo“on dgta:h(Da{la
L ay an are both used.
also with improved 238U converted spectrum based on FRM 1. S — P Y )
- - _uf : : 11 f— ....... i —f 09235 09239
2. Upd ated Model Prediction s N HM 6.25+ 0.06 4.25+ 0.14
> The official IBD yields from different references (the unit of o; is 107*° cm?/fission) ““Z‘ g "“E f A o e
Models 7235 0238 7239 7241 5l NG 5. | Kl 6.25+ 0.06 4.25 + 0.12
HM 21| 6.69+0.16  10.10+0.82 4.40+0.13  6.03 £0.16 T Foombine RS0 T Foomtine P B - -
EF 3] | 628 £031 1014 +£1.01 442+022 6.23+0.31 =1 i ] Cepz o [ HKSSKl 6251006 4221012
KIl | 627013 934+£047 4.33+0.11 6.01+£0.13 e T e For o; (i = 235, 239), the units
HKSS 51 | 6.74+0.17 10.33+0.85 4.43+0.13 6.07 £0.16 22s R i are 10™*3 cm? /fission
HKSS-KI | 6.32+0.13 9.56+0.49 4.36+0.11 6.05+0.14 (¢) KI model (d) HKSS-KI model
» Updated IBD yields w/ Vogel-Beacom IBD cross section [6] & PDG 2020 [7]
Models 09235 09238 0239 0241 6- OSCI I I a.tl O n
HM 6.62+0.16 10.09+0.82 4.34+0.12 6.02+0.16 | Ourglobal e T —— 1
EF 6.23+0.31 10.07+1.00 4.37+0.22 6.17+0.31 Titgng évork | e | — S L= (0?’? — Lee Zf'aff’fﬂ) (V)ap
31 & A3 L 047 431+019 602 L016 | isbasedon | = e | o :
KI f?-f]_ (-] _!.% 94413 - . [J-J:ll: e 34 =L [-].:_? (3-{] —r [}- :_f?‘ the updated 10 E: gssg%rg):ﬂs(;% -99) E 10 E E%:g%rg):;%?—%) _E
HKSS 6.724+0.16 10.19+£0.83 4.404+0.13 6.104+0.16 IBD vyields ) - ~ g | « ( P eSS f Ji)
HKSS-KI | 6.37+0.13 9.524+0.47 4.40+0.13 6.10+0.16 of models. s | meEst - 3 | Eekul DY i
"E ] - B i 1 mo
€ e l € ; 5 + ) (rici—ai) (V d)w- (rjo; —03j)
: ex . exp\ — ex e e i v,J
3 Ratl O XZ — Z (O.f(f o R ) J?f@) (V p)abl ( f(i) R J ) 107" | h 107" F \ &
10 Ty MM - _ C_ C_ \ > Tk_\e_se figures show the 3+1
s +Z rioi — i) (Vo) (rjoy — o). ol ) =l ] mixing scheme of different
T — HKSS-KI model i ':' ," a 10°° 1072 10" 107° 107 107 1 m0d9|5.
ISR W E——— . L3 > ThIS figure shows global fitting results Sin 20 Sin"20c,
6 \ ! - : a) HM model b) EF model
L \ ; : of rate data of 27 reactor experiments. @ 10 ) — » For each model, the rate data
S R\ " s ] o (w/o Daya Bay nor RENO)
_ _ > The ratio is defined as R = —= and flux evolution data are
oo R R A S Nmodel 3 10 - both used
T N\ o > HM model: 0.952 + 0.024 o |Ee ) ; o AvZicd 'f_ ;
O 72 . < < | ~ is defined as:
OD.|85 o.tl_:ao 0.95 100 I1.2}5| 110 > EF mOdel: 0.972 i 0.032 H_ ! i 1 /\ E A XZ XZ
R BT R e e e = = = == = Ny I» g I 5 NoOsc =~ A0
R B IEIE080 1 0.022 : 5 éf E 7% < » The co;fiilcence SCIevel of
The average ratio for each model. . 1 4 e . T : _
_>_ _Irl_}<_S_§_I§! _nlczqe_l_ _()_??_2_-'___0_ 9_2_1J Combined " Combined § OSCI I Iathn IS gettl ng dOWﬂ
. | w/ KI measurements | — 2 =z X with the KI measurement
For Huber-Mueller model, a deficit about 5% Is the well-known reactor antineutrino anomaly. 107 e -
107 107 107 107 107 107 1 mpUtS'
sin221§}ee s.in2213ee AXZ na_
: do _ i
fit _ f o/ : (c) KI model (d) HKSS-KI model
4. Flux Evolution Ofoq=0f T (f539 — f239) — — HM 7 £ xr
| \(IEFF {f Z :Ij: n?{; FF 3.4 1.30
Osc. s 18.8 Osc. li,j.l 22.1
NDF 25 NDF 25 Kl 1.1 0.560
L - HM(scaled) —- KI(scalet) - Z M (Scaled)  —-= KI (Scalet) - 29 0003 20 003
6.00 -—— EF (Scaled) -== HKSS-KI (Scaled) 5.95 N ———EF (Scaled) ———HKSS-KI-{Scaled)— _ L\’ff'i-"z 0.46 iufa? 0.45 HKSS'KI 19 0860-
_ E E _ E E No Osc. — Osc. \ﬁ_jﬁygl) ?;’ No Osc. — Osc. \;E;iij l:.zl AXZ f()r diﬁerent mOdeIS
5 595 - 7 5 5.90 — ] NnoNO 2.30 noNo (.56 2 2 2
@ f : & F ] (e) Fitting results for HM model  (f) Fitting results for KI model AX™ = XNoosc ~ X0sc
fg T A o - FIE‘“ T NG LT E
T sest 1 ier - /. Conclusion
g’aaof—i S E-m;—i 1 S - » With PDG 2020 inputs, the IBD yield of model prediction is more close to
| dya ba - -~ -
L fT Bt S 5.70 [ bestfit = experimental data (30 — 20).
| :_I_I_ I‘m“ﬂELr‘lagllE | | | | | | | | | | | | | | | | | : :_I_I_ IAI““TELI,-‘IagllEL | | | | | | | | | | | | | | | | | :
- SR - > The KI measurement can improve the rate deficit, which implies the reactor
antineutrino anomaly might be caused by mis-normalization In ILL
(a) Daya Bay (b) RENO
measurements.
O f do /df239 _— a . . fl _ . : :
Daya B(;ay 580+012  —1ssx01s ~ T else_ 'Q‘E'jres fS O‘EV§ [t) £ BUX » The KI measurement also improves the model prediction of flux evolution in
REN 583 +£0.12 —1.95 £ 0.30 evolution data tor (a aya bay
HM Model 6.16+0.15  —2.41+0.06 Daya Bay and RENO.
X | and (b) RENO.
__EF Model ___| __ .95 £0.20 ___ —1.85+0.06 . :
.~ KI Model 503+ 0.12  —2.024£0.051 » The slope of HM model prediction » According KI model and HKSS-KI model, rate anomaly and shape anomaly
HKSS-KI Model | 6.00+£0.13  —201+0.05;  has the most deviation. should be complementary.
il - » Kl measurement also improves the
(¢) Results of the it of flux evolution - > With the KI measurement, the confidence level of active-sterile oscillation
The unit of & is 10™*3 cm? /fission prediction of the slope.
f decreases.
Reference V. Kopeikin, et al. arXiv:2103.01684 [nucl-ex]

1] T. A. Mueller, et al. Phys. Rev. C 83, 054615 (2011)
2] P. Huber, Phys. Rev. C 85, 029901 (2012)
3] M. Estienne, M. Fallot, et al. Phys. Rev. Lett. 123, no. 2, 022502 (2019)

_. Hayen, et al. Phys. Rev. C 100, no.5, 054323 (2019)
P, Vogel and J. F. Beacom, Phys. Rev. D 60, 053003(1999)
] P. A. Zyla et al.[Particle Data Group], PTEP 2020, no.8, 083C01 (2020)

N o




