B ES 130786

HRMERE E
(EERFFEFTORMDAFRARBET 5~ —R - BREH)

Eﬁ%i’_v 57 = —_ BE B ik o g = > e =5 M = | L=—1N
(FIST) A BEOZ1—MN)/BERERIEZRAARE. FILLWEFIRIILT—EIEEZDEHE

HET—< Study of radiofrequency technique for electron energy measurement toward a future
(FR3X) Az direct neutrino mass measurement

Eij haht cc | #) NEAD &) Ty MR s 2013 ~ 2015 %

REK

= EF cs | BAIN Hth WMEFEE R 2015 #

=% - —

= | 0% cz | HASEGAWA MASAYA T fﬁl*’”ﬁ In3E 2Bt 5T A

,ch -
T o | BT ¥—MABTRMWE FHTRTEARS BH

BE ea (600 F~800 FREEIZEEDHTTELY,)

ARARFFRO=_2—M)/VEERFANEICAITT. M) FOLR—FHREENSDEFDIRILF—IARINLE
0.1eVUTORRETHET 540D, EREARMERANVEHLOVFEZZMAETI2EELEEZEL TS, EEMICE
WISPTEFNRETEH IOV KRSE OB EENSIRILT—EFERT 2T E0OREBRIIZHRICEERIT
Ti13,

FLOIZ. FEDRBRIZT5ADTOMATREBOHRFET ol FT 3L —2aVIZ&Y IT(TRI)
BEOHBTTOEFOHA/OrOVKEZRAL=~0. 16V OPBRETIRIILY—AENREMICTRETHIE
EHERLIZ. CCTIT OHBPTEFNRE T IEROBEREIEH 276Hz L7435, RIZCOMLHRIZEDSLT, Ak
AATREBADIZAA RV (EZERE) DAD=HIVEEREET oz, ST HISZRETHHMBELELTI/L/AR
BHAETAVWISA LR T LABAEAVIEAOMAIZONT—HEHISA P FHEIEEHEESRL, F2I2H
ARDV)T o EDEDRECERL-BRERTETOTTOMEBERELZRE LILEHKEREOT-,

EITL T, mHEFBITAWSIVR—R U DOERFHEOFEEIT o1 EAMICIXESRAERFEHLNTY (/0D
Ut EEEELT- 10GHz~40GHz DEREREL. TNEHR—2TUTF TR A—NRT(I)LEZ—RUV (BIR) 7>
TH#BLTNAT—RERICAS LT, ~306Hz HEDERICHLTREROBRELHDE. RUNF I LA—425
FEEFOEBICELTEBRRLESERDER O356H2) (S L TRERENEWNEEHREL-, -, ABICIRELER
HBERD/AALANL, EEEEEROKEENSVIAL—avFANT. JYREMLBEFOIRILT—HEEED
FlZEIT otz COERETOMATHRICIIABRBERELEE L. —a— NI /EEAEICAIT-EHOEEEB
T, F-IDBRET. AARTHE T IFENINETHAARELEBEDLONTREZ(EVINVER | RERICEELIL)E
SEZa—MN)/OBRBICIEARREETHIEL R o1,

F—T—F Fa

Za—kJ/

Haoarar st

(UFEFEBALGVWTTFEL, )

B BARIa-F T

MEREES an

MEHBEES Ac

S— MBS

_1_




RERXE (COMEEZRRLILHME - REIZOVWTERALTTSL, )

Ep et ileE
M
. | EEE o ML oo
ity
R—% o ~ SATE oe %5 o
Ep et ileE
M
L | BB o Wik oo
ity
R—% o ~ SATE oe %5 o
Ep et ileE
M
L | BB o Wik oo
ity
R—% o ~ SATE oe %5 o
EEA HA
=4
= £ 2 HC
HhRE HB FATHE HO A=Y HE
EEA HA
=4
= £ 2 HC
HhRE HB FATHE HO A=Y HE
PR ez

The main goal of this study is to establish a new method for measuring the electron energy based on
a radio-frequency technique toward a future direct neutrino absolute mass measurement. Electrons emit
the cyclotron radiation in the magnetic field, which is related to the energy of the electron , thus
provides a new form of non-destructive spectroscopy

We designed a prototype detector system which will be used for the proof-of-concept of the
frequency-based technique. By using the simulation, we showed the energy resolution of 0.1eV level is
possible with this method inprinciple. The frequency of the radiation under the magnetic field of about
1 Tesla is about 27 GHz. We made the drawings of the cryostat for the prototype detector system under
the configuration. The size of the uniform magnetic field is evaluated with simulation for both case
of that we employ the electric magnet and permanent magnet, and the configuration of antenna and
pipes for inserting the source of electrons are determined. In parallel, we evaluated basic performance
of detector system which consists of horn antenna for detecting radio-waves, low-pass filter and
cryogenic amplifier. The system is sensitive to radio-waves with frequency of around 30GHz, while not
sensitive to radio-waves with frequency of higher than 35GHz, which is not the signal region on neutrino
mass measurement. The noise level and gain of the detector system is also checked. By using the result,
we evaluated the electron energy resolution with the prototype, which will be compared with the real
data. This is the first step of building the detector for neutrino mass measurement




