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New fibre design (Post bKAGRA scenario)

* The current KAGRA sapphire fibre have
uniform cross section of length 350 mm and

diameter 1.6 mm.

* The fundamental violin mode of the fibres

are at 175 Hz

* Violin mode depends upon the length and

thickness of the fibres

* This peak is undesirable, especially for BHBH
(20-30 solar masses) merger - see Kanda-

san’s talk

* We propose a new fibre design having non-
uniform cross section to push the violin mode
frequency above 250 Hz

FETAIA L DEK

Strain sensitivity, ( /sgriHz)

10

Pendulum
p vertical bounce
l \ Fundamental violin
J \ KAGRA baseline

Violin mode peak

S | 175Hz
. |
§ N A
- “\,\\ N < \
\\\ \ ™~ %
NN
-
\
\x
raaal L o anaak A rbaaanal sl LA
1° 10' 10° 10° 10’

Frequency, Hz

Estimated strain from the current design

30 Solar massD & #HT TIE250HzFE TlET—F % FE LV =LY, 175Hz[ZIEE IR S,

ZIFE-THL. BEEICHFAD T, ECETLITHAHEIC

> FZHTAIEDFEER T, 300HZ2 12D BAEI

—sn==
hnX

BALNIELY,



350 mm

I T T pp——

New fibre design

- -

1
= 2zrdulo mods
. ETCAL R TR R
o
-1t o
107 - |

AN violin mode moves |

: 10 | L ‘ to 274 hz
: 15" o
N L
; ‘:s i Thermal noise increases byy/2
e—— “J;J 1 ER - 12
5 mm in Fu.nlc_iamendtal Second violin s
i violin mode  mode 949.7 Hz
glametet 273.9 Hz
Mass 5.75
kg New sapphire fibre is thicker than the current fibre (1.6mm)

CDEIEITFAN—THAHFEZSHE. Pendulum modelX(FEAEZEHLT I,
Violin modef=Z(TEIiE#iZE L ITAZEMNHE KD, KSDWEAE T 290HE T
HEAHFEITHEZEL TS,

ZDHETIE. T7AN—EDTANEZ 50111, BN RS,

MU EEOTERETHAUICEHEST S, DFY. 300HzETHCDAEDRER,



N

slits

DR YEDMEIE, BREIMmM,
INZ8mMmIZLTHLE, FERIDFLL
Sapphire ear T7AN—=TFATTPIZH G EDARESENH S,

SR &
JROIEDLH BN, SEDR)YLELITTHELM?
HOEWNI FRFECEEVEHIERWNEEZLN?
FEFEHLIWIE. H2ERVLAENHINLPLLE(TRLIN?




