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., 1044 Woodridge Avenue, Ann Arbor, Mi 48105-9774, USA.Immediately after their introdu
tion in 1999, femtose
ond laser frequen
y 
ombs revolutionized the �eld of pre
ision opti
al frequen
ymetrology and are key elements in many experiments. Frequen
y 
ombs based on femtose
ond Er-�ber lasers based were demonstratedin 2005, allowing additionally rugged, 
ompa
t set-ups and reliable unattended long-term operation. The introdu
tion of Yb-�ber te
h-nology led to an dramati
 improvement in �ber-
omb performan
e in various aspe
ts. Low-noise Yb-�ber femtose
ond os
illatorsenabled a redu
tion of relative 
omb tooth linewidth to the sub-Hz levela as well as s
aling of the fundamental 
omb spa
ings up to1 GHzb. This is bene�
ial for any frequen
y-domain 
omb appli
ation due to the higher power per 
omb-mode. Many spe
tros
opi
appli
ations require, however, frequen
y 
ombs way beyond the wavelength range a

essible with broad band laser materials, so non-linear 
onversion and hen
e higher peak intensity is required. We demonstrated power s
aling of Yb-�ber frequen
y 
ombs up to 80W average power in a stri
tly linear 
hirped-pulse ampli�
ation s
hemes 
ompatible with low-noise phase 
ontrol
. These high-powerYb-�ber-frequen
y 
ombs fa
ilitated not only the extension to the mid-IR spe
tral regiond. When 
oupled to a passive enhan
ement
avity, the average power 
an be further s
aled to the kW-level opening new 
apabilities for XUV frequen
y 
ombs via high-harmoni
generatione. All these advan
es of �ber-based frequen
y 
ombs will trigger many novel appli
ations both in fundamental and applieds
ien
es.aS
hibli et al., Nature Photoni
s 2 355 (2008).bHartl et al., MF9 in Advan
ed Solid-State Photoni
s. 2009, Opti
al So
iety of Ameri
a.
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