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meV Resolution Soft X-Ray Inelastic
Scattering Beamline (MERLIN)

Specifications:
Resolving power: E/ΔE=100,000 with 5µm slits

i.e. better than 1 meV when photon energy is below 100eV
Photon energy range: 15eV to 100eV, fully optimized

maximum achievable photon energy ~140eV
Elliptically Polarized Undulador (EPU): full polarization selection (linear and/or circular)
Photon Flux: ~ 5 ×1011 photons/s/meV

Optical Layout (SGM) 
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meV Resolution Spectroscopy (MERLIN) Beamline

Specifications:
Resolving power: E/ΔE=100,000 with 5µm slits

i.e. better than 1 meV when photon energy is below 100eV
Photon energy range: ~ 8eV to 100eV, fully optimized

maximum achievable photon energy ~150eV
Elliptically Polarized Undulador (EPU): full polarization selection (linear and/or circular)
Photon Flux: ~ 5 ×1011 photons/s/meV

MERLIN Layout 
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EPU90QEPU90
Performance
At minimum gap
ALS upgrade parameters

Reduced Flux in Higher Harmonics

1st 

3rd 

5th 
7th 

5 times
smaller
3rd Harm.

~50 times
smaller 5th
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hhνν ~ 30eV ~ 30eV

ΔEslit         = 0.029meV/µm
ΔEslope     = 0.22meV/µrad

slope error (
µrad) 0.25 0.50
ΔEslope
(meV) 0.055 0.11

ΔEslit=0.14meV @ 5 µm slit

ΔEtot=(ΔEslit
2+

ΔEslope
2)1/2

0.15 0.18

Groove density=1,800 l/mm

Ray Tracing (Shadow)

Yi-De Chuang

30.9960eV
30.9964eV

(cm)

(cm)
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Resolution Rowland Mode

Defocus, coma = zero. Line curvature negligible. 

LEG: 900 l/mm LEG: 900 l/mm, 10µm slits
MEG: 1800 l/mm  5µm slits
HEG: 3600 l/mm, 5µm slit
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Flux @ sample

ID flux into 0.9×0.9 mrad2

Transmission entrance slit
Reflectivity all mirrors
Grating efficiencies
Band width correction
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State-of-the-art grating substrate

High resolution grating substrate (measured at BESSY metrology laboratory)

0.23µrad RMS slope error
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Spectrograph: Energy Resolution Test

Straight beam with ~ 6µm source size BL 12.0
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ZP
Zone Plate

OSA
Order Sorting

Aperture

Sample

Electron
Analyzer

~2 m

~2 mm

nanoARPES
a new facility for ARPES at the nanoscale

200 nm from 20-80 eV
50 nm from 80-160 eV
25 nm from 160-600 eV

10 meV energy resolution

Developed by:
Aaron Bostwick and Eli Rotenberg, ALS
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~10 sec/
spectrum

Valence Band Contrast Images

nanoARPES demonstration experiments
imaging crystalline domains of polycrystalline HOPG

10  µm
TaSe2

bandstructure of 10µm cleaved crystal
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edge cleaved
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Proposal for Hosting CORPES
in 20112011

 at Berkeley, California - U.S.A
Scientific coordination (from USA):
Dan Dessau (University of Colorado)

Zahid Hussain (Berkeley Lab)
ZX Shen (Stanford)

Arun Bansil (Northeast Univ)
Dung Hai Lee (UC Berkeley)

+++++  International Coordinators
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Golden Gate Bridge

Univ of California
(~23 Nobel prizes)

ALS/LBNL (11 Nobel prizes)

San Francisco
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Conference location

San Francisco Int’l Airport -->
Berkeley direct shuttle, (each

way)s 1 hour, ~ $22
BART (RT): 1 hour, ~ $7

Stanford/SSRL

(From Berkeley to Stanford = 50 miles)
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The University of California Botanical Garden is a living
museum open to the public featuring one of the most
diverse plant collections in the United States. Established
in 1890, the Garden's 34 acres contain over
12,000 different kinds of plants from all
over the world arranged by region.

University of California
Botanical Garden

http://botanicalgarden.berkeley.edu/index.shtml
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Estimated Budget
Assumptions:

2 weeks (total):  one week seminar/lecture (100 participants)
 + one week workshop (130 participants)
Cost:

Lodging and per-diem allowance for 15 participants each weeks
= $17k + $17 k

Logistics Staffing = $6.4 + $ 7.6k
Food Beverges(breakfast/lunch/coffee) = $17k + $ 22k
Conference/AV services = $12.5k + 12.5k
Creative services (pub) = $3k     + 0.5k
Misc = XXX

Grand Total = $65k + $ 70k
= $135k

Income:  Contributions: (ALS $20k, ssrl/Stanford $10k,others: 85k???)
 Registration: (regular $225, students $125) = $20k

Grand Total: = $135k


