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Saturation Intensity calculations for lodine
1/3
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Line Width @ 206 nm

* The line width is equal to the Einstein “A” coefficient [ =A,
* Line Width @ 206 nm=3E6/s =3 MHz

* Mass of Atomic lodine =2.1072903E-25 Kg

* Doppler Broadening @ Room Temp ~ 1.6 GHz
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Saturation Intensity calculations for lodine 3/3
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Saturation Intensity calculations for lodine 3/3

Lower level Upper level A, nm Sth Ay, 107-(sec)™t  Aczp, 107-(sec) ! Aspn, 107 (sec) !
NIST NIST NIST CI-MBPT CI-MBPT Exper. works Other theories
55°5p° *PY 5 5525p* (°P2)6s 2[2]z/2 206.16 0.219+0.013 1.26+0.07 0.296", 0.958%, 1.71°
5s?5p* (°P2)6s ?[2]3,2 5s°5p*(°P2)6p *[2]5,, 1123.65 10.65-+0.26 0.38+0.09 0.33%, 1.72™
” 5s°5p* (*P2)6p *[3]2,, 1046.65  78.31+2.2 2.3140.06 2.0"
5s?5p*(*P2)6p 2[1]7,, 1023.88  26.3+0.4 2.4840.04 2.12F 2.78™
5s°5p* (*P2)6p “[1]5,, 911.39 36.6+1.3 2.4540.09 2.34% 0.697™
5s°5p* (*Po)6p *[1]3,, 629.4 0.5440.19 0.01140.004 0.01%, 0.0407™
55°5p* (*P1)6p “[2]2,, 608.24  0.2440.05 0.036=0.008 0.08"
5s?5p*(°P1)6p *[1],, 589.4 0.1740.05 0.0424-0.011 0.13%

Saturation intensity @ 589.4 nm, Einstein Coefficient=0.42E6is 0.0427 mW/cm"2,
Fluence @ 10 Hz=4.27 uJ/cm”"2

Literature not available for 511-354 nm Transitions
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B-field splitting of antiprotonic states
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Energy (MeV)

Energy Levels and Dipole-Allowed Transitions of Antiprotonic Atom (Z=50, N=100)
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Fluence for Anti-protonic Helium

(@) Fluence Anti-protonic Helium @417 nm and 372 nm [-6 GHz detuning] =1-2 mJ/cm”2
for n=34 to n=36

o (b) Pylse Energy Anti-protonic Helium @blue = 2-4 mJ Dye laser (Pump laser @ 531 nm
has 180 mJ energy) and UV = 15-40 mJ before frequency doubling/tripling with

LBO/BBO crystals (Ti:Si laser with multi-pass amplifier) for n=36 n=37, n=38 Beam
Diameter 3 cm at both wavelengths

(a) Two-photon laser spectroscopy of antiprotonic helium and the antiproton-to-electron mass ratio
(b) Buffer-gas cooling of antiprotonic heliumto 1.5to 1.7 K, and antiproton-to—electron mass ratio



:Antiprotonic atom needs: Wavelength Ranges of Lasers
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Positronium needs:

Wavelength Ranges of Lasers
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NT260 series

Narrow Linewidth 10 kHz Tunable Laser ggmﬁa&i

/  Hands-free no gap wavelength tuning in 210 — 2600 nm range
/ High repetition rate 10 kHz

/  Narrow linewidth down to 1.5 cm™

/ Up to 0.7 W output
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NT230 series

High Energy Broadly Tunable DPSS Lasers

~

Integrated OPO system

/ Diode pumped
/Ultrabroad tuning range from 192 to 2600 nm
/ Upto15mlJin VIS, 2 mJin UV
/ Up to 100 Hz pulse repetition rate
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<240GHz

200 240

400

Download
datasheet

1

—

—

Pulse energy, mJ

Wavenumber, 103 x cm™

250 200 167 143 100 6.7 50 40
6 PR NN TR NN SR N SN (N T N l//// | L I s 1 L 1
4 = NT230-50

= NT230-100
2 =
04 Linewidth <5 cm™
- 150GHz
6 =
4
2 -
0 LI U FR: B FRE R SRR (S [.f//'/ T ; T . T E3 L
400 500 600 700 1000 1500 2000 2500

Wavelength, nm




Tl . Sa SySte m Credo Ti:Sa-10kHz-Laser

Credo Ti:Sa-10 kHz Laser

S —

General Characteristics

Tuning Range 690 .. 950 nm

Pulse Duration (FWHM) approx. 28 -5ons

Repetition Rate 3-10 kHz

Output Power 6,8 W (at 10 kHz at peak wavelength)
Beam Size 1 mm (typical)

Linewidth ¢ 6 GHz (with one Etalon) I
Beam Divergence € 1,5 mrad

Requirements Pump Laser

Diffraction meas. value Mz {30

Repetition Rate 3-10 kHz

Pulse Duration 80 - 300 ns

Cooling Water Water required for TiSa-crystals cooling , 50 W cooling power

Laboratory dust-free air (low box), 16 - 30°C . "

Voltage 110 .. 230 V, single phase, so / 60 Hz i . 4

Computer Control XP / Vista | Windows 7 / Windows 8 / Windows 10 (32 & 64 bit), USB Port pimensions  —————+—
Options Credo Ti:Sa (front view)

SHG up to 25% (of Fundamental)

THG up to 13% (of Fundamental and SHG)

FHG up to 9% (of SHG)

Linear Polarisation vertical [ horizontal

Second Etalon - for 1GHz linewidth

Purge Unit - For dust free air and low humidity o = e

550.0




Boston 500

PrecisionScan Dye Laser

PrecisionScan Dye Laser

Dichroic Q ¢
Mirror

—i——a——
| S| /4
End Pockels Polarizer Pump Chamber Output Frequency

Mirror Cell Coupler Conversion Unit :f_:ﬂmmg beamspitier pnsm

PrecisionScan / Double Dye

Dispersion Option Tuning Range Linewidth Efficiency
1800 lines / mm. 60 mm 400..920 nm 3.6pm ¥ 0.1 cm” @625 nm 30% intamal SHG optian
lcylmr-:al T N R AR Fedci
1800 lines / mm, 90 mm 400..920 nm 2.4pm*¥0.06 cm” @ 625 nm 30% 7 grating pyrosleciric :
=pht detacior J
2400 lines / mm, 60 mm 370..760 nm 27pm*¥0.08 cm™ @ 570 nm 30%? douding compansaior  PalinBroca
crystal prsms H
2400 lines / mm, 90 mm 370..760 nm 1.8pm ¥ 0.06 cm” @ 570 nm 30% 2 I :
H
3000 lines / mm, 60 mm 370..620 nm 2.0pm *0.06 cm™ @ 570 nm 30% 7 resnion 20 5 tye call :
telescope 40 men cye cell 5
3000 lines / mm, 90 mm 370..620 nm 1.4pm ¥ 0.05cm™ @ 570 nm 30%? .
) grating H
Dual 1800 lines / mm 410..900 nm 1.7pm ¥ 0.05 cm™ @ 625 nm 27%7 :
Dual 2400 lines / mm 370..710 nm 1.2pm ¥ 0.04 cm™ @ 625 nm 27%? :

Dual 3000 lines / mm 370..580 nm 1.0pm*¥0.03 cm™ @ 570 nm 27% 7



Price?

Component | Description _________pries

Boston Nd:YAG 500mJ@1064nm, 270mJ@532nm €35.000

Titanium:Sapphire laser system
for ultrafast pulsed operations.
Tunable wavelengths for
precision applications.

FCU+Cristals 350-470nm (for Ti:Sa) €12.000

Titanium:Sapphire laser system
for ultrafast pulsed operations.
Tunable wavelengths for
precision applications.

FCU+Cristals 206-380nm (for Dye laser) €14.000

CREDO Ti:Sa Laser €43.000

Presicion scan Dye laser €40.000



