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The shifting power is expressed via sensitivity 
coefficients Kμ . 

 

At least two lines with different sensitivities are 
necessary to constrain Δμ/μ. 
 
Suitable molecules are H2, CH3OH, CO, NH3. 

VARYING CONSTANTS 
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MOLECULES 

Molecular hydrogen - H2 

Kμ = -0.05 to +0.02 - weak sensitivity 
High redshift z > 2 

Methanol – CH3OH 
Kμ = -42 to +53 – high sensitivity 
Intermediate redshift z = 0.89 

 

Two basic requirements: 
1. sensitive transitions  Kμ  ≠ 0 
2. Detectable at intermediate – high redshift 



MOLECULAR HYDROGEN 

118 H2 lines are detected in three 
absorbers towards QSO J1237+0647 at 
redshift:   
 zabs1 = 2.68801 
 zabs2 = 2.68868 
 zabs3 = 2.68955 



METHANOL 
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Methanol is only detected in the lensing galaxy towards QSO PKS1830-211 at 
redshift zabs = 0.89 

Effelsberg 100m 

IRAM 30m 

ALMA 



HIGHLIGHTS 
• J1237+0647  
Constraint on Δμ/μ from 118 H2 
lines molecular hydrogen of: 
Δμ/μ= (-0.35 ± 1.33stat)∙10
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• J1237+0647 
Use CO lines to derive another 
constraint on Δμ/μ 
 
• PKS1830-211 
Constraint on Δμ/μ from  17 
methanol  lines of: 
Δμ/μ=(-1.0±0.8stat±1.0syst)∙10

-7 

 
 
 The varying constants team: 

 
• Julija Bagdonaite 
• Paul Jansen 
• Lex Kaper  
• Michael Murphy 

• Rick Bethlem 
• Christian Henkel 
• Karl Menten 
• Wim Ubachs 


