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® Vacuum chamber with cathode (P-GaAs, Zn doped) mounted on a
pedestal and Sb - Cs - K dispensers mounted on a rod

® Chamber was pumped down to a vacuum of O(108Pa), with the ion pump and NEG
activated.

® Thin-film deposition is measured with a Q-Pod thickness monitor

® Tunable Xe lamp used to measure QE response from the cathode
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Apparatus

Spectrometer is used to select the
wavelength from the Xe lamp, with the
lens setup focusing it on the cathode
face.

Power is measured at the viewport. (See
slide 10)

Control is performed bv al abView setup
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Bake the chamber after inserting the cathode and 1.00€.02
NEA dispensers. 100603
* Oncepressure is low enough, turn on the ion R~
pump and activate NEG for 1 hour. 1.00£-06

* Deposit NEA materials on the cathode as 100507

follows : o O
o
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* QE canbe measured between deposition steps
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* For the first step, the Sb evaporated/deposited
much faster than anticipated and formed a GaAs Sb K Cs =+ « « » » K Cs
thickerbase layer than was calledfor.
* We used the same voltage as previous runs
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QE Measurement
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Power by Wavelength

Usingthe spectrometer, we scan wavelengths
o from ~300 to ~9g50 nm with a power meter at
the vacuum chamber viewport.
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gl Results are recorded in 10 nm steps
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. WP, cathode to calculatethe QE.
° ! ) d
® on]
oo’ &

250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000

A\ N

Wavelength (nm)



Measurements |

CsKSb Total 450 A (Sb250 A ,Cs100A K100 A)

| WevdengtEnegy [ GEGh [ Ewe

350/3.54 1.53%103 1.31x 103
890/1.39 2.05%x10* 2.03x 10

E shown above for a total of 450 A. Signals observed were
sistent with o and so the result was considered null.

H. Maeda




Measurements Il
CskSb Total 850 A

350/3.54 1.83 %102 1.42 x 103
890/1.39 -1.40x 104 1.83x10*

With further deposition, at short wavelengths (here, 350 nm)
small non-zero signal was observed, possibly indicative of
ctivation. At longer wavelengths however, the results are

in consistent with zero.

H. Maeda




Measurements lll

CskKSb Total 1250 A

350/3.54 3.44 X102 1.38 X103
890/1.39 2.16 x10* 2.06 X104

A final run of deposition was performed, up to a total of 1250 A. In this case, a
tronger signal was recorded at short wavelengths and a small but nonzero
ignal at longer ones.

It remains unclear if this is the result of activation or simple

ductor activity from Cs. S IS4




Analysis

® We confirm deposition of the thin-film materials on the cathode, and a weak
signal when illuminated with light. However, we don't consider it conclusive
evidence of NEA activity.

® We expect a stronger signal from actual NEA activity (i.e., electrons transported from the
GaAs bulk).

® We are preparing for a new experimental run in June/July to obtain more conclusive results.
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Background and Goals
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https://doi.org/10.48550/arXiv.1310.0763
(ILC Whitepaper)

https://doi.org/10.48550/arXiv.2205.12847
(Polarized SKB Snowmass Whitepaper)
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Sources of Cs Film Degradation
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Conduction band
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NEA Explanation

NEA :Negative Electron Affinity
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Summary

GEDMELRGRE L —LAEERATIFIEHLM 5. FE (B) BFES
N,

GaAs/I ‘/ — F@thﬁﬁ%%%?é T Z—JEHTERAO N5 DA
M - Fans R Y LY,

c«%%@%%%ﬁé%ﬁ§ﬁﬁbibto

* WERDCGOLYTHTAELASNEDIREBER - EFIRITEFL,

FERETAT-L. BEENMNTEIDEHELNANEAZEER LA,

© N DRBOATFHILY AT LIEHENNBE

* ZKERHEAT D TRUODEAET E



{RARE — LR

aAsIEF ML RIBEE —LZFERKT 5= ARAEL—TF—%FE A,
* ARIEDMEITLS. TEVRIBEROHLNDS,

~ HV terminal

m =-1/2 +1/2

Eg=143 eV

-
-

3‘/2
+ —
AEBpm orbit 34 eV

ml =-1/2 “ﬁ.
Right-handed Left-handed

Colbode:  Anoie



	スライド 1: 2022-3 CsKSb NEA  GaAs Activation Attempt
	スライド 2: Experimental Apparatus
	スライド 3: Experimental Apparatus
	スライド 4: Experimental Apparatus
	スライド 5: Apparatus
	スライド 6: NEA Activation
	スライド 7: QE Measurement
	スライド 8: Measurements I
	スライド 9: Measurements II
	スライド 10: Measurements III
	スライド 11: Analysis
	スライド 12: Backup Slides
	スライド 13: Background and Goals
	スライド 14: Sources of Cs Film Degradation 
	スライド 15: NEA Explanation
	スライド 16: 薄膜比較
	スライド 17: Summary
	スライド 18: 偏極ビーム生成

